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COPYRIGHT LICENSE:
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Preface

Organizations of all sizes are faced with the challenge of managing massive volumes of
increasingly valuable data. However, storing this data can be costly, and extracting value from
the data is becoming more and more difficult.

IT organizations have limited resources, but must stay responsive to dynamic environments
and act quickly to consolidate, simplify, and optimize their IT infrastructures. The IBM®
Storwize® V3700 system provides a solution that is affordable, easy to use, and
self-optimizing, which enables organizations to overcome these storage challenges.

Storwize V3700 delivers efficient, entry-level configurations that are specifically designed to

meet the needs of small and midsize businesses. Designed to provide organizations with the
ability to consolidate and share data at an affordable price, Storwize V3700 offers advanced

software capabilities that are usually found in more expensive systems.

Built on innovative IBM technology, Storwize V3700 addresses the block storage
requirements of small and midsize organizations, Storwize V3700 is designed to
accommodate the most common storage network technologies. This design enables easy
implementation and management.

Storwize V3700 includes the following features:

» Web-based GUI provides point-and-click management capabilities.

» Internal disk storage virtualization enables rapid, flexible provisioning and simple
configuration changes.

» Thin provisioning enables applications to grow dynamically, but only use space they
actually need.

» Enables simple data migration from external storage to Storwize V3700 storage (one-way
from another storage device).

» Remote Mirror creates copies of data at remote locations for disaster recovery.
» IBM FlashCopy® creates instant application copies for backup or application testing.

This IBM Redbooks® publication is intended for pre-sales and post-sales technical support
professionals and storage administrators.

The concepts in this book also relate to the IBM Storwize V3500.

This book was written at a software level of version 7 release 4.

© Copyright IBM Corp. 2014, 2015. All rights reserved. xiii
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Overview of the IBM Storwize
V3700 system

This chapter provides an overview of the IBM Storwize V3700 architecture and includes a
brief explanation of storage virtualization.

This chapter includes the following topics:

IBM Storwize V3700 overview

IBM Storwize V3700 terminology
IBM Storwize V3700 models

IBM Storwize V3700 hardware
IBM Storwize V3700 terms

IBM Storwize V3700 features
Problem management and support
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1.1 IBM Storwize V3700 overview

2

The IBM Storwize V3700 solution provides a modular storage system that includes the
capability to virtualize its own internal storage. The IBM Storwize V3700 system is a
virtualizing Redundant Array of Independent Disks (RAID) entry-level storage system.

IBM Storwize V3700 features the following benefits:

» Enterprise technology brought to entry-level storage
» Speciality administrators not required

» Easy client setup and service

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

» Simple integration into the server environment

The IBM Storwize V3700 addresses the block storage requirements of small and midsize
organizations, and consists of one 2U control enclosure. Optionally, you can ad up to nine 2U
expansion enclosures that are connected with serial-attached SCSI (SAS) cables, which
make up one system that is called an input/output group (/O Group).

The control and expansion enclosures are available in the following factors and can be
intermixed within an 1/O group:

» 12x 3.5-inch drives in a 2U unit
» 24x 2.5-inch drives in a 2U unit

Within each enclosure are two canisters. Control enclosures contain two node canisters, and
expansion enclosures contain two expansion canisters.

The IBM Storwize V3700 scales up to 120 x 3.5-inch, 240 x 2.5-inch, or a combination of
both, drive form factors.

The SAS, Nearline SAS (NL-SAS), and solid-state drives (SSDs, also known as flash) are the
supported drive types.

IBM Storwize V3700 provides host attachment through onboard 6 Gb SAS and 1 Gb Internet
Small Computer System Interface (iSCSI) host interfaces. In addition, there are optional
four-port 8 Gb Fibre Channel (FC), two-port 10 Gb iSCSI/Fibre Channel over Ethernet
(FCoE) or four-port 6 Gb SAS host interface cards (HIC).

Important: IBM Storwize V3700 can be direct-attached to a host. For more information
about restrictions, see the IBM System Storage Interoperation Center (SSIC) on the
following website:

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

Host attachment information also is available on the following website:

http://www.ibm.com/support/knowledgecenter/STLM5A 7.4.0/com.ibm.storwize.v3700.
740.doc/v3700_ichome_740.htm]

The IBM Storwize V3700 is a virtualized storage solution that groups its internal drives into
RAID arrays, which are called managed disks (MDisks). These MDisks are then grouped into
Storage Pools, from which volumes are created and provisioned out to /osts. Storage Pools
are normally created with MDisks of the same type and capacity of drive.
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Volumes can be moved non-disruptively between Storage Pools with differing performance
characteristics. For example, a volume can be moved between a Storage Pool made up of
NL-SAS drives to a Storage Pool made up of SAS drives.

The IBM Storwize V3700 system also provides several configuration options that are aimed at
simplifying the implementation process. It also provides configuration presets and automated
wizards, called Directed Maintenance Procedures (DMP) to help resolve any events that
might occur.

IBM Storwize V3700 system provides a simple graphical user interface (GUI) that is designed
to allow storage to be deployed quickly and efficiently. The GUI runs on any supported
browser. The management GUI contains a series of 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.

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

1.2 IBM Storwize V3700 terminology

The IBM Storwize V3700 system introduced some terminology, which is consistent with the
entire IBM Storwize family and IBM SAN Volume Controller, as shown in Table 1-1.

Table 1-1 IBM Storwize V3700 terminology
IBM Storwize V3700 term Definition

Battery Each control enclosure node canister in a IBM Storwize V3700
contains a battery.

Canister Canisters are hardware units that are subcomponents of an
IBM Storwize V3700 enclosure. Each enclosure contains two
canisters.

Chain A set of enclosures that is attached to provide redundant

access to the drives that are inside the enclosures. Each control
enclosure has two chains.

Clone A copy of a volume on a server at a particular point. The
contents of the copy can be customized while the contents of
the original volume are preserved.

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

Data migration By using IBM Storwize V3700, you can migrate data from
existing external storage to its internal volumes.

Drive IBM Storwize V3700 supports a range of hard disk drives
(HDDs) and SSDs.

Enclosure An enclosure is the basic housing unit for the IBM Storwize
V3700. It is the rack-mounted hardware that contains all the
main components of the system:

» Canisters

» Drives

» Power supplies

Chapter 1. Overview of the IBM Storwize V3700 system 3



IBM Storwize V3700 term

Definition

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 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 supply units.

Fibre Channel port

FC ports are connections for the hosts to get access to the IBM
Storwize V3700.

Host mapping

The process of controlling which hosts can access specific
volumes in a IBM Storwize V3700.

iSCSI

Internet Protocol (IP)-based storage networking standard for
linking data storage facilities.

Internal storage

Array MDisks and drives that are held in enclosures and nodes
that are part of the IBM Storwize V3700.

Managed disk

A component of a Storage Pool that is managed by a clustered
system. An MDisk is part of a RAID array of internal storage. An
MDisk is not visible to a host system on the storage area
network (SAN).

Node canister

A hardware unit that includes the node hardware, fabric, and
service interfaces, SAS, expansion ports, and battery.

Physical layer (PHY)

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

Power supply unit (PSU)

Each enclosure has two PSUs.

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.

Serial-Attached SCSI ports

SAS ports are connections for the host to get direct-attached
access to the IBM Storwize V3700 and expansion enclosure.

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.

Child Pool A subset of a Storage Pool that provides the capacity for
a volume.
Strand The SAS connectivity of a set of drives within multiple

enclosures. The enclosures can be control enclosures or
expansion enclosures.

Thin provisioning or
thin-provisioned

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

Turbo Performance

Increases system maximum input/output (I/O) operations per
second (IOPS) and maximum throughput.
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IBM Storwize V3700 term Definition

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

Worldwide port name (WWPN) Each FC or SAS port is identified by their physical port number
and worldwide port name (WWPN).

1.3 IBM Storwize V3700 models

The IBM Storwize V3700 platform consists of several different models.

More information: For more information about the features, benefits, and specifications of
IBM Storwize V3700 models, see the following website:

http://www.ibm.com/systems/storage/disk/storwize v3700/overview.htm]

The information in this book is accurate at the time of writing. However, as the IBM
Storwize V3700 matures, expect to see new features and enhanced specifications.

The IBM Storwize V3700 models are described in Table 1-2. All models have two node
canisters. C models are control enclosures and E models are expansion enclosures.

Table 1-2 IBM Storwize V3700 models

Model Total System Cache Drive slots

2072-12C (with two node 8 gigabytes (GB) upgradeable 12x 3.5-inch per enclosure
canisters) to 16 GB

2072-24C (with two node 8 GB upgradeable to 16 GB 24x 2.5-inch per enclosure
canisters)

2072-2DC (direct current (dc) 8 GB upgradeable to 16 GB 24x 2.5-inch per enclosure
powered, with two node

canisters)

2072-12E (one expansion N/A 12x 3.5-inch

enclosure)

2072-24E (one expansion N/A 24x 2.5-inch

enclosure)

2072-2DE (dc powered, with N/A 24x 2.5-inch

one expansion enclosure)
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Figure 1-1 shows the front view of the 2072-12C and 12E enclosures.

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

The 12C and 12E 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 1-2 shows the front view of the 2072-24C and 24E enclosures.

Figure 1-2 IBM Storwize V3700 front view for 2072-24C and 24E enclosure

The 24C and 24E drives are positioned in one row of 24 vertically mounted drive assemblies.
The drive slots are numbered 1 - 24, starting from the left. There is a vertical center drive bay
molding between slots 12 and 13.
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1.4 IBM Storwize V3700 hardware

The IBM Storwize V3700 solution is a modular storage system that is built on a common
enclosure (control enclosure and expansion enclosure).

Figure 1-3 shows an overview of the hardware components of the IBM Storwize V3700

solution.
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Figure 1-3 IBM Storwize V3700 hardware components

Chapter 1. Overview of the IBM Storwize V3700 system




Figure 1-4 shows the controller rear view of IBM Storwize V3700 models 12C and 24C.

== e .

Figure 1-4 IBM Storwize V3700 controller rear view: Models 12C and 24C

Figure 1-4 shows the two power supply slots at the bottom of the enclosure. The PSUs are
identical and exchangeable. There are two canister slots at the top of the chassis.

Figure 1-5 shows the rear view of an IBM Storwize V3700 expansion enclosure.

ainain e e g ____ ah g |l i g g g

) a) a)s] s ) sis) aY sl el o) o) a) a)s] sk sh=] s s) ] QOOUOoO0000000000000000]
e EE R EEE e = o000 000DRO00DDO00C0D
9000000000000 CO0O0CR001T P QOO QQQoOQOQ G
] 1 | oy v

[ o 0 o 0 ° ¥

(]

Figure 1-5 IBM Storwize V3700 expansion enclosure rear view: Models 12E and 24E

The only difference between the control enclosure and the expansion enclosure are the
canisters and vital product data (VPD) written to the backplane. The canisters of the
expansion have only the two SAS ports.

For more information about the expansion enclosure, see 1.4.2, “Expansion enclosure” on
page 10.

1.4.1 Control enclosure

Each IBM Storwize V3700 system has one control enclosure that contains two node
canisters, disk drives, and two power supplies.

Figure 1-6 shows a single node canister.
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Figure 1-6 IBM Storwize V3700 node canister
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Each node canister contains the following hardware:

Battery

Memory: 4 GB memory (upgradable to 8 GB)

HIC slot (different options are possible)

Four 6 gigabits per second (Gbps) SAS ports

Two 10/100/1000 megabits per second (Mbps) Ethernet ports

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

vVVvyVYyVvYVvYYVvYyYyY

The battery is used in case of power loss. The IBM Storwize V3700 system uses this battery
to power the canister while the cache data is written to the internal system flash. This memory
dump is called a Fire Hose Dump (FHD). After the system is up again, this data is loaded
back to the cache for destage to the disks.

Figure 1-6 on page 8 also shows the following ports, which are provided by the IBM Storwize
V3700 node canister:

» Two 10/100/1000 Mbps Ethernet ports

Port 1 (left port) must be configured. The second port is optional and can be used for
management. Both ports can be used for iISCSI traffic. For more information, see
Chapter 4, “Host configuration” on page 149.

» Two USB ports

One port is used during the initial configuration or when there is a problem. They are
numbered 1 on the left and 2 on the right. For more information about usage, see
Chapter 2, “Initial configuration” on page 27.

» Four SAS ports

These ports are numbered 1 on the left to 4 on the right. The IBM Storwize V3700 uses
ports 1, 2, and 3 for host connectivity, and port 4 to connect to the optional expansion
enclosures. The IBM Storwize V3700 incorporates one SAS chain, and nine expansion
enclosures can be connected to each chain.

Service port: Do not use the port that is marked with a wrench. This port is a service
port only.

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

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

The IBM Storwize V3700 only supports one I/O group in a clustered system.

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

The optional IBM Storwize V3700 expansion enclosure contains two expansion canisters,
disk drives, and two power supplies.

Figure 1-7 shows an overview of the expansion enclosure.

Figure 1-7 Expansion enclosure of the IBM Storwize V3700

10

The expansion enclosure power supplies are the same as the control enclosure. There is a
single power lead connector on each power supply unit.

Figure 1-8 shows the expansion canister ports.

wAA00156

Figure 1-8 Expansion canister ports

Each expansion canister that is shown in Figure 1-8 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.

The use of the SAS connector 1 is mandatory, because the expansion enclosure must be
attached to a control enclosure or another expansion enclosure. SAS connector 2 is optional,
because it is used to attach to more expansion enclosures.

Each port includes two light-emitting diodes (LEDs) to show the status. The first LED
indicates the link status, and the second LED indicates the fault status.

For more information about LED or ports, see the following website:

http://www.ibm.com/support/knowledgecenter/STLM5A 7.4.0/com.ibm.storwize.v3700.740
.doc/tbrd4_expcanindi.html
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1.4.3 Host interface cards

Table 1-3 IBM Storwize V3700 configurations available

In addition to onboard 1 Gb iSCSI and 6 Gb SAS, there are options to purchase HICs for the
control enclosure. Table 1-3 lists the IBM Storwize V3700 configurations available.

Standard Optional
1 Gb iSCSI 6 Gb SAS 1 Gb iSCSI 6 Gb SAS 8 Gb FC 10 Gb
iSCSI/FCoE

4 ports 6 ports - - - -

4 ports 6 ports 8 ports - - -

4 ports 6 ports - 8 ports - -

4 ports 6 ports - - 8 ports -

4 ports 6 ports - - - 4 ports

1.4.4 Disk drive types

IBM Storwize V3700 enclosures support flash, SAS, and Nearline SAS drive types. Each
drive has two ports (two PHYs) and I/O can be issued down both paths simultaneously.

Table 1-4 shows the IBM Storwize V3700 disk drive types that are available at the time

of writing.

Table 1-4 IBM Storwize V3700 Disk Drive types

Drive type Speed Size

2.5-inch form factor | flash N/A 200 GB, 400 GB, and 800 GB

2.5-inch form factor | SAS 10,000 revolutions 600 GB, 900 GB, 1.2 terabytes
per minute (RPM) (TB) and 1.8 TB

2.5-inch form factor | SAS 15,000 RPM 146 GB, 300 GB, and 600 GB

2.5-inch form factor | Nearline SAS 7,200 RPM 1TB

3.5-inch form factor | SAS 10,000 RPM 900 GB, 1.2 TB, and 1.8 TB?

3.5-inch form factor | SAS 15,000 RPM 300 GB and 600 GB?

3.5-inch form factor | Nearline SAS 7,200 RPM 27TB,3TB,4TB,and 6 TB

a. 2.5-inch drive in a 3.5-inch drive carrier.
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1.5 IBM Storwize V3700 terms

1.5.1 Hosts

1.5.2 Node

1.5.3 1/0O Gr

12 Implement

In this section, we introduce the terms that are used for the IBM Storwize V3700 throughout
this book.

A host system is a server that is connected to IBM Storwize V3700 through an FC
connection, an iSCSI connection, or through an SAS connection.

Hosts are defined on IBM Storwize V3700 by identifying their worldwide port names
(WWPNSs) for FC and SAS hosts. iSCSI hosts are identified by using their iSCSI names. The
iISCSI names can be iSCSI qualified names (IQNs) or extended unique identifiers (EUIs). For
more information, see Chapter 4, “Host configuration” on page 149.

Hosts can be FC attached using an existing FC network infrastructure or direct attached,
iISCSI/FCoE attached using an existing IP network, or directly attached using SAS. A
significant benefit of having direct attachment is that you can attach the host directly to the
IBM Storwize V3700 without the need for an FC or IP network.

canister

Each single processing unit is a node canister. A node canister provides host interfaces,
management interfaces, and SAS interfaces to the control enclosure. A node canister has the
cache memory, the internal storage to store software and logs, and the processing power to
run the IBM Storwize V3700 virtualizing and management software. A clustered system
consists of a pair of nodes.

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

oup

Within IBM Storwize V3700, there is one pair of node canisters known as an /O group. The
IBM Storwize V3700 supports a maximum of the two node canisters in the clustered system,
which provides a single I1/0O Group.

When a host server performs /O to one of its volumes, all of the I/Os for a specific volume are
directed to the I/O Group. Also, under normal conditions, the I/Os for that specific volume are
always processed by the same node within the 1/0 Group.

Both nodes of the I1/0O Group act as preferred nodes for their own specific subset of the total
number of volumes that the I/O Group presents to the host servers (a maximum of 2048
volumes per system). However, both nodes also act as a failover node for its partner node.
Therefore, a node takes over the I/O workload from its partner node (if required) without
affecting the server’s application.

In an IBM Storwize V3700 environment that uses active/active architecture, the 1/0 handling
for a volume can be managed by both nodes. Therefore, servers that are connected through
FC connectors must use multipath device drivers to handle this capability.

ing the IBM Storwize V3700



The IBM Storwize V3700 I/0 Group can be connected to the SAN so that all application
servers can access the volumes from the I/0O Group. Up to 256 host server objects can be
defined to the IBM Storwize V3700.

Important: The active/active architecture provides availability to process 1/Os for both
control nodes, and enables 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/logical unit number (LUN) thrashing typical of an active/passive
architecture.

1.5.4 Clustered system

A clustered system consists of two node canisters (a single I1/0 Group). All configuration,
monitoring, and service tasks are performed at the system level. The configuration settings
are replicated across the node canisters in the clustered system. To facilitate these tasks, one
or two management IP addresses are set for the clustered system. By using this
configuration, you can manage the clustered system as a single entity.

There is a process to back up the system configuration data 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 IBM Storwize V3700 system configuration information is backed up.

System configuration backup: After the system configuration is backed up, save the
backup data on your hard disk (or at the least outside of the SAN). If you are unable to
access the IBM Storwize V3700, you do not have access to the backup data if it is on the
SAN. Perform this configuration backup after each configuration change to be safe.

The system can be configured by using the IBM Storwize V3700 management software
(GUI), the CLI, or the USB key.

1.5.5 RAID

The IBM Storwize V3700 contains several internal drives, but these drives cannot be directly
added to Storage Pools. The drives must be included in a 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.

The IBM Storwize V3700 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 required location and performance of each
array. A sequence of drive failures and hot spare takeovers can leave an array unbalanced,
with members that do not match these goals. The system automatically rebalances such
arrays when the appropriate drives are available.
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The following RAID levels are available:

» RAID 0 (striping, no redundancy)

RAID 1 (mirroring between two drives, implemented as RAID 10 with 2 drives)
RAID 5 (striping, can survive one drive fault, with parity)

RAID 6 (striping, can survive two drive faults, with parity)

RAID 10 (RAID 0 on top of RAID 1)

vvyyy

RAID 0 arrays stripe data across the drives. The system supports RAID 0 arrays with one
member, which is similar to traditional “just a bunch of disks” (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 - eight drives.

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

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

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

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

1.5.6 Managed disks

An MDisk refers to the unit of storage that IBM Storwize V3700 virtualizes. This unit is a RAID
array consisting of internal drives. The IBM Storwize V3700 then can allocate these MDisks
into Storage Pools.

An MDisk is not visible to a host system on the SAN because it is internal in the IBM Storwize
V3700 system.

An MDisk features the following modes:

> Array

Array mode MDisks are constructed from internal drives by using the RAID functionality.
Array MDisks are always associated with Storage Pools.

» Image

Image MDisks are LUNs presented by external storage systems to an IBM Storwize
V3700, and assigned directly to a volume with a one-to-one mapping of extents between
the MDisk and the volume. For more information, see Chapter 6, “Storage migration” on
page 249.

1.5.7 Quorum disks
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A quorum disk is an MDisk that contains a reserved area for use exclusively by the system. In
the IBM Storwize V3700, internal drives can be considered as guorum candidates. The
clustered system uses quorum disks to break a tie when exactly half the nodes in the system
remain after a SAN failure.
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The clustered system automatically forms the quorum disk by taking a small amount of space
from an 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, allocate the quorum disk on different storage
systems to avoid the possibility of losing all of the quorum disks because of a failure of a
single storage system. 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 to provide capacity for
volumes. All MDisks in the pool are split into extents of the same size. Volumes are then
allocated out of the Storage Pool and are mapped to a host system.

MDisks can be added to a Storage Pool at any time to increase the capacity of the pool.
MDisks can belong in only one Storage Pool. For more information, see Chapter 7, “Storage
Pools” on page 307.

Each MDisk in the Storage Pool is divided into several extents. The size of the extent ranges
from 16 mebibytes (MiB) - 8 gibibytes (GiB).

Default extent size: The GUI of IBM Storwize V3700 has a default extent size value of
1 GiB when you define a new Storage Pool. This is a change in the IBM Storwize
code V7.1.

The extent size directly affects the maximum volume size and storage capacity of the
clustered system.

A system can manage 222 (4,194,304) extents. For example, with a 16 MB extent size, the
system can manage up to 16 MiB x 4,194,304 = 64 tibibytes (TiB) of storage.
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The effect of extent size on the maximum volume and cluster size is shown in Table 1-5.

Table 1-5 Maximum volume and cluster capacity by extent size

Extent size Maximum volume capacity for | Maximum storage capacity of
(MB) normal volumes (GB) cluster

16 2048 (2 TB) 64 TB

32 4096 (4 TB) 128 TB

64 8192 (8 TB) 256 TB

128 16384 (16 TB) 512 TB

256 32768 (32 TB) 1 petabyte (PB)
512 65536 (64 TB) 2 PB

1024 131072 (128 TB) 4PB

2048 262144 (256 TB) 8 PB

4096 262144 (256 TB) 16 PB

8192 262144 (256 TB) 32 PB

Use the same extent size for all Storage Pools in a clustered system, which is a prerequisite if
you want to migrate a volume between two Storage Pools. If the Storage Pool extent sizes are
not the same, you must use volume mirroring to copy volumes between Storage Pools, as
described in Chapter 1, “Overview of the IBM Storwize V3700 system” on page 1.

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 RPMs.

» The disk subsystems providing the MDisks must have similar characteristics, for example,
maximum 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 must 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 that contains a mix of flash, enterprise, and Nearline 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 V3700 Easy Tier® function, as described in Chapter 9, “IBM Easy
Tier” on page 417.
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1.5.9 Child Pools

A Child Pool is a logical subset object similar to a Storage Pool. A Child Pool is in, and gets
capacity exclusively from, one Storage Pool. A user can specify the Child Pool capacity at
creation, and it can grow and decrease nondisruptively. A Child Pool inherits the properties of
the parent Storage Pool, and provides most of the functions that Storage Pools have. For
more information, see 7.4, “Working with Child Pools” on page 355.

1.5.10 Volumes

A volume is a logical disk that is presented to a host system by the clustered system. In our
virtualized environment, the host system has a volume that is mapped to it by IBM Storwize
V3700. The IBM Storwize V3700 translates this volume into several 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 around the
extents without affecting the host system.

The host system cannot directly access the underlying MDisks in the same manner as it can
access RAID arrays in a traditional storage environment.

The following types of volumes are available:

» Striped

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

It also is possible to supply a list of MDisks to use.
Figure 1-9 shows how a striped volume is allocated, assuming 10 extents are required.
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Figure 1-9 IBM Storwize V3700 striped volume
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» Sequential

A sequential volume is a volume in which the extents are allocated one after the other from
one MDisk to the next MDisk, as shown in Figure 1-10.
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Figure 1-10 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 to or from
external FC SAN-attached storage.

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.
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Figure 1-11 illustrates creating in image mode volume.
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Figure 1-11 Image mode volume

Some virtualization functions are not available forimage 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 want to migrate data from an existing storage subsystem, use the Storage Migration
wizard, which guides you through the process. For more information, see Chapter 6, “Storage
migration” on page 249.

If you add an MDisk containing data to a Storage Pool, any data on the MDisk is lost. If you
are presenting externally virtualized LUNs that contain data to an IBM Storwize V3700, import
them using the migration wizard to ensure data integrity.

1.5.11 iSCSI

iISCSI is an alternative method of attaching hosts to the IBM Storwize V3700. The iSCSI
function is a software function that is provided by the IBM Storwize V3700 code, not
hardware.

In the simplest terms, iISCSI enables the transport of SCSI commands and data over an IP
network that is based on IP routers and Ethernet switches. iSCSI is a block-level protocol that
encapsulates SCSI commands into Transmission Control Protocol/Internet Protocol (TCP/IP)
packets and uses an existing IP network, rather than requiring FC host bus adapters (HBASs)
and a SAN fabric infrastructure.
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1.5.12 SAS

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

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

» An iSCSI address specifies the iISCSI name of an iISCSI node, and a location of that node.
The address consists of a host name or IP address, a TCP port number (for the target),
and the iISCSI name of the node. An 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 V3700 node represents an iSCSI node,
and provides statically allocated IP addresses.

Each iSCSI node, that is, an initiator or target, has a unique IQN, which can have a size of up
to 255 bytes. The IQN is formed according to the rules that were adopted for Internet nodes.
The IQNs can be abbreviated by using a descriptive name, which is known as an alias. An
alias can be assigned to an initiator or a target.

The IBM Storwize V3700 also supports the use of the FCoE protocol, which encapsulates the
native FC frames into Ethernet frames.

SAS standard is an alternative method of attaching hosts to the IBM Storwize V3700. The
IBM Storwize V3700 supports direct SAS host attachment that provides easy-to-use,
affordable storage needs. Each SAS port device has a worldwide unique 64-bit SAS address.

1.6 IBM Storwize V3700 features

The features that are available with the IBM Storwize V3700 are described in this section.

1.6.1 Volume mirroring
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IBM Storwize V3700 provides a function that is called storage volume mirroring, which
enables a volume to have two physical copies. Each volume copy can belong to a different
Storage Pool, and can be generic or thin-provisioned, which provides a high-availability (HA)
solution.

When a host system issues a write to a mirrored volume, IBM Storwize V3700 writes the data
to both copies. When a host system issues a read to a mirrored volume, IBM Storwize V3700
requests it from the primary copy. If one of the mirrored volume copies is temporarily
unavailable, the IBM Storwize V3700 automatically uses the alternative copy without any
outage for the host system. When the mirrored volume copy is repaired, IBM Storwize V3700
resynchronizes the data.

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

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

The Volume Mirroring feature is included as part of the base machine code and no license is
required.
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1.6.2 Thin provisioning

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

» The real capacity of the volume
» The virtual capacity of the volume

The real capacity determines the quantity of MDisk extents that are allocated for the volume.
The virtual capacity is the capacity of the volume that is reported to IBM Storwize V3700 and
to the host servers.

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

The thin provisioning feature can be used on its own to create over-allocated volumes, or it
can be used with FlashCopy. Thin-provisioned volumes can be used with the mirrored volume
feature, too.

A thin-provisioned volume can be configured to autoexpand, which causes the IBM Storwize
V3700 to automatically expand the real capacity of a thin-provisioned volume as its real
capacity is used. This parameter prevents the volume from going offline. Autoexpand
attempts to maintain a fixed amount of unused real capacity on the volume. This amount is
known as the contingency capacity. The default setting is 2%.

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 nonzero
contingency capacity stays online until it is used up.

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

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

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

The thin provisioning feature is included as part of the base machine code, and no license
is required.

1.6.3 Easy Tier

IBM Easy Tier provides a mechanism to seamlessly migrate hot extents to the most
appropriate tier in the IBM Storwize V3700 solution. This migration might be to different tiers
of internal drive within IBM Storwize V3700.

The Easy Tier function can 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 flash drivers by using the IBM Storage Tier Advisor Tool.
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Easy Tier is described in more detail in Chapter 9, “IBM Easy Tier” on page 417.

The IBM Easy Tier feature is licensed per IBM Storwize V3700 Storage system.

1.6.4 Turbo Performance

Turbo Performance is a licensed function that provides enhanced performance for the system.
A 90-day trial version of this function is available. If a license is not purchased and activated
before the trial period expires, the system reverts to non-turbo performance.

The Turbo Performance feature does not require hardware changes, and is a nondisruptive
upgrade.

The Turbo Performance feature is licensed per IBM Storwize V3700 Storage system.

1.6.5 Storage Migration

The IBM Storwize V3700 Storage Migration feature enables you to easily move data from
other FC or SAS attached external storage to the internal capacity of the IBM Storwize
V3700. Migrating data from other storage to the IBM Storwize V3700 storage system provides
benefits from more functionality, such as the easy-to-use GUI, internal virtualization, thin
provisioning, and Copy Services.

The Storage Migration feature is included as part of the base machine code, and no license is
required.

1.6.6 FlashCopy
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The FlashCopy function copies a source volume to a target volume. There are three types of
FlashCopy preset:

» Snapshot

The snapshot preset creates a point-in-time view of the production data. It is not intended
to be an independent copy, but is used to maintain a view of the production data at the
time that the snapshot is created. Therefore, it holds only the data from regions of the
production volume that changed since the snapshot was created. Because the snapshot
preset uses thin provisioning, only the capacity that is required for the changes is used.

» Clone

The clone preset creates an exact replica of the volume, which can be changed without
affecting the original volume. After the copy completes, the mapping that was created by
the preset is automatically deleted.

» Backup

The backup preset 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.

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 V3700 supports multiple targets, and therefore multiple
rollback points.

The base FlashCopy feature, which requires no license, provides up to 64 mappings. An
optional license is available to upgrade FlashCopy mappings up to 4096 mappings.
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1.6.7 Remote Copy

Remote Copy can be maintained in one of two modes:

» Synchronous
» Asynchronous

With the IBM Storwize V3700, Metro Mirror and Global Mirror are the IBM branded terms for
the functions that are synchronous Remote Copy and asynchronous Remote Copy.

The Metro Mirror and Global Mirror Copy Services features enable you to set up a
relationship between two volumes so that updates that are made by an application to one
volume are mirrored on the other volume. The volumes can be in the same system or on two
different systems.

For Metro Mirror and Global Mirror copy types, one volume is designated as the primary and
the other volume is designated as the secondary. Host applications write data to the primary
volume, and updates to the primary volume are copied to the secondary volume. Normally,
host applications do not perform 1/O operations to the secondary volume.

The Metro Mirror feature provides a synchronous-copy process. When a host writes to the
primary volume, it does not receive confirmation of I/O completion until the write operation
has completed for the copy on both the primary volume and the secondary volume. This
ensures that the secondary volume is always up-to-date with the primary volume if a failover
operation must be performed.

The Global Mirror feature provides an asynchronous-copy process. When a host writes to the
primary volume, confirmation of I/O completion is received before the write operation has
completed for the copy on the secondary volume. If a failover operation is performed, the
application must recover and apply any updates that were not committed to the secondary
volume. If /O operations on the primary volume are paused for a small length of time, the
secondary volume can become an exact match of the primary volume.

Global Mirror can operate with or without cycling. When operating without cycling, write
operations are applied to the secondary volume as soon as possible after they are applied to
the primary volume. The secondary volume is generally less than 1 second behind the
primary volume, which minimizes the amount of data that must be recovered in the event of a
failover. However, this requires that a high-bandwidth link be provisioned between the

two sites.

When Global Mirror operates with cycling mode, changes are tracked and, where needed,
copied to intermediate change volumes. Changes are transmitted to the secondary site
periodically. The secondary volumes are much further behind the primary volume, and
more data must be recovered in the event of a failover. Because the data transfer can be
smoothed over a longer time period, however, lower bandwidth is required to provide an
effective solution.

For more information about the IBM Storwize V3700 Copy Services, see Chapter 10, “Copy
services” on page 455.

IBM Remote Copy is licensed per IBM Storwize V3700 Storage system.

Copy Services configuration limits
For the current list of these limits, see the following website:

https://ibm.biz/BdEqMG
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1.7 Problem management and support

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

1.7.1 IBM Assist On-site and remote service

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

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

To use the IBM Assist On-site tool, the management PC that is used to manage the IBM
Storwize V3700 must be able to access the Internet. For more information about this tool, see
the following website:

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

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

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

1.7.2 Event notifications
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IBM Storwize V3700 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 V3700 detects is sent to a different recipient. You can configure
IBM Storwize V3700 to send each type of notification to specific recipients, or only the alerts
that are important to the system.

SNMP traps

SNMP is a standard protocol for managing networks and exchanging messages. IBM
Storwize V3700 can send SNMP messages that notify personnel about an event. You can use
an SNMP manager to view the SNMP messages that IBM Storwize V3700 sends. You can
use the management GUI or the IBM Storwize V3700 CLI to configure and modify your
SNMP settings.

You can use the Management Information Base (MIB) file for SNMP to configure a network
management program to receive SNMP messages that are sent by the IBM Storwize V3700.
This file can be used with SNMP messages from all versions of IBM Storwize V3700
software.
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Syslog messages

The syslog protocol is a standard protocol for forwarding log messages from a sender to a
receiver on an IP network. The IBM Storwize V3700 can send syslog messages that notify
personnel about an event. IBM Storwize V3700 can also transmit syslog messages in
expanded or concise format.

You can use a syslog manager to view the syslog messages that IBM Storwize V3700 sends.
IBM Storwize V3700 uses the User Datagram Protocol (UDP) to transmit the syslog
message. You can use the management GUI or the CLI to configure and modify your

syslog settings.

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 it is 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 IBM Storwize V3700 is
within the warranty period.

To send email, you must configure at least one SMTP server. You can specify as many as five
other SMTP servers for backup purposes. The SMTP server must accept the relaying of email
from the IBM Storwize V3700 clustered system IP address. You can then use the
management GUI or CLI to configure the email settings, including contact information and
email recipients.

Set the reply address to a valid email address. Send a test email to check that all connections
and infrastructure are set up correctly. You can disable the Call Home function at any time by
using the management GUI or CLI.

1.7.3 Useful IBM Storwize V3700 websites

For more information about the IBM Storwize V3700, see the following websites:

» The IBM Storwize V3700 home page
https://ibm.biz/BdEqMW

» IBM Storwize V3700 Configuration Limit and Restrictions
https://ibm.biz/BdEqMG

» |IBM Storwize V3700 Knowledge Center
https://ibm.biz/BdEqPS

» IBM Redbooks publications about IBM Storwize V3700
https://ibm.biz/BdEqSB

» IBM e-learning tutorials about IBM Storwize V3700
https://ibm.biz/BdEgMQ
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IBM Storwize V3700 learning videos on YouTube

Videos are available on YouTube that describe the Storwize GUI, and are available at the
Uniform Resource Locators (URLs) shown in Table 1-6.

Table 1-6 Videos available on YouTube

Video description URL

Introducing IBM Storwize V3700 http://www.youtube.com/watch?v=AePPKiXE4xM
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 SAN Volume Controller and Storwize V7000 | http://www.youtube.com/watch?v=7noC71tLkWs
Performance Panel Sped-up! (HD)

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

These videos are applicable not only to IBM Storwize V3700 but also to other IBM Storwize
products because the GUI interface, functions, and features are similar to all products.
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Initial configuration

This chapter provides a description of the initial configuration steps for the IBM Storwize
V3700.

This chapter includes the following topics:

Planning for IBM Storwize V3700 installation
First-time setup

Initial configuration steps

Call Home, email event alert, and inventory settings

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

O

O

Install the hardware as described in IBM Storwize V3700 Quick Installation Guide,
GC27-4219.

For more information about planning the IBM Storwize V3700 environment, see the
following website:

https://ibm.biz/BdEzvZ

An appropriate 19-inch rack with 2 - 20 U of space should be available, depending on the
number of enclosures to install. Each enclosure measures 2 U, and a single control
enclosure with up to nine expansion enclosures constitutes an IBM Storwize V3700
system.

There should be redundant power outlets in the rack for each of the two power cords that
are included per enclosure. In all, 2 - 20 outlets are required, depending on the number of
enclosures to install. The power cords conform to the International Electrotechnical
Commission (IEC)-60320 (IEC320) C13/C14 standards.

A minimum of four Fibre Channel (FC) ports that are attached to the fabric are required.
However, it is a leading practice to use eight 4 gigabits per second (Gbps) or 8 Gbps FC
ports.

Fibre Channel ports: FC ports are required only if you are using FC hosts. You can
use the IBM Storwize V3700 with Ethernet-only cabling for Internet Small Computer
System Interface (iISCSI) hosts or use serial-attached SCSI (SAS) cabling for direct

attach hosts.

You should have eight 4 Gbps, or 8 Gbps compatible FC cable drops.

Up to six hosts can be directly connected by using SAS ports 1, 2, and 3 on each node
canister, with SFF-8644 mini SAS HD cabling.

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

You should have a minimum of two Ethernet cable drops, with four preferred for more
configuration access redundancy or iSCSI host access. Ethernet port 1 on each node
canister must be connected to the LAN, with port 2 as optional.

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

Verify that the default Internet Protocol (IP) addresses that are 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 that is
used with these IP addresses is 255.255.255.0, and the default gateway address that is
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 is for each node canister for service access as needed.
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IP addresses: A fourth IP address should be used for backup configuration access.
This other IP address enables 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 V3700 system.

O A minimum of one and up to four IPv4 or IPv6 addresses are needed if iISCSl-attached
hosts access volumes from the IBM Storwize V3700.

O At least two 0.6-meter, 1.5-meter, or 3-meter SAS cables per expansion enclosure are
required. The length of the cables depends on the physical rack location of the expansion
relative to the control enclosure or other expansion enclosures. Locate the control
enclosure so that up to nine expansion enclosures can be located, as shown in Figure 2-1.
The IBM Storwize V3700 supports one external SAS chain using SAS port 4 on the
control enclosure node canisters.

} Control Enclosure
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Figure 2-1 Connecting the SAS expansion cables example

Chapter 2. Initial configuration 29



The following connections must be made:

— Connect SAS port 4 of the left node canister in the control enclosure to SAS port 1 of
the left expansion canisters in the first expansion enclosure.

— Connect SAS port 4 of the right node canister in the control enclosure to SAS port 1 of
the right expansion canisters in the first expansion enclosure.

— Connect SAS port 2 of the left node canister in the first expansion enclosure to SAS
port 1 of the left expansion canister in the second expansion enclosure.

— Connect SAS port 2 of the right node canister in the first expansion enclosure to SAS
port 1 of the right expansion canister in the second expansion enclosure.

Continue in this fashion, adding expansion controllers on the SAS chains originating at
port 4 on the control enclosure node canisters.

Disk drives: The disk drives that are included with the control enclosure (model
2072-12C or 2072-24C) are part of the single SAS chain. The expansion enclosures
should be connected to the SAS chain as shown in Figure 2-1 on page 29 so that they
can use the full bandwidth of the system.

2.2 Storage area network configuration planning
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The suggested storage area network (SAN) configuration is composed of a minimum of two
fabrics that encompass all host ports, and any ports on external storage systems that are to
be virtualized by IBM Storwize V3700. The IBM Storwize V3700 ports are evenly split
between the two fabrics to provide redundancy in the event that one of the fabrics goes offline
(planned or unplanned).

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

Zoning must be implemented after the IBM Storwize V3700, hosts, and optional external
storage systems are connected to the SAN fabrics.

To enable the node canisters to communicate with each other in band, create a zone with only
the IBM Storwize V3700 worldwide port names (WWPNSs), two from each node canister, on
each of the two fabrics. If there is an external storage system that is to be virtualized, create a
zone in each fabric with the IBM Storwize V3700 WWPNs (two from each node canister) with
up to a maximum of eight WWPNs from the external storage system.

Assuming that every host has a FC 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
V3700 system. The critical point is that there should only ever be one initiator (host bus
adapter) in any zone. For load balancing between the node ports on the IBM Storwize V3700,
alternate the host FC ports between the ports of the IBM Storwize V3700.

There should be a maximum of eight paths through the SAN from each host to the IBM
Storwize V3700. Hosts where this number is exceeded are not supported. The restriction is
there to limit the number of paths that the multipathing driver must resolve. A host with only
two host bus adapters (HBAs) should not exceed this limit with proper zoning in a dual-
fabric SAN.
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Maximum ports or WWPNs: IBM Storwize V3700 supports a maximum of 16 ports or
WWPNSs from a virtualized external storage system.

Figure 2-2 shows how to cable devices to the SAN. Refer to this example as we describe
the zoning.
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i Host 1
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" | Fabric 1
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Node =& o/ i HBA 2 Host 2
Canister 2 SR --."-"‘|
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Figure 2-2 SAN cabling and zoning diagram

Create a host (IBM Storwize V3700 zone) for each server to which volumes are mapped to
and from the clustered system, as shown in the following examples in Figure 2-2:

» Zone Host 1 port 1 (HBA 1
» Zone Host 1 port 2 (HBA 2
» Zone Host 2 port 1 (HBA 1
» Zone Host 2 port 2 (HBA 2

with both node canister ports 1
with both node canister ports 2
with both node canister ports 3
with both node canister ports 4

~— — ~— ~—

Similar zones should be created for all other hosts with volumes that are on the IBM Storwize
V3700.

Verify interoperability with which the IBM Storwize V3700 connects to SAN switches or
directors by starting at the IBM System Storage Interoperation Center (SSIC) website:

https://ibm.biz/BdxQhe

Switches or directors are at the firmware levels that are supported by the IBM Storwize
V3700.

Important: The IBM Storwize V3700 port login maximum that is listed in the restriction
document must not be exceeded. The document is available at the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004921
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Connectivity issues: If you have any connectivity issues between IBM Storwize V3700
ports and Brocade SAN Switches or Directors at 8 Gbps, see the following website for the
correct setting of the fi1lword port config parameter in the Brocade operating system:

http://www.ibm.com/support/docview.wss?rs=591&uid=ssg151003699

IBM Storwize V3700 can be used with a direct-attach FC host configuration. The suggested
configuration for direct attachment is to have at least one FC cable from the host connected to
each node of the IBM Storwize V3700 to provide redundancy in the event that one of the
nodes goes offline, as shown in Figure 2-3.

12 3 4
Node = b ’
Canister 1 .l!h!__
- :z; Host 1
IBM Storwize T~
V3700
e Host 2
o — HEA 2
Node f —
Canister 2 IE EH
12 34

Figure 2-3 FC direct-attach host configuration

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

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

2.3 SAS direct attach planning
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There are three SAS ports (ports 1, 2, and 3) per node canister that are available for direct
host attach on an IBM Storwize V3700. Do not use port 4, because it is reserved for
expansion enclosure connectivity only. See Figure 2-4 on page 33 to correctly identify ports 1,
2, and 3. Also, note the keyway in the top of the SAS connector.

Important: It is possible to insert the cables upside down despite the keyway. Ensure that
the blue tag on the SAS connector is underneath when inserting the cable.
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Figure 2-4 SAS port identification

Although it is possible to attach six hosts, one to each of the three available SAS ports on the
two node canisters, the suggested configuration for direct attachment is to have at least one
SAS cable from the host connected to each node of the IBM Storwize V3700. This provides

redundancy in the event that one of the nodes goes offline, as shown in Figure 2-5.

Node -

Canister 1

IBM Storwize
V3700

Node . I

Canister 2 | | SAS Part 1
iﬁkﬂ s Pan2

Host 1

Host 2

Host 3

Figure 2-5 SAS host direct attach

Note: It is possible to connect further hosts using the optional SAS adapter interface card.
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2.4 LAN configuration planning

There are two Ethernet ports per node canister that are available for connection to the LAN
on an IBM Storwize V3700 system.

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

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

Configuring IP addresses: There is no issue with configuring multiple Internet Protocol
(IP)v4 or IPv6 addresses on an Ethernet port, or the use of the same Ethernet port for
management and iSCSI access. However, you cannot use the same IP address for
management and iSCSI host use.

Table 2-1 shows possible IP configuration of the Ethernet ports on the IBM Storwize V3700
system.

Table 2-1 IBM Storwize V3700 IP address configuration options per node canister

Storwize V3700 Management Node Canister 1 Storwize V3700 Partner Node Canister 2

IPv4/6 management address | ETH PORT 1 IPv4/6 service address | ETH PORT 1

IPv4/6 service address IPv4/6 iSCSI address

IPv4/6 iSCSI address

IPv4/6 management address | ETH PORT 2 IPv4/6 iISCSI address ETH PORT 2

IPv4/6 iSCSI address

IP management addresses: The IP management address that is shown on Node
Canister 1 in Table 2-1 is an address on the configuration node. In case of failover, this
address transfers 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.

2.4.1 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 V3700 system.

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

For more clustered system management redundancy, you should connect Ethernet port 2 on
each of the node canisters to the LAN, which enables a backup management IP address to
be configured for access, if necessary.
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Figure 2-6 shows a logical view of the Ethernet ports that are available for configuration of the
one or two management IP addresses. These IP addresses are for the clustered system, and
therefore are associated with only one node, which is then considered the configuration node.
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E " Management IP Addresses
&
E Management IP The management IP address is assigned during the initialization ofthe syster and represents a set of enclosures on the system that contains
Addresses the management GUI and the command-line interface which manage the system. Click on a portto configure the system's management IP

l_! X address. [fyou change management IP addresses, use the new |P address to [og in to the management GUI again

R

o @ Service IP Addresses

=

.
.

Ethernet Ports

|
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L Fibre Channel

W Connectivity

\...‘-2:.& Fibre Channel Ports
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Figure 2-6 Ethernet ports available for configuration

2.4.2 Service IP address considerations

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

Chapter 2. Initial configuration 35



Figure 2-7 shows a logical view of the Ethernet ports that are available for configuration of the
service IP addresses. Only port one on each node can be configured with a service
IP address.

0 = Settings = Network superuser (Security Administrator)

|
Service IP Addresses
Management IP The service IP address provides access to the service interfaces on each individual node canister. Selectthe canister and elick
Addresses port 1 to configure a senice P address for the canister The service IP address can be unconfigured by clearing the IPvd or IPvG
fields or by setting the IPv4 address to 0.0.0.0 or the IPv6 address to 0::0

Service IP Addresses

‘ Hode Canister: | left Identify

]
J

RhEE
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Ethernet Ports

iSCSI

Fibre Channel
Connectivity

sLlz SR o N ) § LR REL SO ) i Meathstates

Figure 2-7 Service IP addresses available for configuration

2.5 Host configuration planning
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Hosts should have two FC connections for redundancy, but the IBM Storwize V3700 also
supports hosts with a single HBA port connection. However, if that HBA, its link to the SAN
fabric, or the fabric fails, the host loses access to its volumes. Even with a single connection to
the SAN, the host has multiple paths to the IBM Storwize V3700 volumes, because that single
connection must be zoned with at least one FC port per node. Therefore, a multipath driver
is required.

This is also true for direct-attach SAS hosts. They can be connected by using a single host
port that enables up to six hosts to be configured. However, two SAS connections per host
are advised for redundancy. If two connections per host are used, a multipath driver is also
required on the host.

If iISCSI host is to be used, they also require a Microsoft Multipath I/O (MPIO) driver. Both
node canisters should be configured and connected to the network so that any iSCSI hosts
see at least two paths to volumes, and an MPIO driver is required to resolve these.

SAN Boot is supported by IBM Storwize V3700. The requirements are listed on the IBM
Storwize V3700 support matrix, and configuration instructions are provided in the /IBM
Storwize V3700 Host Attachment Guide, which can be found at the following website:

https://ibm.biz/BdEzpM

Verify that the hosts that access volumes from the IBM Storwize V3700 meet the
requirements that are found on the following website:

https://ibm.biz/BdEzpv
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Multiple operating systems (OSs) are supported by IBM Storwize V3700. For more
information about HBA/driver/multipath combinations, see the following website:

https://ibm.biz/BdxQhe

As indicated on the SSIC, keep the following items under consideration:
» Host OSs are at the levels that are supported by the IBM Storwize V3700.

» HBA basic input/output system (BIOS), device drivers, firmware, and multipathing drivers
are at the levels that are supported by IBM Storwize V3700.

» If a start from SAN is required, ensure that it is supported for the OSs that are deployed.
» If host clustering is required, ensure that it is supported for the OSs that are deployed.
» All direct connect hosts should have the HBA set to point-to-point.

For more information about host configuration, see Chapter 4, “Host configuration” on
page 149.

2.6 Miscellaneous configuration planning

During the initial setup of the IBM Storwize V3700 system, the installation wizard asks for
various information that you should have available during the installation process. Several of
these fields are mandatory to complete the initial configuration.

The information in the following checklist is helpful to have before the initial setup is
performed. The date and time can be manually entered, but to keep the clock synchronized,
use a Network Time Protocol (NTP) service:

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

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

O Name of primary storage administrator for IBM to contact, if necessary.

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

Physical location of the IBM Storwize V3700 system for IBM service (for example,
Building 22, first floor).

Simple Mail Transfer Protocol (SMTP) or email server address to direct alerts to and
from the IBM Storwize V3700.

O For the Call Home service to work, the IBM Storwize V3700 system must have access
to an SMTP server on the LAN that can forward emails to the default IBM service
address: callhomel@de.ibm.com for Americas-based systems and
callhomeO@de.ibm. com for the rest of the world.

O

O Email address of local administrators that must be notified of alerts.

O IP address of Simple Network Management Protocol (SNMP) server to direct alerts to,
if required (for example, operations or Help desk).
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After the IBM Storwize V3700 initial configuration, you might want to add more users who can
manage the system. You can create as many users as you need, but the following roles
generally are configured for users:

» Security Admin
» Administrator
» CopyOperator
» Monitor

» Service

The user in the Security Admin role can perform any function on the IBM Storwize V3700.

The user in the Administrator role can perform any function on the IBM Storwize V3700
system, except create users.

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

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

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

The only other role that is available is the Service role, which is used if you create a user ID
for the IBM service representative. This user role enables IBM service personnel to view
anything on the system (as with the Monitor role). It also enables them to perform
service-related commands, such as adding a node back to the system after it is serviced, or
including disks that were excluded. For more information about creating users, see Chapter 3,
“Graphical user interface overview” on page 71.

2.7 System management

The GUI is used to configure, manage, and troubleshoot the IBM Storwize V3700 system. It
is used primarily to configure Redundant Array of Independent Disks (RAID) and logical
drives, assign logical drives to hosts, replace and rebuild failed disk drives, and expand the
logical drives.

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

The GUI also offers advanced functions, such as FlashCopy, Volume Mirroring, Remote
Mirroring, and IBM EasyTier. A command-line interface (CLI) for the IBM Storwize V3700
system is also available.

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

2.7.1 Graphical user interface
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A web browser is used for GUI access. You must use a supported web browser to access the
management GUI. For more information about supported web browsers, see Checking your
web browser settings for the management GUI, which is available at the following website:

https://ibm.biz/BdEzp7
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Complete the following steps to open the Management GUI from any web browser:

1. Browse to one of the following locations:
a. http(s)://<host name of your cluster>/
b. http(s)://<cluster IP address of your cluster>/ (for example,
https://192.168.70.120)
2. Use the following default login information:
— User ID: superuser
— Password: passwOrd (with a zero in place of the “0”)
For more information about how to use this interface, see the following website:

https://ibm.biz/BdEz8¢

After the initial configuration that is described in 2.9, “Initial configuration” on page 49 is
completed, the IBM Storwize V3700 Welcome window opens, as shown in Figure 2-8.

700 = honitoring = System superuser (Security Administrator)

C Running Tasks (0) U s ealth Stats

Figure 2-8 Setup wizard: Welcome window

2.7.2 Command-line interface

The CLlI is a flexible tool for system management that uses the SSH protocol. A public/private
SSH key pair is optional for Secure Shell (SSH) access. For more information about setting
up SSH access for Windows, Linux, or UNIX systems, see Appendix A, “Command-line
interface setup and SAN Boot” on page 649.
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The storage system can be managed by using the CLI, as shown in Example 2-1.

Example 2-1 System management using the CLI

IBM_Storwize:ITSO_V3700:superuser>svcinfo 1senclosurecanister

enclosure_id canister_id status type node_id node_name
1 1 online node 1 nodel

1 2 online node 2 node2

2 1 online expansion

2 2 online expansion

IBM Storwize:ITSO_V3700:superuser>

The initial IBM Storwize V3700 system setup should be done using the process and tools that
are described in 2.8, “First-time setup”.

2.8 First-time setup

This section describes how to perform a first-time IBM Storwize V3700 system setup.

IBM Storwize V3700 has an easy-to-use initial setup process that is contained in a Universal
Serial Bus (USB) key. The USB key is delivered with each storage system and contains the
initialization application file, InitTool.exe. The tool is configured with your IBM Storwize
V3700 system management IP address, the subnet mask, and the network gateway address
by first plugging the USB stick into a Windows or Linux system.

The IBM Storwize V3700 starts the initial setup when you plug 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 that is supplied with the IBM
Storwize V3700, you can use any USB key that you have and download and copy the
initTool.exe application from the following IBM Storwize V3700 Support website:

https://ibm.biz/BdEz8s

The USB stick contains a readme file that provides details abut how to use the tool with
various OSs. The following OSs are supported:

Microsoft Windows 7 (64-bit)

Microsoft Windows XP (32-bit only)

Apple Mac OS(R) X 10.7

Red Hat Enterprise Linux (RHEL) Server 5
Ubuntu desktop 11.04

vVvyyvyvyy

We use Windows in the following examples.
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Complete the following steps to complete the initial setup using the USB key:

1. Plug the USB key into a 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.bat file. The opening window of the tool
is shown in Figure 2-9. After the tool is started, select Next.

Storwize V3500/V3700 System Initialization

Welcome
> Welcome
Tasks The wizard configures a new system, resets the superuser password, or edits the service
IF address.
LISB Flash Drive

Summary

MNote: This process requires that you have physical access to the system.

= Back Mext = Cancel

Figure 2-9 System Initialization: Welcome window

Mac OS or Linux: For Mac OS or Linux, complete the following steps:
a. Open a terminal window.
b. Locate the root directory of the USB flash drive:

¢ For Mac systems, the root directory is often in the /Volumes/ directory.

¢ For Linux systems, the root directory is often in the /media/ directory.

¢ If an automatic mount system is used, the root directory can be located by
entering the mount command.

c. Change the directory to the root directory of the flash drive.
d. Enter the following command:
sh InitTool.sh
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2. Select Create a new system, as shown in Figure 2-10.

Storwize V35003700 System Initialization

Tasks

J Welcome

> Tasks Select the task you would like to complete:

Management 1P % Create a new system

USB Flash Drive ") Reset the superuser password

surmmary ) Set the service IP address

= Back Mext = Cancel

Figure 2-10 System Initialization: Create a new system

There are other options available through the Tasks section. However, these are generally
only required after initial configuration. There is the option to Reset the superuser
password or Set the service IP address of a node canister. Selecting Create a new
system and clicking Next (as shown in Figure 2-10) progresses through the initial
configuration of the IBM Storwize V3700.

3. Set the Management IP address, as shown in Figure 2-11.

Storwize V3500/V3700 System Initialization

Management IP Address

 Welcome
Select the Internet Protocol (IP) address to use on your system.

W Tasks
- Management IP & IPv4 ) IPvE
USB Flash Drive IP address:  |9.174.161.138
summary Subnet mask: | 255.255.248.0
Gataway! 9.174.161.254|

= Back Apply and Mext = Cancel

Figure 2-11 System Initialization: Management IP
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4. Click Apply and Next to show the IBM Storwize V3700 power on instructions, as shown in

Figure 2-12.

 Welcome

+f Tasks

+/ Management IR
USE Flash Drive
» Power On

Insert Drive into
Canister

Reinsert Drive into PC

Summary

© Need Help

Power on

Storwize V3300/V3700 System Initialization

1. Plug in both power cables into the power supply units,

2, Wait for the status LED to blink.

This process can take up to 10 minutes.

&

Ialxlxl
LE= N oL

Figure 2-12 Initialization application: Storwize V3700 Power up

5. Any expansion enclosures that are part of the system should be powered on and allowed

6.

to come ready before the control enclosure. Follow the instructions to power on the IBM

Storwize V3700 and wait for the status light-emitting diode (LED) to flash.
Insert the USB stick in one of the USB ports on the left node canister, as shown in

Figure 2-13.

« Welcome

' Tasks

+/ Management IP

+/ USB Flash Drive
</ Power On

> Insert Drive into
Canister

Reinsert Drive into PC

Summary

© Heed Help

Storwize V3500/V3700 System Initialization

Insert USE flash drive into canister

1. Remove the USB flash drive from the personal computer.
2. Insert the USE flash drive into one of the ports on the left canister.
3. Wait for the fault LED to start blinking and then stop blinking.

This process can take up to 3 minutes,

1]

(2]

el
p= NN

| < Back | | Nex = || cancel

Figure 2-13 Inserting the USB flash drive into the canister
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The left node canister becomes the control node, and the other node is the partner node.
The fault LED begins to flash.

Clustered system creation: While the clustered system is created, the amber fault

LED on the node canister flashes. When this LED stops flashing, remove the USB key
from IBM Storwize V3700 and insert it in your system to check the results. This process
can take up to 3 minutes to complete.

7. When it stops, return the USB stick to the personal computer (PC), as shown in

Figure 2-14.

' Welcome

o Tasks

+f Management IP

+/ USB Flash Drive
+/ Power On

Insert Drive into
Canister

» Reinsert Drive into PC

Summary

© Need Help

Storwize V35003700 System Initialization

Reinsert USB flash drive into personal computer

1. Remove the USE flash drive from the canister,
2. Reinsert the USE flash drive into the personal computer.,

o o

Figure 2-14 Returning the USB stick to a PC
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8. The wizard then attempts to verify connectivity to the IBM Storwize V3700, as shown in
Figure 2-15.

w Werifying connectivity to the system,

Figure 2-15 Verify system connectivity
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9. If successful, a summary page is displayed that shows the settings that were applied to
the IBM Storwize V3700, as shown in Figure 2-16.

Storwize V3500/V3700 System Initialization

Summary
v Welcome

& Tasks The following changes have been applied to the system.

+/ Management IP System IP Address

IP address: 9.174.161.138
Subnet mask: 255.255.248.0
» Summary Gateway: 9.174.167.254

+/ USB Flash Drive

Eack Finizh Canzel

Figure 2-16 System Initialization Summary
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10.If the connectivity to the IBM Storwize V3700 cannot be verified, the wizard displays the
error message shown in Figure 2-17.

The system did not initialize successfully, Follow these steps:

1. Ping the system IP address, If successful, point your web
browser to the [P address and click OK to exit this wizard.

2. Confirm that the middle LED is blinking on the system. If
the LED is not blinking and the system has been powered on
for at least 10 minutes, contact IBM Support,

3. Reinsert the USE flash drive into the system. If the fault
LED {on the right) does not start and stop blinking, which
could take up to 2 minutes, contact IBM Support,

4. Click Cancel and reinsert the USE flash drive into your
personal computer,

Figure 2-17 Initialization failure

11.Follow the instructions to resolve any issues. The wizard assumes that the system that
you are using can connect to the IBM Storwize V3700 through the network. If it is not, you
must follow step 1 from a machine that does have network access to the IBM Storwize
V3700. After the initialization process completes successfully, click Finish.
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12.The initial setup is now complete. If you have a network connection to the IBM Storwize
V3700, the wizard shows the initialization completed successfully, as shown in
Figure 2-18.

Storwize V3500/V3700 System Initialization

Summary
W Welcome
 Tasks The following changes have been applied to the system.
+ Management IP System IP Address
 USB Flash Drive IP address: 9.174.161.138
Subret mask: 255.255.248.0
» Summary

System Initialization

ﬂ System initialization completed successfully,
You are being redirected to the management

GUI.

Figure 2-18 System Initialization complete

13.Click OK and the wizard automatically redirects you to the IBM Storwize V3700 GUI, and
you are prompted to enter a new password for the superuser account, as shown in
Figure 2-19. Choose the password and click Log in to continue the initial setup of the IBM
Storwize V3700. For more information, see 2.9, “Initial configuration” on page 49.

Storwize V700

Storage Management (Cluster_ 917

New |
Password:

Confirm |
Password: J

Log in |E|

Figure 2-19 First log on
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2.9 Initial configuration

This section describes how to complete the initial configuration, including the following tasks:

» Setting name, date, and time
» Initial storage configuration using the setup wizard

If you just completed the initial setup, you must log on to the IBM Storwize V3700 GUI.
Otherwise, complete the following steps to complete the initial configuration process:

1. Start the configuration wizard using a web browser on a workstation and point it to the
system management IP address that was defined in step 3 on page 42. Enter the
superuser password set in step 13 on page 48, as shown in Figure 2-20.

Ctorwize V2700

Storage Management (C 7.

User name: superuser

Password:

Figure 2-20 Setup wizard: Log in
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2. After you are logged in, a welcome window opens, as shown in Figure 2-21.

Systermn Setup X

@ Welcome Welcome to System Setup

Syst M Congratulations! You now have unmatched performance, availability, advanced functions and highly-scalable
ST (R capacity right at your fingertips

Date and Time
Complete the following before continuing:

Licensed Functions e Attach cables and power on all control and expansion enclosures
® Laocate licensed function information
Detected Enclosures e Locate email server IP and ports for sending event notifications

¢ Locate email addresses for local users to receive notifications

EmzilEventi e (Dptional) Locate MNTF server IP

Configure Storage

Surmmary

o e

Figure 2-21 GUI Welcome window

3. Click Next to start the configuration wizard.

4. The next window that is opened is the System Name. Set up the system name and click
Apply and Next, as shown in Figure 2-22.

System Setup x
& welcome System Name
&) System Name Enter a name for the systerm:

| ITS0_v3700

Date and Time

Licensed Functions

Detected Enclosures

Email Event Motifications

Configure Storage

Surmrmary

Figure 2-22 IBM Storwize V3700 System Name setup window
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5. The IBM Storwize V3700 shows the CLI as you go through the configuration steps. Click
Close when the tasks complete, as shown in Figure 2-23.

Modify System Properties

v~ Task completed. 100%

= View more details

" Close | W CanCE

Figure 2-23 IBM Storwize V3700 tasks

6. There are two options for configuring the date and time. Select the required method and
enter the date and time manually, or specify a network address for an NTP server. After
this is done, the Apply and Next option becomes active, as shown in Figure 2-24.

System Setup X
¥ Welcome
Date and Time
) System Name . . . .
Select time and date settings. You can enter these settings manually or specify a
Network Time Protocol (NTP) server to synchronize time on the system.
&) Date and Time
Manually NTP Server
Licensed Functions
Detected Enclosures Date: 10/31/2014
Email Event Motifications Time: 4:20 PM
Configure Starage Time Zone: {GMT) London, Lishon
Summary +| Use Browser Settings 10/31/14, 4:20 PM

Figure 2-24  Initial setup: Date and Time
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7. The next window of the system setup that is opened is the Licensed Functions window, as

shown in Figure 2-25. In our example, the functions Remote Copy and Turbo Performance
are licensed. It is possible to activate licensed functions now or later.

System Setup

) Welcome

) System Name

) Date and Time

) Licensed Functions
Detected Enclosures
Email Event Motifications
Configure Storage

Sumrmary

Licensed Functions

Use this panel to wiew currently activated licensed functions, start available trial licenses, or add additional
licenses.

| i= Actions | (5]

Hame ICENSEY rial Mode
Easy Tier

FlashCopy Upgrade

Remote Copy '

Turbo Performance v

Showing 4 functions | Selecting 1 function

] 1

| +

& Need Help

Apphy and Next »

Cancel

Figure 2-25 Initial setup: Licensed Functions

To learn more about the Licensed Functions of the IBM Storwize V3700 see Chapter 3,
“Graphical user interface overview” on page 71.
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8. The configuration wizard continues with the hardware configuration. Verify the hardware,
as shown in Figure 2-26.

System Setup X
I hiEEme Detected Enclosures
@ System Name The following enclosures have been detected.

) Date and Time Usable storage:

5.00 TiB Nearline
11.99 TiB Enterprise

) Licensed Functions
&) Detected Enclosures
Email Event Matifications

Configure Storage

Surmrmary

Figure 2-26 Setup wizard: Verify the detected hardware

9. Click Apply and Next.
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10.The next window in the initial system setup is setting up Email Event Notifications.

Select Yes and click Next to set up email notification and call home, as shown in
Figure 2-27.

Systern Setup x

¥ Welcome

Email Event Notifications
& System Name .
Email alerts can be sent to the support center, your staff, or both.

) Date and Time Call home automatically notifies the support center when events occur on your system and sends inventory
reports. Support personnel can contact you to resolve these problems.

& Licensed Functions Do you want to set up email notifications, which includes call home?
&) Detected Enclosures Yes
No

&) Email Event Hotifications

Svstern Location

Contact Details

Email Servers

Email Motifications

Configure Storage

Summary

Figure 2-27 Call home setup

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

Call Home: When Call Home is configured, the IBM Storwize V3700 automatically
creates a Support Contact with one of the following email addresses, depending on
country or region of installation:

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

callhomeO@de. ibm.com

IBM Storwize V3700 can use SNMP traps, syslog messages, and 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.

To set up Call Home, you need the location details of the IBM Storwize V3700, Storage
Administrators details, and at least one valid SMTP server IP address. If you do not want
to configure Call Home, it is possible to do it later by using the GUI option Settings —
Event Notification (for more information, see 2.9.2, “Configure Call Home, email alert,
and inventory” on page 65).
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If your system is under warranty or you have a hardware maintenance agreement to

enable pro-active support of the IBM Storwize V3700, it is advised that Call Home
be configured.

11.Select Yes and click Next to move to the window in which you can enter the location
details, as shown in Figure 2-28.

Systemn Setup X
¥ Welcome
System Location
¥ System Name
Enter the company name and address to ship parts.
& Date and Time
Company name: IBM UK
¥ Licensed Functions
Street address: 40 Blackfriars Street
) Detected Enclosures
City:
&) Email Event Notifications ki Manchesten
=+ System Location
Contact Details State or province: GM
Email Servers
Email Matifications Postal code: YRETE
Configure Storage
Country or region: UK
Surmmary
R o

Figure 2-28 Location details

These details are shown on the Call Home data to enable IBM Support to correctly identify
where the IBM Storwize V3700 is located.
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12.The next window enables you to enter the contact details of the main storage
administrator, as shown in Figure 2-29. You can choose to enter the details for a 24-hour
operations desk. These details are also sent with any Call Home, which enables IBM
Support to contact the correct people quickly to process any issues.

System Setup X

&) Welcome

Contact Details

) System Name
o Enter the name and tact information for the ¢ in your organization

that the support center can contact to help resolve problems on the system.

&) Date and Time

) Licensed Functions Contact name: | oscar wellington |

& Detected Enclosures

Email address: | owengibm.com |
&) Email Event Notifications .
v System Location Telephone (primary): | 7786100000 |
= Contact Details
Ermnail Servers Telephone (alternate): [ |
Email Matifications

Comment: [ |
Configure Storage

Surnrnary

Figure 2-29 Contact Details

The next window shows the details of the email server.
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13.Click the green plus (+) icon to enter more than one email server, as shown in Figure 2-30.

System Setup x

& Welcome

Email $ervers
D System Name

Specify the IP address of at least one email server that your company uses.

@ Date and Time

IP Address Server Port
& Licensed Functions (0021 |[2s |@E
(0992 | (25 | @&

(& Detected Enclosures
() Email Event Notifications
+ System Location
v Contact Details
+ Email Servers
Email Motifications

Configure Storage

Surnrmary

Figure 2-30 Email Servers details

14.The initial setup wizard opens the Configure Storage option next, as shown in Figure 2-31.

System Setup

&) Welcome
Configure Storage

& System Name

Would vou like to automatically configure internal storage now?

& Date and Time Configure storage now

Fools and RAID settings are autormatically configured for hest practices
@ Licensed Functions

Configure storage later
& Detected Enclosures

Storage setlings must be configured in the Management GUI
() Email Event Notifications
@ Configure Storage

Surnrmary

Figure 2-31 System Setup: Configure Storage
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This option takes all the disks in the IBM Storwize V3700 and automatically configures
them into optimal arrays for use as managed disks (MDisks). If you do not want to
automatically configure disks now, select Configure storage later and you are taken to
the summary window. If you select Configure storage now, the system examines the
enclosures and provides the best array configuration.

15.Select Configure storage now, and then click Next to move to the summary window that
shows the RAID configuration that the IBM Storwize V3700 implements, as shown in

Figure 2-32.

System Setup x

) Welcome Summary

) System Name -
Storage Configuration

. 1 RAID-6 array

& Date and Time 10 drives (1 hot spare}
Total: 4.54 TiB

) Licensed Functions 5 RAID-5 arrays
32 drives (3 hot spares)

) Detected Enclosures Total: 10.35 Ti
1 RAID-0 array

) Email Event Notifications
& Configure Storage

&) Summary

1 drive (0 hot epares)
Total: 276.90 GiB

m

Enclosures
2072-24C:01-1 v Online
2072-24C:01-2 v Online

2072-24C:0G07DEC v Online B
2072-24E:0G07D6E v Online

Contact Details

Contact name: Oscar Wellington
Email address: owell@ibm.com
Telephone (primany): FTE6100300
Telephone (alternate):

Comment:

Systetn Location

R

Figure 2-32 System Setup: Summary window

The arrays and the Storage Pool are created when you click Finish. Depending on the
disks available, this process might take some time to complete as a background task.
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16.Closing the task box completes the Initial Configuration wizard, and the IBM Storwize
V3700 GUI directs you to the Suggested Tasks, as shown in Figure 2-33.

Suggested Tasks

Create Volumes

Create volumes in the pools

' Add Hosts

Create settings for hosts connected to the system

Cancel

Figure 2-33 IBM Storwize V3700 Suggested Tasks

If you choose to create volumes at this stage, see Chapter 5, “Volume configuration” on
page 199.

To work with hosts, see Chapter 4, “Host configuration” on page 149.

17.Selecting Cancel exits to the IBM Storwize V3700 GUI. There is also a shortcut link that
redirects to a useful web portal about the IBM Storwize V3700.

2.9.1 Adding expansion enclosures after initial configuration

When the initial installation of the IBM Storwize V3700 is complete, all expansion enclosures
that were purchased at that time should be installed as part of the initial configuration. This
process enables the system to make the best use of the enclosures and drives that you have.

If you are expanding the IBM Storwize V3700 after the initial installation by adding expansion
enclosures, follow the physical installation procedures as described in IBM Storwize V3700
Quick Installation Guide, GC27-4219. After the hardware is installed, cabled, and powered
on, complete the following steps to add an expansion enclosure:

1. Change to the Monitoring tab and you can find two different options to initiate the wizard to
add a new enclosure. Each guides the user to the same wizard.
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2.

Click Add Enclosure or Click to add to add the new enclosure, as shown in Figure 2-34.

0 = honitoring = System

Actions

iz

Turn Off All Identify LEDs
Update
Power Off

Properties

| Add Enclosure {b '

a

ke
14

Click to Add

Running T asks (0) D et Status

Figure 2-34 Adding new expansion enclosure

3.

60  Implementing

A message displays that informs you that there are unused drives in the new expansion
enclosure. The wizard prompts you to include them into optimal RAIDs to be used as
MDisks. Choose whether you want to configure the new drivers. In our example, we
choose NO. However, if you choose Yes, the IBM Storwize V3700 automatically
configures the drives as candidates. To learn more about the status of the drivers, see
Chapter 7, “Storage Pools” on page 307.
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4. The wizard shows the details of hardware to be added. Highlight the enclosure that you
want to add to your existing IBM Storwize V3700 and click Next, as shown in Figure 2-35.

Add Enclosures: x
& Select Enclosure
The following enclosure will be added to the system. Expansions that are directhy cabled to the new controller are not listed.
ConfaireiSRENS (= Actions | S rer | @
Machine Type and Model Serial Humbel 1%
Sumrnary
2 v Online 2072-24E 0G07DEE
L n »

Figure 2-35 Adding a new expansion enclosure

5. As described in step 3 on page 60, you are prompted to configure the new storage as
shown in Figure 2-36.

Add Enclosures o

() Select Enclosure
Configure Storage

(&) Configure Storage
(@ Automatic

Summary Uze the recommended RAID and drive class configuration

(7) Custom Configuration
Set a customn RAID configuration

B e

Figure 2-36 The new enclosure as part of the cluster
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If you choose Automatic configuration, the system automatically configures the storage
into optimal arrays for use as MDisks. If you choose Custom Configuration, the wizard

offers a more flexible way to configure the new storage, as shown in Figure 2-37 and
Figure 2-38.

Custom configuration offers a more flexible way to configure 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.

6. As shown in Figure 2-37, select the class of the drivers that you want to include in the
RAID arrays and click Next.

Add Enclosures

) Select Enclosure

&) Configure Storage

+ Custom Configuration Drive Class: | Select a drive class... |
Configure Pools Select a drive class...
(20) 278.90 GiB, Enterprise, 10K rpm
Surnmary

Figure 2-37 Select a drive class

7. Next, select the level of the disk RAID and click Next. As shown in Figure 2-38.

Add Enclosures

¥ Select Enclosure

&) Configure Storage
< Custom Configuration Drive Class: {20} 278.90 GiB, Enterprise, 10K rpm
Configure Pools

Preset: | Select a preset...
Select a preset...
RAID-5

A A A RAID-6 A e R A A A AL,

RAID-10 rancel |

RAID-0

RAID-1

Surmrnary

@ Need Help

Figure 2-38 Internal storage preset selection
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8. As shown in Figure 2-39, the IBM Storwize V3700 offers the suggested internal RAID

arrays based on the class of drive and the level of RAID previously chosen. The
configuration is shown at the bottom of the window in the summary section. Accept the
defaults and click Next.

Add Enclosures

) Select Enclosure

&) Configure Storage

+ Custom Configuration Drive Class: (20) 278.90 GiB, Enterprise, 10K rpm
Configure Pools
Preset: | RAID-5
Summary +| Automatically configure spares

Optimize for Performance

Optimize for Capacity
20 Humber of drives to provision

Configuration Summany:

3 ® RAID-5 (275 .90 GiB, Enterprize, 10K rpm)
7,7, 6drives
0 Hot Spares
7 Unconfigured Drives

A e

Figure 2-39 The suggested configuration

9. Choose whether an existing pool is expanded or whether a new pool is created for the

configuration, as shown in Figure 2-40. In our example, we create a new Storage Pool
named V3700_Poo12.

Add Enclosures

) Select Enclosure
Expand an existing pool
&) Configure Storage
v Custom Configuration
= Configure Pools

Create one or more new pools

Pool Hame or Prefix

S V3700_Pool2

Warning Threshold:
80 k3

() Choose fean (1)

Figure 2-40 Storage Pool selection
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10.As shown in Figure 2-41, the wizard shows the internal storage presets. Click Cancel if
you do not want to continue with the configuration shown, or click Finish and the IBM
Storwize V3700 GUI creates the arrays shown in the Summary.

Add Enclosures X

) Select Enclosure

Summary

) Configure Storage 3 RAID6 arrays

27 drives {0 hot spares)

&) Summary Total: 836.69 GiB

i,

Figure 2-41 Add Enclosures Summary

11.Click Close when the task completes, as shown in Figure 2-42.

Create RAID Arrays

v Task completed. 100%

= Wiew more details

| Close | = Cance

Figure 2-42 Add enclosure Task completed
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The new expansion enclosure is configured within the IBM Storwize V3700, as shown in
Figure 2-43.

0 = mMonitoring = System

1D 2
State: v Online

@ LI REE )] ) i Heatthstatus

Figure 2-43 Expansion Enclosure included

For more information about how to provision the new storage in the expansion enclosures,
see Chapter 7, “Storage Pools” on page 307.

2.9.2 Configure Call Home, email alert, and inventory

Email and alert notification enables the administrators to receive the events from IBM
Storwize V3700. If your system is under warranty or you have a hardware maintenance
agreement, it is advised to configure your system to send email reports to IBM if an issue that
requires hardware investigation is detected. This feature is known as Call Home, and is
typically configured during the Initial Configuration of the system as described in step 10 on
page 54.
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To configure the Call Home and email alert event notification in IBM Storwize V3700 after the
Initial Configuration, complete the following steps:

1. Go to Settings — Event Notifications, as shown in Figure 2-44.

superuser (Ser

= Monitoring = System

Figure 2-44 Enabling Call Home

2. If your system has the Email Notification disabled, you can re-enable it by clicking
Email — Enable Notifications, as shown in Figure 2-45.

urity Adm

Seftings = Notifications

Notifications .
. ~ Email
‘ : j Email Use this panelto configure email servers to send alerts to specified users.
\ ) @Watch e-Learning: Configure Support Notifications
. |
== X . SNMP Enable Notifications
2 S

Syslog \

|

.=
{f

Q s

AL LR A K (2] ininaaclelal ) (i Healthstatus

Figure 2-45 Selecting Enable Notifications
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3. If the Email and Call Home Notifications were never configured in the IBM Storwize
V3700, a window opens and the wizard guides you through the procedure described in
step 10 on page 54. However, if the Email and Call Home Notifications were previously
configured and you need to edit any of the fields, click Edit and the fields to configure Call
Home and Email Notification become available, as shown in Figure 2-46.

00 = Seftings = Notifications superuser (Security Administrator)

Notifications Email
( | Usethis panel to canfigure email servers to send alerts to specified users.
Email
ﬁ l—!ﬁ Wistch e-Learning: Configure Support Notifications
e
_— Save Cancel
Sl e [RSSTRCR b AV
-~
Email Servers
IP Address Server Port

9.9.9.1 25 ) (=

-5
Call Home

b Email Address Event Type Inventory

g ’ callhome1@de.ibm.com Alerts v

= I Email Hotifications

‘ ’ Email Address Event Type Inventory

é’ | Alerts DE

% Email Contact
* Contact Name * Email Reply Address
Oscar Wellington owell@ibm.com
Comment *Telephone {Primary) Telephone (Alternate)

7786100900
* Required

Figure 2-46 Email notification

4. You must enter accurate and complete information about both the company and the
contact. The Email Contact is the person who will be contacted by the support center
about any issues, and for further information. You might want to enter a network
operations center Email Address here for 24x7 cover. Enter the IP address and the server
port for one or more of the email servers that send an email to IBM.

If you would like email alerts to be sent to other recipients in addition to IBM, add their
addresses into the Email Notification section. Use the plus (+) symbol to add further
recipients and select one or more event types for each user. A maximum of 12 users and a
maximum of six email servers are supported.

5. Click Save when you finish.

2.9.3 Service Assistant tool

The IBM Storwize V3700 is initially configured with three IP addresses:

» One service IP address for each of two node canisters
» One management IP address, which is set when the cluster is started
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The following methods are available to configure the IBM Storwize V3700 system:
» The InitTool program, as described in 2.8, “First-time setup” on page 40
» The Service Assistant (SA) tool, which is described next

Additionally, the Management IP and Service IP addresses can be changed within the GUI,
as described in Chapter 3, “Graphical user interface overview” on page 71.

The SA is a web-based GUI that is used to service individual node canisters, primarily when a
node has a fault and is in a service state. A node cannot be active as part of a clustered
system while it is in a service state. The SA is available even when the management GUI is
not accessible. The following information and tasks are included:

» Status information about the connections and the node canister
» Basic configuration information, such as configuring IP addresses

» Service tasks, such as restarting the Common Information Model (CIM) object manager
(CIMOM) and updating the worldwide node name (WWNN)

» Details about node error codes, and hints about what to do to fix the node error
Important: The SA can only be accessed using the superuser account.

The SA GUI is available using a service assistant IP address on each node. The SA GUI is
accessed through the cluster IP addresses by appending service to the cluster management
Uniform Resource Locator (URL). If the system is down, the only other method of
communicating with the node canisters is through the SA IP address directly. Each node can
have a single SA IP address on Ethernet port 1. It is advised that these IP addresses are
configured on all IBM Storwize V3700 node canisters.

The default IP address of canister 1 is 192.168.70.121, with a subnet mask of 255.255.255.0.
The default IP address of canister 2 is 192.168.70.122, with a subnet mask of 255.255.255.0.

To open the SA GUI, enter one of the following URLs into any web browser:
» http(s)://<cluster IP address of your cluster>/service
» http(s)://<service IP address of a node>/service
For example, you might use the following addresses:
» Management address:
http://1.2.3.4/service
» SA access address:
http://1.2.3.5/service
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Complete the following steps to access the SA:

1. When you are accessing SA by using <cluster IP address>/service, the configuration
node canister SA GUI login window opens. Enter the Superuser Password, as shown in
Figure 2-47.

\ v al Alerd & & xv| =

https://9.9.9.9/service/

IBM Storwize V3700 Service Assistant Tool

0111 1 nodes

If you arrived here unintentionally, return to management GUI, ~

8 d Ma ope of IBM Corp IBM Corporation and other(s)
2012, 2014, IBM and Storwize are registered trademarks of the IBM
Corparation in the United States, other countries, or both.

Figure 2-47 Service Assistant Tool login
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2. After you are logged in, you see the Service Assistant Home window, as shown in
Figure 2-48. The SA interfaces can view the status of, and run service actions on, other
nodes, in addition to the node where the user is connected.

Current: 01 | 2 | hode2

Status: Active Home
Identify You can view detailed status and error summary, and manage service actions for the current node, The current node is
Mg the node on which service-related actions are performed. The connected node displays the service assistant and provides
the interface for working with other nodes on the system. To manage a different node, select a node from the following
tahle.
Collect Logs

Attention: Only perform service actions on nodes when directed by service procedures. If used inappropriately, service
actions can cause a loss of access to data, or even data loss. If the node status is active, select Monitoring--=Events in

Manage System the management GUI to fix any errors that are related to the active node,

Recover System Actions: Enter Service State - | GO |
: : Change MNode =
Re-install Machine Code
Node Name MNode Status Error Panel System Site Relationship
nodel Active 01-1 ITSO_W3700 Local

Upgrade Manually .

o node2 Active 01-2 ITSO_W3700 Partner
Configure Enclosure | Refresh |

Node Errors
Change Service IP

Node Detail =
Configure CLI Access Mode Hardware Access Location Ports

Node ID: 2
Restart Service Node Mame: node2

Node Status: Active

Part Identity: 11500L4597YM11GB25400G

MNode FRU: 00Y2526

Configuration Mode: Mo

Model: TB4

System: ITSO_Wa700

Site Mame:

System Machine Code Build: 103.11.1410200000

Machine Code Wersion: 7.4.0.0

Machine Code Build: 103.11.1410200000

Consale IP: 9.174.154.48: 443

Has File Module Key: Mo

Figure 2-48 Service Assistant Home window

3. The Current canister node is displayed in the upper left corner of the GUI. As shown in
Figure 2-48, this is node 2. To change the canister, select the relevant node in the Change
Node section of the window. You see the details in the upper left change to reflect the
new canister.

The SA GUI provides access to service procedures and shows the status of the node
canisters. It is advised that these procedures should only be carried out if directed to do so
by IBM Support.

For more information about how to use the SA tool, see the following website:
https://ibm.biz/BdEz3N
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Graphical user interface
overview

This chapter provides an overview of the IBM Storwize V3700 graphical user interface (GUI),

and shows how to navigate the configuration panes.

This chapter includes the following topics:

» Getting started
Navigation

Status Indicators menus
Function icon menus

S
S
S
» Management GUI help

© Copyright IBM Corp. 2014, 2015. All rights reserved.
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3.1 Getting started

This section provides information about accessing the IBM Storwize V3700 management
GUIL. It covers topics, such as supported browsers, log in modes, and the layout of the
System pane.

3.1.1 Supported browsers

The IBM Storwize V3700 management software is a browser-based GUI. It is designed to
simplify storage management by providing a single point of control for monitoring,
configuration, and management.

For information about supported browsers, see the IBM Storwize V3700 Knowledge Center
on the following website:

http://www.ibm.com/support/knowledgecenter/STLM5A 7.4.0/com.ibm.storwize.v3700.740
.doc/v3700_ichome_740.htm]

3.1.2 Access the management GUI

To access the management GUI, complete the following steps:

1. Open a supported web browser and enter the management Internet Protocol (IP) address
or host name of the IBM Storwize V3700. The login pane is displayed, as shown in
Figure 3-1.

StAarnrize \/R700

Storage Management (ITSO_V3700)

User name:

Password:

Licensed Material - Property of [EM Co BEM Corporation and o 14, IBM and Storwize
are registered trademarks ofthe [BM C in the Unit=d Stat= = bath,

Figure 3-1 IBM Storwize V3700 login pane

Default user name and password:

Change the default password immediately. Use the following information to log in to the
IBM Storwize V3700 storage management:

» User Name: superuser
» Password: passwOrd (a zero replaces the letter “0”)
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Note: Older versions of the software allow low-resolution graphics to be used by
selecting a check box on the login pane. Low-resolution graphic mode is now selected
using the GUI preferences pane. See “GUI Preferences pane” on page 143.

2. A successful login shows the System pane by default, as shown in Figure 3-2.
Alternatively, the last opened window from the previous session is displayed.

lonitoring = System superuser (Security Administrator)

Actions Overview

CeREsE Cn

A ]
— - __/’/
L L (E00) @ L SR ER) . Meathstaws

Figure 3-2 IBM Storwize V3700 System pane

3. Click the logged in user name in the top banner, as shown in Figure 3-3. This enables you
to Log Out, Modify Password, and Manage SSH Public Key.

Monitoring = System

Actions Loading...

J,[ |

Figure 3-3 User menu

| 1 0V N VPPNV NNV N VNI G
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3.1.3 System pane layout

As shown in Figure 3-4, the System pane has three main sections:

» Function Icons
» System view
» Status Indicators

The System pane is new in this software release, and replaces the Overview and System
Details panes from older software releases.

System superuser (Security Administrator)

Actions Overview
=
Function
Icons
/oy System view
LI Vs N\
.,_'E'.
&
2.67 TiB
Allocated .
| & 81 TiB Vs
Status Indicators

( @ RemingTsie) ) “}
Figure 3-4 Three main sections of the IBM Storwize V3700 System pane

The Function Icons section shows a column of images. Each image represents a group of
interface functions. The icons enlarge with mouse hover, and the following menus are shown:

Monitoring
Pools
Volumes
Hosts

Copy Services
Access
Settings

YyVVyVYVYVYYVYY

The System view section shows a 3D representation of the IBM Storwize V3700. Hovering
over any of the components shows a component overview, where right-clicking a component
shows an Action menu appropriate to that component. Clicking the arrow at the lower right of
the graphic rotates it to show the rear of the system. This arrow can be blue, yellow, or red.
Blue indicates no issues, yellow indicates a warning, and red indicates an issue of some kind
with a component.
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The Status Indicators section in Figure 3-4 on page 74 shows the following horizontal
status bars:

» Allocated / Virtual. Status that is related to the storage capacity of the system.

» Running Tasks. Status of tasks that are running and the recently completed tasks.

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

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

To access more information and other menus, complete the following steps:

1. Hover over or click the horizontal bars to access the menus, which are described in 3.3,
“Status Indicators menus” on page 89.

2. There are also two links at the top of the System pane. The Actions link at the upper left
opens an Action menu, as shown in Figure 3-5.

superuser (Security Administrator)

Actions Overview

- ———

Add Enclosure

Rename System
| Turn Off All Identify LEDs
Update b System L _ . .

Power Off Drives

Properties

—

‘
if
&

@ Running Tasks (2) A —e S et

Figure 3-5 Systems pane: Actions menu
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3. The Overview link at the upper right toggles an Overview pane, as shown in Figure 3-6.

superuser (Security Administrator)

Actions

r_
il

Gemm s ¢

Figure 3-6 System pane: overview

For full details about the System pane, see “System pane” on page 94.

3.2 Navigation

Navigating the management tool is simple and, like most systems, there are many ways to
navigate. The two main methods are to use the Function Icons section or the Overview menu.

This section describes the two main navigation methods, and introduces the well-known
breadcrumb navigation aid and the Suggested Tasks aid. Information regarding the
navigation of panes with tables is also provided.

3.2.1 Function icons navigation

To navigate the function icons, complete the following steps:

1. Hover the mouse pointer over one of the seven function icons on the left side of the pane
to enlarge the icon and provide a menu with which to access various functions.

2. Move the pointer to the required function and click the function. Figure 3-7 on page 77
shows the results of hovering the mouse pointer over the Pools function icon.
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System superuser |

Actions Overview

Internal Storage

( MDisks by Pools ),
( System Migration )

2.68 TiB

Allocated

6.81 TiB

Phy=ical

Q w Tasks!li }

Figure 3-7 Hovering over the Pools function icon

3. Figure 3-8 shows all of the menus with options under the list of function icons.

n Pools superuser (Security Administrator)
CED | (Volumes byPool )}
Events —

=y
—

Actions Overview

hd C—
{ﬂ Ports by Host

| 5 X . ( Host Mappings )|
‘ ’ { Volumes by Host )

ﬁ"' Copy Services
0004, {4,040 T, !

FlashCopy j
FlashCopy Mappings .

6.81 TiB

( Support ) Physical
Q Samsieo Tz 2) B

Figure 3-8 Options that are listed under Function Icons section
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3.2.2 Breadcrumb navigation aid

The IBM Storwize V3700 panes use the breadcrumb navigation aid to show the path that was
browsed. This breadcrumb navigation aid is in the top area of the pane, and hovering over a
breadcrumb in the trail shows a menu.

Figure 3-9 shows the breadcrumb navigation aid for the System pane.

System

| Performance

b

Figure 3-9 Breadcrumb navigation aid

3.2.3 Suggested Tasks feature

The Suggested Tasks feature is a pane that opens at login and displays any outstanding
tasks. The number of suggested tasks changes depending on the configuration of the
system. Clicking the suggested task opens the corresponding pane to complete the task.

Figure 3-10 shows the Suggested Task pane.

Add Hosts

Create settings for hosts connected to the system

Cancel

Figure 3-10 Suggested Task pane
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3.2.4 Presets

The management GUI contains a series of pre-established configuration options, called
presets, which are commonly used settings to quickly configure objects on the system.

Presets are available for creating volumes, for IBM FlashCopy mappings, and for setting up a
Redundant Array of Independent Disks (RAID) configuration.

Figure 3-11 shows the available internal storage presets.

Configure Internal Storage

Use the recommended configuration
Select this option to copfinucaallausilahla drivas hasad.on recommended values

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

Storage Found:

(2 drives) 272.90 GiB, Enterprize, 10K rpm
(1 drives) 278.90 GiB, Enterprize, 15K rpm
(10 drives) 48526 GiB, Nearline, 7200 rpm
(3 drives) 837 .85 GiB, Enterprize, 10K rpm

»

m

-

for the RAID level and d Select a preset... guration uses all the
. }
dr!xes to build arrays t RAID-5 te amount of spare
drives.
@ Select a different co RAID-6
1RAID-10 |
. RAID-0
Drive Class:
RAID-1
Preset: | Select a preset... ]
o o o .
© Need Help Back T extE Cancel

Figure 3-11 Internal storage preset selection

3.2.5 Actions

The IBM Storwize V3700 functional panes provide access to various actions that can be
performed, such as modify attributes and rename, add, or delete objects. The Action menu

options change depending on the pane accessed.
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The available Actions menus can be accessed by using one of two main methods:

» Highlight the resource and use the Actions drop-down menu, as shown in Figure 3-12.
» Right-click the resource, as shown in Figure 3-13.

Internal Storage

Drive Class Filter L e
. . Configure Storage

f -
«AII Internal

.

Capacity  ppisk Capacity 7.90 TiB
MLEEST o D 127 TiB
Total Capacity 16.99 TiB

278.90 GiB, Enterprise

Y

278.90 GiB, Enterprise

L& 465.26 GiB, Nearline [

w
"Jl: i Take Offline r v Online J2E9 mdisk4 -

"“'“sh.gg r v Online J2E9 midiz k4 o
) Identify r v Online J2E6 mdisk4
r v Online J2E9 mdiskd
& 837.86 GiB, Enterprise Uparade
r v Online J2E9 mdisk4
Show Dependent Volumes
r v Online J2E6 mdisk4
R LB r v Online J2E9 mdisk3
Customize Columns (| + Online J2E9 mdisk3 _
= | s

Internal Storage

Drive Class Filter
Conﬁgure Storage

‘«AII Internal

) T |

. Capacity  ppisk Capacity 7.90 TiB

278.90 GiB, Enterprise Allocation Spare Capacity 127 T

L—! Total Capacity 16.99 TiB

_— & 278.90 GiB, Enterprise m
= 0 E J2E9 mdiskd
-.l Nasrize 465.26 GiB, Nearline k '

=& 4

.
1 J2E9 mdisk4 ‘ = ‘
) 2 ) J2E6 mdisk4 ==
l ’ = Take Offline :
. 837.86 GiB, Enterprise 3 J2E9 mdisk3
&:v 4 J2E9 mdisk4
> 5 TELL 1266 mdisk4
g 6 Upgrade J2E9 mdisk3
Fi Show Dependent Volumes J2E9 mdisk3
8 Properties J2E9 mdisk4
9 Customize Columns » J2E9 mdisk3
10 \ j J2EG mdisk2

Figure 3-13 Right-clicking an item to access the Actions menu
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3.2.6 Task progress

An action starts a running task and shows a task progress pane, as shown in Figure 3-14:
1. Click View more details to see the underlying command-line interface (CLI) commands.

2. The commands are highlighted in blue, and can be copied and pasted into a configured
IBM Storwize V3700 SSH terminal session, if required. This is useful when developing
CLI scripts.

Create RAID Arrays

v Task completed. 100%

¥ View more details
Task started. 3:51 BM =«
Creating BATD]1 arrays 3:51 BEM
Bunning command: 3:51 BM
svetask mkmdiskgrp -ext 1024 —guiid 0 —name Pocl 01 3:51 BEM
—-warning 80%

m

The pool (ID &) was successfully created. 3:51 PM
The task iz 50% complete. 3:51 PM

Searching for guorum disks._ 3:51 PM

Bunning command: 3:
svctask mkarray -drive 21:1% -lewvel raidl —-sparegezal 0 & 3:51 BEM

Sucecessfully created BATID array (ID &) 3:51 EM -

Figure 3-14 Task progress pane

3.2.7 Navigating panes with tables

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

Sorting columns

Reordering columns

Adding or removing columns
Multiple selections

Filtering objects

vyvyVvyyvyy
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Sorting columns
To sort columns, complete the following steps:
1. Click the column heading. Figure 3-15 shows the result of clicking the heading of the

Capacity column. The table is now sorted, and lists volumes with the least amount of
capacity at the top of the table. To reverse the sort order, click the heading again.

& Volumes
[ 4 Create Volumes | i= Actions | C. Filter . se—
{ame ate apad P00 HO Mapping

controllerd)_000000000000... ' Online 1.00 igrationPool_1024 No
FlashCopyVolT v Online 5.00 GiB. M 3T00_R&Pool_01 No
l__! FlashCopyVolg v Online 5.00 GiB W3700_R5Pool_01 No
— FlashCopyVold v Online 50,00 GiIB W3700_R5Pool_01 No
w FlashCopy\ol1 v Online 50,00 GiIB W3700_R5Pool_01 No
‘&1 FlashCopyVol2 v Online 50,00 GiIB W3700_R5Pool_01 No
FlazhCopyVol3 v Online 50.00 GiB W3700_R5Pool_01 No
,_![ FlashCopyVold v Online 50.00 GiB W3700_R5Pool_01 No
' ’ FlashCopyVols v Online 50.00 GiB W3700_R&Pool_01 No
- RedbookVold v Online 988.00 GiB M3700_R5Pool_01 Ho
i"’ RedbookVold v Online \ 1.41 TiB /W3700_R5Pool_02 Ho

Figure 3-15 Sorting columns by clicking the column heading

Reordering columns
To reorder columns, complete the following steps:

1. Figure 3-16 shows the location of the column with the Host Mappings heading positioned
in the last column. Drag a heading left or right to reorder the columns in the table.

Volumes
[ 4 Create Volumes | i= Actions | O Filter f_-.\
lame State A qs
controller0_000000000000... " Online 1.00 GiB MigrationPool_1024
FlazhCopyVolT v Online 5.00 GiB WV3T00_R5Pool_01 No
L_! FlazhCopyVolé v Online 5.00 GiB WV3700_R5Pool_04 No
- FlashCopyVold v Online 50.00 GiB V3T00_R5Pool_01 No
‘ii? FlashCopy\ol1 v Online 50.00 GiB V3T00_R5Pool_01 No
H{:u FlashCopyVol2 v Online 50.00 GiB V3T00_R5Pool_01 No
FlashCopyVol3 v Online 50.00 GiB V3700_R5Pool_01 No
4\’[4 FlashCopyVold v Online 50.00 GiB V3700 _R5Pool_01 No

Figure 3-16 Reordering columns
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2. Figure 3-17 shows the column heading Host Mappings as it is dragged to the

required location.

# Volumes

| # Create Volumes | i= Actions | C. Filter

controllerd_000000000000...  Online

FlashCopyVol7 v Online

L! FlashCopyVol6 ~ Online
—— FlashCopy\Vold v Online
.@ FlashCopy\Voll v Online
_:i'& FlashCopy\Vol2 v Online
FlazshCopyVol3 v Online

A FlashCopyVold v Online

DaCIny

5.00 GiB

50.00 GiB
50.00 GiB
50.00 GiB
50.00 GiB
50.00 GiB

“REPool_01
V3700_R5Pool_04
V3700_R5Pool_04
V3700_R5Pool_04
V3700_R5Pool_04
V3700_R5Pool_04
V3700_R5Pool_04

tiopPool_1024

lapp

Figure 3-17 Dragging a column heading to the required location

3. Figure 3-18 shows the result of dragging the column heading Host Mappings to the

new location.

# Volumes

|- 4 Create Volumes | i= Actions | O. Filter
Name ate Vapping apd Foo

controller0_000000000000...  Online Ho 1.00 GiB  MigrationPool_1024

FlashCopyVol? v Online Ho 5.00 GiB V3700_R5Pool_01
L! FlashCopyVol6 ¥ Online o 500 GIB V3700_R5Pool_04
—— FlashCopyVol0 v Online Ho 50,00 GiB V3T00_R5Pool_M
w FlashCopyVol v Online Ho 50,00 GiB V3T00_R5Pool_M
_:i'ﬂ FlashCopyVol2 v Online Ho 50.00 GiB V3700_R5Pool_01

FlashCopyVol3 v Online Ho 50.00 GiB V3700_R5Pool_01
LL[ FlashCopyVold v Online Hg} 50.00 GiB V3700_R5Pool_01

Figure 3-18 Reordering column headings
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Adding or removing columns
To add or remove a column, complete the following steps:

1. Right-click the heading bar and select or clear the check box for the required column
headings. Figure 3-19 shows the addition of the Real Capacity column.

= = Volumes superuser (Sec
o Fitter
T I

controllerd 00000000 D - 1.00 GiB 1.00 GiB |MigrationPool_1024
FlashCopyVol? 5.00 GiB 5.00 GiB |V3700_R5Pool_01
L'.! FlashCopyVol6 5.00 GiB 5.00 GiB |V3700_R5Pool_01
FlashCopyVol0 Y) State 50.00 GiB 50.00 GiB |V3700_R5Pool_(1
- FlashCopyVol1 Capacity Utilization 50.00 GiB 50.00 GiB |V3700_R5Pool_01
‘Eﬂ FlashCopyVol2 ¥| Host Mappings 3 50.00 GiB 50.00 GiB |V3700_R5Pool_04
FlashCopyVol3 v| Capacity 50.00 GiB 50.00 GiB |V3700_R5Pool_01
1.[ FlashCopyVWol4 | Capacity 50.00 GiB 50.00 GiB |V3700_R5Pool_01
‘ ’ FlashCopyVol5 . l;sed et 50.00 GIB 50.00 GIiB |V3700_R5Pool_01
0 RedbookVol0 7 Pool 988.00 GiB 988.00 G/ V3700_RSPool 01

Figure 3-19 Adding column heading Real Capacity

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

In the newest versions of Firefox, this option is not available. If this is the case for you,
complete the following steps:

In the address bar, type about:config and press Enter.

Click I'll be careful, | promise.

In the search bar, search for "dom. event.contextmenu.enabled" (with no quotes).
Right-click the result (dom.event.contextmenu.enabled) and click Toggle.

To revert to the previous setting, repeat these steps.

©ao o

The web browser requirements and recommended configuration settings to access the
IBM Storwize V3700 management GUI can be found in the IBM Storwize V3700
Knowledge Center on the following website:

http://www.ibm.com/support/knowledgecenter/STLM5A/welcome
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2. ltis also possible to add or remove columns by clicking the icon at the far right of the
heading bar, as shown in Figure 3-20.

0 Wapping D R apa Poo UID

No 1.00 GiB 1.00 GiB

No 5.00 GiB 5.00 GiB D =

No 5.00 GiB 5.00 GiB

No 50.00 GiB 50.00 GiB 7| State

D SULED SULJED Capacity Utilization

No 50.00 GiB 50.00 GiB
+| Host Mappings =

No 50.00 GiB 50.00 GiB

. . +| Capacity

No 50.00 GiB 50.00 GiB

No 50.00 GiB 50.00 GiB ~ PReiCapacty

No 988.00 GiB 988.00 GiB Used Capacity

No 1.41 TiB 1.41 TiB v| Pool —
+| UID

Figure 3-20 Adding columns icon

Multiple selections
It is also possible to select multiple items in a list by using a combination of the Shift or
Ctrl keys.

Using the Shift key
To select multiple items in a sequential order, complete the following steps:

1. Click the first item that is listed.
2. Press and hold the Shift key.
3. Click the last item in the list.

All of the items between the first and last items are selected, as shown in Figure 3-21.

mes = Volumes superuser

[+ Create Volumes | i= Actions | . Filter

controlierd_000000000000...  Online No 1.00 GiB 1.00 GiB  MigrationPool_1024
FlashCopyValT v Online No 5.00 GiB 500 GiB V3700_R5Pool_04
L! FlashCopyVol6 v Online Ho 5.00 GiB 500 GiB V3700_R5Pool_04
Py FlashCopyVold v Online Ho 50.00 GiB 50.00 GIB  V3700_R5Pool_04
- FlashCopyVol v Online No 50.00 GiB 50.00 GiB  V3700_R5Pool_04
Hia FlashCopyVol2 v Online No 50.00 GiB 50.00 GiB_ V3700_R5Pool_01

Figure 3-21 Selection of four sequential items

Using the Ctrl key
To select multiple items that are not in sequential order, complete the following steps:

1. Click the first item.
2. Press and hold the Ctrl key.
3. Click the other items that are required.
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Figure 3-22 shows the selection of two non-sequential items.

Volumes superuser rity Administrator)

| 4+ Create Volumes | = Actions | C. Filter

controller0_000000000000...  Online No 1.00 GiB 1.00 GiB MigrationPool_1024
FlashCopyVol7 v Online No 5.00 GiB 5.00 GIiB V3T00_R5Pool_01
L-.! FlashCopyVols v Online No 5.00 GiB 500 GiB  V3T00_RS5Pool M
— FlashCopy\Voll v Online Ho 50.00 GiB 50.00 GiB V3T00_R5Pool_01
'@ FlashCopyVWol1 v Online No 50.00 GiB 50.00 GiB V3700_R5Pool_01
;ffi FlashCopy\Vol2 v Online No 50.00 GiB 50.00 GiB V3T00_R5Pool_0M

Figure 3-22 Selecting two non-sequential items

Filtering objects
To focus on a subset of the listed items that are shown in a pane with columns, use the filter
field:

1. This tool shows items that match the entered value. Figure 3-23 shows the text Redbook
was entered into the filter field.

2. Now, only volumes with the text Redbook in any column are listed, and the filter word is also
highlighted.

Volumes

|' + Create Volumes | i= Actions {[2¢ Redbook 9\
RedbookVold v~ Online No 983.00 GiB 988.00 GiB  V3700_R5Pool_01
RedbookWol v~ Online No 1.41 TiB 141 TiB V3700_R5Pool_02

&
el

Figure 3-23 Filtering objects to display a subset of the volumes
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Advanced Filter
To use the Advanced Filter feature, complete the following steps:

Click in the Filter field.
2. Click the Advanced Filter icon, as shown in Figure 3-24.

Internal Storage

Drive Class Filter L8

Configure Storage

( o
« All Internal All
\ J Internal ;
L! = Capacity  pypigk g
_ 278.90 GiB, Enterprise tion spare

‘@ & 278.90 GiB, Enterprise | = Actions | [2.] 'i_'ﬁ.,J EHi
[) 2 D Apa o 5

0 275.90 GIB Member v Online
465.26 GiB, Nearline
" NEE"'"E 1 278.90 GIB Member v Online

Figure 3-24 Advanced Filter

Figure 3-25 shows the Advanced filter column menu.

3. Select a column name, which enables you to filter by column.
4. Select the appropriate operand, which changes depending on the column being filtered.
5. Finally, enter a filter value. Click Apply to display the filtered data.

Configure Storage
All Internal
E.}._
Capacity  ppisk Capacity 7.90 TiB
Allocation . .
Spare Capacity 1.27 TiB
Total Capacity 16.99 TiB
X Advanced Filter | = Showing 4Zriv
Drive ID | contains ~ || Vaiue o)
Drive 1D =
3 Use
3 Status ﬁ
4 Syl FiTTWare Level filine 1759 mdiskd
5 o7g MDIsk Hame £ hline J2E6 mdisk4 1
8 274 MDisk ID nline J2E9 mdisk3 1
7 774 Member 1D nline J2E9 mdisk3 1
3 | EERETEL nline 1269 mdiskd 1
9 278 S0t 1D " nline 1269 mdisk3 1
10 B nline 1266 mdisk2 1
i 774 Part ldentity - hline 1266 mdisk3 1
12 278.90 GIB_Member v Online 126 mdisk2 1

Figure 3-25 Advanced Filter: Choosing values
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Figure 3-26 shows the addition of more filters.

6. Click the plus (+) icon to the right of the filter to add further filters.
7. Choose the appropriate logical operand (AND or OR).
8. Click Apply to display the filtered data.

Filters can also be removed by clicking the minus (-) icon.

% Advanced Filter =T

| Use | |=_|| Candidate [ —{T}

(o)

| Use [[= = || Spare | IE

Figure 3-26 Advanced Filter: Additional filters

Figure 3-27 shows the result of the filter used in Figure 3-26. This displays all internal
drives that are Candidates or Spares.

9. To reset a filter after the results have been displayed, click the magnifying glass with a red
cross through it in the filter field.

& Internal Storage

Drive Class Filter LN
. Configure Storage

(" e
«AII Internal

. 4

Capacity
Allocation

278.90 GiB, Enterprise

L.! & 278.90 GiB, Enterprise = Adlions | (f Advancdd Fiter =] [ "
. [] = =
i - 19 278.90 GiB} Candidate v Online J2E6
L&
i@ NE““'“E e 21 278.90 GiB]} Candidate v Online J2ES
) 25 837.86 GiB} Candidate v Online J2E9
i-i & 837.86 G|B Enterpns,e 32 837.86 Gi Candidate v Online J2ES
I ’ 33 837.86 GiB \gGpare v Online J2ES

Figure 3-27 Advanced Filter: Results and reset of filter

Saving tabular data to a file
It is possible to save tabular data to a file:

1. Click the diskette icon.
2. Specify the name and location to save the file.

A comma-delimited file (.csv) is created for input to a spreadsheet program, such as
Microsoft Excel.
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Figure 3-28 shows saving internal storage data.

superuser (Security Administrator)

| Opening export.csv @
Configure Storage You have chosen to open:

i| export.csv
which is: Microsoft Office Excel Comma Separated Values File (267 by
from: https://9.174.154 .48

What should Firefox do with this file?

o - Microsoft Excel (default) -
Drive 1D apacity Use : () Save File
Export to CSY
19 278.90 GiB Candidate —v—gp . . o
[ Do this automatically for files like this from now on.
2 278.90 GiB Candidate
25 837.86 GIB Candidate
32 837.86 GiB Candidate
3 837.86 GIB Spare
4 837.86 GIB Candidate

Figure 3-28 Saving internal storage data

3.3 Status Indicators menus

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

3.3.1 Allocated / Virtual Capacity status bar menu

The Allocated / Virtual Capacity status bar shows the capacity status:

1. Hover over the image of two arrows on the right side of this status bar to see a description
of the capacity allocation that is in use.

Figure 3-29 shows the comparison of the used capacity to the real capacity.

{ Allseated: Compares the used capacity to the real capacity. “

Figure 3-29 The Allocated / Virtual Capacity bar that compares used capacity to real capacity

2. To change the capacity comparison, click the Allocated / Virtual status bar. This toggles
between Allocated and Virtual.

Figure 3-30 shows the new comparison of virtual capacity to real capacity.

{ viruar: compares me vintual capacityto he real capacity | ()

Figure 3-30 Changing the Allocated / Virtual comparison, virtual capacity to real capacity
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3.3.2 Running Tasks bar menu

To show the Running Tasks menu, complete the following steps:

1. Click the circular image to the left of the running tasks status bar. This menu lists running
and recently completed tasks and groups similar tasks.

Figure 3-31 shows the Running Tasks menu.

Running Tasks
E

Ty — e teske 1,

Figure 3-31 Running Tasks menu

2. For an indication of the task progress, browse to the Running Tasks bar menu and click
the required task. This opens the task and show its progress, as shown in Figure 3-32.

1 Violume Synchronization x
[ Fiter... |
Name Progress w | Time Remaining 0!
Vol 0, copy 1 T 0:02
4 n .3

Figure 3-32 Volume Synchronization task pane
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3.3.3 Health Status bar menu

The health status bar provides an indication of the overall health of the system. The color of
the status bar indicates the state of IBM Storwize V3700:

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

If a status alert occurs, the Health Status bar can turn from green to yellow or to red. To show
the health status menu, complete the following steps:

1. Click in the attention icon on the left side of the health status bar, as shown in Figure 3-33.

T 18587 1B  Spare w  Jnine T []
a 185.81 GiB Member v Online mdisk1 1 9
9 37211 GiB Candidate v Online 1 2
10 185681 GIB Member v Online mdisk1 1 8
| 37211 GiB Failed € Offline

12 13623 GIB Candidate Online Nt

13 136.23 GiB Spare v Online <1 min. Internal Storage

1| T

W OO mmmree@ ) (e——i—

Figure 3-33 Health Status menu

In this example, the Health Status bar menu shows the system as Unhealthy, and provides
a description of Internal Storage as the type of event that occurred.

2. To investigate the event, open the health status bar menu and click the description of the
event to show the Events pane (Monitoring — Events), as shown in Figure 3-34.

This pane lists all events, and provides Directed Maintenance Procedures (DMPs) to help
resolve errors. For more information, see “Events pane” on page 100.

Events superuser (

Recommended Action: W
Q Error 1680 : Array mdisk is not protected by sufficient spares

&
SF [ @ Refresh | i= Actions | Show Al | OLFiiter | [F]
g rmor Code a ime stamp a Description Objec 2
LK’ 11/4/14 5:31:49 PM Message SAS discovery occurred, configuration changes complete io_grp *
:L’,E 11/4/14 5:31:49 PM Message SAS discovery occurred, configuration changes pending io_grp
= 11/4/14 5:31:44 PM Message Array mdisk rebuild start mdisk
l ’ 1692 11/4/14 5:31:44 PM Q Alert Array mdisk is not fully balanced mdizk
& 1690 11/4114 5:31:44 PM Q Alert Array mdisk is not protected by, ,
= 1690 11/4/14 5:30:24 PM Alert Array mdisk is not protected b
‘@ 1667 1114114 5:15:08 PM Alert SAS host ports not operational I tmin.  Internal Storage l: I
N T
-

(ST YT E SN R c S T4 S R 3 we————

Figure 3-34 Events pane from the Health Status menu
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3.4 Function icon menus

@ Internal Storage ) ,-
{ System Migration J ( Vc»lume;_b-y Pool ),
=
'@ Hosts 1
ke
&' .................
% Access

The IBM Storwize V3700 management GUI provides function icons that are an efficient and
quick mechanism for navigation. As described in section 3.1.3, “System pane layout” on
page 74, each graphic on the left side of the pane is a function icon that presents a group of
interface functions. Hovering over one of the seven function icons shows a menu that lists the
functions. Figure 3-35 shows all of the function icon menus.

Pools

Volumes by Pool Overview

i )
= - ( Consistency Groups )
Notifications

2 ( FlashCopy Mappings ),
[ Network )

. ( Remote Copy _.
( Security )

stem ) -
o / 6.81 TiB
( Support ), Physical

GUI Preferences

@ ReminaTale ) ) — )

Figure 3-35 All Function Icon menus
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3.4.1 Monitoring menu

As shown in Figure 3-36, the Monitoring menu provides access to the System, Events, and
Performance panes.

System superuser (Security Administrator)

Actions Overview
= —

Monitoring
——

2.68 TiB
Allocated
6.81 TiB
Physical
Q 2 'I'asks!.’!t }

Figure 3-36 Monitoring menu
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System pane
To access the System pane, complete the following steps:

1. Select System in the Monitoring menu to open the pane. This pane shows a 3D graphical
representation of the front of the system, as shown in Figure 3-37.

1 = System superuser (Security Administrator)

Actions Overview
e — e ————————

1D: 18
State: v* Online
Capacity: 278.90 GiB

r
L

Use: Unused
Encryption: Inactive

H\@
-

- Y-

ﬂﬂﬂuﬂﬂﬂﬂ (S5 (N (N N N NN SR R R G S Amm

Figure 3-37 System pane: Front view

2. The following actions are possible:

— Hover over any of the components to show a component overview.

— Right-click a component to show an Action menu appropriate to that component.

— Click the arrow at the lower-right of the graphic, as shown in Figure 3-37, to rotate it to
show the rear of the system.

This arrow can be blue, yellow, or red. Blue indicates no issues, yellow indicates a
warning, and red indicates an issue of some kind with a component.
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3. Click the arrow at the lower-right of the graphic again, as shown in Figure 3-38, to rotate it
to show the front of the system.

System superuse
Actions Overview
cte

ID: 1 (Left)

State: v Online
L! Configuration Node: Yes

VWWNN: 5005076303000D6C
- —— Service P 0174154 47

Celsa ¢

268 TiB

Allocated

6.81TiB

Physica

Q@ RuminoTae(2) ) —"

Figure 3-38 System pane: Rear view

The curved band below the graphic of the system, shows capacity usage, including
physical installed capacity, the amount of capacity allocated and over-provisioned
capacity.

Actions menu

The Actions link at the upper-left of the System pane opens an Actions menu, as shown in
Figure 3-39.

System

Add Enclosure

Rename System

Turn OFf All Identify LEDs
Update »
Power Off

Properties

o

Figure 3-39 System pane Actions menu
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The Actions menu enables the user to do the following:

Add a new enclosure.

Rename the System.

Turn off any illuminated Identity LEDs.

Update the System and Drive software.

Power Off the system.

Display System properties, which includes the software version and environment.

vVvyyvyvyYyy

Overview

The Overview link at the upper-right of the System pane toggles an Overview pane, as shown
in Figure 3-40.

System superuser (S ty Administrator

Actions

CeDEs s ¢

External MDisks
Volumes

Arrays

e T L ) — e —

96

Figure 3-40 Overview pane showing all labels

Clicking any of the Overview icons takes the user to the associated pane. As an example,
clicking Arrays takes the user to the Pools — Internal Storage pane.

System 3D view

On the System pane, hovering over any of the components in the 3D view shows a
component overview and right-clicking a component shows an Action menu appropriate to
that component.

The following component properties can be displayed:

» System

The System properties pane shows various information, such as software version, number
of enclosures and environmental details.
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Figure 3-41 shows the System properties.

Properties for System ITS0_V3700

l‘“ Name:

Version:

1D

Internal capacity:

Temperature;

Temperature Peak:

Power usage:

Power usage Peak:

Expansion enclosures:

ITSO_V3700

7.4.0.0 (build 103.15.1411020000)
000000003ACOTDEC

1
17.01 TiB

24°C (T5°F)
24°C (T5°F) - Nov 4, 2014, 6:01:28 PM

570 Watts
570 Watts - Nov 4, 2014, 5:57:53 PM

J——

Figure 3-41 Properties for System

Enclosure

The Enclosure properties pane shows various information, such as the enclosure state,
the machine type and serial number, and field-replaceable unit (FRU) part number.
Figure 3-42 shows the Enclosure (Control or Expansion) properties.

Properties for Control Enclosure 1

— )

State:

MTH:
SIN:

FRU PH:
FRU ldentity:

Product name:

Machine Signature:

1

v Online

IBM Storwize V3700 Control Enclosure
2072-24C
0GOTDEC

00Y2422
11500Y2441YM11BGGOTDEC
91CE-BESF-9BA4-19CE

J——

Figure 3-42 Properties for Control Enclosure

Chapter 3. Graphical user interface overview

97



» Drive

The Drive properties pane shows various information, such as state, capacity, use
(unused, candidate, spare, and member), the drive specification, and its FRU part number.
Figure 3-43 shows the Properties for drive 13.

Properties for drive 13 X
3 ID: 13
L State: v Online
Capacity: 278.90 GiB
Use: Member
Type: Enterprise
Speed: 10000 rpm
Interface Speed: 6Gbhis
Firmware Level: J2ED
FRU PN: 00Y2429
FRU Identity: 11549Y7446YX X XKLG2BETF
UID: 5000cca016041158
Close

Figure 3-43 Properties for drive
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» Canister

The Canister properties pane shows various information, such as Configuration node
state, WWNN, memory and central processing unit (CPU) specifications, and FRU part

number. Figure 3-44 shows the canister properties.

Properties for Canister 1

\\m Canister:

Controller:

VWWWHN:

Memory:

CPL:

FRU PHN:
FRU Identity:

Configuration Node:

Canister 1

5005076803000D6C

8 GiB
2 core Intel{R) Celeron(R) CPU G530T @ 2.00GHz

00Y2526
11500L4597YM11GB26.J001

Close

Figure 3-44 Properties for Canister

» Power Supply

Right-clicking the Power Supply shows the Power Supply properties (Figure 3-45) and

Battery properties (Figure 3-46 on page 100). The Power Supply properties pane shows
various information, such as state and FRU part number.

Properties for Power Supply Unit 1

i 4 ID:
k i‘ State:
Safe to remove:

Type:

FRU PH:
FRU Ildentity:

Close

1

v Online

Yes

AC

45WWa841
11545W8841YM10NH249VPB

Figure 3-45 Properties for Power Supply Unit
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The Battery properties pane shows various information, such as state, charge state, and
FRU part number, as shown in Figure 3-46.

Properties for Battery 1 X
= !'5‘-'--1 ID: 1
L\_____- State: v Online
Charge: 100% (Charged)
FRU PN: 00Y4643

FRU ldentity:  11544X3320YM13BG32N0AGB

Jvem—

Figure 3-46 Properties for Battery

Events pane
Select Events in the Monitoring menu to open the Events pane. The machine is optimal when
all errors are addressed and no items are found in this pane, as shown in Figure 3-47.

Events superuser (Security Administrator)

|© Refresh | i= Actions | Recommended Actions U OCFilter | [B] o
Iror Lodae

il Mo items found.

Figure 3-47 Events pane with all errors addressed

Filtering events view

To view Recommended Actions, Unfixed Messages and Alerts, or to Show All, select the
appropriate option from the Recommended Actions menu, as shown in Figure 3-48.

0 Events
[ -— . ] L= . T
| @ Refresh | := Actions :Recummended Aqﬁqns ¢« CL Filter | [5]
ol Recommended AcHns Descriptio

Unfixed Messages and Alerts
Show All B8 Mo items found.

N

=

i

Figure 3-48 Recommended Actions menu
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Event properties

To show actions and properties that are related to an event, or to repair an event that is not
the Next Recommended Action, right-click the event to show other options.

Figure 3-49 shows the selection of the Properties option.

Events superuser (

|.eF‘.etresh i= Actions | Show All | O Filter | 3]
Frro ode L 14 1

11/4/14 T:04:! BY mdisk has started exchanging an array member
1114114 7:04: ay mdizk rebuild finizh
L"! 11414 6:23: hCopy copied

Mark as Fixed

_ discovery occurred, configuration changes complete
Filter by Date

L 1114114 5:38:2

= 1114114 5:38: % discovery occurred, configuration changes pending
;}_}1 Show entries within... | . .
1114114 B:36: discovery occurred, no configuration changes were detected
i 11/4/14 5:36: ntenance mode ended
‘ ’ 11/4i14 5:36: Clear Log ntenance mode ended
"

ntenance mode ended

1174114 5:36: Properties ntenance mode ended
i-, 11/4/14 5:36:5) h

3 1690 1174114 5:36:44 PM Alert Array mdisk is not protected by sufficient spares
Figure 3-49 Selecting event Properties

*
3

Figure 3-50 shows the properties and sense data for an event.

Properties and Sense Data for Event 988304 x

First Time Stamp 1114114 7:04:54 PM
Last Time Stamp 11/4/14 7:04:54 PM
Fixed Time Stamp

Event Count 1

Sequence Number 308
Object Type mdisk
Object ID 2
Object Name mdisk2
Copy ID

Reporting Node ID 5

Reporting Node Hame node1
Root Sequence Number

Event ID 588304

Event ID Text Array mdisk has started exchanging an array member
Error Code

Error Code Text

Status Mes=sage

Fixed No

Auto Fixed No

Notification Type Informational

Sense bytes 0 to 15 01 00 00 02 24 00 13 00 2F 25 00 00 85 43 55 54
Sense bytes 16 to 31 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00
Sense bytes 32 to 47 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
Sense bytes 48 to 63 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
Sense bytes 64 to 79 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00
Sense bytes 80 to 95 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00

Sense bytes 96 to 111 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00
Sense bytes 112 to 127 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

— = Giss

Figure 3-50 Properties And Sense Data for Event
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Show entries within

To show events that occurred within a certain time of a particular event, complete the

following steps:
1. Select the required event entry.

2. Select Show entries within from the Actions menu and set the period value.

Figure 3-51 shows the selection of the Show entries within option with a period value of
10 minutes. This shows all events within 10 minutes of the selected event.

Mark as Fixed

Array mdisk has started exchanging an arrg

L_! Filter by Date essage Array mdisk rebuild finish
- Show entries within... minutes r 1
'@' L — vl 5 i, configuration char|
(4 i, configuration char|
;ui Clear Log dE'js o .,.: 10 i, no configuration c
JL prEEE essage Mai 15 ed
= Message Mai 30 ed
‘ ’ 1114114 5:36:50 PM Message Mai 35 ed
j{- 11/4/14 5:36:59 PM Message Maintenance mode ended

Figure 3-51 Showing Events within a set time
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Performance pane

Select Performance in the Monitoring menu to open the Performance pane. This pane shows
graphs that represent the last 5 minutes of performance statistics. The performance graphs
include statistics about CPU Utilization, Volumes, Interfaces, and MDisks.

Figure 3-52 shows the Performance pane.

Monitoring = Performance superuser (Security Administrator)
System Statistics MBps Graphs repn
CPU Utilization Volumes
L! 20
0 w
a
= fis]
S 2
3{'{" System % Read . Write D Read latency Write latency
1%
,_‘:[ UI‘.’IEpS 0I‘.1EEpS O ms Dms
" Interfaces MDisks
. v 00
.‘f B 200 e " S N 2
¥ ] o [48]
" o Sl b3
FC iscal . SAS . IP Remote Read . Write D Read latency Write latency
Copy 0I‘.’1B|Js 0I‘.1E|Js 0 ms O ms
0 mBps 0 mBps 190 mBps O mBps
@ et izic () L

Figure 3-52 Performance pane

Custom-tailoring performance graphs

The Performance pane can be customized to show the workload of a single node, which is
useful to help determine whether the system is working in a balanced manner. Figure 3-53
shows the custom-tailoring of the performance graphs by selecting node 1 from the System
Statistics menu.

The measurement type can also be changed between throughput in megabytes per second
(MBps) or input/output (1/0O) operations per second (IOPS) by selecting the relevant value.

ng = Performance

System Statistics

1 System Statistics

nodei

L! node2
s 0

Figure 3-53 Graphs representing Performance System Statistics of a single node
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Performance peak value
Peak values over the last 5-minute period can be seen by hovering over the current value, as
shown in Figure 3-54 for the serial-attached Small Computer System Interface (SAS).

l ’ Interfaces MDisks
40
&,
: 30
o a . a3
\& o 20 i
F3 >
10
]
FC iscsl . SAS IP Remote Copy Rea
5-minute Peak: 31 MBps (SAS) 0w
0 mBps 0 mBps MBps 4 10/7/14, 10:22 AM
160 seconds ago
-

Figure 3-54 Peak SAS Interface usage value over the last 5 minutes

3.4.2 Pools menu

The Pools menu provides access to the Volumes by Pools, Internal Storage, MDisks by Pools,
and System Migration functions, as shown in Figure 3-55.

superuser

System

Actions Overview

L

- -

S S
w Internal Storage

{ MDisks by Pools )

( System Migration )

all
ke

: -
@ 6.81 TiB

Physical

4 Q w Tasks ‘22 }

268 TiB e s

Allocated

Figure 3-55 Pools menu
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Volumes by Pool pane

Select Volumes by Pool in the Pools menu to open the pane. The Pool Filter can be used to
view volumes associated to a particular Pool. This view makes it easy to manage volumes
and determine the amount of real capacity that is available for further use.

Figure 3-56 shows the Volumes by Pool pane.

Volumes by Pool superuser (Security Administrator) 7

-
| ———)
— Volume
. Allocated to Violumes 1.27 TiB
i Allocation
@ Volr o V3700_R5Pool_01 S resm
[———] Online
L_! ( 7 2 MDisks, 9 \Volume copies
V3700_R5Pool_0... Easy Tier Inactive
-@ 9 Volume copies
1.27 TiB Allocated / 3.54 TiB
i \ J
;ﬁj | 4 Create Volumes | i= Actions | T Filter
V3700_R5Pool_0...
1[ 1 Volume copy
£ __E — 1.51 TiB Allocated / 3.26 TiB | = FlashCopyVold v Online 50.00 GiB No 6005076000EBO1F +
‘ ’ FlashCopyVol1 v Online 50.00 GiB No 6O0050TE000EBO1F
. @ V3700_R5Pool_0... FlashCopyVol2 ~ Online 50.00 GiB No 6005076000EBOAF
g 0 Volume copies
i’ — : FlashCopyVol3 v Online 50.00 GiB No 6005076000EBO1F|
:&, FlashCopyVold v Online 50.00 GiB No GO05076000EBO1F|
@ V3700_R5Pool 0... FlashCopyVols ¥ Online 50.00 GiB No_6005076000EBO1F

Figure 3-56 Volumes by Pools pane

Volume Allocation

The upper-right corner of the Volumes by Pool pane shows the Volume Allocation, which, in
the following example, shows a physical capacity of 738.00 gibibytes (GiB) and a used
capacity (52.00 GiB in the green portion). The red bar shows the threshold at which a warning
is generated when the used capacity in the pool first exceeds the threshold that is set for its
physical capacity. By default, this threshold is set to 80%, but can be altered in the Pool
properties.

Figure 3-57 shows the volume allocation information that is displayed in the Volumes by
Pool pane.

| I 1
Volume Allocation Allocated to Volumes 52.00 GiB
Capacity 738.00 GiB

Figure 3-57 Volume Allocation
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Renaming pools

To rename a pool, complete the following steps:

1. Select the pool from the pool filter.

2. Click the name of the pool.

Figure 3-58 shows that pool V3700_R5PooT1_01 was selected to be renamed.

Volumes by Pool

Pool Filter

1 Violume copy
1.00 GiB Allocated /1

MigrationPool_..

»

.00 GiB

&
&

r_
L

V3700_R5Pool 0...

&)

(e )

Online
2 MDisks, 10 Volume copies
Eazy Tier Inactive

@ 10 Volume copies
1.27 TiB Allocated / 3.54 TiB
:ﬁ | 4 Create Volumes | i= Actions | O. Filter
V3700 R5Pool 0... =
1 Volume copy Name State Capacity
" E -
él: ==, FITERTERIEEIT F FlashCopyVoll v Online 50.00 GiB
J_’ e FlashCopyWol1 v Online 50.00 GiB

Figure 3-58 Renaming a pool

Changing pool icons

To change the icon that is associated with a pool, complete the following steps:

Select the pool in the Pool Filter.

1.
2. Click the large pool icon.
3

Use the Choose Icon buttons to select the required image.

This helps to manage and differentiate between the classes of drive, or the tier of the
Storage Pool. Figure 3-59 shows the pool change icon pane.

Volumes by Pool

MigrationPool_...
1 Volume copy
1.00 GiB Allocated / 1.00 GiB

=

=

V3700_R5Pool_0...
10 Volume copies
1.27 TiB Allocated / 3.54 Tig

V3700_R5Pool 0...
1 Wolume copy
1.51 TiB Allocated / 3.26 TiB

V3700_R5Pool 0...

0 Volume copies

CeDee dn

V3700_R5Pool 0...
0 Volume copies

V3TK_ChildP_1
0 Volume copies
[ bytes Allocated / 100.00

Pool Filter L

| »

Onling

V3700_R5Pool_01

2 MDisks, 10 Volume copies
lnnti

Eamu Tiar

| Change lcon for V3700_R5Pool_01

+ Create Volumes | Ei

FlashCopyVold
FlashCopyVol1
FlashCopyVol2
FlashCopyVol3
FlashCopyVol4
FlashCopyVol5
FlashCopyVol6
FlashCopyVol7
RedbookVold

=

Figure 3-59 Change Icon for a pool
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Volume functions

The Volumes by Pool pane also provides access to the volume functions using the Actions
menu, the Create Volumes option, and by right-clicking a listed volume. For more information
about navigating the Volume pane, see 3.4.3, “Volumes menu” on page 114.

Figure 3-60 shows the volume functions that are available from the Volumes by Pool pane.

ools = Volumes by Pool superuser (

Pool Filter
MigrationPool ... volume Allocated to Vol 127TiB
By = - V3700_R5Pool_01 aocation orated o olumes <
@ e s = = Capacity 3.54TiB
i — .
V3700_R5Pool _D...
L_! 10 Volume copies
1.27 TiB Allocated / 3.54 TiB
Vg ¥ hS P - S —
'@ 4 Create Volumes || i= Actions |LC. Filter Showing 10 volumes | Se ng 1 volume (30.00 GiB
V3700 R5Pool 0... " ] T
:ﬂ‘l Volume - L Create Volumes ac ost Mappings | UID LS
3 ted / 3.26 TiB FlashCopyVol Map to Host 50.00 GiB Ho 600507T6000EBO1FSE
4': V3700 R5Poot 0 FlashCopyVol|  ynman All Hosts 50.00 GiB No 6005076000EBO1FSE
{alvl koo =
@ U = FlashCopyVol2 50.00 GiB No 6005076000EBO1FSE
‘, 0 Volume copies 4 View Mapped Hosts
FlashCopyVol3 50.00 GiB No 6005076000EBO1FSE
— Duplicate Volume X
v FlashCopyVol4 50.00 GiB No 6005076000EBO1FSE
- @ V3700_R5Pool _0... FlashCopyVolg| Rename 50.00 GiB No 6005076000EBO1FSE
i 0 Volume copies .
@ — FlashCopyVol§ Shrink 5.00 GiB Ho 6005076000EBO1F5E
. FlashCopyVold|  Expand 5.00 GiB No 6005076000EBO1FSE
V37TK_ChildP_1 ey e :
0V RedbookVol Migrate to Anather Pool 988.00 GiB No 6005076000EBO1FSE
0 b .00 G i
— SASVol T 1.00 GiB Yes 6005076000EBO1FS5E
Volume Copy Actions 3
< ] G
i Properties
|

[ SRR CYRETE TV R N0 O WD QU ——=_——

Figure 3-60 Volume functions are available from the Volumes by Pool pane
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Internal Storage pane

Select Internal Storage in the Pools menu to open the Internal Storage pane, as shown in
Figure 3-61. The internal storage consists of the drives that are contained in the IBM Storwize
V3700 control enclosure, and any SAS-attached IBM Storwize V3700 expansion enclosures.

Using the Internal Storage pane, it is possible to configure the internal storage into RAID
protected storage (MDisks). The Drive Class Filter can be used to display the drive list by
drive class.

superuser (Security Administrator)

- =
w All Internal
45
L_! b ’ .
_ = . . Capacity  ppigk Capacity 7.90 TiB
& 278.90 GiB, Enterprise FLTEIRTT o e 744 16 GiB
_ Total Capacity 16.99 TiB
'i r -
‘u 278.90 GiB, Enterprise
l ’ - Take Offline v Online J2E9 mdisk4 -
_ N u_llshgg 465.26 GiB, Nearline r v Online J2E9 mdisk4 U
ﬁ“" . Identify r v Online J2EG mdizkd
i r v Online JZE9 mdisk3
% 837.86 GiB, Enterprise Upgrade
r v Online J2E9 mdiskd
Show Dependent Volumes
r v Online JZEG mdisk4
(HITYHATEE r v Online J2E9 mdisk3 -
Customize Columns 3 | — b
! »
@ RS  — e —

Figure 3-61 Drive Actions menu of the Internal Storage pane

Drive actions

Drive-level functions, such as identifying a drive and marking a drive as offline, unused,
candidate, or spare, can be accessed here:

1. Right-click a listed drive to show the Actions menu.
2. Alternatively, the drives can be selected and then the Action menu used.

For more information, see “Multiple selections” on page 85. Figure 3-61 shows the Drive
Actions menu.

Drive properties

Drive properties and dependent volumes can be displayed from the Internal Storage pane.
Select Properties from the Drive Actions menu. The drive Properties pane shows the drive
attributes and the drive slot SAS port status. Figure 3-62 on page 109 shows the drive
properties with the Show Details option selected.

Drive firmware upgrade

In past versions of the IBM Storwize software, the drive firmware could only be upgraded
using the CLI. It is now possible to upgrade the firmware using the GUI. The drives can either
be upgraded all at once or individually. See Chapter 11, “RAS, monitoring, and
troubleshooting” on page 577.
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Drive 1D

Quorum ID

0
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Technical
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Figure 3-62 Drive Properties

Configure Internal Storage wizard
To show the Configure Internal Storage wizard, perform the following steps:

1. Click Configure Storage, as shown in Figure 3-63.

B

-5
7
i
a
id

Internal Storage

|

-~ -

.,

Drive Class Filter L_§

«MI Internal

) U

& 278.90 GiB, Enterprise
& 278.90 GiB, Enterprise

-‘j‘ Nearline
= A5

465.26 GiB, Nearline

| i= Actions | O, Fiter | [

Drive 1D apac Use tatus
] 278.90 GiB Member v Online
1 278.90 GiB Member v Online

Figufe 3-63 Internal Storage pane
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2. Using this wizard, is it possible to configure the RAID properties and pool allocation of the
internal storage. Figure 3-64 shows the Configure Internal Storage wizard.

For full details about using the Configure Internal Storage wizard, see Chapter 7, “Storage
Pools” on page 307.

Configure Internal Storage x

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

Storage Found:
(1 drives} 278.90 GiB, Enterprize, 10K rpm
(1 drives) 278.90 GiB, Enterprize, 15K rpm

(10 drives) 455.26 GiB, Nearline, 7200 rpm
(4 drives) 837.86 GiB, Enterprize, 10K rpm

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

© Need Help [RSESIENN R

Figure 3-64 Configure Internal Storage wizard

3. Figure 3-65 shows allocating the internal storage to a pool.

Configure Internal Storage X

Expand an existing pool

Create one or more new pools

A

D e =

Figure 3-65 Configure Internal Storage wizard: Pool allocation

110 Implementing the IBM Storwize V3700



MDisks by Pool pane

Select MDisks by Pool in the Pools menu to open the MDisks by Pool pane. Using this pane,
it is possible to perform various tasks, such as display MDisks in each pool, create new
storage pools, and delete storage pools.

Figure 3-66 shows the MDisks by Pool pane.

MDisks by Pools superuser |
|. + Create Pool | i Actions | °\ Filter “
ame alus -apac viode = I
| | @y Unassigned MDisks =
'@ @ MigrationPool_1024 v Online ¥ 1.00 GiB Allocated / 1.00 GiB
i{u mdisk1 v Online 1.00 GiB  Image i
LL[, &  V3700_R5Pool_01 v Online [~ 36% | | 1.27 TiB Allocated | 3.54 TiB =
" mdisk2 v Online 191 TiB Array
& mdisk3 v Online 1.63TiB Array
- &5/  V3T00_R5Pool 02 v Online [T 4% | 1.51 TiB Allocated | 3.26 TiB i
&  V3700_R5Pool_03 v Online [0% | 0bytes Allocated /0 bytes
< n 3
Cemblciahgarisjcsirpcom B) @ RuemingTale (@) ) (i —

Figure 3-66 MDisks by Pools pane

Pool actions

To create, delete, rename, or change a Pool Icon, view a Child Pool, or view a Pool’'s
properties, complete the following steps:

1. Right-click a pool.
2. Alternatively, the Actions menu can be used.

Figure 3-67 shows the pool actions.

& MDisks by Pools

[ 4+ Create Pool|[ = Actions ]l_O,__Emf_[__‘-
Create Pool ‘tatus apacity
L_! @ g | Detectmoisks
.@ Change lcon
W [l * Online —  100% |
Rename
‘ﬁ n Child Pools * Online
i;;E ﬁ \ I} { Pool contains volumes. \}, S
l’ 1 Properties R
& I v Online
.
&  V3700_R5Pool_02 v Online [ 46% |

&'.‘".-

Figure 3-67 Pool Actions
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Restriction: In software release 7.4, a pool cannot be deleted if it contains volumes.
The volumes must first be deleted using the Volumes by Pool pane. This is a safeguard
against accidental volume deletion.

RAID actions

Using the MDisks by Pool pane, it is possible to perform MDisk RAID tasks, such as Set
Spare Goal, Swap Drive, and Delete. To access these functions, right-click the MDisk or use
the Actions menu, as shown in Figure 3-68.

MDisks by Pools

[ % Create Pool|[ = Actions |LCa Filter.
Create Pool apa

l'_! ﬂ‘ {|  Detect MDisks
e W n | 00Y 1
G| ]
l ’ RAID Actions »||  set Spare Goal
P j Rename Swap Drive
i? W Show Dependent Volumes Delete
. \
‘yﬂ Properties 1r |
& v — ) [0% |

Figure 3-68 RAID Actions menu

System Migration pane

To migrate a system, complete the following steps:

1. Select System Migration in the Pools menu to open the System Migration pane, as
shown in Figure 3-69. This pane is used to migrate data from externally attached Fibre
Channel or SAS-based storage systems to the internal storage of the IBM Storwize
V3700. The pane displays image mode volume information.

2. To begin a migration, click Start New Migration.

System Migration

.
[ & start New Migration | JE Actions | O, Filter | B

arget Poo [a Frogress

L! Bl Noitems found.

u:[

Figure 3-69 System Migration pane
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Storage Migration wizard

The Storage Migration wizard is used for data migration from other FC or SAS attached

storage systems to the IBM Storwize V3700. Figure 3-70 shows the Storage Migration wizard.

Storage Migration Wizard x

Before You Begin

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

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

Restrictions

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

| am not migrating clustered hosts, including clusters of VMWare hosts and VIOS.

| am not migrating SAN boot images.

Prerequisites
This system is cabled to the SAS storage system | want to migrate.
VMWare ESX hosts are set to allow volume copies to be recognized, or | am not using
VMWare ESX hosts.
@ lised Help

ﬁ \Watch e-Learning: Migrate Storage

e e e e

Figure 3-70 Storage Migration wizard

For more information, see Chapter 6, “Storage migration” on page 249.
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3.4.3 Volumes menu

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

System superuse

Actions Overview

Volumes

{ Volumes by Pool J
{ Volumes by Host J

2.68 TiB

Allocated

\@b 6.81 TiB

Physical

Q w Tashks !Ot }

Figure 3-71 The Volumes menu

Volumes pane

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

Volumes superuser uri ninistrator)

[+ Create Volumes || i= Actions |l Filter.
Create \olumes
L! FlashCopyVol Map to Host 0.00 GiB V3700_RSPool_01 No 6005076000EBO1F5B00000000000 “
, FlashCopy\Vol Unmap All Hosts 50.00 GIB  \/3700_R5Pool_01 No 6005076000EBO1F5!
& FlashCopyVol ) 50.00 GIB  \/3700_R5Pool_01 lo 6005076000EBO1F5B00000000000
N = View Mapped Hosts = =
_:fu FlashCopyVol 50.00 GIB  \/3700_R5Pool_01 lo 6005076000EBO1F5B00000000000
Duplicate Volume
FlashCopyVol £ 50.00 GIB  \/3700_R5Pool_01 lo 6005076000EBO1F5B00000000000
,;[, FlashCopyVol Rename 50.00 GIB  \/3700_R5Pool_01 No 6005076000EBO1F5B00000000000]
l ’ FlagshCopyVol Shrink 5.00 GiB V3700_R5Pool_01 No  6005076000EB01FSB0O0000000000
FlashCopyVol Expand 5.00 GiB V3700_R5Pool_01 lo 6005076000EBO1F5B00000000000
i ! 00 Gi B00000D00000
&' RedbookVol0 Migrate to Another Pool 88.00 GiB  \/3700_R5Pool_01 No 6005076000EBO1F5!
o RedbookVol1 / lo 6005076000EBO1F5B00000000000
x&» Delete 1
SASVol Yes 6005076000EB01F5B800000000000
Violume Copy Actions » Create Volumes
controllerd_f lo 6005076000EBO1F5B00000000000 ™
4| Properties Add Mirrored Copy 3
1

etessemicainang) Q. wwnie© ) —mhi—

Figure 3-72 Volumes pane
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Volume actions
Figure 3-72 on page 114 shows the Volume Action menu and its options.

Create volumes
To create volumes, complete the following steps:

1.

Click Create Volumes to open the Create Volumes pane, as shown in Figure 3-73.

Using this pane, it is possible to select a preset of the type of volume to create. The
presets are designed to accommodate most user cases:

Generic
Thin-provisioned
Mirror

— Thin mirror

After a preset is determined, select the Storage Pool from which the volumes are to be

allocated. An area to name and size the volumes is shown.

For more information, see Chapter 5, “Volume configuration” on page 199 and Chapter 8,
“Advanced host and volume administration” on page 359.

Create Volumes

Select a Preset

44

Generic Thin-Provision Mirror Thin Mimor
Select a Pool
|
FPrimary Pool: WV3700_R5Pocl_01 Edit
Volume Details
Quantity | 1 Capacity| 1 |GiB Name| V'3700_Vol_01 o
bytes
Summary: 1 thin-provizioned volume, 1 KiB capacity, 20.48 MiB real capacity, 2.27 TiB free in pool

(e

-
Create and Map to Host

Figure 3-73 Create Volumes pane

Creating multiple volumes
A useful feature is available for quickly creating multiple volumes of the same type and size:

1. Specify the number of volumes required in the Quantity field.

2. Complete the volume capacity and name. A number range can also be specified.

The Create Volumes pane displays a summary that shows the real and virtual capacity
that is used if the proposed volumes are created.
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3. Click Create or Create and Map to Host to continue.

Figure 3-74 shows a quantity of 3 in the Quantity field, and this creates three volumes
named V3700 Vol 05, V3700 Vol 06, and V3700 Vol 07.

Create Volumes X

Select a Preset

. e
\ J
Generic Thin-Provision Mirror Thin Mirror
Select a Pool

Primary Pool: V3T00_RSPool_01 Edit

Volume Details

Quantiy| 3 | capacty| 10] (6B ~| mame[vioowoio [ 5| 7] @)

WD

Summary: 3 thin-provizioned volumes, 30.00 GiB total virtual capacity, 514.40 MiB total real capacity, 2.26 TiB free
in pool

Figure 3-74 Creating multiple volumes quickly
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Volume advanced settings
To change other volume settings, complete the following steps:

1.

Click Advanced to show more volume configuration options. Use this feature when the

preset does not meet your requirements.

After the advanced settings are configured, click OK to return to the Create Volumes pane.
Figure 3-75 shows the Advanced Settings pane.

Advanced Settings - Create Volume

ECharacteristics} Mirroring

Capacity Management
General

Format Before Use
Locality

Preferred Node

Automatic

OpenVMS Only

UDID (OpenVMS)

o W coree |

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

Figure 3-75 Advanced Settings pane

Volumes by Pool pane
For more information, see “Volumes by Pool pane” on page 105.
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Volumes by Host pane

Select Volumes by Host in the Volumes menu to open the pane. In the Volume by Hosts
pane, it is possible to focus on volumes that are allocated to a particular host using the host
selection filter.

Figure 3-76 shows the Volumes by Host pane.

Volumes by Host superuser (Security Administrator)

[ tosrier 8]
. Win2012_FC
xﬁ Win2012_SAS e —

2 ports 2 ports 0 Group: io_grpQ

‘ \?ﬁ Win2012_ FC .

J | + Create Volumes | = Actions | . Filter

F
ol

Ce-mmE ¢

FlashCopyVoll ' Online 50.00 GiB V3700_R5Pool_01 Yes 6005076000EB01F5B000000000000003

FlashCopy\Vol1 v Online 50.00 GiB V3700_R5Pool_01 Yes 6005076000EBO1F5B000000000000004

FlashCopy\ol2 v Online 50.00 GiB V3700_R5Pool_04 Yes 6005076000EBO1F5B000000000000005

4 1 | 3
Cblogiotgsa T jsorTnGom ) @ RwmmTake@) ) (—n"0ic —

Figure 3-76 Volume by Host pane

3.4.4 Hosts menu

As shown in Figure 3-77, the Hosts menu provides access to the Hosts, Ports by Host, Host
Mappings, and Volumes by Host functions.

superuser (Security Administrator)

Actions Overview

( Host Mappings )
{ Volumes by Host ),

2.68 TiB

Allocated

Figure 3-77 The Hosts menu
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Hosts pane

Select Hosts in the Hosts menu to open the pane, as shown in Figure 3-78. The Hosts pane
shows all of the hosts that are defined in the system.

=

[ 4 Add Host|[

Hosts

i= Actions |

Win2012_FC

Win2012_35A

Add Host

Modify Mappings
Unmap All Volumes
Duplicate Mappings
Rename

Remove

Properties

Host Type
Generic

Generic

- Y

Host Mappings

Figure 3-78 Hosts pane

Host Actions

Host Actions, such as Add Host, Modify Mappings, Unmap All Volumes, Duplicate Mappings,
Rename, Delete, and Properties can be performed from the Hosts pane. Figure 3-78 shows
the actions that are available from the Hosts pane.

For more information about the Hosts Actions menu, see 8.1, “Advanced host administration”

on page 360.
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Adding a host
To add a host, complete the following steps:

1. Click Add Host to open the Add Host window.

2. Choose the type from Fibre Channel Host, Internet Small Computer System Interface
(iISCSI) Host, or SAS Host, and the applicable host configuration pane is shown.

3. After the host type is determined, the host name and port definitions can be configured.
Figure 3-79 shows the Choose the Host Type pane.

For more information about how to create hosts, see Chapter 4, “Host configuration” on
page 149.

Add Host x

Choose the Host Type

—

Fibre Channel Host iSCSI Host SAS Host

Figure 3-79 Choose the Host Type pane

Ports by Host pane
To perform actions against host ports, complete the following steps:

1. Select Ports by Host in the Hosts menu to open the pane, as shown in Figure 3-80.

The pane shows the Name, Type, Status, and the # Nodes Logged In for ports that are
assigned to the host definition.

2. You can Add and Delete host ports by clicking the respective icon.

3. Actions such as Create Host, Modify mappings, Unmap, Duplicate Mappings, Rename,
and Properties can be performed from this pane by clicking the Actions menu.

= Ports by Host superuser (Security Administrator)

Host Filter Ll e —

‘ﬁ., Win2012_SAS K3
2 ports Win2012_FC
L..! P ~ H"‘\ ports O Groupe io_grp0
.@ ‘ ‘“\'ﬂ g‘ii:imz_l:c K3 ‘ st Type: Generic

q

[ aga | K O Filter | [@]
l ’ 21000024FF2D076C B FC v Active 2
. 21000024FF2D076D BFC v Active 2
| &

Figure 3-80 Ports by Host pane
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Host Mappings pane
To map or unmap volumes, complete the following steps:

1. Select Host Mappings in the Hosts menu to open the pane, as shown in Figure 3-81. This
pane shows the volumes that each host can access with the corresponding SCSI ID.

2. The Unmap Volume action can also be performed from this pane.

Host Mappings

[ i= Actions | o Fitter | 5]

Win2012_FC 1 FlashCopyVol1 7 — — 00004
. Win2012_FC 2 FlashCopyVol2 5
L! Unmap Volumes
— Win2012_FC [1] FlashCopy\Vold 3
w Win2012_SAS (1] SASVol B ES sl B
€5, Properties (Volume)

Fig_ure 3-81 Host Mappings pane

Volumes by Host pane
For more information, see “Volumes by Host pane” on page 118.

3.4.5 Copy Services menu

The Copy Services menu provides access to the FlashCopy, Consistency Groups, FlashCopy
Mappings, Remote Copy, and Partnership functions. Figure 3-82 shows the Copy Services

menu.

System superuser (Security Administrator)
Actions Overview
: e
8

Copy Services
i —
P ETI R I S g g H U U
FlashCopy .

Consistency Groups

FlashCopy Mappings ) 6 S S D .- /
( Remote Copy \ fj_”,.

& 273 ( Partnerships )| __:___f_.--""’..l

@ Esealic() e — e )

Figure 3-82 Copy Services menu
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FlashCopy pane

Select FlashCopy in the Copy Services menu to open the pane, as shown in Figure 3-83.
The FlashCopy pane displays all of the volumes in the system.

FlashCopy superuser (Se
[ i= Actions | O Filter
Volume Name Status Progress Capacity oup
A_V3700_Vol_07 ) 10.00 GiB
FlashCopyVol 50.00 GiB
L,! = Create Snapshot
FlashCopyVol 50.00 GiB
S Create Clone .
= FlashCopyVol 50,00 GiB
Tre FlashCopyVaol Create Backup
:,_ii FlashCopyVol Advanced FlashCopy... » Create New Target Volumes
JL FlashCopyVol Show Related Volumes Use Existing Target Volumes
FlashCopyWol Delete )
FlaghCopyVol i 5.00 GiB
- Properties i
t.' FlashCopyVol 5.00 GiB
- RedbookVold ™ 958.00 GiB
.
j RedbookVold 1.41 TiB

Figure 3-83 FlashCopy pane

FlashCopy actions

FlashCopy actions, such as Create Snapshot, Create Clone, Create Backup, Advanced
FlashCopy, and Delete, can be performed from this pane. Figure 3-83 shows of all the actions
that are available from the FlashCopy pane.

Consistency Groups pane

A consistency group is a container for FlashCopy mappings. Grouping enables FlashCopy
mapping actions, such as prepare, start, and stop, to occur at the same time for the group
rather than coordinating actions individually. This feature can help to ensure that the group’s
target volumes are consistent to the same point, and remove several FlashCopy mapping
administration tasks.

To modify consistency groups, complete the following steps:

1. Select Consistency Groups in the Copy Services menu to open the pane.

The Consistency Group pane shows the defined groups with their associated FlashCopy
mappings.

2. Group Actions, such as FlashCopy mapping Start, Stop, and Delete, can be performed
from this pane.

3. Create FlashCopy Mapping and Create Consistency Group can also be selected from
this pane.

For more information, see “FlashCopy Mappings pane” in the following section.

122 Implementing the IBM Storwize V3700



Figure 3-84 shows the Consistency Groups pane.

Consistency Groups superuser (Security Administrator)

|' + Create Consistency Group | i= Actions | O Filter

Mapping Name s atus surce Vol... arget Volume Progress ¥
1‘_’51‘ Not in a Group
Hgeiss V3700_Con_Grp_01 ~ddlearCanied

Create Consistency Group FlashCopyVolt
Create FlashCopy Mapping FlazhCopyVol2 01

¥
iy
4!: start
ke
&
¥

femapl
fecmap2

Rename
Delete

Properties

Figure 3-84 Consistency Groups pane

FlashCopy Mappings pane

FlashCopy mappings define the relationship between source volumes and target volumes.
The FlashCopy Mappings pane shows information that relates to each mapping, such as
status, progress, source and target volumes, and flash time.

To perform FlashCopy mappings, complete the following steps:

1. Select FlashCopy Mappings in the Copy Services menu to open the pane.

2. Select Create FlashCopy Mapping to configure a new mapping or use the Actions menu
to administer the mapping. Figure 3-85 shows the FlashCopy Mappings pane.

FlashCopy Mappings

|. # Create FlashCopy Mapping | i= Actions | C. Filter | [3]
L! femapd [ idie FlashCopyVol0 FlashCopyVoH
- femapt &) Copying A_V3700_Vol_01 A_W3700_Vol_01_01 Nov 5, 2014, 11:3%:29 AM
B femap2 ille 01
rre Create FlashCopy Mapping
4
& Stop
X,
e Rename Mapping
@ Delete Mapping
Show Related Volumes
Edit Properties "
I}
Nl T/ caTE (o) ) @ Bapming Tzl (1) P —

Figure 3-85 FlashCopy Mappings pane

For more information about how to create and administer FlashCopy mappings, see
Chapter 10, “Copy services” on page 455.
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Remote Copy pane

This pane shows both individual and grouped Remote Copy relationships. To maintain these
relationships and groups, complete the following steps:

1. Click Remote Copy in the Copy Services menu to open the pane shown in Figure 3-86.

2. The Actions menu provides options to start, stop, switch, rename, and delete
relationships.

3. You can also use it to create and modify relationships and consistency groups.

Remote Copy superuser (

|' + Create Consistency Group | i= Actions | O Filter

J‘jfj'l Not in a Group
L—-! rerell Inconsistent Copying Remote Sourcel RemoteTargetl
-{-ﬁa rcreld Inconsistent Copying RemoteSource1 RemoteTarget1
. rcrel2 Inconsistent Copying Remote Source2 RemoteTarget2

{{’—) : RedbookTest Inconsistent Copying ITSO_V3700 —ITSO_V5000

rereld Inconsistent Copying Remote Sourced RemoteTargetd

l ’ rcreld Inconsistent Copying Remote Sourced RemoteTargetd
&
&

4 1 | *

@ ing Taskcs (3) e Mesthstans

Figure 3-86 Remote Copy pane
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Partnerships pane
To manage partnerships, complete the following steps:
1. Click Partnerships to open the pane shown in Figure 3-87.

2. From this pane, it is possible to set up a new partnership, or delete an existing partnership,
with another IBM Storwize or IBM SAN Volume Controller system for the purposes of
Remote Copy.

= Partnerships superuser (Sect

| =+ Create Partnership | = Actions | . Filter
ocatio fate Type P Address
ITSO_W3700 Local
IT50_V5000 Remote v Fully Configured Fibre Channel

=& ¢

Figure 3-87 Partnerships pane

3. From the Actions menu, access the Partnership Properties pane shown in Figure 3-88.
4. From here, it is possible to change the Link bandwidth and background copy rate.

The Link Bandwidth in Megabits per second (Mbps) specifies the bandwidth that is
available for replication between the local and partner systems. The Background copy rate
specifies the maximum percentage of the link bandwidth that can be used for background
copy operations. This value should be set so that there is enough bandwidth available to
satisfy host write operations in addition to the background copy.

Partnership Properties X
Name: ITS0_V5000
Location: Partner
State: v Fully Configured
Type: Fibre Channel
Link bandwidth: 100 Mbps
Background copy rate: 50 %
Edit Close

Figure 3-88 Partnership Properties
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3.4.6 Access menu

The Access menu provides access to the Users and Audit Log functions, as shown in
Figure 3-89.

System superuser (S ity Administrator)

Actions Overview

273 TiB

Allocated

Figure 3-89 Access menu

Users pane

Select Users in the Access menu to open the pane. The Users pane shows the defined user
groups and users for the system. The users that are listed can be filtered by user group.
Figure 3-90 shows the Users pane and the Users Actions menu.

superuser (Security Administrator)

User Groups O I —
g ol Create User Group

@
C@ All Users

. 4

@)/
iﬁ, SecurityAdmin

= + Create User

(®
{@ Administrator .
DBA

r
L

-

All Users

bk,
¥

Ll i N

m

Create User

Remove Password Configured  Yes
@ ( SUpEeruser Remove 55H Key Configured Yes
@ CopyOperator Delete
i Properties
I
Q Running Tasks (1) .) “

Figure 3-90 Users pane
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Creating a user group
To create a user group, complete the following steps:
1. Click Create User Group to open the Create User Group pane.

2. Enter the group name, select the role, then click Create, as shown in Figure 3-91.
3. Hover over each role to show a help icon that describes the role.

Create User Group X

Group Name

Day shift operators

Role
Monitor
Copy Operator
Service
- - Users with this role can access all functions on the system except those that deal with managing users,
(@) Administrator -
= user groups, and authentication.

Security Adminh_#alor

Figure 3-91 Create User Group pane

Creating a user
To create a new user, complete the following steps:

1. Click New User to define a user to the system. Figure 3-92 shows the Users pane and the
New User option.

=3

Users

User Groups - —
Create User Group

r R

r_.
L

All Users () Al Users

m

SecurityAdmin

BE &

_U + Create User | JE Actions | O Filter | [5]

Administrator

DBA SecurityAdmin

SUperuser SecurityAdmin

K e

CopyOperator

Figure 3-92 Create a new user

2. Using the Create User pane, as shown in Figure 3-93 on page 128, it is possible to
configure the user name, password, and authentication mode.
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128

The user name, password, group, and authentication mode are mandatory fields but the
public Secure Shell (SSH) key is optional.

3. After the user is defined, click Create.

Create User X
@
/.d\ Name
) Dayshiftop_01
Authentication Mode
Local Remote
User Group

Day shift operators

Local Credentials
Users must have & password, an SSH public key, or both.
Password Werify password

S5H Public Key

No filz selected.

Figure 3-93 Create User pane

4. The authentication mode can be set to local or remote:

— Select local if the IBM Storwize V3700 authenticates locally.

— Select remote if a remote service, such as an LDAP server, authenticates the
connection. If remote is selected, the remote authentication server must be configured
in the IBM Storwize V3700 by using the Settings menu — Security pane.

5. (Optional) Use an SSH configuration to establish a more secure connection to the CLI.
For more information, see Appendix A, “Command-line interface setup and SAN Boot” on
page 649.
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Audit Log pane

The audit log tracks action commands that are issued through a CLI session or through the
management GUI. The Audit Log pane, shown in Figure 3-94, displays information about the
command, such as the time stamp, user, and any associated command parameters. It is not
possible to delete or alter the Audit log. To open it, complete the following steps:

1. Select Audit Log in the Access menu to open the pane.
2. To reduce the number of listed items, select Filter by Date or Show entries within.

Audit Log superuser | urity Administrator)
|' i= Actions | @) Refresh | O Fitter | [F]
Date - |
L-! 11/5/14 12:02:58 PM c mkusergrp -name 'Day shift operators’ -role Admi... 5§ |~
'ii? 11/5/14 11:59:21 AM - VE chuser -usergrp 0 -remote no -keyfile tmp/pub-47... l—l
N 11/5/14 11:57:03 AM TR — - - vord 1
iﬁ.‘i T Show entries within... » | minutes 1
L!.[ 1115114 11:54:32 AM T L & Rdmin 5
£ 1115114 11:39:30 AM = days » 10 {D
‘ ’ 11/5/14 11:39:29 AM superuser svctask mkvdisk -name 4 15 ogrp io_grpd ... 14
&:__ 11/5/14 11:39:29 AM superuser svctask mkfocmap -source 30 rget A_V3700... 2
= 11/5/14 11:37:43 AM superuser svctask rmfcconsistgrp 4 45
w 11/5/14 11:37:36 AM superuser svctask chfemap -foree 1
11/5/14 11:37:29 AM superuser svctask chfemap -force 0 w7

Figure 3-94 Audit Log pane

3.4.7 Settings menu

The Setting menu provides access to the Notifications, Network, Security, System, Support,
and GUI Preferences panes. Figure 3-95 shows the Settings menu.

System superuser (Security Administrator)

Actions Overview

A N A DA A A A A D

( System j
( Support \
( GUI Preferences ),

Figure 3-95 Settings menu
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Notifications pane

The IBM Storwize V3700 can use Simple Network Management Protocol (SNMP) traps,
syslog messages, emails, and IBM Call Home to notify users and IBM when events are
detected. Each event notification method can be configured to report all events or alerts.
Alerts are the significant events, and might require user intervention. The event notification
levels are critical, warning, and information.

Select Notifications in the Settings menu to open the Notifications pane, which provides
access to the Email, SNMP, and Syslog configuration panes. IBM Call Home is an email
notification for IBM Support. It is automatically configured as an email recipient and is
enabled when the Email event notification option is enabled by following the Call Home
wizard.

Enabling Email Notification option
As shown in Figure 3-96, the Notifications pane provides access to the Email configuration
pane:

1. Click Email to open the pane.
2. Click Enable Notifications to open the Email Event Notifications wizard.

= = Notifications superuser (Security Administrator)

Notifications

p Email
‘ ": j Email Use this panel to configure email servers to send alerts to specified users.
Wateh e-Learning: Configure Support Notifications
- 1
e [ i e e |
‘!‘._ﬂf- “‘d . SNMP Enable Notifications
i-—"’)
‘—-- —

&
il
ki

Figure 3-96 Notifications pane: Email

n.,'..u Syslog

130 Implementing the IBM Storwize V3700



Email Event Notifications wizard

The Email Event Notifications wizard, as shown in Figure 3-97, guides the user through
system location, account contact, and email configuration tasks.

Email Event Notifications x

»

&) Welcome Welcome T

SysiemICES Email alerts can be sent to the support center, your staff, or both.

Call home automatically notifies the support center when events occur on your
system and sends inventory reports. Support personnel can contact you to resolve
these problems.

Contact Details

m

Email Servers
Email Notifications

Summary

[ o> |

Figure 3-97 Email Event Notifications wizard

SNMP event notification

As shown in Figure 3-98, the Notifications pane provides access to the SNMP pane. To set up
SNMP notification, complete the following steps:

1. Click SNMP to open the pane and view the configured SNMP servers.

Notifications superuser (Security Administrator)
Notifications
SNMP

M Email MIB: I'Download MIB |
5 -.
= w . SnmMP [ i= Actions | o Filter | B

“) Server IP Ale All Eve

e | 9.71.45.186
JL Syslog
' ’ Modify
a Remove

Figbre 3-98 SNMP pane

2. A Management Information Base (MIB) file for SNMP can be used to configure a network
management program to receive SNMP messages that are sent by the system. This file
can be used with SNMP messages from all versions of the software. Click Download MIB
to download the MIB file.
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3. Configure up to six servers using the Add option from the Actions menu. Figure 3-99
shows the Add SNMP Server pane.

Add SNMP Server X

Server IP; |

Port: 162
Community: public

Events: Alerts

Figure 3-99 Add SNMP Server pane

Syslog event notification
As shown in Figure 3-100, the Notifications pane provides access to the Syslog configuration
pane:

1. Click Syslog to open the pane and enter the server details.
2. Configure multiple servers by clicking plus (+) to add more servers.

superuse ity Administrator)

= Notifications

Syslog

Email Asyslog server receives log messages from various systems and stores them in a central repository.
Use this panel to define, modify, or remove syslog senvers.

Syslog Servers

IP Address Facility Message Format  Event Type

* Level 0 Concise Alerts DE

Figure 3-100 Syslog configuration pane
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Network pane

Select Network in the Settings menu to open the pane. As shown in Figure 3-101, the
Network pane provides access to the Management IP Addresses, Service IP Addresses,
Ethernet Ports, iSCSI, Fibre Channel Connectivity, and Fibre Channel Ports configuration
panes.

Network superuser (Security Administrator)

r_
L

5 @

N

Management IP Addresses

WManagement IP The management |P address is assigned during the initialization of the system and represents a set of
| Addresses enclosures on the system that contains the management GUI and the command-line interface which

l I Service IP Addresses

% Ethernet Ports
A

[}

: Fibre Channel
ﬁ{:onnec‘tiviw
@ Fibre Channel Ports

manage the system. Click on a port to configure the system’s management IP address. If you change
management I[P addresses, use the new IP address to log in to the management GUI again.

Nmlaisiggz Tt s1 TR (0w) &) @ fammo Txic () | e Molbtobe

Figure 3-101 Network pane

Management IP addresses

The Management IP address is the IP address of the system, and is configured during initial
setup. The address can be an IPv4 address, IPv6 address, or both. The Management IP

address is logically assigned to Ethernet port 1 of each node canister, which enables for node
canister failover.

Another Management IP address can be logically assigned to Ethernet port 2 of each node
canister for fault tolerance:

1. If the Management IP address is changed, use the new IP address to log in to the
Management GUI again.

2. Click Management IP Addresses.

3. Click the port to configure (the corresponding port on the partner node canister is also
highlighted).

4. Provide the required IP, Subnet, and Gateway information.
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Figure 3-102 shows the Management IP Addresses configuration pane.

Network superuser

o

~ Management IP Addresses

The management IP address is assigned during the initialization of the system and represents a set of
enclosures on the system that contains the management GLI and the command-line interface which
manage the system. Click on a port to configure the system’s management IP address. If you change
management IP addresses, use the new IP address to log in to the management GUI again.

of@
> Management IP
| Addresses

e

i

) £
Wl

Service IP Addresses

Ethernet Ports

=4
]
i)

Ha et ol

i
Ethernet Port 1 {Primary)

F —_—
C IP Address| 0.174.154.45 |

bEB

Subnet Mask| 255.255.248.0

Gateway | 9.174.152.1

S == R e

Figure 3-102 Management IP Addresses configuration pane

Service IP addresses

Service IP addresses are used to access the Service Assistant Tool. Each node canister
should have its own Service IP address. The address can be an IPv4 address, IPv6 address,
or both. For more information, see 2.9.3, “Service Assistant tool” on page 67.

The Service IP addresses are configured on Ethernet port 1 of each node canister:

1. Click Service IP Addresses.
2. Select the Control Enclosure and Node Canister to configure.
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Figure 3-103 shows the Service IP addresses configuration pane.

Network

superuser

e
‘Lq I Management IP
\ J Addresses

r—
LY

-

Service IP Addresses

The semice IP address provides access to the senvice interfaces on each individual node canister.
Select the canister and click port 1 to configure a service IP address for the canister. The senvice IP
address can be unconfigured by clearing the |Pv4 or IPvE fields or by setting the |Pv4 address to 0.0.0.0

ar the IPvE address to 0:0.

b
l I Service IP Addresses

.

Ethernet Ports
A
wisc i

4 . Fibi

t@? Cor

\..._---l-'_“% Fibi
Gateway| 9.174.152.1 |

ST SR Sriow 1Pve | ORI Cancer | JETCO M B S E_——

Figure 3-103 Service IP Addresses configuration pane

T

] =

Identify

4 Node Canister: | left

b
v

CelHa

Service IP (Port 1)

IP Address|.174.154.47 |

Subnet Mask| 255.255.248.0 :|

Ethernet Ports
The Ethernet ports can be used for iSCSI connections, host attachment, and remote copy:
1. Click Ethernet Ports to view the available ports.

2. Figure 3-104 shows the Ethernet Ports pane and associated Actions menu. Click
Actions — Modify IP Settings to modify the port settings.

Network

superuser

Hetwork Ethernet Ports

The Ethernet ports can be used for iSCSI| connections, host attachment, and remote copy.

("= Actions |L_o_Filter__~

Management IP
Addresses

INJ
G_
\ | Service IP Addresses

r
L

Modify IP Settings

( /¥, Unconfigu... 1Ghis |
Ethernet Ports /A, Unconfigu... 1Gbis |
\ A 2 A, Unconfigu... 1Gbis I

' nodet 5 /A, Unconfigu... 1Gbis I

FRE e ¢

y .
50 e

Figure 3-104 Ethernet Ports pane
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iSCSI Configuration

The IBM Storwize V3700 supports iSCSI connections for hosts. Click iSCSI to configure the

System Name, iSCSI Aliases, and iSNS settings. Figure 3-105 shows the iSCSI
Configuration pane.

ngs = Network

Management IP
Addresses

p

Service IP Addresses

e

L! Ethernet Ports
&3 _
L)
*‘L - ;, Fibre Channel
‘ ’ % Connectivity
ﬂ? \...‘-l.. Fibre Channel Ports

iSCSI Configuration

Configure system properties to connect to iSCSl-attached hosts.

Name

System Name

[ITso_vs7oo

iSCSI Aliases (optional)

Hode Canister Name iSCSI Alias iSCSI Name (IGN)
node1 ign.1986-03 .com.ibm:2145.itsov3700.nodel
node2

ign.1386-03.com.ibm:2145.itsov3700.node

iSNS (optional)

iSNS Address

Modify CHAP Configuration

Q Funning Tesks {2) P Y

Figure 3-105 iSCSI Configuration pane

Fibre Channel Connectivity

The Fibre Channel Connectivity pane displays the connectivity between nodes and other
storage systems and hosts that are attached through the FC network:
1. Click Fibre Channel Connectivity.

2. Select the required view from the View connectivity for menu.
3. Click the Show Results button.
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Figure 3-106 shows the Fibre Channel pane with the All nodes, storage systems, and
hosts option selected.

HNetwork superuser (Security ministrator)

T - Chonnel Connectivity
= ?‘ j Management IP Display the connectivity between nodes and other storage systems and hosts that are attached through the Fibre Channel
\ ) Addresses network.

e ) View connectivity for: | All nodes, storage systems, and hosts Show Results
\ Service IP Addresses
L_! - p Ethernet Ports

[arier [ &

Win2012_FC 21000024FF2D0T6D 011100 500507680308C0D6

2 01070 ~
‘ Win2012_FC 21000024FF2D076C 010400 50050768030CCODG 3 010F0
He iSCSI
i w Win2012_FC 21000024FF2D076D 011100 500507680308006C 2 01080
;L[ 5 Y Win2012_FC 21000024FF2D076C 010400 50050768030C0ODEC 3 01100/
= ¢ Fibre Channel node1 ITSO_V3700 50050765030CCOD6  010F00 50050765030C0D6C 3 01100|
Connectivity
L node1 ITS0_V3700 500507650308C0D6 010700 500507630308006C 2 01080
Js! == node2 ITSO_V3700 50050768030C0DEC 011000 50050768030CCODE 3 010F0

Figure 3-106 Fibre Channel Connectivity pane

Fibre Channel Ports

The Fibre Channel Ports pane displays the Fibre Channel ports used by the system. Each
port is allowed to communicate with hosts and storage systems. Figure 3-107 shows the
Fibre Channel Ports pane.

Network

IR b Channel Forts

“ Management IP Each portis configured identically across all nodes in the system. The connection determines with which systems the portis
\ ) Addresses allowed to communicate. Each port is allowed to communicate with hosts and storage systems.
A [ = Actions = C. Filter
\ Service IP Addresses 0
1 Any
k‘_! * l Ethernet Ports 1 Any 4(Left) 5005076803040D6C
.. 1 Any 5{Right) 500507680304C0D6
4 2 Any
1{1 w e 2 Any 4(Left) 500507680308006C
JL 2 Any 5{Right) 500507680308C0D6
A2 £ . Fibre Ch.al.mel 3 Any
l ’ Connectivity
3 Any 4{Left) 50050768030C0D6C
p \
&: fam 3 Any E{Right) 50050768030CC0D6
z e Fibre Channel Ports - Any
”
# h 4 Any 4{Left) 5005076803100D6C
4 Any E{Right) 500507680310C0D6

Figure 3-107 Fibre Channel Ports

Security pane

Select Security in the Settings menu to open the pane. The Security pane provides access to
the Remote Authentication wizard. Remote authentication must be configured to create
remote users on the IBM Storwize V3700. A remote user is authenticated on a remote
service, such as IBM Tivoli® Integrated Portal or a Lightweight Directory Access Protocol
(LDAP) provider.
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Enabling Remote Authentication
To enable remote authentication, complete the following steps:

1. Click Configure Remote Authentication, as shown in Figure 3-108, to open the wizard.
2. Follow the prompts to configure remote authentication.

Secunty superuser (Security Administrator)
- .
K | - Remote Authentication
L. Use this panel to configure user authentication. ko Rrr e
TY { E I Remote Authentication Global Actions
"-ij Local authentication is enabled.
r_'[ Configure Remote Authentication
72
v @ Running Tasks (2) N — e el

Figure 3-108 Security pane

System pane

Select System in the Settings menu to open the pane. This pane provides access to the Date
and Time, Licensing, and Upgrade Software configuration panes.

Date and Time

Click Data and Time to configure the date and time manually or using a Network Time
Protocol (NTP) server. Figure 3-109 shows the Date and Time configuration pane.

System superuser (Security Administrator)

- . Date and Time

o
{ _)'-. Date and Time Select time and date settings. You can enter these settings manually or specify a
= Network Time Protocol (NTP) server to synchronize time on the system.

. 4

L‘! ; Licensing @ Manually NTP Server
) j’ Update System Date: 1/52014
j,[ Time: 2:49 PN

Time Zone: (GMT) London, Lishon

i._
&

+| Use Browser Settings 1115114, 2:49 PM

Figure 3-109 System pane
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Licensing

The licensing pane shows the current system licensing. The IBM Storwize V3700 is based on
per-system licensing, and is not licensed per enclosure as are the other systems in the
Storwize family.

The following optional licenses are available:

» FlashCopy upgrade to 2040 target copies
» Remote Copy

» IBM Easy Tier

» Turbo Performance

One-time trial licenses can be enabled from the GUI for any function except the FlashCopy
upgrade. The trial licenses automatically disable after 90 days if they are not fully licensed in
the meantime.

IBM sends a printed page with an authorization code when the optional license is ordered.

The following options are available for enabling the licenses:
» Automatic

The client enters an authorization code into the GUI of an internet-attached IBM Storwize
V3700. The system validates the code with IBM and enables functionality.

» Manual

The client enters an authorization code and machine details into the data storage feature
activation (DSFA) website, which validates and creates a license key. The client enters the
license key into the IBM Storwize V3700 GUI, which enables the function.

For more information, see the DSFA website:
https://www.ibm.com/storage/dsfa/storwize/selectMachine.wss

The authorization code can be used only once, and the license key is specific to one
machine. Licenses cannot be transferred between systems and, if the system is sold, license
ownership transfers with it.

Figure 3-110 shows the Licensed Functions pane within the Settings pane. The licenses can
be activated by right-clicking the function and selecting the required activation method.

j5 = System superuser (Security Administrator)

Licensed Functions

.L_ Date and Time Qse this panel to view currently activated licensed functions, start available frial licenses, or add additional
licenses.

\.! ‘ Licensing | = Actions | 5]

|
=y

N y Easy Tier | I

Hf ] Update System . . .

i P Y FlashCopy Upgrade Activate License Automatically

Remote Copy v Activate License Manually

Turbo Performance  v*

Showing 4 functions | Selecting 1 function

Figure 3-110 Update license
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Update System

IBM suggests that you use the latest software version. The Update System pane shows the
current software level. If the system is connected to the Internet, it connects to the IBM
upgrade server to check whether the current level is the latest. If an update is available, a
direct link to the software is provided to the make code download process easier.

To update the software, the IBM Storwize V3700 software and the IBM Storwize V3700
Upgrade Test Utility must be downloaded. After the files are downloaded, complete the
following steps:

1.
2. Read the release notes.
3.
4
5

It is best to validate the checksum to ensure that the files are sound.

Verify compatibility.

. Follow all IBM recommendations and prerequisites.
. Finally, to update the software of the IBM Storwize V3700, click Update, as shown in

Figure 3-111.

For more information, see 11.4, “Updating software” on page 597.

Update System

@"_:— Date and Time Current software level: \iersion 7.4.0.0 (build 103.4.1409231000)
_ A software update is available. The latest level is 7.4.0.1.
! Licensing Download and install the update as soon as possible. After the
| At download completes, go to Settings = System = Update System and

click Update to apply the update.

’ , :
m Update System "Update |

. s

Cemssdnd

Figure 3-111 Update System pane
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Support pane
As shown in Figure 3-112, this pane provides access to the IBM support package, which is
used by IBM to assist with problem determination:

1. Select Support in the Settings menu to open the Support pane.
2. Click Download Support Package to access the wizard.

= = Support superuser (Security Administrator)

Download Support Package CIMOM Logging Level: | Low

Looking for individual log fles? Show full log listing. ..

Ce-limE @

Q@ SRS A — e )

Figure 3-112 Support pane

Download Support Package wizard

The Download Support Package wizard provides a selection of various package types. IBM
Support provides direction on package type selection as required. To download the package,
complete the following steps:

1. Select the type and click Download.
2. The output file can be saved to the user’'s workstation.

Figure 3-113 shows the Download Support Package wizard.

Download Support Package X

Selectthe 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 each node

(@) Standard logs plus new statesaves

Dowipload Cancel

Figure 3-113 Download Support Package wizard
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Show full log listing
The Support pane also provides access to the files that are on the node canisters, as shown
in Figure 3-114:

1. Click Show full log listing to access the node canister files.

2. To save a file to the user’s workstation, right-click the file and select Download.

3. To change to the file listing to show the files on a partner node canister, select the node
canister from the node selection menu.

Support superuser (

Download Support Package CIMOM Logging Level: | Low |

nodet Ji= Actions | O. Filter e

r_
Wl

Idumps/dpa_heat.0G07D6C-2.141029.121820.data o~
Idumps/dump.0GOTDGEC-2.1409256.103112

Idumps/dump.0GOTD6C-2.141006.152058

ldumps/dump.0GOTD6C-2.141022.14
ldumps/dump.0GOTDEC-2.141103.18
ldumps/dump.0GOTDEC-2.141103.20:
Ildumps/dump.0GOTDEC-2.141104.094
Ildumpslec_makevpd.0G0TDEC-2.1rc

- Wl

Idumps/enclosure/enclosuredump_0G0TD6GC-2_1-2_140909_152716

Ildumps/enclosurefenclosuredump_0G07TD6C-2_1-2_140910_162011 -

estasisiinicainiond) Qo i ) Som—

Figure 3-114 Full log listing
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GUI Preferences pane
As shown in Figure 3-115, this pane provides options to Refresh GUI Objects, Restore

Default Browser Preferences, and configure the Information Center web address. There are
also two further check boxes that allow the Extent size to be changed when creating a new
Pool and enable the low-resolution graphics mode.

GUI Preferences

You can configure preferences for the management GUI.

Refresh GUI Objects Restore Default Browser Preferences

Information Center
Web Address

httpeiipic.dhe.ibm.comfinfocenter/storwizev3700_ic/index.jsp

“ m Restore System Default

Extent Sizes

+| Allow extent size selection during pool creation.

Accessibility

Enable low graphics mode.

@ Running Tasks (2)

Figure 3-115 GUI Preferences pane

To configure GUI preferences, follow these steps:

1. Select GUI Preferences in the Settings menu to open the panel.

2. Select the Allow extent size selection during pool creation option to toggle the
Advanced Settings button to enable you to specify the size of the extents when creating a
new pool, as can be seen in 7.3.1, “Create Pool option” on page 351.

3. Select the Enable low graphics mode option if you require remote access over
low-bandwidth links. The Function Icons no longer enlarge and list the available functions.
However, it is possible to navigate by clicking a Function Icon, and by using the

breadcrumb navigation aid.

After selecting the Enable low graphics mode box, the user must log off and log on again

for this to take effect.

For more information about the Function Icons, see 3.1.3, “System pane layout” on

page 74.

For more information about the breadcrumb navigation aid, see 3.2.2, “Breadcrumb

navigation aid” on page 78.
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Figure 3-116 shows the management GUI in low graphics mode.

superuser (Security Administrator) 7

Actions Overview

= « W
—

‘ , 273 TiB )
Allocated —
& 6.81 TiB

Phys=ical

)
W @ ing Tasks (2) e MeslthStane

Figure 3-116 Management GUI low graphics mode

3.5 Management GUI help

This section shows how to find help while using the IBM Storwize V3700 management GUI:

IBM Storwize V3700 Information Center
e-Learning modules

Embedded pane help

Question mark help

Hover help

IBM-endorsed YouTube videos

vVvyYvyvyYYyvyy
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3.5.1 IBM Storwize V3700 Information Center

The best source of information for the IBM Storwize V3700 is the Information Center. For
direct access to the online version of the IBM Storwize V3700 Information Center, complete
the following steps:

1. Click the help icon in the upper-right corner of any pane.
2. Select Information Center, as shown in Figure 3-117.

superuser (Securi 7

Actions

3.5.2 Watching an e-Learning video

IBM e-Learning videos are also available from the Learning and Tutorials section of the IBM
Storwize V3700 Information Center.

3.5.3 Embedded pane help

The IBM Storwize V3700 provides embedded help for each pane:

1. Click the help icon in the upper-right corner of any pane.
2. Select the first item in the list, which is the pane name.

Figure 3-118 shows the selection of the pane help for the Volumes pane.

{5 10.00GiB V3700_RSPool_01 P

(@ 10.00 GIB V3700_R5Pool_01 ,_Information Center )

50.00 GiB V3700_R5Pool_01
50.00 GiIB V3T00_R5Pool_01

bout Storwize V3700

50.00 GiIB V3T00_R5Pool_01 ~ Yes G0050TG000EBD1F5B0(
50,00 GiB V3T00_R5Pool_01 Ho 6005076000EB01F5B0C
50.00 GIB V3T00_R5Pool_01 Ho 600507T6000EBOMF5BOL =

Figure 3-118 Embedded pane help
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Figure 3-119 shows the embedded pane help for the Volumes pane, and includes links to
various other panes and the Information Center.

Volumes
A volume is a logical disk that the system presents to attached hosts.

Application servers access volumes, not MDisks or drives. To keep a volume accessible even when an MDisk on which it depends has become unavailable, a
mirrored copy can be added to a selected volume. Each volume can have a maximum of two copies. Each volume copy is created from a set of extents in a
pool.

Thin-provisioned volumes
When you create a wolume, you can designate it as thin-provisioned. A thin-provisioned velume has a virtual capacity and a real capacity.

Mirrored volume

By using volume mirroring, a volume can have two physical copies. Each volume copy can belong to a different pool, and each copy has the same virtual
capacity as the volume. In the management GUI, an asterisk (*) indicates the primary copy of the mirrored volume. The primary copy indicates the
preferred volume for read requests.

Move volumes to another I/0 group

You can move a volume to a new I/O group to balance the workload across the canisters in the system without stopping host activity to the volumes. The
wizard changes only the I/O group for the volume and does not change where the data resides on the backend storage.

Moving volumes mapped to iSCSI hosts to another I/0 group

To move volumes that are mapped to ISCSI hosts to another I/O group, you must unmap the volumes from the hosts before you run the Move Volume to
Another I/O Group wizard.

Parent topic: Fools

K Contents | Monitoring | Pools | Wolumes | Hosts | Copy Services | Access | Settings | More Information I

Copyright IEM Corporation 20132, 2014, All Rights Reserved.

Figure 3-119 Information pane

3.5.4 Hidden question mark help

The IBM Storwize V3700 provides a hidden question mark help feature for some settings and
items found in various configuration panes. Access this help feature by hovering next to an
item where a question mark is shown. A help bubble is displayed, as shown in Figure 3-120.

Pool Name EasyTier_Pool
Pool ID 1

Status v" Online
Capacity 227 TiB

lelisk'Cc!lll'lt.{t7 The total number of managed disks in this pool.

Volume Copy Count 20
Figure 3-120 Hidden question mark help
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3.5.5 Hover help

The IBM Storwize V3700 provides hidden help tags, shown when hovering over various

functions and items, as shown in Figure 3-121.

Configure Storage

5% |

Capacily  ppigk Capacity
Allocation ST
Total Capacity

| i= Actions | O Hiter m

455 TiB
454 71 GiB
30.31 TiB

Drive 1D apa
S5 Eyport to CSV

o 185.81 Gi andidate
1 185.81 GiB Candidate

Online GBF7
v Online GBTT

| »

Figure 3-121 Hover help

3.5.6 IBM-endorsed YouTube videos

IBM endorses various YouTube videos for the IBM storage portfolio. Client feedback suggests
that these videos are a good tool to illustrate management GUI navigation and tasks. Check

for new videos from IBM Storage to find useful information at the IBM System Storage

Channel on the following website:

https://www.youtube.com/user/ibmstorage/
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Host configuration

This chapter provides an overview of preparing open system hosts for use with IBM Storwize
V3700 and using the IBM Storwize V3700 GUI to create logical host objects. This chapteris a
prerequisite for creating and mapping Storwize V3700 volumes to hosts, which is described in
Chapter 5, “Volume configuration” on page 199.

This chapter includes the following topics:

» Host attachment overview
» Preparing the host operating system
» Configuring hosts in IBM Storwize V3700
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4.1 Host attachment overview

150

A host system is an open system computer that is connected to a switch through a Fibre
Channel (FC), Internet Small Computer System interface (iISCSI) or a directly attached
serial-attached SCSI (SAS) connection.

In short, IBM Storwize V3700 supports the following host attachment protocols:

» 8 gigabit (Gb) FC, 10 Gb iSCSI/Fibre Channel over Ethernet (FCoE), or 6 Gb SAS
(optional host interface)

» 6 Gb SAS (standard host interface)
» 1 Gb iSCSI (standard host interface)

In this chapter, we assume that your hosts are physically ready and attached to your FC and
Internet Protocol (IP) network, or directly attached if using SAS host bus adapters (HBAs).
We also assume that you have completed the steps that are described in 2.9, “Initial
configuration”.

Follow basic switch and zoning recommendations. Also ensure that each host has at least
two network adapter ports, that each adapter is on a separate network (or at minimum in a
separate zone), and that at least one connection to each node exists per adapter. This setup
assures redundant paths for failover and bandwidth aggregation. Further information about
storage area network (SAN) configuration is provided in Chapter 2, “Initial configuration” on
page 27.

For attachment using SAS, ensure that each host has at least one SAS HBA connection to
each IBM Storwize V3700 canister. Further information about configuring SAS hosts is
provided in 2.3, “SAS direct attach planning”.

Before new volumes are mapped to the host of your choice, it is advised that preparation is
done that will help with ease of use and reliability. There are several steps required on a host
system to prepare for mapping new IBM Storwize V3700 volumes.

Use the IBM System Storage Interoperation Center (SSIC) to check which code levels are
supported to attach your host to your storage. SSIC is an IBM web tool that checks the
interoperation of host, storage, switches, and multipathing drivers. Go to the SSIC web page
to get the current IBM Storwize V3700 compatibility information:

http://www.ibm.com/systems/support/storage/ssic/interoperability.wss
The complete support matrix is published in the IBM Storwize V3700 Supported Hardware

List, Device Driver, Firmware, and Recommended Software Levels V7.4 documents, which
are available on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388
The following sections provide examples of host configuration for each supported attachment
type on Microsoft Windows Server 2012 R2 and VMware ESXi 5.5. If you must attach hosts

running any other supported operating system (OS), the required information can be found in
the IBM Storwize V3700 Knowledge Center:

http://www.ibm.com/support/knowledgecenter/STLM5A/Tanding/V3700_welcome.htm]
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4.2 Preparing the host operating system

This section describes how to prepare the host attachment that is required to use IBM
Storwize V3700 with FC, iSCSI, or SAS connectivity.

In general, the following steps are required to prepare a host to connect to IBM Storwize
V3700:

1.

Make sure that the current supported system updates are applied to your host operating
system.

2. Make sure that the HBAs are physically installed on the host.

3. Make sure that the current, supported HBA firmware and driver levels are installed on your
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9.

host.

Configure the HBA parameters. Although settings are given for each Host OS in the
following sections, review the IBM V3700 Information Center to determine the currently
supported settings.

Configure host input/output I/O parameters (for example, the disk I/O timeout value).
Install and configure multipath software.
Determine the host worldwide port names (WWPNSs).

Connect the HBA ports to switches using the appropriate cables, or directly attach to the
ports on IBM Storwize V3700.

Configure the switches, if applicable.

10.Configure SAN Boot (optional).

Steps 1 - 9 are covered in this chapter. For information about configuring SAN Boot, see
Appendix A, “Command-line interface setup and SAN Boot” on page 649.

4.2.1 Windows 2012 R2: Preparing for FC attachment

This section details the steps necessary for preparing for a successful implementation.

Installing and updating supported HBAs
Install a supported HBA model with the current supported firmware and drivers for your
configuration:

1.

Determine the current supported HBAs and levels for Windows 2012 R2, which are
available at the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388

Install the driver using Windows Device Manager or vendor tools, such as QLogic
QConvergeConsole, Emulex HBAnyware, or Brocade HBA Software Installer.

Also, check and update the firmware level of the HBA using the manufacturer’s provided
tools.

Always check the readme file to see whether there are Windows registry parameters that
should be set for the HBA driver.

Important: When using the IBM Subsystem Device Driver Device Specific Module
(SDDDSM) for multipath support, the HBA driver must be a Storport (storport.sys)
miniport driver.
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Configuring Brocade HBAs for Windows
After the device driver and firmware are installed, you must configure the HBAs:

1. Use the Brocade host connectivity manager (HCM) software, or reboot into the HBA basic
input/output system (BIOS).

2. Load the adapter defaults.
3. Set the following values:

— Host Adapter BIOS: Disabled (unless the host is configured for SAN Boot)
— Queue depth: 4

Configuring QLogic HBAs for Windows
After the device driver and firmware are installed, you must configure the HBAs:
1. Use the QLogic QConvergeConsole software or reboot into the HBA BIOS.

2. Load the adapter defaults.
3. 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)

— LUNs Per Target: 0

— Port Down Retry Count: 15

Configuring Emulex HBAs for Windows
After the device driver and firmware are installed, you must configure the HBAs:

1. Use the Emulex HBAnyware software or reboot into the HBA BIOS.
2. Load the defaults.
3. Set topology to 1 (10F_Port Fabric).

Setting the Windows disk I/0 timeout value
To configure the disk I/O timeout value on Windows 2012 R2, complete the following steps:

1. Press Win+R.
2. In the Run window, enter regedit and press Enter. This opens the registry editor.

3. Inthe registry editor, go to
HKEY_LOCAL_MACHINE\System\CurrentControlSet\services\Disk\TimeOutValue.

4. Double-click TimeQutValue, or right-click it and select Modify to view and modify the
current timeout value. The window shown in Figure 4-1 opens.

Edit DWORD (32-bit) Value .

Value name:
|TimeOutVaIue |
Value data: Base
|5|]- | () Hexadecimal
(® Decimal
[ ok || cancel |

Figure 4-1 Editing the disk I/O timeout value on Windows 2012 R2
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The default timeout is 60 seconds, and this is the value suggested by IBM. However,
depending on your requirements, you might want to adjust this higher or lower. The
following link explains in detail why it might be useful to adjust the timeout:

http://blogs.msdn.com/b/san/archive/2011/09/01/the-windows-disk-timeout-value-u
nderstanding-why-this-should-be-set-to-a-small-value.aspx

Installing Microsoft MPIO multipathing software

Microsoft Multipath 1/0 (MPIO) solutions are designed to work with device-specific modules
(DSMs) that are written by vendors. The MPIO driver package does not form a complete
solution on its own.

By using this joint solution, the storage vendors can design device-specific solutions that are
tightly integrated with the Microsoft Windows OS. MPIO in Microsoft Windows 2012 R2 is a
DSM designed to work with storage arrays that support the Asymmetric Logical Unit Access
(ALUA) control model, such as active/active storage controllers.

The intent of MPIO is to provide better integration of a multipath storage solution with the
operating system. It also enables the use of multipath in the SAN infrastructure during the
boot process for SAN Boot hosts.

To enable MPIO on Windows 2012 R2, complete the following steps:

1. Open Server Manager.

2. Click Manage — Add Roles and Features.

3. On the Installation Type pane, select Role-based or feature-based installation and
click Next.

4. On the Server Selection pane, select the server that you want to configure and click
Next.

On the Server Roles pane, click Next.
On the Features pane, select Multipath I/O and click Next.
On the next pane, click Install and wait for the installation to complete.
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When this is complete, restart the server to enable MPIO.

For FC attachment, the installation of SDDDSM is also required. The SDDDSM setup
program should enable MPIO automatically. Otherwise, follow the previous steps to enable
MPIO manually.

Installing the IBM SDDDSM multipathing software

The SDDDSM is an IBM multipath 1/0 solution based on Microsoft MPIO technology. This is a
device-specific module designed to support IBM storage devices on a range of platforms,
including Microsoft Windows. Its purpose is to support a fully redundant multipath
configuration environment for IBM Storage Systems.

To ensure correct multipathing with IBM Storwize V3700 when using the FC protocol,
SDDDSM must be installed on Microsoft Windows hosts. To install SDDDSM, complete the
following steps:

1. Check the SDDDSM download matrix to determine the correct level of SDDDSM to install
on Windows 2012 R2 for IBM Storwize V3700:

http://www.ibm.com/support/docview.wss?uid=ssg1S7001350#WindowsSDDDSM
2. Download the software package from the following website:

http://www.ibm.com/support/docview.wss?uid=ssg1S4000350#Storwize
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3. Copy the software package to your Windows server and, on the server, run setup.exe to

install SDDDSM. A command prompt window opens, as shown in Figure 4-2. Enter Yes to
confirm the installation.

+ C:\Users\Administrator\Desktop\SDDDSM_x64_2435-3_140627\SDDDSM_x64_2... | = [ B [TX

Thizs zetup will install Subsystem Device Driver DEM on your machine.
Continue to install? [Yes~sHol _

m |

Figure 4-2 Running setup.exe to install SDDDSM on Windows 2012 R2

. After the setup completes, enter Yes to restart the system, as shown in Figure 4-3.

© C:\Users\Administrator\Desktop\SDDDSM x64 2435-3 140627\SDDDSM x64 2... | = [ B [X]

This setup will install Subsystem Device Driver DSH on your machine.
Continue to install? [YessNol Yes

m | >

Setup iz installing Subsystem Device Driver DEM ...
Enabhling MPIO_Thiz may take some time. please be patient....

Dolnstallation is installing IBM Specific Module _..
Updating Device ROOTMFIO~B862
1 Devices installed ...
Post Installing ...
DoInstallation finished **%
SDDDSH installationsupgrade iz completed. For setup to take effect.

please rehoot your system.
Do youw want to restart your system now? [YessNol _

Figure 4-3 Completion of the SDDDSM installation on Windows 2012 R2

. After the server comes back online, the installation should be complete. You can verify the

installed driver version by opening a Powershell terminal and running the datapath query
version command, as shown in Example 4-1.

Example 4-1 Query SDDDSM version details

PS C:\Program Files\IBM\SDDDSM>./datapath.exe query version
IBM SDDDSM Version 2.4.3.5-3
Microsoft MPIO Version 6.2.9200.16384
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For more information about configuring SDDDSM for all supported platforms, see the
Multipath Subsystem Device Driver User’s Guide. This can be found on the following website:

http://www.ibm.com/support/docview.wss?rs=540&context=ST52G7&q=ssg1*&uid=ssg157000
303&Toc=en_US&cs=utf-8&Tang=en%20en

Determining host WWPNs

The worldwide port names (WWPNSs) of the FC HBA are required to correctly zone switches
and configure host attachment on the IBM Storwize V3700. These can be found using vendor
tools, the HBA BIOS, the native Windows command line, or SDDDSM:

1. To determine the host WWPNs using SDDDSM, we can open a Powershell terminal and
run the datapath query wwpn command, as shown in Example 4-2.

Example 4-2 Query SDDDSM WWPNs

PS C:\Program Files\IBM\SDDDSM> .\datapath.exe query wwpn
Adapter Name PortWWN
Scsi Port2: 21000024FF2D0CC2
Scsi Port3: 21000024FF2D0CC3

2. When the WWPNSs are known, connect the cables and perform any necessary switch
configuration (for example, zoning).

The host is now prepared to connect to the IBM Storwize V3700.
These are the basic steps to prepare a Windows 2012 R2 host for FC attachment. For

information about configuring FC attachment on the IBM Storwize V3700 side, see 4.3.2,
“Configuring IBM Storwize V3700 for FC connectivity”.

4.2.2 Windows 2012 R2: Preparing for iSCSI attachment

This section details the steps necessary for preparing for a successful implementation.

Installing and updating supported HBAs

Install a supported HBA model with the current supported firmware and drivers for your
configuration:

1. Determine the current supported HBAs and levels for Windows 2012 R2, which are
available on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388
2. Install the driver using Windows Device Manager or vendor tools.

3. Also, check and update the firmware level of the HBA using the manufacturer’s provided
tools.

4. Always check the readme file to see whether there are Windows registry parameters that
should be set for the HBA driver.

Important: For Converged Network Adapters (CNAs) that are capable of both FC and
iISCSI, it is important to ensure that the Ethernet networking driver is installed in
addition to the FCoE driver. This is required for configuring iSCSI.

If you are using a hardware iSCSI HBA, see the manufacturer's documentation and Storwize
V3700 Knowledge Center for further details about hardware and host OS configuration:

http://www.ibm.com/support/knowledgecenter/STLM5A/1anding/V3700 welcome.htm]
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The following section describes how to configure iSCSI using the software initiator.

Enabling the iSCSI Initiator

On Microsoft Windows systems, the Microsoft iSCSI Initiator can be used to connect to
external storage attached with Ethernet. Using the iSCSI protocol enables the use of block
storage in a SAN at low cost compared to FC or SAS.

In Windows 2012 R2, the Microsoft iISCSI Initiator is preinstalled. To enable it, complete the
following steps:

1. To start the iSCSI Initiator, open Server Manager and go to Tools — iSCSI Initiator, as
shown in Figure 4-4.

ELE Tools View

Component Services

Computer Management

Defragment and Optimize Drives

Event Viewer

Internet Information Services (115) Manager
iSCSI Inifgtor

Local Se?&"rit},I Policy

MPIO

ODBC Data Sources (32-bit)

QODEBC Data Sources (64-bit)

Performance Monitor

Resource Monitor
Security Configuration Wizard
Services

System Canfiguration

Crsrdmmn lnd, dim

Figure 4-4 Starting the iSCSI Initiator

2. If this is the first time you have started the iSCSI Initiator, the window shown in Figure 4-5
should open. Click Yes to enable the iISCSI Initiator service, which should now start
automatically on restart.

Microsoft iSCSI 2

The Microsoft i5C5l service is not running. The service is required to be started for
i5C5l to function correctly. To start the service now and have the service start
automatically each time the computer restarts, click the Yes button,

Yes ‘ | Mo

Figure 4-5 Enabling the iSCSI Initiator service on restart
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3. The iSCSI Initiator window should open. Select the Configuration tab, as shown in
Figure 4-6.

I5CS] Initiator Propertics ]

| Targets I Discovery | Favorite Targets | Volumes and Devices | RADIUS | Configuration I_

Configuration settings here are global and will affect any future connections made with
the initiator.

Any existing connections may continue to work, but can fail if the system restarts or
the initiator otherwise tries to reconnect to a target.

When connecting to a target, advanced connection features allow spedific control of a
particular connection.

Initiator Name:
ign. 1991-05. com.microsoft:win-dnSipfpsl A

To modify the initiator name, dick Change. Change...

To set the initiator CHAP secret for use with mutual CHAP, CHAP
dlick CHAP,

To set up the IPsec tunnel mode addresses for the initiator,

dlick IPsec. [Psec..

To generate a report of all connected targets and devices on

R t
the system, dlick Report. Epor

More about Configuration

| oK | | Cancel Al

=]
=]

Figure 4-6 Configuring the iSCSI Initiator

4. Make a note of the Initiator Name. This is the iSCSI Qualified Name (IQN) for the host,
which is required for configuring iISCSI host attachment on the IBM Storwize V3700. The
IQN identifies the host in the same way that WWPNSs identify an FC or SAS host.

From the Configuration tab it is possible to change the Initiator Name, enable Challenge
Handshake Authentication Protocol (CHAP) authentication and more. However, these
tasks are beyond the scope of our basic setup. CHAP authentication is disabled by default.
For more information, Microsoft has published a detailed guide about configuring the
iSCSI Initiator on the following website:

http://technet.microsoft.com/en-us/library/ee338476%28v=ws.10%29.aspx
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Configuring Ethernet ports

Itis advised to use separate dedicated ports for host management and iSCSI. In this case, we
need to configure IPs on the iSCSI ports in the same subnet and VLAN as the external
storage to which want to attach.

To configure Ethernet port IPs on Windows 2012 R2, complete the following steps:

1. Go to Control — Network and Internet — Network and Sharing Center. This should
take you to the window shown in Figure 4-7.

B Network and Sharing Center - [o]

(-I ~ 1 |5 » Control Panel » All Control Panel ltems » MNetwork and Sharing Center v O

| Search Control Panel L |

View your basic network information and set up connections
Control Panel Home

View your active networks
Change adapter settings

Change advanced sharing Network Access type: No Internet access
settings Public network Connections: [ Ethernet 2
Access type: No Internet access
Unidentified network Connections: Ethernet 3
Public network Ethernet 4

== )

Local Area Connection

Change your networking settings

i. Set up a new connection or network
= et up a broadband, dial-up, or VPN connection; or set up a router or access point.

=4 Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

See also
Internet Options

Windows Firewall

Figure 4-7 Network and Sharing Center in Windows 2012 R2

In this case, we have two networks visible to the system. The first network is the one we
are using to connect to the server, consisting of a single dedicated Ethernet port for
management. The second network is our iISCSI network, consisting of two dedicated
Ethernet ports for iSCSI. It is advised to have at least two dedicated ports for failover
purposes.
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2. To configure an IP address, click one of the iISCSI Ethernet connections (in this case,

Ethernet 3 or Ethernet 4). The window shown in Figure 4-8 should open.

General

Connection
IPw4 Connectivity:
IPwE Connectivity:
Media State:
Duration:

Speed:

Mo Internet access
Mo Internet access
Enabled

13 days 02:51:40
1.0 Gbps

Bytes:  2,259,634,537,165

-
Sent — *g‘

e

——  Received

3,478,512,710,368

| @Propertes || fjoisatle || Diagnose |

Figure 4-8 Ethernet Status
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3. To configure the IP address, click Properties. The window shown in Figure 4-9 should
open.

L] Ethernet 3 Properties -

Networking | Sharing

Connect using:

L¥ Intel(R) PRC/1000 PT Dual Port Server Adapter

This connection uses the following items:

% Client for Microsoft Networks

EQDS Packet Scheduler

gﬂle and Prirter Sharing for Microsoft Networks

[ -a Microsoft Network Adapter Muttiplexor Protocol
& Link-Layer Topology Discoveny Mapper /0 Driver
i Link-Layer Topology Discovery Responder

. Intemet Protocol Version 6 (TCP/IPvE)

IS Intemet Protocol Version 4 (TCP/IPvd)

Description

Transmigsion Control Protocol/Intemet Protocol. The default
wide area networl protocol that provides communication
across diverse interconnected networks.

| 0K || Cancel

Figure 4-9 Ethernet Properties

4. If you are using IPv6, select Internet Protocol Version 6 (TCP/IPv6) and click
Properties. Otherwise, select Internet Protocol Version 4 (TCP/IPv4) and click
Properties to configure an IPv4 address.

5. For IPv4, the window shown in Figure 4-10 on page 161 should open. To manually set the
IP, select Use the following address and enter an IP address, Subnet mask, and Default
gateway. Set the DNS server address if required. Click OK to confirm.
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6.

Internet Protocol Version 4 (TCP/IPv4) Properties _

General | Alternate Configuration |

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(®) Obtain an IP address automatically
() Use the following IP address:

(®) Obtain DNS server address automatically

() Use the following DNS server addresses:
I
PR

Validate settings upon exit

| oK | | Cancel |

Figure 4-10 Configuring an IPv4 address in Windows 2012 R2

Repeat the previous steps for each port that you want to configure for iISCSI attachment.

The Ethernet ports should now be prepared for iISCSI attachment.

Setting the Windows registry keys

You can adjust the system registry to make iSCSI operations more reliable on Windows 2012
R2. To do this, complete the following steps. You must also look at the suggested guidance for
your application. To set the registry keys, complete the following steps:

1.
2.
3.

Press Win+R.
In the dialog box, enter regedit and press Enter. This will open the registry editor.
In the registry editor, locate the following key:

HKEY LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\LinkDownTime

If the value for the LinkDownTime key is not 120 (decimal value), change the value to 120.
In the registry editor, locate the following key:

HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\MaxRequestHoldTime

If the value for the MaxRequestHoldTime key is not 120 (decimal value) change it to 120.
In the registry editor, locate the following key:

HKEY _LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Class\{4D36E97B-E325-11CE-B
FC1-08002BE10318}\<bus ID>\Parameters\ MaxPendingRequests

If the value for the MaxPendingRequests key is not 2048 (decimal value), change it to 2048.
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6. In the registry editor, locate the following key:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Disk\TimeOutValue
If the value for the TimeOutValue key is not 60 (decimal value), change the value to 60.

For more details about configuring the disk I/O timeout value, see 4.2.1, “Windows 2012
R2: Preparing for FC attachment”.

7. Restart Windows for these changes to take effect.

Multipath support for iISCSI on Windows

For multipathing with iISCSI, you need to enable MPIO. See 4.2.1, “Windows 2012 R2:
Preparing for FC attachment” for instructions on enabling MPIO.

It is important to note that SDDDSM is not supported for iISCSI attachment, so do not follow
the steps to install this as for FC or SAS.

These are the basic steps to prepare a Windows 2012 R2 host for iSCSI attachment. For
information about configuring iISCSI attachment on the IBM Storwize V3700 side, we provide
more information later in this book.

4.2.3 Windows 2012 R2: Preparing for SAS attachment
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In Windows 2012, complete the following actions to prepare for SAS attachment:

v

Installing and updating supported HBAs
Determining host WWPNs

Configuring SAS HBAs on Windows

Enabling multipath support for SAS on Windows

vYvyy

Installing and updating supported HBAs

Install a supported SAS HBA with the current supported firmware and drivers for your
configuration:

1. Determine the current supported HBAs and levels for Windows 2012 R2, which are
available on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388
2. Install the driver using Windows Device Manager or vendor tools.

3. Also, check and update the firmware level of the HBA using the manufacturer’s provided
tools.

4. Always check the readme file to see whether there are Windows registry parameters that
should be set for the HBA driver.

For LSI cards, the following website provides some guidance on flashing the HBA firmware
and BIOS:

http://mycusthelp.info/LSI/ cs/AnswerDetail.aspx?sSessionID=8aid=8352

Determining host WWPNs
The worldwide port names (WWPNSs) of the SAS HBA are required to configure host
attachment on the IBM Storwize V3700.

The host WWPNs can be found using vendor tools or the HBA BIOS.
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However, the easiest way is to determine the host WWPNSs is to complete the following steps:

1. Connect the SAS cables to the ports on the IBM Storwize V3700.
2. Log on to the Storwize CLI with Secure Shell (SSH).
3. Run svcinfo 1ssasportcandidate, as shown in Example 4-3.

Example 4-3 The svcinfo command

IBM_Storwize:ITSO_V3700:superuser>svcinfo 1sssasportcandidate
sas_WWPN

500062B200556140

500062B200556141

For information about connecting to IBM Storwize V3700 with SSH and using the Storwize
CLlI, see Appendix A, “Command-line interface setup and SAN Boot” on page 649.

Configuring SAS HBAs on Windows
The following settings are suggested:

I/0 Timeout for Block Devices: 10

I/O Timeout for Sequential Devices: 10
I/0 Timeout for Other Devices: 10

LUNSs to Scan for Block Devices: All
LUNs to Scan for Sequential Devices: All
LUNs to Scan for Other Devices: All

vyvyvyvyyvyy

Enabling multipath support for SAS on Windows

For multipathing with SAS, you need to enable MPIO and install SDDDSM. See

Chapter 4.2.1, “Windows 2012 R2: Preparing for FC attachment” on page 151 for instructions
about this.

These are the basic steps to prepare a Windows 2012 R2 host for SAS attachment. For
information about configuring SAS attachment on the IBM Storwize V3700 side, see
Chapter 4.3.5, “Creating SAS hosts” on page 195. For information about discovering mapped
SAS volumes from Windows 2012 R2, see 5.3.3, “Discovering SAS volumes from Windows
2012 R2".

4.2.4 VMware ESXi 5.5: Preparing for FC attachment

Complete the following actions to prepare for FC attachment:

Installing and updating supported HBAs

Configuring Brocade HBAs for VMware ESX
Configuring QLogic HBAs for VMware ESX
Configuring Emulex HBAs for VMware ESXi
Configuring multipath support for FC on VMware ESXi
Determining host WWPNs

vyVvyYvyvyYYyvyy

Installing and updating supported HBAs

Install a supported HBA with the current supported firmware and drivers for your
configuration:

1. Alist of the current supported HBAs and levels for VMware ESXi 5.5 are available at this
website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388
2. Install the driver using VMware vSphere Client, the ESXi CLI, or vendor tools.
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3. Also, check and update the firmware level of the HBA using the manufacturer’s provided
tools.

4. Always check the readme file to see whether there is further configuration required for the
HBA driver.

See the VMware Compatibility Guide for more information:

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

Configuring Brocade HBAs for VMware ESX
Follow these steps to configure Brocade HBAs:

1. After the firmware is installed, load the default settings for all of your adapters that are
installed on the host system.

2. Ensure that the Adapter BIOS is disabled, unless SAN Boot is used.

Configuring QLogic HBAs for VMware ESX

After the firmware is installed, you must configure the HBAs. To perform this task, use the
QLogic QConvergeConsole software or the HBA BIOS:

1. Load the adapter defaults.
2. Set the following suggested 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

» Set the following suggested advanced adapter settings:

— Execution throttle: 100

— LUNSs per Target: 0

— Enable LIP Reset: No

— Enable LIP Full Login: Yes
— Enable Target Reset: Yes
— Login Retry Count: 8

— Link Down Timeout: 10

— Command Timeout: 20

— Extended event logging: Disabled (enable it for debugging only)
— RIO Operation Mode: 0

— Interrupt Delay Timer: O

Configuring Emulex HBAs for VMware ESXi
Follow these steps to configure Emulex HBAs:

1. After the firmware is installed, load the default settings for all of your adapters that are
installed on the host system.

2. Ensure that the Adapter BIOS is disabled, unless SAN Boot is used.
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Configuring multipath support for FC on VMware ESXi

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

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

The IBM Storwize V3700 is an active/active storage device. Since VMware ESXi 5.0 and later,
the suggested multipathing policy is Round Robin. Round Robin performs dynamic load
balancing for 1/O.

If you do not want to have the I/O balanced over all available paths, the Fixed policy is
supported. This policy setting can be configured for every volume. Set this policy after IBM
Storwize V3700 volumes have been mapped to the ESXi host. For more information about
mapping volumes to hosts, see Chapter 5, “Volume configuration” on page 199.

Determining host WWPNs

The WWPNSs of the FC HBA are required to correctly zone switches and configure host
attachment on the IBM Storwize V3700. On VMware ESXi 5.5, these can be found using the
VMware vSphere Client.

Note: In VMware ESXi 5.5, some new features can only be accessed through the vSphere
web client. However, we do not demonstrate any of these features, so this and all of the
following examples continue to focus on using the desktop client.

To determine the host WWPNs, complete the following steps:
1. Connect to the ESXi server (or VMware vCenter) using the VMware vSphere Client.

2. Browse to the Configuration tab. HBA WWPNSs are listed under Storage Adapters, as
shown in Figure 4-11.

[mcr-host-136.stglab.manchester.uk ibm_com VMware ESXi, 5.5.0, 1331820 | Evaluation (58 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance (ol Ml Local Users & Groups | Events | Permissions

Hardware Storage Adapters Add... Remove  Refresh  RescanAll..
Health Status By e s
Tbex Peak 2 port SATA IDE Controller
@ vmhbat Block SCSI
@ vmhbass Block SCSI
Tbex Peak 4 port SATA IDE Controller
Netriorking @ vmhbao Block SCST
+ Storage Adapters @ vmhba2 Block SCST
tetwork Adzpters I5P2532-based 8Gb Fibre Channelto PCT Express HBA
d Settings & vmhba3 Fibre Channel _ 20:00:00:23:77:2d:0d:e2 21:00:00 2%:f:2d0d:e2__ |
@ vmhbas FibreChannel  20:00:00:24:7:2d:0d:63 21:00:00:24:ff:2d :0d:e3
LSI1064E
Software @ vmhba2 Block scs1
Licensed Features
Time Configuration Details
DNS and Routing
Authentication Services vmhba3
Vit Machine Startun/Shutdown Model:  1SP2532-baced 8Gb Fibre Channel to PCI Express HEA
) WWN:  20:00:00:24:fF:2d:0d:e2 21:00:00:24:FF: 2d:0c:e2
virtuzl Machine Swapfie Location e e e —
C Frofile
onfiguraton View: [Devices Paths
5 Allocation Name Runtime Name Operational State | LUN Type Drive Type Transport Capacity | Ovmer
Agent VM Settings
Advanced Settings

Figure 4-11  FC WWPNSs in VMware vSphere Client

These are the basic steps required to prepare a VMware ESXi 5.5 host for FC attachment.
We provide more information later in this book.
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4.2.5 VMware ESXi 5.5: Preparing for iSCSI attachment

Installing and updating supported HBAs
Install a supported HBA model with the current firmware and drivers for your configuration:

1. Determine the current supported HBAs and levels for VMware ESXi 5.5, which are
available on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388
2. Install the driver using VMware vSphere Client, the ESXi CLI, or vendor tools.
3. Also, check and update the HBA firmware level using the manufacturer’s provided tools.
4. Always check the readme file to see whether there is further configuration required for the
HBA driver.
See the VMware Compatibility Guide for more information:
http://www.vmware.com/resources/compatibility/search.php
Important: For Converged Network Adapters (CNAs) that are capable of both FC and

iSCS], it is important to ensure that the Ethernet networking driver is installed in addition to
the FCoE driver. This is required for configuring iSCSI.

If you are using a hardware iISCSI HBA, see the manufacturer's documentation and IBM
Storwize V3700 Knowledge Center for further details about configuring the hardware and
host OS. The following section describes how to configure iISCSI using the software initiator.

Enabling the iSCSI Initiator

The iSCSl initiator is installed by default on VMware ESXi 5.5, and only needs to be enabled.
To do this, you need to add and enable the iISCSI Software Adapter. Complete the following
steps:

1. Connect to your ESXi server using the VMware vSphere Client.
2. Browse to the Configuration tab and select Storage Adapters.
This should open the view shown in Figure 4-12.

mer-host-136.stglab.manchester.uk.ibm com VMware ESX], 5.5.0, 1331820 | Evaluation (53 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance [l IERRL Local Users & Groups | Events | Permissions

Hardware Storage Adapters .Qdd.‘n"] Remove Refresh Rescan Al...
Device Type WN
Ibex Peak 2 port SATA IDE Controller
@ vmhbal Block 5C5t
Storage & vmhbaiz Block 5CSL
Thex Peak 4 port SATA IDE Controller
tietnarking @ vmhbao Black sCSI
» Storage dapters @ vmhbasz Block 5C5t

Network Adapters LSI1064E

Advanced Settings @ vmhba? Block 5C51
en

Details

= vmhba1l
Startup/Shutdown Model:  Ibex Peak 2 port SATA IDE Controler
pfile Location Tergets: 1 Devices: 1 Paths: 1

View: |Devices Paths

Name Runtime Name Operational State | LUN Type Drive Type Transport Capacity | Owner Har
[[Cocal MATSHITA CD-ROM (mpxvm... _wmhbal:C0:T0:L0__ Mounted [ cdrom Unknowin Block Adapter NMP Not

Agent VM Settings
Advanced Settngs

i n N b

Figure 4-12 Adding a new storage adapter using VMware vSphere Client
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3. Click Add, and the window shown in Figure 4-13 should open.

-
E] Add Storage Adapter

==

*  Add Software iSCSI Adapter

~
0K | Cancel Help

Figure 4-13 Add Software iSCSI Adapter

4. Select Add Software iSCSI Adapter and click OK. The window shown in Figure 4-14

should open.

Software i5CSI Adapter

B

. Anew software i5C5] adapter will be added to the Storage Adapters list.
- l L After it has been added, select the software i15CSI adapter in the list and
click on Properties to complete the configuration.

0K | Cancel

. —

Figure 4-14 Confirm addition of the Software iSCSI Adapter

5. Click OK to confirm. The Software iSCSI Adapter should now be listed under Storage
Adapters, as shown in Figure 4-15.

mer-host-136.stglab.manchester.uk.ibm.com VMware ESXj, 5.5.0, 1331820 | Evaluation (53 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance IR TGt uh. Local Users & Groups | Events | Permissions

Hardware Storage Adapters Add... Remove  Refresh  Rescan Al
Health Status Device Type WWN
Proceseors i5C51 Software Adapter
[ @ vmhba34 iscs1 in. 1398-01.com.vmuare:mer-host-136-0bcdsd32:
. ' Ibex Peak 2 port SATA IDE Controller
rage
- gh [ vmhbat Blocksst |
ehvorking @ vmhba33 BlackSCSL
» Storage Adapters Tbex Peak 4 port SATA IDE Controller
Network Adapters @ b Slock scst
Advanced Settings @ mhban Slock scst
Power Management LSI1064E
vmhba2 8lock SCsI
Software @
Licensed Features
Time Configuration
DNS and Routing Details
Authentication Services ———
Virtual Machine Startup/Shutdown Model:  Thex Peak 2 part SATA IDE Controller
Virtual Machine Swapfile Location Targets: 1 Devices: 1 Faths: 1
Security Profile
View: [Devices Paths
Host Cache Configuration
System Resource Alocation Name Runtime Name Operational State | LUN Type Drive Type Transport Capacity | Owner Hat
Agent VM Settings [ Local MATSHITA CD-ROM (mpxvm... vmhbaLiCU:T0:L0 _ Mounted ] cdrom Unknovn Block Adapter NMP Nol
Advanced Settings
<] . ] b

Figure 4-15 The Storage Adapters view showing the newly added iSCSI Software Adapter
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6. To find the iSCSI initiator name and configure the iISCSI Software Adapter, right-click the
adapter and click Properties. The window shown in Figure 4-16 should open. Make a
note of the initiator name and perform any other necessary configuration.

B T ————

General |Network Configuration I Dynamic Discovery I Static Discovery I
—IiSCSI Properties

Name: ign. 1998-0 1. com. vmware:mer-host-136-0bc85432
Alias:
Target discovery methods:  Send Targets, Static Target
— Software Initiator Properties
Status: Enabled

CHAP... Advanced...

Close | Help |
|

Figure 4-16 Properties of the iSCSI software adapter

The VMware ESXi 5.5 iSCSI initiator is now enabled and ready for use with IBM Storwize
V3700. The next step required is to configure the Ethernet adapter ports.
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Configuring Ethernet ports
To configure Ethernet adapter ports for iISCSI attachment in VMware ESXi 5.5, complete the
following steps:

1. Browse to the Configuration tab and select Networking, as shown in Figure 4-17.

micr-host-136.stglab.manchester.uk.ibm.com VMware ESXi, 5.5.0, 1331820 | Evaluation (54 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance |[RLE eI Local Users & Groups | Events | Permissions

Hardware View: |vSphere Standard Switch
Health Status Networking Refresh  Add Networking... Properties
Processors
Memory Standard . Properties..,
Storage .

» Netwerking Q. 1000 Full  §3
Storage Adapters
Network Adapters 3 Management Network Q.
Advanced Settings wmk : 9.174.154.113
Power Management fe8D::5ef3:fcfffebbids

Software

Licensed Features
Time Configuration

DNS and Routing

Authentication Services

Virtual Machine Startup/Shutdown
Virtual Machine Swapfile Location
Security Profile

Host Cache Configuration

System Resource Allocation
Agent VM Settings

Advanced Settings

Figure 4-17 The network Configuration tab in VMware vSphere Client

2. Click Add Networking to start the Add Network Wizard, as shown in Figure 4-18.

a Add Network Wizaa. - ‘ ' - ‘ ‘ I__ ﬂu

Connection Type
Networking hardware can be partitioned to accommodate each service that requires connectivity.

Connection Type

MNetwork Access Connection Types
Connection Settings @ T
Summary

Add a labeled network to handle virtual machine network traffic,

* yMkernel

The ¥YMkernel TCP/IP stack handles traffic for the following ESXi services: vSphere vMotion, ISCSI, NFS,
and host management.

Help | < Back | Next = I Cancel

Figure 4-18 The Add Network Wizard in VMware vSphere Client

3. Select VMkernel and click Next.
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4. Create a new vSwitch by selecting one or more network interfaces to use for iSCSI traffic
and click Next, as shown in Figure 4-19.

Add Network Wiza . -

VMkernel - Network Access

The YMkernel reaches networks through uplink adapters attached to vSphere standard switches.

Connection Type
Network Access

Select which vSphere standard switch will handle the network traffic for this connection. You may also create a new
vSphere standard switch using the undaimed network adapters listed below.

Connection Settings
Summary

»

{* Create a vSphere standard switch Speed Networks
Intel Corporation 8257 1EB Gigabit Ethernet Controlle

W BB vmnic2 1000 Full Mone

¥ EB vmnic3 1000 Full Nore

Intel Corporation 82574L Gigabit Network Connection E
[~ BB vmnici Down MNone

" Use vSwitcho Speed Networks
Intel Corporation 82574L Gigabit Network Connectiol

[~ B8 vmnico 1000 Full  9.174.152.1-9.174.158.254 o
Preview:
WMkems! Port Physical Adapters
VMkernel g BB vmni
EB vmnic3

Help |

< Back | Next > I Cancel

Figure 4-19 Creating

Note: It is advised

a new vSwitch using two physical adapter ports

to select at least two interfaces for failover purposes.
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5. The wizard then prompts you to create a single VMkernel port within the new vSwitch, as
shown in Figure 4-20.

6. Enter a meaningful Network Label and, if using VLAN tagging, enter a VLAN ID or select
All from the drop-down menu.

There are other options available. See VMware documentation for details about
configuring these.

) Add Network Wizard

VMkernel - Connection Settings
Use network labels to identify YMkernel connections while managing your hosts and datacenters.

Connection Type
Network Access
= Connection Settings
IP Settings
Summary

—Port Group Properties

Network Label: IStorwize_iSCSI_OlI

VLAM ID (Optional): |None (D LI
[™ Use this port group for vMotion
[~ Use this port group for Fault Tolerance logging
[ Use this port group for management traffic

Network Type: IIP (Default) 'l

Preview:

Wiks art

Storwize iSCSI 01

Physical Adapters

Q. BB vmnic2
BB vmnic3

Help | < Back | Next = I Cancel
Z)
Figure 4-20 Configuring a VMkernel port on the new vSwitch
7. Click Next to continue.
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8. Enter an IP address for your iSCSI network. You should use a dedicated network for iSCSI
traffic, as shown in Figure 4-21.

VMkernel - IP Connection Settings
Specify VMkernel IP settings

Connection Type
Metwork Access

E Connection Settings

" Obtain IP settings automatically
* Use the following IP settings:

IP Settings IP Address: 0,0 ., .86
Summary
Subnet Mask: 255 , 255 ., 255 ﬂ
VMkernel Default Gateway: g 174 , 152 1 Edit... |
Preview:

WMkame! Port
Storwize_iSCSI_01
10.0.10.6

Phiysical Adapters

B8 vmnic2
B8 vmnic3

e

Help |

Figure 4-21 Configuring IP settings for the new VMkernel port

| MNext > I

< Back Cancel

9. Click Next to see what is added to the host network settings and Finish to exit from iSCSI
configuration. The network configuration page should now look like Figure 4-22.

mocr-host-136.stglab.manchester.uk.ibm.com VMware ESXi, 5.5.0, 1331820 | Evaluation (43 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance [[ESITerTt

Local Users & Groups | Events | Permissions
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Power Managsment feB0::5ef3:fcff:fe2bibich

Software

Standard Switch: vSwitchl
Licensed Features

Time Configuration

DNNs nd Routing

Authentication Services

Virtual Machine Startup/Shutdonn
Virtual Machine Swapfile Location

3 Storwize_iSCSL 01
vmk1:10.0.10.6

Security Profile

Host Cache Configuration
System Resource Alocation
Agent UM Settings
Advanced Settings

Remove... Properties...

Phys s
. B vmnic3 1000 Full |2
B vmnic2 1000 Full B2

Hardware view: [vSphere Standard Switch
Health Status Networking Refresh  Add Networking... Properties...
Processors
Memory Standard Switch: vSwitchd Remove... Properties...
Storage Virtu t Group Phys) s
+ Networking £ |VM Network . BB vmnico 1000 Full B3
Storage Adapters TT——y
Network Adapters §7|Management Network. .
Advanced Settings vmkD : 8.174.154.113

Figure 4-22 The network Configuration page with the newly created vSwitch and VMkernel port
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10.To add further VMkernel ports to this switch, click Properties to open the window shown in
Figure 4-23, then click Add. This reopens the same wizard you have just gone through, so
follow the same steps to add a second VMkernel port.

r@ vSwitchl Properﬁ;s N — - S — i&@gﬂ
Ports lNetwork Adapters ]
T ST vSphere Standard Switch Properties =
@' vSwitch 120 Ports € Number of Ports: 120
g Storwize_j5CSI_01  wMotion and IP ...
Advanced Froperties
MTU: 1500
Default Polides
Security
Promiscuous Mode: Reject
MAC Address Changes: Accept L
Forged Transmits: Accept i
Traffic Shaping
Average Bandwidth: -
Peak Bandwidth: =
Burst Size: =
Failover and Load Balancing
Load Balancing: Port ID
Metwork Failure Detection: Link status only
Motify Switches: Yes L
Failback: Yes
Add... Edit... Active Adapters: vmnic2, vmnic3 =
Close | Help

Figure 4-23 Adding another VMkernel port in the vSwitch Properties

11.1n this example, you create a second VMkernel port with IP 10.0.10.7. The network
configuration page should now look like Figure 4-24.

mecr-host-136.stglab.manchester.uk.ibm.com VMware ESXi, 5.5.0, 1331820 | Evaluation (43 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance [[EUGENEIEN L ocal Users & Groups | Events | Permissions

Hardware View: [vSphere Standard Switch
Health Status Networking Refresh Add Networking... Properties...
Processars
Memory Standard Switch: vswitchd Remove... Properties...
Storage Virty t Group [ Physica prers.

b Networking T3 VM Network Q. BB vmnicd 1000 Full |03
Storage Adapters prr—T—
Network Adapters 7 | Management Network g.‘
Advanced Settngs vkl : 8.174.154.113
Power Management Fenn::sefa:foff:feabiblcn

Software

Remave... Properties...
Licensed Features

prers
nic3 1000 Full | 7

Time Configuration
DNS and Routing

vmk2 : 10.0.107 L.- vmnic2 1000 Full |G
Authentication Services
Virtual Machine Startup/Shutdown 13 Storwize_iSCSI_01 @
Virtual Machine Swapfile Location vmk1 : 10.0.10.6

Security Profile

Hast Cache Configuration
System Resource Allocation
Agent VM Settings
Advanced Settings

Figure 4-24 The finished network Configuration page

12.You must now bind the VMkernel ports to the iSCSI Software Adapter. To do this, go to
Storage Adapters, right click the iISCSI Software Adapter and click Properties.

13.Then, go to Network Configuration and click Add to start adding the VMkernel ports.
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14.The window shown in Figure 4-25 should open. Click OK to add the first port, then repeat
for the second.

() Bind with VMkernel Network Adapter [ =
Iﬂ Only WMkernel adapters compatible with the iSCSI port binding requirements and available
physical adapters are listed.
If & targeted WMkernel adapter is not listed, go to Host = Configuration > Metworking to update
its effective teaming palicy.
Select YMkernel adapter to bind with the iISCSI adapter:
Port Group WMkernel Adapter Physical Adapter
Q Management Network (vSwitch0) — wmk0 ER vmnicl (1000, Full) |
Q Storwize_i5CSI_01 (vSwitch1) vmk1 E@ vmnic2 (1000, Full)
Q Storwize_i5CSI_02 (vSwitch1) vmk2 E@ vmnic3 (1000, Full)
- - EA vusbo(10,Half)
- - E@ vmnicl (1000, Full)
Metwork Adapters Details:
Virtual Network Adapter
WMkernel: vmkd
Switch: vSwitchi
Part Group: Management Netwark
IP Address: 9.174.154.113
Subnet Mask: 255,255.248.0
IPv6 Address: feB0:: 5ef3: foffife2bibich /64
Physical Network Adapter
Name: vmnicd
Device: Intel Corparation 82574L Gigabit Network Connection
Link Status: Connected
Configured Speed: 1000 Mbps (Full Duplex)
oK | Cancel Help
A

Figure 4-25 Adding VMkernel ports to the iSCSI Adapter

Important: If the VMkernel ports are reported as Not Compliant, complete the steps
described in “Configuring multipath support for iISCSI on VMware ESXi” on
page 176 and try again.
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15.The Network Configuration tab should now look like Figure 4-26. Click Close to finish

binding the VMkernel ports.

" () iSCSl Initiator (vmhba34) Propertis

General Metwork Configuration |Dynamic Discovery I Static Discovery I

VMkernel Port Bindings:

Port Group - | WMkernel Adapter | Port Group Policy | Path Status |

% Storwize_iSCSI_01 (vSwi.. vmkl & Compliant <» Mot Used

% Storwize_iSCSI_02 (vSwi.. vmk2 & Compliant v Mot Used

4 T | 3
Add... Remove

WMkernel Port Binding Details:

Virtual Network Adapter

VMkernel: vmk1

Switch: vSwitchl

Part Group: Storwize_iSCSL 01

Port Group Policy: @ Compliant

IP Address: 10.0.10.6

Subnet Mask: 255.255.255.0

IPv6 Address: feB0:: 250: 56ff: fe68:f48c/64

Physical Network Adapter

Name: vmnic2

Device: Intel Corporation 82571EB Gigabit Ethernet Cantraller
Link Status: Connected

Configured Speed: 1000 Mbps (Full Duplex)

Cloze

Help

Figure 4-26 The VMkernel ports added to the iSCSI Adapter

16.The window shown in Figure 4-27 should open. Click Yes to rescan the adapter and

complete this procedure.

Rescan - l-‘-'J

. Avrescan of the host bus adapter is recommended for this configuration
Llén change. Rescan the adapter?

| Yes | Mo I
L

Figure 4-27 Rescan the iSCSI Software Adapter
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Configuring multipath support for iSCSI on VMware ESXi

As explained in Chapter 4.2.4, “WVMware ESXi 5.5: Preparing for FC attachment” on
page 163, the ESXi server has its own multipathing software.

For iSCSI, there is some extra configuration required in the VMkernel port properties to
enable path failover. Each VMkernel port must map to just one physical adapter port, which is
not the default setting. To fix this, complete the following steps:

1. Browse to the Configuration tab and select Networking.

2. Click Properties next to the vSwitch that you configured for iISCSI to open the window
shown in Figure 4-28.

B ——— — = =
E‘J vSwitchl Properties [ ==l &J
Ports l Network Adapters

Configuration Summary IR s

fit vswitch 120 Ports AELTi i Storwize_iSCSL 01

@ Storwize iSCSL02 vMotion and IP ... WLAN ID: None (0)

@ Storwize iSCSI_01  vMotion and IP ... wMotion: Disabled
Fault Talerance Logging: Disabled
Management Traffic: Disabled
iSCSI Port Binding: Disabled E
NIC Settings
MAC Address: 00:50:56:68:f4:8c
MTU: 1500
IP Settings
IP Address: 10.0.10.6
Subnet Mask: 255.255.255.0

View Routing Table. ..
Effective Polices
Security
Promiscuous Mode: Reject
MAC Address Changes: Accept
Add... | Edit... | Remove Forged Transmits: Accept J
Close Help

Figure 4-28 vSwitch Properties with VMkernel ports listed

176 Implementing the IBM Storwize V3700



3. Select one of the VMkernel ports and click Edit. The window shown in Figure 4-29 should
open.

l General |IP Settings I Security I Traffic Shaping I NIC Teaming I

—Paort Properties
Metwork Label: IStorwize_iSCSI_Ol
VLANM ID (Optional): INone [(1)] LI
wMotion: ™ Enabled
Fault Tolerance Logging: ™ Enabled
Management Traffic: ™ Enabled
iSCSI Port Binding: ™ Enabled
—MIC Settings
MTLL: IlEUU 3:

0K I Cancel Help

Figure 4-29 Editing a VMkernel port
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4. Go to the NIC Teaming tab, select Override switch failover order, and then ensure that
each port is tied to just one physical adapter port, as shown in Figure 4-30.

() V5000_iSCSI_1 Properti [éq

General ] IP Settings ] Security ] Traffic Shaping MIC Teaming ]

Puolicy Exceptions

Load Balancing: I |Rnute based on the originating virtual port ID J

Network Failover Detection: N |Link status only J
Notify Switches: ™ |'T'es J
Failback: ™ |'T'es J

Failover Order:
¥ Cwverride switch failover order:

Select active and standby adapters for this port group. In a failover situation, standby
adapters activate in the order spedfied below.

Name Speed MNetworks

Active Adapters

E@ wvmnic2 1000 Full Nane 4
Standby Adapters

Unused Adapters

E@ wvmnic3 1000 Full Nane

Adapter Details

MName:
Location:

Driver:

oK | Cancel Help

Figure 4-30 Configuring a VMkernel port to bind to a single physical adapter port

These are the basic steps required to prepare a VMware ESXi 5.5 host for iSCSI attachment.
We provide more information later in this book.

For more information about configuring iSCSI attachment on the VMware ESXi side, the
following white paper published by VMware is a useful resource:

http://www.vmware.com/files/pdf/techpaper/vmware-multipathing-configuration-softwa
re-iSCSI-port-binding.pdf

4.2.6 VMware ESXi 5.5: Preparing for SAS attachment

178

To prepare for SAS attachment, complete the following steps:

Installing and updating supported HBAs

Configuring SAS HBAs on VMware ESXi

Confirming multipath support for SAS on VMware ESXi
Determining host WWPNs

vyvyyy
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Installing and updating supported HBAs

Install a supported HBA with the current supported firmware and drivers for your
configuration:

1. Determine a list of the current supported HBAs and levels for VMware ESXi 5.5, which are
available on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004388
2. Install the driver using VMware vSphere Client, the ESXi CLI, or vendor tools.

3. Also, check and update the firmware level of the HBA using the manufacturer’s provided
tools.

4. Always check the readme file to see whether there is further configuration required for the
HBA driver.

See the VMware Compatibility Guide for more information:
http://www.vmware.com/resources/compatibility/search.php

For LSI cards, the following website provides some guidance on flashing the HBA firmware
and BIOS:

http://mycusthelp.info/LSI/_cs/AnswerDetail.aspx?sSessionID=&aid=8352

Configuring SAS HBAs on VMware ESXi

In this example, we used an LS| 9207-8e card and did not have to configure HBA parameters
beyond the default settings. It is advised to check the parameters using the HBA BIOS or
vendor tools to confirm that they are suitable for your requirements.

Confirming multipath support for SAS on VMware ESXi

As with FC, we can use native ESXi multipathing for SAS attachment on VMware ESXi 5.5.
See Chapter 4.2.4, “VMware ESXi 5.5: Preparing for FC attachment” on page 163 for more
details.

Determining host WWPNs
The worldwide port names (WWPNSs) of the SAS HBA are required to configure host
attachment on the IBM Storwize V3700.

The host WWPNs are not directly available through VMware vSphere Client. However, you
can find them using vendor tools or the HBA BIOS. The method described in Chapter 4.2.3,
“Windows 2012 R2: Preparing for SAS attachment” on page 162 also works.

These are the basic steps required to prepare a VMware ESXi 5.5 host for SAS attachment.
We provide more information later in this book.

For further information and guidance on attaching storage with VMware ESXi 5.5, the
following document published by VMware is a useful resource:

http://pubs.vmware.com/vsphere-55/topic/com.vmware.IChase/PDF/vsphere-esxi-vcenter
-server-552-storage-guide.pdf
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4.3 Configuring hosts in IBM Storwize V3700
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This section describes how to create FC, iSCSI, and SAS hosts using the IBM Storwize
V3700 GUI. We assume that the hosts have been previously prepared, as described in
Chapter 4.2, “Preparing the host operating system” on page 151. We also assume that FC
addresses, SAS addresses, or iSCSI initiator names were recorded for host creation
purposes.

Considerations when configuring hosts in IBM Storwize V3700

When creating a host object in IBM Storwize V3700, it is important to verify the configuration
limits and restrictions, which are published on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg151004921

Creating a host object using the GUI
To create a host object, complete the following steps:

1. From the IBM Storwize V3700 GUI, open the hosts view by navigating to Hosts — Hosts,
as shown in Figure 4-31.

Figure 4-31 Opening the hosts view

Implementing the IBM Storwize V3700


http://www.ibm.com/support/docview.wss?uid=ssg1S1004921

This should load the page shown in Figure 4-32.
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Figure 4-32 The Hosts view with no host objects configured

2. Click the Add Host button to open the Add Host wizard, as shown in Figure 4-33.

Add Host x

Choose the Host Type

T Tl-3

Fibre Channel Host iSC5l Host SAS5 Host

Figure 4-33 Choosing the host type in the Add Host wizard

3. Choose whether to create an FC host, an iSCSI host, or an SAS host, and follow the steps
in the wizard. The following sections provide guidance for each attachment type.
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4.3.1 Creating FC hosts

To create an FC host, complete the following steps:

1. Click Fibre Channel Host. The Fibre Channel host configuration wizard opens, as shown
in Figure 4-34.

Add Host

Host Name (optional): ||

Fibre Channel Ports

Port Definitions

You have not added any WIWPNs yet

Advanced Settings
Host Type
Generic (default)
HP/UX
OpenVMS
TPGS

Figure 4-34 The FC host configuration wizard
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2. Enter a descriptive Host Name and click the Fibre Channel Ports drop-down menu to
view a list of all FC WWPNSs visible to the system, as shown in Figure 4-35.

Add Host x

""--.._‘—-—

Host Name (optional):

Fibre Channel Ports

[ | s =

21000024FF2D076C Qj

21000024FF2D076D
21000024FF2D0CC2 | ZEEEI U

21000024FF2D0OCC3
50050762030412D0
50050763030412D1
50050762030812D0
50050763030812D1
50050762030C12D0
50050768030C12D1
50050762031012D0
| 5005076803101201

Figure 4-35 FC WWPNs visible to the system

3. If you have previously prepared an FC host, as described in Chapter 4.2, “Preparing the
host operating system” on page 151, the WWPNSs you recorded in this section should
display.

4. If they do not display in the list, verify that you have completed all of the required steps.
and check your SAN zoning and cabling. Click Rescan in the configuration wizard.

Important: It is possible to enter WWPNs manually. However, if these are not visible to
IBM Storwize V3700, the host object shows as offline and is unusable for I/O operations
until the ports become visible.
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5. Select the WWPNs for your host and click Add Port to List for each. These will be added
to Port Definitions, as shown in Figure 4-36.

Add Host x

""l--..,i——

Host Name (optional):

Fibre Channel Ports

[ |

Port Definitions

v 21000024FF2D07EC ®

v 21000024FF2D0760D ®

Advanced Settings
Host Type
@) Generic (defawi)
HPIUX
OpenVMS
TPGS

5 Aovances. Chaavost W cancer |

Figure 4-36 Adding the host WWPNs

6. In the Advanced Settings, it is possible to choose the Host Type. If using HP/UX,
OpenVMS, or TPGS, this needs to be configured. Otherwise, the default option (Generic)
is fine.

7. Click Add Host and the wizard completes, as shown in Figure 4-37.

Add Host

v" Task completed. 100%

= View more details

"Close | = Cancer

Figure 4-37 Completion of the Add Host wizard
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8. Click Close to return to the host view, which should now list your newly created host
object, as shown in Figure 4-38.

(" Rad fiost | = Actions | O Fiter | B
B
¥
&
£ Allocated: 52.00 GiB / 5.44 Tib (2%) i Running Tasks (0) [ Health Status »)

Figure 4-38 The Hosts view with the newly created host object listed

9. Repeat these steps for all of the FC hosts.

After the host objects have been created, see Chapter 5, “Volume configuration” on
page 199 to create volumes and map them to the hosts.

4.3.2 Configuring IBM Storwize V3700 for FC connectivity

It is possible to configure the FC ports on IBM Storwize V3700 to only be used for certain
connections. This is sometimes referred to as Port Masking. In a system with multiple 1/O
groups and remote partnerships, this is a useful tool for ensuring peak performance and
availability.

The following options are available per port:

» Any. Allow local and remote communication between nodes.
Local. Allow only local node communication.

Remote. Allow only remote node communication.

None. Do not allow any node communication.

vyy

In all cases, host I/O is still permitted, so the None option could be used to exclusively
reserve a port for host 1/0.

There is a limit of 16 logins per node from another node before an error is logged. A
combination of port masking and SAN zoning can help to manage this and support optimum
I/0O performance with local, remote, and host traffic.

Chapter 4. Host configuration 185



To configure FC ports, complete the following steps:

1. Go to Settings — Network, as shown in Figure 4-39.

g > System

Actions Qverview

(Csupport

92.00 GiB
Allocated

—
544 TiB

Physical

L ST YT — —— D )

Figure 4-39 Opening the Settings > Network view

2. Select Fibre Channel Ports and the FC port configuration view should open, as shown in
Figure 4-40.

Network

lletwork Fibre Channel Ports
2 E Management IP Each portis configured identically across all nodes in the system. The connection determines with which systems the portis allowed to communicate. Each portis allowed to communicate with
\ Addresses hosts and storage systems

= Actions | O Filter

q ISemiceerddmsm )

@ Ethernet Ports
r

w‘scs'
4 Fibre Channel

%? Connectivity
‘ @ Fibre Channel Ports

genEe da

C Alocates: 32,00 G | 544 118 (296) £ C Running Tasies (0) ) @

Figure 4-40 The Fibre Channel Ports pane
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3. To configure a port, right-click the port, and select Modify Connection. This should open
the window shown in Figure 4-41.

Modify Connection for Port 1 x

Select the systems that can be accessed from the port:

Any
Local
Remote
Hone

i ()

Figure 4-41 Modifying Connection for Port 1

In this example, select None to restrict traffic on this port to host I/O only.
Click Modify to confirm the selection.

Note: In doing this, we are configuring Port 1 for all nodes. It is not possible to configure
FC ports on a per-node basis.

You can view connections between nodes, storage systems, and hosts by selecting Fibre
Channel Connectivity while in the network settings view.

6. Choose which connections you want to view and click Show Results, as shown in
Figure 4-42.

[T s Administrator)

Network - .
TR o< Channel Connectivity
® E Management IP Dislay the connectivit between nodes and other storage systems and hosts that are attached through the Fibre Channel network
\ Addresses
View connectivty for: | All niodes, storage systems, and hosts - | | [ER LIS
‘ I Service IP Addresses
o Fiter | B T
S M Ethernet Ports - : = = -
emet Po SOSOTRUM0TZD0 0T SO0SITOAO0CODGC 3 o000 @ nectve nodet  Unknown -
SOSOTBHUSOCTZD0 OO SO0SOTBE0CCODS 3 o0 @ nactve node2  nknown
‘

L.! wigcg 21000024FF20076C 010400 50050768030C0DEC 3 011000 & Inactive  nodet Unknown
- SOOSOTRUSOZN D000 SO0SUTBAO0CODGC 3 o000 @ nactve nodet nknown
- B} SOUS076E03101200 011600 S0050763030CC006 3 ot0F00 Inactive  node2 Uninown
= £ Fibre Channel &

i wc(ﬂmediviw 50050768030C12D1 011600 5005076803080D6C 2 010800 @ Inactive  noded Unknown

,IL -_— 21000024FF200CC2 010900 500507680308006C 2 010800 @ Inactive  node Unknown

2 t;l.@ Fibre Channel Ports 21000024FF20076C 010400 50050763030CCODE 3 010F00 @ inactive  node2 Unknown

l ’ 50050768030812D0 010500 500507630303006C 2 010800 @ Inactive nodei Unknown

& SOSTRMOTZD 000 S00su7eaO0CODeC 3 o000 @ nactve nodet nknown
SOSOTBRUSOCTZDN  OWEO  SOSOTRAOECODS 2 o0 @ nactve node2  nknown

w’ 21000024FF2D0CC2 010900 500507680308C0D6 2 010700 @ Inactive node2 Unknown
roooczerrOTeD  owo  suosu7oaooainec 2 v0 @ nactve nodet nknown
SOSOTBRUSOEIZD0  DOS00  SOOSOTRAOECODS 2 o070 @ nactve node2  nknown -
50050768031012D1 010200 50050768030CCODE 3 010F00 @ Inactive node2 Unknown
O00OZ4FFIOCCS DOCO0 su0su7eaO0CODGC 3 o000 @ nectve nodet nknown
MOO0G4FFOTED  OWIOD  SO0S07BE0ECODS 2 o0 @ nactve node2  nknown
5005076803081201 011700 500507630303006C 2 010800 @ Inactive nodei Unknown
SOSOTRNOZ0 DD SO0SUTOIO0GDGC 2 v0 @ nactve nodet  nknown
MO00O4FFINCCE DOCO0 SO0SO7EO0CCODS 3 o0 @ nactve node2  nknown

C TYETIETTeT) ) C Running Tasks (0) ) ——— e —
Figure 4-42 Viewing Fibre Channel Connectivity between nodes, storage systems, and hosts
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4.3.3 Creating iSCSI hosts

To create an iSCSI host, complete the following steps:
1. Click iSCSI Host and the iSCSI host configuration wizard opens, as shown in Figure 4-43.

Add Host x

Host Name (optional): ||

iSC5l Ports

Paort Definitions
You have not added any iSCS! ports yet.

Use CHAP authentication {all ports)

Advanced Settings
Host Type
Generic (default)
HPIUX
OpenVMS
TPGS

Figure 4-43 The iSCSI host configuration wizard

2. Enter a descriptive Host Name and enter the iSCSI Initiator Name into the iISCSI Ports
box, then click Add Ports to List.
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3. This displays under Port Definitions, as shown in Figure 4-44. Repeat this step if several
initiator names are required.

Add Host X

Host Hame (optional): |

iSC5l Ports

[ |

Port Definitions

ign. 1588-01. com.vmw are:mcr-host-136-0bca5d32 4

Use CHAP authentication (all ports)

Advanced Settings
Host Type
@) Generic (default)
HPRIUX
OpenVMS
TPGS

e rovaned Chaaost |~ carce

Figure 4-44 Adding the iSCSI initiator Host Name

4. In the Advanced Settings, it is possible to choose the Host Type. If using HP/UX,

OpenVMS, or TPGS, this needs to be configured. Otherwise, the default option (Generic)
is fine.
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5. Click Add Host and the wizard completes, as shown in Figure 4-45.

Add Host

v~ Task completed. 100%

» View more details

CrSER B BN

Figure 4-45 Completion of the Add Host wizard

6. Click Close to return to the host view, which should now list your newly created host
object, as shown in Figure 4-46.

CeRRe Ca

(. mlooted:32.00G 34418 (2%) > ¢ Eusnino Tl 10) D) L Memswus
Figure 4-46 The Hosts view with the newly created host object listed

7. Repeat these steps for all of your iSCSI hosts.

After the host objects have been created, see Chapter 5, “Volume configuration” on
page 199 to create volumes and map them to the hosts.

Note: iSCSI hosts might have Degraded status until volumes are mapped. This is a
limitation related to the implementation of iISCSI in IBM Storwize V3700, and not
necessarily a sign of problems with network connectivity or the host configuration.
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4.3.4 Configuring IBM Storwize V3700 for iISCSI host connectivity

The iSCSI hosts are now configured on the IBM Storwize V3700. To provide connectivity, the
iISCSI Ethernet ports must also be configured. Complete the following steps to enable iSCSI
connectivity:

1. Go to Settings — Network, as shown in Figure 4-47.

Administratar)

P ST = C Running Tesks (0) D] [« 0

Figure 4-47 Opening the network settings view

2. Select Ethernet Ports and the Ethernet port configuration view should open, as shown in
Figure 4-48.

Network

Ethernet Ports

> ?- j Management IP The Ethernet ports can be used foriSCSI connections, host attachment, and remote copy.
\ Addresses

q IS&rvice IP Addresses

‘@ Ethemet Ports
i
w iscsl

i Fibre Channel

w&mnemiviw
@ Fibre Channel Ports

GeRsedn

c > = C Running Tasks (0) ) — e —
Figure 4-48 The Ethernet Ports view
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3. To configure an IP address on a node port, expand the I/O Group, right-click the wanted
port, and click Modify IP Settings, as shown in Figure 4-49.

05 = Network supe (Security Administrator)

[ evorc [IRUNNR

Management [P The Etheret ports can be usedfor ISCSI connections, host attachment, and remote copy.
Addresses

o

@ Service IP Addresses

io_ar

E nodet

@ Ethernet Ports node2 A

o . car node2 - lo
- Modify IP Settings {h

[(:=Actions | O Fitter

16bis No

1Gbis No

g
&

L
£ , Fibre Channel
B Connectivity

\.‘; Fibre Channel Ports

ST

v Aliocated: 52,00 in |54 38 (355) £ C Running Tasks (0). ) P >

Figure 4-49 Opening the Modify IP Settings window for Node 1, Port 2

Note: It is generally advised that at least one port is reserved for the management IP
address. This is normally Port 1, so in this example we configure Port 2 for iSCSI.

4. The window shown in Figure 4-50 should open. To configure IPv6, click IPv6 to reveal
these options.

5. Enter the wanted IP address, subnet mask, and gateway. It is important to make sure that
these exist in the same subnet as the host IP addresses, and that the chosen address is
not already in use. Click Modify to confirm.

Modify Port 2 of Node 1 x

IPv4 address:

Subnet mask:

Gateway:

b IPvE

Figure 4-50 Configuring an IP address, subnet mask, and gateway for Port 2 of Node 1
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6. The port should now be listed as Configured, as shown in Figure 4-51.

g5 > Network superuser (Security Administrator

letwork Ethernet Ports

< ?. j Management IP The Ethernet ports can be used for iSCSI connections, host attachment, and remote copy.
\ Addresses

| i= Actions | O Filter

i I Service IP Addresses

o_ar,

e nodet

‘@ Ethernet Ports node2

. — node

S, node2
51

£ Fibre Channel

h@)(ﬁonnediviﬁy
@ Fibre Channel Ports

/i Unconfigu... 1Gbis Ho
£\ unconfigu... 16015 No

3
v [0

v Configured  100.10.3 16brs Yes.
A Unconfigu... 1Gbls No

GeDEEdn

P, _ ey = C Running Tasks (0) ) Y-
Figure 4-51 Showing configured port

7. Right-click the configured port again. This time, the options that were previously disabled
should now be available. To confirm that the port is enabled for iSCSI, click Modify iSCSI
Hosts.

8. The window shown in Figure 4-52 should open. If the port is not enabled, do so using the
drop-down box and click Modify to confirm.

Modify iSCSI Hosts x
IPv4 iSCSI hosts: | Enabled
IPvG iSCSI hosts: Disabled

Figure 4-52 Enabling an Ethernet port for iSCSI host attachment

9. To modify VLAN settings, right-click the port again, and click Modify VLAN.
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10.The window shown in Figure 4-53 should open. Check Enable to turn on VLAN tagging
and set the tag in the box provided. It is advised that the failover port belong to the same
VLAN, so leave this box selected. Click Modify to confirm.

Modify VLAN for port 2 on Node 1 X
VLAN: ] Enable
VLAN tag: #*

+| Apply change to the failover port too

0 o carer |

Figure 4-53 Modifying VLAN settings for Port 2 of Node 1

11.Repeat the previous steps for all ports that need to be configured.

12.1t is also possible to configure iISCSI aliases, an iSNS name, and CHAP authentication.
These options are in the iISCSI view. To access this, click iSCSI while in the network
settings view, as shown in Figure 4-54.

Settings - Network

TR . Cceon

Management IP Configure system properties to connectto iSCSl-attached hosts.
Addresses

Name
l I Service IP Addresses System Hame

|ITso_vazo0

Ethemet Ports.

ISCS1 Aliases (optional)

LY L0

el §
5 ‘ iscs| Node Canister ame ISCS1 Alias iSC 1 Name (1GN)

- L5, Fibro Channel nodet 5qn.1586-03. com. 3bm:2145. £=0v3700. nodel
G B Connectivity

ol node2 $qn.1386-03. com. dkm:2145. caov3700. node?
A @8]

' ’ =22 Fibre Channel Ports

i iSNS (optional)

iSHS Address

Iiodity CHAP Confiauration
e Allocatedt 320068 /304 TR (200) __ %) | T L Y R—

Figure 4-54 Advanced iSCSI configuration
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4.3.5 Creating SAS hosts

To create an SAS host, complete the following steps:

1. Click SAS Host. The SAS host configuration wizard opens, as shown in Figure 4-55.

Add Host

.

Host Name (optional): ||

SAS Ports

Port Definitions

You have not added any SAS ports yet.

Advanced Settings
Host Type
Generic (default)
HPIUX
OpenVMS
TPGS

Figure 4-55 The SAS host configuration wizard
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2. Enter a descriptive Host Name and click the SAS Ports drop-down menu to view a list of
all FC WWPNSs visible to the system, as shown in Figure 4-56.

Add Host

Host Name (optional):

=

SAS Ports

| ool Rescan |
500062B200556140 \,[I-_.-,}
500062B200556141

You have not added any SAS ports yet.

Advanced Settings
Host Type
Generic (default)
HPIUX
OpenVM5S
TPGS

& Advanced KO0 Ho

Figure 4-56 SAS WWPNs visible to the system

3. If you have previously prepared a SAS host, as described in Chapter 4.2, “Preparing the
host operating system” on page 151, the WWPNs that you recorded in this section should
display.

4. If they do not display in the list, verify that you have completed all of the required steps and
check your cabling, then click Rescan in the configuration wizard. In particular, make sure
that the ends of the SAS cables are aligned properly.

Important: It is possible to enter WWPNs manually. However, if these are not visible to
IBM Storwize V3700, the host object shows as offline and is unusable for I/O operations
until the ports become visible.
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5. Select the WWPNSs for your host, and click Add Port to List for each. These are added to

Port Definitions, as shown in Figure 4-57.

Add Host

Host Name (optional):

~

SAS Ports

EESNEHET T

Port Definitions
v S00062B200556140 b4

v S00062B200556141 b4

Advanced Settings

10 Group Host Type
| io_grp0 @ Generic (default)
| io_grp1 HP/UX
OpenVM5S
TPGS

& Advanced Add Host

Figure 4-57 Adding the host WWPNs

6. In the Advanced Settings, it is possible to choose the Host Type. If using HP/UX,

OpenVMS, or TPGS, this needs to be configured. Otherwise, the default option (Generic)

is fine.
7. Click Add Host and the wizard completes, as shown in Figure 4-58.

Add Host

v" Task completed.

= View more details

™ Close | Jl¥Cancer™

100%

Figure 4-58 Completion of the Add Host wizard
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8. Click Close to return to the host view, which should now list your newly created host
object, as shown in Figure 4-59.

‘Add Host | = Actions | & Filter | [

CeDEe G

¢ 52,00 G { 54 38, (35) = e Running Tasks (0) ) ——— e —
Figure 4-59 The Hosts view with the newly created host object listed

9. Repeat these steps for all of your SAS hosts.

After the host objects have been created, see Chapter 5, “Volume configuration” on
page 199 to create volumes and map them to the hosts.
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Volume configuration

This chapter describes how to use the IBM Storwize V3700 to create and map volumes. A
volume is a logical disk on the IBM Storwize V3700 that is provisioned out of a Storage Pool.
Mappings are defined in IBM Storwize V3700 between volumes and host objects, at which
point the storage is ready to be used by the host operating systems (OSs).

For information about preparing host OSs and creating host objects in IBM Storwize V3700,
see Chapter 4, “Host configuration” on page 149.

The first part of this chapter describes how to create volumes of different types, and map
them to host objects in IBM Storwize V3700. The second part of this chapter describes how to
discover these volumes from the host OS.

After completing this chapter, your basic configuration is complete, and you can begin to store
and access data on the IBM Storwize V3700.

For information about advanced volume administration, such as reconfiguring settings for
existing volumes, see Chapter 8, “Advanced host and volume administration” on page 359.
This chapter includes the following topics:

» Creating volumes in IBM Storwize V3700
» Mapping volumes to hosts
» Discovering mapped volumes from host systems
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5.1 Creating volumes in IBM Storwize V3700

This section describes how to create volumes using the IBM Storwize V3700 graphical user
interface (GUI). We assume that you have completed the steps described in Chapter 2, “Initial
configuration” on page 27, and have storage arrays and pools already configured.

To create new volumes using the IBM Storwize V3700 GUI, complete the following steps:

1. Open the Volumes view by navigating to Volumes — Volumes, as shown in Figure 5-1.

Figure 5-1 Opening the Volumes view

This loads the page shown in Figure 5-2.

geRRe Gn

P EFTRr) 2 re Running Taske= (9) ) € >y

Figure 5-2 The Volumes view with no volumes configured

2. Click Create Volumes to open the Create Volumes wizard, as shown in Figure 5-3 on
page 201.
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Create Volumes X
Select a Preset
Generic Thin-Provision Mirror Thin Mirmor

Select a Pool

{ame status ree Capa... apac L)
mdiskgrpl v Online = 544 TiB 544 TiB

Figure 5-3 Selecting a volume preset and pool in the Create Volume wizard

3. Choose whether to create Generic, Thin Provision, Mirror, or Thin Mirror volumes, and
which pool to provision this storage from.

By default, volumes created with the Storwize V3700 GUI are striped across all available
managed disks (MDisks) in the chosen Storage Pool. The following section provides
descriptions of the volume presets, and guidance for creating each volume type:

» Generic. A striped volume that is fully provisioned, meaning that the volume capacity
reflects the same size physical disk capacity.

Creating generic volumes is described in 5.1.1, “Creating generic volumes” on page 202.

» Thin Provision. A striped volume that reports a greater capacity than is initially allocated.
Thin provisioned volumes are sometimes referred to as space-efficient.

Such volumes have two capacities:
— The real capacity controls the quantity of extents that is initially allocated to the volume.

— The virtual capacity is reported to all of the other components (for example, IBM
FlashCopy), and to the hosts.

Thin provisioning is useful for applications where the amount of physical disk space
actually used is often much smaller than the amount allocated. Thin-provisioned volumes
can be configured to expand automatically when more physical capacity is used. It is also
possible to configure the amount of space that is initially allocated. IBM Storwize V3700
includes a configurable alert, which alerts system administrators when thin-provisioned
volumes begin to reach their capacity.

Creating thin-provisioned volumes is described in 5.1.2, “Creating thin-provisioned
volumes” on page 205.
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Mirror. A striped volume that consists of two striped copies and is synchronized to protect
against loss of data if the underlying Storage Pool of one copy is lost.

In this case, a single volume is presented to the host. However, two copies exist on 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, but provides a single point
of management and high availability (HA) to OSs that do not support software mirroring.

Creating mirror copies in different Storage Pools protects against array failures. However,
the mirroring feature is not a complete disaster recovery solution, because both copies are
accessed by the same node pair and are addressable only by a single cluster. If you want
to create a robust disaster recovery solution using IBM Storwize V3700, see 10.2,
“Remote Copy” on page 516.

Creating mirror volumes is described in 5.1.3, “Creating mirrored volumes” on page 208.
Thin Mirror. A mirror volume that is also thin provisioned.

Creating thin mirror volumes is described in 5.1.4, “Creating thin-mirrored volumes” on
page 211.

5.1.1 Creating generic volumes

202

To create generic volumes, complete the following steps:

1.
2.
3.

Select Generic as the preset, as shown in Figure 5-4.
From the list shown in Figure 5-4, select a pool to provision storage from.

The view shown in Figure 5-4 opens. From here, you can choose how many volumes to
create, the capacity of each volume, and what to name the volumes.

Create Volumes x

Select a Preset

4 4 31 4

L1 T %

Generic Thin-Provision Mirror Thin Mirror
Select a Pool
[
Primary Pool: mdiskgrpl Edit

Volume Details

Quantity| 1 Capacity| ¥ GiB Name

Summary: 0 volumes, 0 bytes total, 5.44 TiB free in pool

Figure 5-4 Creating generic volumes using the Create Volumes wizard
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4. Click Advanced to view more options, as shown in Figure 5-5.

Advanced Settings - Create Volume

Characteristics | Capacity Management | Mirroring
General

Format Before Use

Locality

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

Automatic

OpenVMS Only

UDID (OpenVMS)

ox— [ “carr |

Figure 5-5 Advanced Settings for volume creation

Some important points to note:
— For generic volumes, capacity management and mirroring do not apply.

— There is an option to set the preferred node within the input/output (I/O) Group that
owns the volume. The suggested option here is to set this to Automatic and allow the
system to balance volume I/O across both node canisters in the I/O Group.

5. When you are done, click OK to return to the main wizard.

6. Click Create or Create and Map to Host when you are finished. Create and Map to Host
creates the volumes and then takes you to the Host Mapping wizard, which is described in
5.2, “Mapping volumes to hosts” on page 213.

Important: The Create and Map to Host option is disabled if no hosts are configured
on the IBM Storwize V3700. For more information about configuring hosts, see
Chapter 4, “Host configuration” on page 149.
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7. If you clicked Create, the wizard completes, as shown in Figure 5-6.

Create Violumes

v~ Task completed. 100%

= View more details

)

Figure 5-6 Completion of the Create Volumes wizard

8. Click Close to return to the Volumes view, which now lists your newly created volume, as
shown in Figure 5-7.

es = Volumes

RedbookVolume v Online 10.00GiB mdiskgrpd No  6005076000EA01F5B000000000000055

SelEss O

g e - C Runving Tacke (0) ) * -
Figure 5-7 The Volumes view with the newly created volume listed

9. Repeat these steps for all generic volumes you want to create.

If you did not choose Create and Map to Host in Step 5, see 5.2.2, “Manually mapping
volumes to hosts” on page 215 for instructions about mapping volumes manually after
host creation.
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5.1.2 Creating thin-provisioned volumes

To create thin-provisioned volumes, complete the following steps:
1. Select Thin Provision as the preset, as shown in Figure 5-8.
2. From the list shown in Figure 5-8, select a pool to provision storage from.

3. The view shown in Figure 5-8 opens. From here, you can choose how many volumes to
create, the capacity of each volume, and what to name the volumes.

Create Volumes x

Select a Preset

Generic Thin-Provision Mirror Thin Mirror

Select a Pool

Frimary Pool: mdiskarpD ﬁ

Volume Details

Quantity| 1 Capacity| ¥ GiB Namel | @

Summary: 0 thin-provisioned volumes, 0 bytes total virtual capacity, 0 bytes total real capacity, 5.44 TiB free in pool

Figure 5-8 Creating thin provisioned volumes using the Create Volumes wizard

Note: The capacity specified is the virtual capacity of the volume, where the real
capacity is 2% of this value. The real capacity can be modified in the advanced settings.
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4. Click Advanced to view more options. The Characteristics tab is the same as for generic
volumes. However, there are more options under Capacity Management, as shown in
Figure 5-9.

Advanced Settings - Create Volume X

Characteristics | iCapacity Management, | Mirroring

Generic Thin-Provisioned
Options
Real Capacity
2 % of Virtual Capacity

| Automatically Expand

¥| Warning Threshold

20 % of Virtual Capacity

Thin-Provisioned Grain Size

256 Kib

—ox W Gancel |

Figure 5-9 Advanced Capacity Management options for Thin-Provisioned volumes

Some important points to note:

For thin-provisioned volumes, mirroring does not apply.

The real capacity is the space that is actually allocated during creation. This can be
specified as a percentage of the virtual capacity, or as a value in gibibytes (GiB).
Increasing the real capacity reserves more space for the volumes, ensuring that it does
not get used elsewhere. Increasing the real capacity diminishes the advantage of
thin-provisioned volumes compared to generic volumes, however, because there is
less virtual capacity left to work with and more physical capacity allocated.

Enabling automatic expansion enables the real capacity to grow automatically as the
amount of actual data stored on the volumes increases.

The warning threshold is the point at which the system begins to log capacity alerts for
the volumes. This gives system administrators advance warning to plan for expanding
the real capacity of volumes. If a thin-provisioned volume becomes over-allocated, the
system takes the volume offline, so it is important to pay attention to the warnings.

You can also specify the grain size for the real capacity used. This is relevant when
creating FlashCopy mappings from the volumes. For more information about
FlashCopy, see Chapter 10, “Copy services” on page 455.
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5. When you are done, click OK to return to the main wizard.

6. Click Create or Create and Map to Host when you are finished. Create and Map to Host
creates the volumes and then takes you to the Host Mapping wizard, which is described in
5.2, “Mapping volumes to hosts” on page 213.

Important: The Create and Map to Host option is disabled if no hosts are configured
on the IBM Storwize V3700. For more information about configuring hosts, see
Chapter 4, “Host configuration” on page 149.

7. If you clicked Create, the wizard completes, as shown in Figure 5-10.

Create Violumes

v~ Task completed. 100%

= View more details

] o

Figure 5-10 Completion of the Create Volumes wizard

8. Click Close to return to the Volumes view, which now lists your newly created volume, as
shown in Figure 5-11.

s
T I I I I I

RedbookVolume + Online @ 1000 Gi8 mdiskgrpd Ho  6005076000EA01F5B000000000000056

emmRbE Ca

& Allocated: 1,00 GiB /544 TiB (0%%) 3 € Running Taskes (0) ) & - 9
Figure 5-11 The Volumes view with the newly created volume listed

9. Repeat these steps for all thin-provisioned volumes that you want to create.

If you did not choose Create and Map to Host in Step 5, see 5.2.2, “Manually mapping
volumes to hosts” on page 215 for instructions about mapping volumes manually after
host creation.
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5.1.3 Creating mirrored volumes

To create mirrored volumes, complete the following steps:
1. Select Mirror as the preset, as shown in Figure 5-12.

2. From the list shown in Figure 5-12, for each mirrored copy, select a pool to provision
storage from. To take full advantage of the redundancy offered by the mirroring feature,
each copy should ideally be provisioned from separate pools.

3. The view shown in Figure 5-12 opens. From here, you can choose how many mirrored
pairs to create, the capacity of each volume, and what to name the volumes.

Create Volumes x

Select a Preset

Generic Thin-Provizion Mirror Thin Mirror

Select a Pool

Frimary Pool: mdiskarpD ﬁ

Select a Secondary Pool

Secondzry Pool: mdiskgrpi ﬁ

Volume Details

Quantity| 1 Capacity | * GiB Name”

Summary: 0 mirrered volumes, 0 bytes total, 5.44 TiB free in pool mdiskgrp0, 3.61 TiB free in pool mdiskgrp1

Figure 5-12 Creating mirrored volumes using the Create Volumes wizard

Note: The capacity specified is per copy, so the total capacity required is the number of
mirrored pairs, multiplied by the capacity, then multiplied by two.

4. Click Advanced to view more options.
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5. The Characteristics and Capacity Management tabs are the same as for generic
volumes. However, there are more options under Mirroring, as shown in Figure 5-13.

Advanced Settings - Create Volume

Characteristics | Capacity Management

v| Create Mirrored Copy

Mirror Sync Rate

50

o W™ Garesl

Figure 5-13 Advanced Mirroring options for mirrored volumes

Here, it is possible to set the mirror sync rate. Higher sync rates provide greater availability
at a small cost to performance, and vice versa.

6. When you are done, click OK to return to the main wizard.

7. Click Create or Create and Map to Host when you are finished. Create and Map to Host
creates the volumes and then takes you to the Host Mapping wizard, which is described in
5.2, “Mapping volumes to hosts” on page 213.

Important: The Create and Map to Host option is disabled if no hosts are configured
on the IBM Storwize V3700. For more information about configuring hosts, see
Chapter 4, “Host configuration” on page 149.
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8. If you clicked Create, the wizard completes, as shown in Figure 5-14.

Create Violumes

v~ Task completed. 100%

= View more details

| Ciose |y FCaRCEr|

Figure 5-14 Completion of the Create Volumes wizard

9. Click Close to return to the Volumes view, which now lists your newly created volumes, as
shown in Figure 5-15.

ec > Volumes

lame ate apaci Pool Host Mappings | UID
RedbookVolume: v Online 10.00 GIB mdiskgrpd Ho  6005076000EA01F5B000000000000057
Copy 0" v Online 10.00 GiB mdiskarp0 Ho  6005076000EA01FEB000000000000057
Copy 1 v Online 10.00 GiB mdiskarp0 Ho  6005076000EA01FEB000000000000057

geDRe 4

(fllocsted 20,00 G0 392 Ti (v 3 Q Running Tasks () ) fa >

Figure 5-15 The Volumes view with the newly created volume listed

10.Repeat these steps for all mirrored volumes that you want to create.
If you did not choose Create and Map to Host in Step 5, see 5.2.2, “Manually mapping

volumes to hosts” on page 215 for instructions on mapping volumes manually after host
creation.
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5.1.4 Creating thin-mirrored volumes

To create thin-mirrored volumes, complete the following steps:
1. Select Thin Mirror as the preset, as shown in Figure 5-16.

2. From the list shown in Figure 5-16, for each mirrored copy, select a pool to provision
storage from. To take full advantage of the redundancy offered by the mirroring feature,
each copy should ideally be provisioned from separate pools.

3. The view shown in Figure 5-16 opens. From here, you can choose how many mirrored
pairs to create, the capacity of each volume, and what to name the volumes.

Create Volumes x

Select a Preset

Generic Thin-Provizion Mirror Thin Mirror

Select a Pool

Primary Pool: mdiskgrpl Edit

Select a Secondary Pool

Secondary Pool: mdiskgrp1 Edit

Volume Details

Quantity| 1 Capacity| * GiB Name| | |

Summary: 0 thin-mirrered velumes, 0 bytes total virtual capacity, 0 bytes total real capacity, 5.44 TiB free in pool
mdiskgrp0, 3.61 TiB free in pool mdiskgrp1

Figure 5-16 Creating thin mirrored volumes using the Create Volumes wizard

Note: The capacity specified is per copy, so the total virtual capacity is the number of
mirrored pairs, multiplied by the capacity, then multiplied by two.

4. Click Advanced to view more options.

5. Here, you can configure Characteristics as for generic volumes, Capacity Management
as for thin-provisioned volumes, and Mirroring as for mirrored volumes.

When you are done, click OK to return to the main wizard.
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6. Click Create or Create and Map to Host when you are finished. Create and Map to Host
creates the volumes and then takes you to the Host Mapping wizard, which is described in
5.2, “Mapping volumes to hosts” on page 213.

Important: The Create and Map to Host option is disabled if no hosts are configured on
the IBM Storwize V3700. For more information about configuring hosts, see Chapter 4,
“Host configuration” on page 149.

7. If you clicked Create, the wizard completes, as shown in Figure 5-17.

Create Violumes

v~ Task completed. 100%

= View more details

Figure 5-17 Completion of the Create Volumes wizard

8. Click Close to return to the Volumes view, which now lists your newly created volumes, as
shown in Figure 5-18.

superuser (Security Administrator

RedbookVolume v Online @ 1000GiB mdiskgrp0 Ho G005076000EAQ1F5E000000000000058
Copy 0* v Oniine @ 1000 GiB mdiskgrpo Mo 6005076000EAQ1F5B000000000000058
Copy 1 + Oniine @ 1000GiB mdiskgrp0 Mo 6005076000EAQ01F6B000000000000058

EE&dhm

e

s Allocated: 2.00 618 | 544 TiB (0%) 3 . Running Tasks (0) ) C ")
Figure 5-18 The Volumes view with the newly created volume listed

9. Repeat these steps for all thin mirrored volumes that you want to create.
If you did not choose Create and Map to Host in Step 5, see 5.2.2, “Manually mapping

volumes to hosts” on page 215 for instructions about mapping volumes manually after
host creation.
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5.2 Mapping volumes to hosts

This section describes how to create mappings between volumes and hosts on IBM Storwize
V3700. When this task is complete, the mapped storage is available for use by host systems.

The first part of this section describes how to map volumes to hosts if you clicked Create and
Map to Host in 5.1, “Creating volumes in IBM Storwize V3700” on page 200. The second part
of this section describes the manual host mapping process that is used to create customized
mappings.

5.2.1 Mapping newly created volumes using Create and Map to Host

In this section, we assume that you are following one of the procedures in 5.1, “Creating
volumes in IBM Storwize V3700” on page 200 and clicked Create and Map to Host, followed
by Continue when the Create Volumes task completed, as shown in Figure 5-19.

Create Volumes

v~ Task completed. 100%

= View more details

Figure 5-19 Continuing to map volumes after the Create Volumes task has completed

To map the volume, complete the following steps:

1. After clicking Continue, the window shown in Figure 5-20 opens.

Modify Host Mappings 4

Host: | _ Choose a host —

Figure 5-20 Selecting the I/O Group and host to assign the mappings to
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2. Select the host that you want to assign the mappings to. The window expands to the view

shown in Figure 5-21.

Modify Host Mappings

Host: | hostd ~ |

Unmapped Volumes

Volumes Mapped to the Host

£ Q. Filter

| b3 Q. Filter | [E] -
N = ap uiD

A No items found.

Showing 0 volumes | Selecting 0 volumes

o RedbookV...

Showing 1 mapping | Selecting 0 mappings

EAO1F5B

Frapvoures [0~y coner

Figure 5-21 The Modify Host Mappings wizard showing Volume Mapped to the Host

3. The newly created volume should already be mapped to the host. To confirm the mapping,
click Map Volumes to complete the operation and close the window.

Alternatively, click Apply to complete the operation but leave the Host Mapping wizard

open.

4. After clicking Map Volumes, the wizard completes, as shown in Figure 5-22.

Modify Mappings

v Task completed.

= View more details

o BN

100%

Figure 5-22 Completion of the Modify Mappings wizard
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5. Click Close to return to the Volumes view, which now lists your newly created volume, as
shown in Figure 5-23.

es = Volumes

Administrator}

Create Volumes | i= Actions | O. Filter

RedbookVolume ' Online 10.00GiB  mdiskarpd

GeRREdm

&

Aot i000c5 /21T (o) X < Rarring Tare (9) ) -

el d
Figure 5-23 The Volumes view with the newly created and mapped volume listed

5.2.2 Manually mapping volumes to hosts

In this section, we assume that you have followed one of the procedures in 5.1, “Creating
volumes in IBM Storwize V3700” on page 200 and clicked Create. This section describes how
to manually map these volumes to hosts after volume creation.

To manually map volumes to hosts, complete the following steps:

1. Go to Volumes — Volumes, select the volumes that you want to map, and then click
Actions — Map to Host, as shown in Figure 5-24.

ec > Volumes

[ Cronte Volumes] [ = Aohons LG Fitac

Create Volumes
Redbookvolud|  ghap to Host 100068 maiskarpo o 00507G000EAD1F55000000000000055

Unmap All Hosts
View Mapped Hosts
Duplicate Volume
Rename
Shrink
Expand

L! Migrate to Another Pool

= Delete

“:1 Volume Copy Actions. »

. Properties

all

(%]

tv

g

SR ) > Q eI ) b -

Figure 5-24 Manually creating host mappings from the Volumes view
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2. This opens the window shown in Step 1 of the procedure in 5.2.1, “Mapping newly created
volumes using Create and Map to Host” on page 213. Complete the steps in that section
to finish mapping the volumes.

The volumes should now be accessible from the host OS. The following section describes
how to discover and use mapped volumes from hosts.

5.3 Discovering mapped volumes from host systems

216

This section describes how to discover the volumes that were created and mapped in 5.1,
“Creating volumes in IBM Storwize V3700” on page 200 and 5.2, “Mapping volumes to hosts”
on page 213, from the host operating system.

We assume that you have completed all of the following tasks described in this book so that
the hosts and the IBM Storwize V3700 are prepared:

1. Prepare your operating systems for attachment, including installing multipath support. For
more information, see 4.2, “Preparing the host operating system” on page 151.

2. Create host objects using the IBM Storwize V3700 GUI. For more information, see 4.3,
“Configuring hosts in IBM Storwize V3700” on page 180.

3. Create volumes and map these to the host objects using the IBM Storwize V3700 GUI. For
more information, see 5.1, “Creating volumes in IBM Storwize V3700” on page 200, and
5.2, “Mapping volumes to hosts” on page 213.

First, you need to look up the unique identifier (UIDs) of the volumes. Knowing the UIDs of the
volumes helps determine which is which from the host point of view. To do this, complete the
following steps:

1. Open the volumes by host view by going to Volumes — Volumes by Host, as shown in
Figure 5-25.

3700 > Monitoring > System

s Alocied 102100 G [ 544 18 25), 2 - Runoing T (0) b s )

Figure 5-25 QOpening the Volumes by Host view

Implementing the IBM Storwize V3700



This should load the page shown in Figure 5-26.

Host Filter b

—h o - host0
‘\aj fost ba‘ tport 110 Group: o_grp0
+ Create Volume: i= Actions | O Filter
0

CmDhedan

& Alocated 102.00 G [ 544 18, (256), 2 C Rumning Tasks (0) ) P -y

Figure 5-26 The volumes by host view with a single host and volume mapping configured

2. Examine the UID column and note the value for each mapped volume.

Next, you need to discover the mapped volumes from the host. The following sections
describe how to discover mapped volumes from Windows 2012 R2 and VMware ESXi 5.5 for
each supported attachment type, Fibre Channel (FC), Internet Small Computer System
Interface (iSCSI), and serial-attached SCSI (SAS).

Note: For Windows 2012 R2, we describe the use of IBM Subsystem Device Driver Device
Specific Module (SDDDSM) for multipath for FC and SAS, where 5.3.2, “Discovering iSCSI
volumes from Windows 2012 R2” on page 227 describes how to configure native Microsoft
Multipath 1/0O (MPIO). This is because only native MPIO is supported for iSCSI on
Windows 2012 R2.
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5.3.1 Discovering Fibre Channel volumes from Windows 2012 R2

218

This section describes how to discover FC volumes.

Discovering mapped volumes

To discover mapped FC volumes from Windows 2012 R2, complete the following steps:

1. Connect to your Windows server and open Server Manager.
2. Go to File and Storage Services, as shown in Figure 5-27.

Server Manager * Dashboard

ROLES AND SERVER GROUPS

Roles: 2 | Servergroups:1 | Servers total: 1

Dashboard

Local Server

All Servers [

File and Storage
Services

i
i
g File and Storage Sem%ces P
[ (]

s @ Manageability

Events
Performance

BPA results

Figure 5-27 Opening File and Storage Services in Server Manager

Note: File and Storage Services should be enabled by default. If not, they can be
enabled by going to Manage — Add Roles and Features and following the wizard.

3. In File and Storage Services, go to Disks. Here, all storage devices known to Windows

should be listed, as shown in Figure 5-28.

== DISKS
) ) isks | 1 tota

Servers

Volumes Fiter P @y @~

Storage Pools Number Virtual Disk  Status Capacity Unallocated  Partition  ReadOnly  Clustered  Subsystem  BusType  Name

4 WIN-DNBSIPFPOLTL (1)
0 Online 149GE 0008 MER ATA WDC WD1601ABYS-1...

Last refreshed on 24/10/2014 18:14:37

Figure 5-28 The Disks view in File and Storage Services
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If your mapped volumes are not shown, go to Tasks — Rescan Storage, as shown in
Figure 5-29.

~ EESR4

Mew Volume...

| Rescan Storage L\\SJ

Refresh

Figure 5-29 Rescan storage from File and Storage Services

A bar displays at the top of the pane to show that Windows is attempting to scan for
devices, as shown in Figure 5-30. Wait for this to complete.

Rescanning storage. x
== DISKS
Loading data.. TASKS

Figure 5-30 Waiting for Windows to rescan storage

The mapped volumes are now listed, as shown in Figure 5-31.

Filter Fel B> @~ >

Number Virtual Disk  Status Capacity Unallocated  Partition  Read Only  Clustered  Subsystem  Bus Type Name

4 WIN-DNEIPFPILTL (2)
0 Online 140GE  0.008 MBR ATA WDC WD1601ABYS-1...

100GE 100GB Fibre Channel  1BM 2145 Multi-Path...

Figure 5-31 The mapped volumes listed in Windows 2012 R2

You need to bring the disk online. To do this, right-click and select Bring Online, as shown
in Figure 5-32.

Mumber Virtual Disk ~ Status Capacity Unallocated  Partition  Read Only  Clustered  Subsystem  Bus Type Mame

4 WIN-DNBIPFPILTL (2)
0 Online 149GB 0008 MEBR ATA ‘WDC WD1601ABYS-1...
Offline 100GB 100GB Unknown aw Velime, Fibre Channel  IBM 2145 Multi-Path...

Bring Online [ |

Figure 5-32 Bring a disk online

The window shown in Figure 5-33 opens. Click Yes to confirm that you want to bring the
disk online on this server.

Bring Disk Online £t

If this disk is already cnline en ancther server, bringing the disk enline
__I_‘h on this server can cause data loss. Are you sure you want to bring this
disk enline on this server?

Yes ‘ Mo |

Figure 5-33 Confirm that you want to bring the disk online
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9. The next step is to initialize the disk. To do this, right-click the disk and click Initialize, as
shown in Figure 5-34.

Number Virtual Disk  Status Capacity Unallocated  Partition  Read Only  Clustered  Subsystem  Bus Type Name
4 WIN-DNEIPFPILTL (2)
0 Online 149GB 0008 MER ATA WDC WD1601ABYS1...

Online 100GB  10.0 GB Unknown pre Channel  IBM 2145 Multi-Path...

New Volume...

Take Offline
Initialize N
Reset Disk

Figure 5-34 Initializing the disk

10.The window shown in Figure 5-35 opens. Click Yes to confirm that you want to initialize
the disk.

=]

Initialize Disk

Performing this operation erases all data on the disk and initializes it as
- l % a GPT disk. Back up any data that you want to keep before initializing
the disk. Do you want to continue?

Yes ‘ Mo |

Figure 5-35 Confirm that you want to initialize the disk

11.The disk now shows as online and initialized with Globally Unique Identifier (GUID)
Partition Table (GPT) partitioning, as shown in Figure 5-36.

Number Virtual Disk  Status Capacity Unallocated | Partition  Read Only  Clustered  Subsystem  Bus Type Name

4 WIN-DNSIPFPOL7L (2)

0 Cnline 140GB 0008 MBR ATA
Fibre Channel  IBM 2145 Multi-Path...

‘WDC WD1601ABYS-1.

Online 100GE 997 GB GPT

Figure 5-36 The mapped volume online and initialized as a GPT disk

12.Repeat the previous steps for any other mapped volumes.

The mapped volumes are now ready to be managed by the host OS.

Creating a file system on a mapped volume
To create a file system on a mapped volume in Windows 2012 R2, complete the following
steps:

1. Inthe Disks view in File and Storage Services, right-click the disk and click New Volume,
as shown in Figure 5-37.

Number Virtual Disk  Status Capacity Unallocated  Partition  Read Only  Clustered  Subsystem  Bus Type Name
4 \WIN-DNEIPFPILTL (2)
0 Online 149GE 0008 MER ATA WDC WD1601ABYS1...

Online 100GB 997 GB GPT

jlibre Channel  [BM 2145 Multi-Path...
New Volume... [+,

Take Gffline
Reset Disk

Figure 5-37 Creating a new file system on a disk
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Definition: In this context, Volume refers to a Windows concept, and not specifically an
IBM Storwize V3700 volume.

2. The New Volume Wizard opens. Click Next on the first page to open the page shown in
Figure 5-38.

3. Choose which server and disk to provision and click Next.

= New Volume Wizard |;|£-

Select the server and disk

Before You Begin Server:
Provision to Status Cluster Role Destination
WIN-DNBIPFPILTL Cnline Not Clustered Local
Refresh | | Rescan
Diske
Disk Virtual Disk = Capacity Free Space  Subsystem
Disk 1 10.0 GB 9.97 GB

| < Previous | | Mext = Create

Figure 5-38 Choosing the Server and Disk
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4. The next step is to choose the size of the volume, as shown in Figure 5-39. Set the volume
size and click Next to continue.

Specify the size of the volume

Before You Begin Available Capacity: 9.97 GB
Server and Disk Minimum size: 800 MB

Volume size: Q.97
Drive Letter or Folder

Figure 5-39 Choosing the volume size
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5. Next, choose whether to assign a Drive letter, as shown in Figure 5-40. Click Next to
continue.

Assign to a drive letter or folder

Before You Begin Select whether to assign the velume to a drive letter or a folder. When you assign a volume to a

folder, the volume appears as a folder within a drive, such as D:\UserData.
Server and Disk

Assign to:

® Drive letter: EIEI

File System Settings ) The following folder:

) Don't assign to a drive letter or folder.

Figure 5-40 Assigning a Drive letter to the new volume
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6. Choose a file system type, unit size, and name for the new volume, as shown in
Figure 5-41. Click Next to continue.

Select file system settings

Before You Begin
Server and Disk
Size

Drive Letter or Folder

Confirmation

File system: [nTFS

Allocation unit size: | Default

Volume label: RedboakVeolu me{

[] Generate short file names (not recommended)

Short file names (8 characters with 3-character extensions) are required for some 16-bit
applications running on client computers, but make file operations slower.

Figure 5-41 Configuring File System Settings
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7. Confirm the new volume configuration on the next page, click Next and confirm that

volume creation is successful, as shown in Figure 5-42.

[= o |

= New Volume Wizard
Completion

You have successfully completed the New Volume Wizard.

Task Pragress Status

Gather informaticn I Comipleted
Create new partition I Completed
Format volume I Completed
Add access path I Comipleted
Update cache I Completed

< Previous Next >

Lance

Figure 5-42 New volume success

8. The new volume displays under the Volumes view of File and Storage Services, as

shown in Figure 5-43.

== VOLUMES

All volumes | 3 total

TASKS v

Fitter B B~

A Volume Status  File System Label

4 WIN-DNBIPFPILTL (3)

WVolume({f3d... System Reserved Fixed 350 MB 109 MB
< Fixed 149GB 106 GB
=3 RedbookVolume Fixed 997GB 9.88GB

Last refreshed on 26/10/2014 16:49:52

Provisioning Capacity Free Space Deduplication Rate Deduplication Savings  Percent Used

~)

Figure 5-43 The new volume listed under the Volumes view

Configuring multipath settings for mapped volumes
To configure SDDDSM multipath settings for mapped volumes in Windows 2012 R2, you can

use the datapath.exe command-line interface (CLI) tool.

To query paths to discovered devices, complete the following steps:

1. Open a Powershell terminal.
2. Change to the SDDDSM directory.
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3. Run datapath.exe query device, as shown in Example 5-1.

Example 5-1 Datapath query device

PS C:\Program Files\IBM\SDDDSM> .\datapath.exe query device

Total Devices : 1

DEV#: 1 DEVICE NAME: Diskl Part0 TYPE: 2145 POLICY: OPTIMIZED

SERIAL: 6005076300AF004B4800000000000027 LUN SIZE: 10.0GB

Path# Adapter/Hard Disk State Mode Select Errors
0 * Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 0 0
1 * Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 0 0
2 Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 43 0
3 Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 29 0
4 * Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 0 0
5 * Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 0 0
6 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 7 0
7 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 6 0

The output provides multipath information about the mapped volumes. In our example,
one disk is connected (Disk 1) and eight paths to the disk are available (State = Open). You
can also confirm that the serial numbers match the UIDs recorded earlier.

Important: Correct storage area network (SAN) switch zoning must be implemented to
allow only eight paths to be visible from the host to any one volume. Volumes with more
than eight paths are not supported.

. To set the multipath policy for a device, run datapath.exe set device <device ID>

policy <rr/fo/lb/df>, where the variables represent the following actions:

rris Round Robin

fo is Failover

Ibis Load Balancing (reported as optimized)
dfis Default (which should be Load Balancing)

In Example 5-2, we have changed the policy from Load Balancing to Round Robin.

Example 5-2 Setting a Round Robin multipath policy

PS C:\Program Files\IBM\SDDDSM> .\datapath.exe set device 1 policy rr

DEV#: 1 DEVICE NAME: Diskl PartO0 TYPE: 2145 POLICY: ROUND ROBIN

SERIAL: 6005076300AF004B4800000000000027 LUN SIZE: 10.0GB

Path# Adapter/Hard Disk State Mode Select Errors
0 * Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 0 0
1 * Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 0 0
2 Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 43 0
3 Scsi Port2 Bus0/Diskl Part0 OPEN  NORMAL 29 0
4 * Scsi Port3 BusO/Diskl Part0 OPEN  NORMAL 0 0
5 * Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 0 0
6 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 7 0
7 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 6 0
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For more information about configuring SDDDSM, see the Multipath Subsystem Device
Driver User’s Guide. This can be found on the following website:

http://www.ibm.com/support/docview.wss?rs=540&context=ST52G78q=ssg1*&uid=ssg157000
303&Toc=en_US&cs=utf-8&lang=en%20en

5.3.2 Discovering iSCSI volumes from Windows 2012 R2

This section describes how to discover iSCSI volumes.

Discovering mapped volumes
To discover mapped iSCSI volumes from Windows 2012 R2, complete the following steps:

1. Connect to your Windows server and open the iSCSI Initiator by opening Server Manager
and going to Tools — iSCSI Initiator, as shown in Figure 5-44.

Manage Tools View Help

Compaonent Services

Computer Management

Defragment and Optimize Drives

Event Viewer

Internet Information Services (II5) Manager
iSCSI Inifator

Local Semrity Palicy

MPIO

QODBC Data Sources (32-bit)

QODBC Data Sources (64-bit)

Performance Monitor
Resource Monitor

Security Configuration Wizard
Services

System Configuration

Crsrdmmn lef. i

Figure 5-44  Starting the iSCSI Initiator

2. While in the iSCSI Initiator properties, log on to an IBM Storwize V3700 iSCSI port by
typing the port Internet Protocol (IP) address into the Target box and clicking Quick
Connect, as shown in Figure 5-45.

iSCS! Initiator Properties x|

Targets | Discovery I Favorite Targets I Volumes and Devices I RADIUS I Configuration |
Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DMS name of the target and then dick Quick Connect.

Target: | 10.0.10.1 | | Quick Connetl‘%'..

Figure 5-45 Connecting to the IBM Storwize V3700 iSCSI ports
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3. If the connection is successful, the window shown in Figure 5-46 opens. Click Done
to proceed.

Quick Connect -

Targets that are available for connection at the IP address or DNS name that you
provided are listed below. If multiple targets are available, you need to connect
to each target individually.

Connections made here will be added to the list of Favorite Targets and an attempt
to restore them will be made every time this computer restarts.

Discovered targets

MName Status
ign. 1986-03.com.ibm: 2145.itsov 5000, node 1 Connected

Progress repart

Login Succeeded.

Figure 5-46 Successful iSCSI port connection

Repeat the previous two steps for all iISCSI IPs that you want to connect to.

In the iSCSI Initiator properties, the connected ports should now be listed under
Discovered targets, as shown in Figure 5-47.

Discovered targets

Mame Status
ign. 1986-03.com.ibm: 2 145.itsov5000.node 1 Connected
ign. 1986-03.com.ibm: 2145.itsov5000.node 2 Connected

Figure 5-47 Discovered iSCSI targets

6. The next step is to scan for disks. Follow the steps in 5.3.1, “Discovering Fibre Channel
volumes from Windows 2012 R2” on page 218 to do this. The number of disks listed
should be the number of mapped volumes multiplied by the number of paths, because you
have not yet enabled MPIO for iSCSI devices.
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To enable MPIO for iSCSI devices, first go to Tools — MPIO in Server Manager, as shown
in Figure 5-48.

@1 F

Manage Tools View Help
Component Services
Computer Management

Defragment and Optimize Drives

Event Viewer
ii All Servers Internet Information Services (IIS) Manager
iSCSI Initiator
@ Manageabili Local Security Policy
Events | MPIO Ly
. ODBC Data Sources (32-bit)
ST ODBC Data Sources (64-bit)
Performance Performance Monitor
BPA results Resource Monitor
Security Configuration Wizard
Services
System Configuration

System Information

Figure 5-48 Opening the MPIO properties window

This opens the window shown in Figure 5-49.

MPIO Properties -

MPIO Devices | Discover Multi-Paths I D5M Install I Configuration Snapshot |

To add support for a new device, dids Add and enter the Vendor and
Product Ids as a string of 8 characters followed by 16 characters. Multiple
Devices can be spedfied using semi-colon as the delimiter,

To remove support for currently MPIO'd devices, select the devices and
then dick Remave.

Devices:

Device Hardware Id

IBM 1750
IBM 1320
IBM 2105
IBM 2107
IBM 2145
IBM 5639

MSFT20055CSIBusType_0x9
Vendor 8Product 16

Add | | Remove

More about adding and remaving MPIO support

oK | | Cancel

Figure 5-49 MPIO properties

Chapter 5. Volume configuration

229



Note: IBM 2145 devices need to be added to the list of supported devices for MPIO to
work with IBM Storwize V3700. Click Add to do this if they are not already listed.

8. Go to the Discover Multi-Paths tab and select Add support for iSCSI devices, as shown
in Figure 5-50.

SPC-3 compliant

Device Hardware Id

[Jadd suppnrt[%r i5CSI devices

Add support for SAS devices

Figure 5-50 Adding support for iSCSI devices in MPIO

9. Click Add and then click Yes when prompted to restart. Wait for the server to finish
restarting.

When the server is back online, the correct number of disks should now be listed under
the Disks view in File and Storage Services.

Note: In some cases, the Add support for iSCSI devices option is disabled. To enable
this option, you must already have a connection to at least one iSCSI device.

10.To make iSCSI devices readily available on system boot, reopen the iSCSI Initiator
properties and go to Volumes and Devices, as shown in Figure 5-51 on page 231.
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1SCSI Initiator Properties -

| Targets | Discovery | Favorite Targets | Volumes and Devices | rapIUS | Configuration |

If & program or service uses a particular volume or device, add that volume or device to
the list below, or dick Auto Configure to have the iISCSI initiator service automatically
configure all available devices.

This will bind the volume or device so that on system restart it is more readily available
for use by the program or service. This is only effective if the associated target iz on
the Favorite Targets List.

Volume List:

Violume /mount point/device

To automatically configure all available devices, dick Auto Auto Configure

Configure.

To add a spedfic device, dick Add.

To remove a device, select the device and then dick Remaove
Remave.,
To immediately remove all devices, dick Clear. Clear

More about Volumes and Devices

| OK | | Cancel Apply

Figure 5-51 iSCSI volumes and devices

11.Click Auto Configure and the mapped volumes should display under Volume List, as
shown in Figure 5-52. This ensures that, on restart, the volumes are available for use by
dependent services and applications before these start.

Volume List:

Volume fmount point/device
W\ \mpio#disk&ven_ibmaprod_2145&rev_D000#187f6ac2480836303035303736333...

Figure 5-52 Configured iSCSI device

12.Follow the instructions in 5.3.1, “Discovering Fibre Channel volumes from Windows 2012
R2” on page 218 to bring the disks online and initialize them.

The mapped volumes are now ready to be managed by the host operating system.
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Creating a file system from a mapped volume

To create a file system from a mapped volume in Windows 2012 R2, complete the steps
described in 5.3.1, “Discovering Fibre Channel volumes from Windows 2012 R2” on
page 218.

This procedure is common to all attachment types.

Configuring multipath settings for mapped volumes

To configure MPIO settings for mapped volumes in Windows 2012 R2, you can use the
mpclaim.exe CLI tool:

1. To save details of the current MPIO configuration, including all connected devices and
paths, to a text file, open a Powershell terminal and run mpclaim -v <directory
path\file>.

For example, you could run mpclaim -v C:\multipath_config.txt. Some sample output

is shown in Example 5-3.

Example 5-3 MPIO configuration details

MPIO Storage Snapshot on Monday, 27 October 2014, at 14:57:03.169

Registered DSMs: 1

|DSM Name | Version

|Microsoft DSM

MPIO DiskO: 04 Paths, Round Robin with Subset, Implicit Only
SN: 6057630AF04B480000002B
Supported Load Balance Policies: FOO RRWS LQD WP LB

Path ID State SCSI Address Weight

0000000077040002 Active/Optimized  004]|000|002|000 0
TPG_State: Active/Optimized , TPG_Id: 0, TP_Id: 2432

Adapter: Microsoft iSCSI Initiator... (B|D|F: 000|000|000)

Controller: 46616B65436F6E74726F6C6C6572 (State: Active)

0000000077040003 Active/Optimized  004]|000|003|000 0
TPG_State: Active/Optimized , TPG_Id: 0, TP_Id: 2432

Adapter: Microsoft iSCSI Initiator... (B|D|F: 000|000|000)

Controller: 46616B65436F6E74726F6C6C6572 (State: Active)

0000000077040001 Active/Unoptimized 004|000|001|000 0
TPG_State: Active/Unoptimized, TPG_Id: 1, TP_Id: 384

Adapter: Microsoft iSCSI Initiator... (B|D|F: 000|000|000)

Controller: 46616B65436F6E74726F6C6C6572 (State: Active)

0000000077040000 Active/Unoptimized 004]|000|/000/000 0
TPG_State: Active/Unoptimized, TPG_Id: 1, TP_Id: 384

Adapter: Microsoft iSCSI Initiator... (B|D|F: 000|000|000)

Controller: 46616B65436F6E74726F6C6C6572 (State: Active)
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MSDSM-wide default load balance policy: N\A

No target-Tevel default Toad balance policies have been set.

2. Confirm that all paths are active as expected, and that the serial numbers match the UIDs
recorded earlier.

3. To change the load balancing policy for all devices, run mpclaim -L -M <policy>, where
the allowed policies are shown in Table 5-1.

Table 5-1 MPIO load balancing policies

Parameter Definition

0 Clear the Policy

1 Failover Only

Round Robin

Round Robin with Subset

Least Queue Depth

Weighted Paths

Least Blocks

Njojo|lh~]wW]|DN

Vendor Specific

For detailed explanations of each policy, see the following link:
http://technet.microsoft.com/en-gb/1ibrary/dd851699.aspx

The following link provides further information and guidance about using mpclaim. exe:
http://technet.microsoft.com/en-us/library/ee619743%28v=ws.10%29.aspx

5.3.3 Discovering SAS volumes from Windows 2012 R2

This section describes how to discover SAS volumes.

Discovering mapped volumes

To discover mapped SAS volumes from Windows 2012 R2, complete the steps described in
5.3.1, “Discovering Fibre Channel volumes from Windows 2012 R2” on page 218. The steps
required are identical for both FC and SAS.

The mapped volumes are now ready to be managed by the host operating system.

Creating a file system from a mapped volume

To create a file system from a mapped volume in Windows 2012 R2, complete the steps
described later in this chapter. This procedure is common to all attachment types.

Configuring multipath settings for mapped volumes

To configure multipath settings for mapped volumes in Windows 2012 R2, complete the steps
described in “Configuring multipath settings for mapped volumes” on page 225.
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5.3.4 Discovering Fibre Channel volumes from VMware ESXi 5.5

This section describes how to discover FC volumes.

Discovering mapped volumes
To discover mapped FC volumes from VMware ESXi 5.5, complete the following steps:

1. Connect to your ESXi Server using the VMware vSphere Client.

2. Browse to the Configuration tab and select Storage Adapters. This opens the view
shown in Figure 5-53.

mor-host-136.stglab.manchester.uk.ibm.com VMware ESX;, 5.5.0, 1331820 | Evaluation (58 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance [[OIITIETdRA Local Users & Groups | Events | Permissions

Hardware Storage Adapters Add.. Remove  Refresh  RescanAll..
Health Status Device TyBe N
F— Tbex Peak 2 port SATA IDE Controller
o — & vmhbat Block SCSI
Storage & wvmhba3z Block SCSI
Tbex Peak 4 port SATA IDE Controller
Networking @ vmhbao Block SCST
+ Storage Adapters @ vmhbaiz Block SCSI
Network Adapters I5P2532 based 8Gb Fibre Channelto PCT Express HBA
Advanced Settings [@ wnibas Fibre ch 200:00+ 21:00:00
oy Moveoement & vmhba+ FibreChannel  20:00:00:24:f7:2d:0d:e3 21:00:00:2%:ff:2d:0cke3
LST1064E
Software & vmhbaz Block 5c51
Licensed Features
Time Configuration et
DNS and Routing
Authentication Services vmhba3
e onn) Model:  ISP2532-based 8Gb Fibre Channel to PCI Express HBA
VIVIN:  20:00:00:24:FF:2d:0d:e2 21:00:00: 24:fF: 2d:Dze2
Virtual Machine Swapfile Location — —— —
Searity Profile
Host Cache Configuration View: [Devices Paths
System Resource Alocation Name Runtime Name Operational State | LUN Type Drive Type Transport Capacity | Owner
Agent VM Settings
Advanced Settings
« m '

Figure 5-53 The storage adapters view in VMware vSphere Client

3. Click Rescan all. The window shown in Figure 5-54 opens. Make sure Scan for New
Storage Devices is selected. Click OK to confirm.

(&) Rescan ﬁ

¥ Scan for New Storage Devices

Rescan all host bus adapters for new storage devices.
Rescanning all adapters can be slow.

¥ Scan for New VMFS Volumes

Rescan all known storage devices for new VMFS volumes that
have been added since the last scan. Rescanning known
storage for new file systems is faster than rescanning for new
storage.

oK | Cancel Help

Figure 5-54 Rescan all adapters
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4. The rescan task starts and displays under Recent Tasks, as shown in Figure 5-55. Wait
for this to finish.

Recent Tasks

Mame Target Status Details Initiated by Requested Start Ti... — | Start Time Completed Time
@ RescanallHBAS Q mer-host-136.5.. (8 InProgress root 23/10/2014 17:42:10 23/10/2014 17:42:10

1 Tasks

Figure 5-55 The Rescan all HBAs task in progress

5. If you now select the FC adapters, the mapped volumes are listed, as shown in
Figure 5-56.

Details

vmhba3
Model: ISP2532-based 8Gb Fibre Channel to PCI Express HBA
WWN: 20:00:00:24:ff:2d:0d:e2 21:00:00:24:f: 2d:0d:e2
Targets: 4 Devices: 1 Paths: 4

View: |Devices Paths

Name Runtime Name Operational State LUN Type Drive Type Transport Capacity  Owner Har
| IBM Fibre Channel Disk (naa.60050... wmhba3:C0:T0:L0 Mounted 0 disk Non-550 Fibre Channel 10.00 GB NMP

Sug

]

Figure 5-56 The mapped volumes listed in VMware vSphere Client

6. Check the UIDs that you recorded earlier, and confirm that all of the mapped volumes are
listed.

The mapped volumes are now ready to be managed by the host operating system.

Creating a data store from a mapped volume

To create a data store from a mapped volume in VMware ESXi 5.5, complete the steps
described in 5.3.5, “Discovering iSCSI volumes from VMware ESXi 5.5” on page 235. This
procedure is common to all attachment types.

Configuring multipath settings for mapped volumes

To configure multipath settings for a mapped volume in VMware ESXi 5.5, complete the steps
described in 5.3.5, “Discovering iSCSI volumes from VMware ESXi 5.5” on page 235. This
procedure is common to all attachment types.

5.3.5 Discovering iSCSI volumes from VMware ESXi 5.5

This section describes how to discover iSCSI volumes.

Discovering mapped volumes
To discover mapped iSCSI volumes from VMware ESXi 5.5, complete the following steps:

1. Connect to your ESXi Server using the VMware vSphere Client. Browse to the
Configuration tab and select Storage Adapters.
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This opens the view shown in Figure 5-57.

mer-host-136.stglab.manchester.uk.ibm.com VMware ESXi, 5.5.0, 1331820 | Evaluation (53 days remaining)

Getting Started | Summary | Virtual Machines

ResourceAllocation ' Performance [JENUEMEREEN. Local Users & Groups | Events | Permissions

Hardware Storage Adapters Add...  Remove Refresh  Rescan All...
Health Status - [ Tvpe [ v I
Processors i5CSISoftware Adapter
Memory @ vmhba34 iscst ign.1998-01.com vmware:mcr-host-136-0bcasdz2:
[ Thex Peak 2 port SATA IDE Controller
Networking [© vmhbat Block SCST

@ vmhba33 Block SCS1
» Storage Adapters Tbex Peak 4 port SATA IDE Controller

Network Adapters @ vmhbao Block SCST
Advanced Settings @ vmhba32 Block SCST
Power Management LSI1064E

S @ vmhba2 Block SCS1
Licensed Features
Time Configuration
DNS and Routing Details
Authentication Services vmhbal
Virtual Machine Startup/Shutdown Model:  Ibex Peak 2 port SATA IDE Controller
virtual Machine Swapfiie Location Targets: 1 Devices: 1 Paths: 1
Security Profile
Host Cache Configuration View: [FEEE S
System Resource Allocation Name | Runtime Name | Operational State | LUN | Type | Drive Type | Transport | Capacity | Owner Har
Agent VM Settings [ Cocal MATSHITA CD-ROM (mpx.vm... vmhbal:CO:TO:0 _ Mounted 0 cdrom Unknovn Block Adapter NMP Not
Advanced Settngs

< il 3

Figure 5-57 The storage adapters view in VMware vSphere Client

2. Right-click the iSCSI Software Adapter and click Properties. The iSCSlI initiator properties
window opens. Go to Dynamic Discovery and click Add, as shown in Figure 5-58.

F5) isCST Initiator

General I Metwork Configuration Dynamic Discovery | Static Discovery I
Send Targets

Discover iSCSI targets dynamically from the following locations (IPv4, IPv6, host name):

15C5I Server Location |

Add...

Figure 5-58 Discover iSCSI targets dynamically from the iSCSI Initiator
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. The window shown in Figure 5-59 opens. Enter a target IP address, which should be one
of the IPs configured during setup, as described earlier in this book. The target IP address
is the iISCSI IP address of a node in the I/O Group from which the iSCSI volumes are
mapped. Keep the default value of 3260 for the port and click OK.

(%) Add Send Target Server &J

iSCSI Server: [
Port: 3260

Parent:

51 Authentication may need to be configured before a session can
—%  be established with any discovered targets.

CHAP... | |

oK | Cancel | Help |

Figure 5-59 Adding a target IP to the iSCSI Initiator

. Under Recent Tasks, a task displays for connecting to the target, as shown in
Figure 5-60. Wait for this to complete.

Name Target Status Details Initiated by Requested Start Ti... — | Start Time Completed Time
@ Add Internet 5CSIsend... [] mer-host-136.5.. @@ InProgress root 21/10/2014 17:50:09 21f10/2014 17:50:09

Figure 5-60 Connecting to iSCSI targets

. Repeat the previous two steps for each IBM Storwize V3700 iSCSI port that you want to
use for iISCSI connections with this host.

iSCSI IP addresses: The iSCSI IP addresses are different from the cluster and
canister IP addresses. They are configured as described in Chapter 4, “Host
configuration” on page 149.

. After all of the required ports have been added, close the iSCSI Initiator properties
window.

. The window shown in Figure 5-61 opens. Click Yes to rescan the adapter.

-
Rescan l ]

Arescan of the host bus adapter is recommended for this configuration
l %, change. Rescan the adapter?

Yes | Mo |

Figure 5-61 Rescan the iSCSI Software Adapter
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8. In Storage Adapters, click the iSCSI Software Adapter. When the rescan has completed,
the mapped volumes are listed in the adapter details, as shown in Figure 5-62.

Details
vmhba34 Properties...
Model: i5CSI Software Adapter
iSCSI Name: iqn. 1998-01.com. vmware::mcr-host-136-0bc95d32
ISCSI Alizs:
Connected Targets: 4 Devices: 1 Paths: 4

View: [Devices Paths

Name Runtime Name Operational State LUN Type Drive Type Transport Capacity | Owner Har
IBM iSCSIDisk (naa.6005076300af... vmhba34:C0:T0:L0 Mounted 0 disk Non-55D i15CST 10.00 GB NMP Sup
1| m L

Figure 5-62 The mapped volumes listed in VMware vSphere Client

9. Check the UIDs that you recorded earlier and confirm that all of the mapped volumes are
listed.

The mapped volumes are now ready to be managed by the host operating system. The next
section describes how to create a data store from a mapped volume.

Creating a data store from a mapped volume
To create a data store from a mapped volume in VMware ESXi 5.5, complete the following
steps:

1. Go to Configuration — Storage. This opens the window shown in Figure 5-63.

mr-host-136.stglab.manchester.uk.ibm.com VMware ESXj, 5.5.0, 1331820 | Evaluation (52 days remaining)

Getting Started | Summary | Virtual Machines | Resource Allocation | Performance [RERTE e Local Users & Groups | Events | Permissions

Hardware View: |Datastores Devices
Health Status Datastores Refresh  Delete  AddStorage...  RescanAll..
Frocessors Tdentification | Device Drive Type Capacity Free | Type Last Update Hardware Acceleration
WMemory @ datastorel ATA Serial Attach... Non-5D 22525GE  22430G8 VMFSS  22/10/2014 11:25:16 Unknovn
» Storage
Networking

Storage Adapters
Netwark Adapters
Advanced Settings
Power Management

Software

Licensed Features

Time Configuration

DNS and Routing

Authentication Services

Virtual Machine Startup/Shutdown
Virtual Machine Swapfile Location
Security Profle

Host Cache Configuration

Datastore Details Properties...

System Resource Allocation
Agent VM Settings
Advanced Settings

Figure 5-63 The storage view in VMware vSphere Client
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2. To create a new data store, click Add Storage to open the Add Storage wizard. The
window shown in Figure 5-64 opens. Select Disk/LUN and click Next.

= Add Storage

Select Storage Type
Specify if you want to format a new volume or use a shared folder over the network.

= Disk/LUN —Storage Type
Sfalect DISkﬂT.UH . ) T
File System Version
Current Disk Layout Create a datastore on a Fibre Channel, iSC5I, or local SCSI disk, or mount an existing YMFS valume.
Properties
Formatting " Network File System
Ready to Complete Choose this option if you want to create a Network File System.

@ Adding a datastore on Fibre Channel or iSCSI will add this datastore to all hosts that have access
to the storage media.

Help | < Back | Next = I Cancel

Figure 5-64 The Add Storage wizard
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3. The available disks and LUNs (mapped volumes) will be listed on the next page, as shown
in Figure 5-65. Select a volume to create the data store from. In this example, we have just
one mapped volume, so the choice is easy.

=/ Add Storage =] o X

Select Disk/LUN
Select a LUN to create a datastore or expand the current one

= DEk;‘:I:d Disk/LUN Name, Identifier, Path ID, LUN, Capacity, Expandable or VMFS Label c... = I Clear
File System Version Name | Path ID | LUN - | Drive Type | Capacity |
Current Disk Layout IBM i5CSIDisk (naa.6005076300af0... ign.1886-03.com.i... 0 Non-55D 10.00 GB
Properties
Formatting

Ready to Complete

1| m | 3

Help | < Back | Mext = I Cancel

Figure 5-65 Choosing the disk or LUN from which to create the new data store
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4. Select an option for the File System Version. In this example, select VMFS-5, as shown in

Figure 5-66. Click Next to continue.

(= Add Storage — LE.L

File System Version
Spedify the version of the VMFS for the datastore

B Disk/LUN File System Version
SE;I:Ct Disk/LUM ~ VMFSS5
File 5 Versi
! vste;n ersion Select this option to enable additional capabilities, such as ZTE+ suppart.
Current Disk Layout VMFS-5 is not supported by hosts with an ESX version older than 5.0.
Properties
Formatting ' VMFS-3
Ready to Complete Select this option if the datastore will be accessed by legacy hosts,

Help | < Back | MNext = I Cancel

Figure 5-66 Selecting the File System Version for the new data store
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5. Review the disk layout and click Next to continue, as shown in Figure 5-67.

Add Storage ol

Current Disk Layout
You can partition and format the entire device, all free space, or a single block of free space.

Bl Disk/LUN Review the current disk layout:
Select Disk/LUMN
File System Version Device Drive Type Capadty Available LUM
Current Disk Layout 1BM iSCSI Disk (naa.60050763... Mon-55D 10.00 GB 10.00 GB 0
Properties Location
Formatting fvmfsfdevices/disks/naa.6005076300af004b4300000000000007
Ready to Complete Partition Format

Unknown

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

Figure 5-67 Review the current disk layout
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6. Enter a name for the data store and click Next, as shown in Figure 5-68.

Add Storage

Properties
Specify the properties for the datatore

Select Disk/ALUN
Eile System Version
Current Disk Layout
Properties
Farmatting

Ready to Complete

B Disk/LUN Enter a datastore name
’]Redboold:laiﬁstmﬂ

Help | < Back | Mext = I Cancel

Figure 5-68 Choosing a name for the new data store
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7. Select how much of the available disk space to use and click Next, as shown in
Figure 5-69.

Add Storage .

Disk/LUN - Formatting
Spedfy the maximum file size and capadty of the datastore

E DiskAUMN Capacity
Select DiskAUN
File System Version & Maximum available space
Current Disk Layout " Custom space setfing
Properties
Formatting I 10,00 3: GB of 10.00 GB available space
Ready to Complete

Help | < Back | Mext = I Cancel

Figure 5-69 Selecting how much of the available disk space to use
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8. Review your selections and click Finish, as shown in Figure 5-70.

) Add Storage - N o e S
Ready to Complete
Review the disk layout and dick Finish to add storage
Disk/LUN Disk layout:
Ready to Complete

Device Drive Type Capadt LL
1EM iSCSI Disk (naa.6005076300a... Mon-55D 10.00 GB 1]
fvmfs/devices/disks/naa.6005076300af004b4800000000000007
GPT

Primary Partitions Capadt
VMFS (IBM iSCSI Disk (naa.600507... 10.00 GB

File system:

Properties
Datastore name: RedbookDatastore

Formatting
File system: wmfs-5
Block size: 1MB
Maximum file size: 2.00TB

Help | < Back | Finish I Cancel
44

Figure 5-70 Completing the Add Storage wizard

9. The Create VMFS datastore task starts, and displays under Recent Tasks, as shown in

Figure 5-71. Wait for this to complete.

Recent Tasks
Name | Target | Status | Details | Initiated by | Requested Start Ti...— | Start Time | Completed Time
@ Create VMFS datastore E mer-host-136.5.. & Completed root 22/10/2014 12:03:56 22/10/2014 12:03:56 22/10/2014 12:03:58

|@ Tasks |

Figure 5-71 The Create VMFS data store task under Recent Tasks

10.When the task is complete, the new data store displays under Configuration — Storage,

as shown in Figure 5-72.

Datastores Refresh  Delete  Add Storage... Rescan All..
Identification + | Device | Drive Type Capacity Free | Type | LastUpdate | Hardware Acceleration |
8 datastorsl ATA Serial Attach.. Non-53D 22525 GE 22430 GB WMFSS 22/10/2014 12:04:28 Unknown
@ RedbookDatastore  IEM i5CSIDisk (n.. Non-5 9,75 GB 8.89 GB WMFSS  22/10/2014 12:04:28 Supported
Figure 5-72 The new data store listed in the storage view
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Configuring multipath settings for mapped volumes
To configure multipath settings for a mapped volume managed by VMware as a data store,
complete the following steps:

1. Go to Configuration — Storage.
2. Right-click the data store and click Properties. The window shown in Figure 5-73 opens.

A VMFS file system can span multiple hard disk partitions, or
extents, to create a single logical volume.

The extent selected on the left resides on the LUN or physical
disk described below.

{5/ RedbookDatastore Properties l-EhJ
Volume Properties
General Format
Datastore Name:  RedbookDatastore Rename... File System: VMFS 5.60
Total Capacity: 9.75 GB Increase. .. PR A
_— Block Size: LMB
Extents Extent Device

Extent Capacity Device Capadty
IBM iSCSI Disk (naa.6005076300af004b480... 10.00 GB | 1BM i5C51 Disk {naa.&00507630. .. 10.00 GB
Primary Partitions Capadty
1. VMF5 10,00 GB

Refresh ‘ Manage Paths... |

Close | Help |

Figure 5-73 Data store properties

3. Click Manage Paths. The window shown in Figure 5-74 on page 247 opens. Select either
Most Recently Used, Round Robin, or Fixed, and then click Change to confirm.

Round Robin is the suggested option, because this enables for I/O load balancing. For
more information about the available options, see Chapter 4, “Host configuration” on
page 149.
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153 IBM i5CSI Disk {naa.6005076300af004b4800000000000007) Manage Paths Iﬁ

Policy
Path Selection: Round Robin (VMware) A Change
Storage Array Type: VMW _SATP_ALUA

Paths
Runtime Name Target LUN Status Preferred
vmhba34:C0:T0:L0  ign.1986-03.com.ibm:2145.itsov5000.nodel:182.168.11.. 0 @  Active (I/0) |

Refresh

Mame: ign. 1998-0 1. com.vmware:mcr-host-136-0bc95d32-00023d00000 1,ign. 1986-03, com.ibm: 2145.itsov5000.node 1,t, 1.
Runtime Name: vmhba34:C0:TO:LO

iSC5I
Adapter: ign. 1998-01.com. vmware:mcr-host-136-0bc35d 32
iSCSI Alias:
Target: iqn. 1986-03.com.ibm: 2145.itsov 5000.node 1

192.168.1.1:3260

Cloze | Help

Figure 5-74 Data store multipath settings

4. When you are finished, close both windows.

The mapped volume is now configured for maximum availability and ready to be used.

5.3.6 Discovering SAS volumes from VMware ESXi 5.5

This section describes how to discover SAS volumes.

Discovering mapped volumes

To discover mapped SAS volumes from VMware ESXi 5.5, complete the steps described in
5.3.4, “Discovering Fibre Channel volumes from VMware ESXi 5.5” on page 234. The steps
required are identical for both FC and SAS.

The mapped volumes are now ready to be managed by the host operating system.

Creating a data store from a mapped volume

To create a data store from a mapped volume in VMware ESXi 5.5, complete the steps
described in 5.3.5, “Discovering iSCSI volumes from VMware ESXi 5.5” on page 235. This
procedure is common to all attachment types.

Configuring multipath settings for mapped volumes

To configure multipath settings for mapped volumes in VMware ESXi 5.5, complete the steps
described in 5.3.5, “Discovering iSCSI volumes from VMware ESXi 5.5” on page 235. This
procedure is common to all attachment types.
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Storage migration

This chapter describes the steps involved in using the Storage Migration wizard. The Storage
Migration wizard is used to migrate data from existing external storage systems to the internal
capacity of the IBM Storwize V3700. Migrating data from other storage systems to the
Storwize V3700 storage system consolidates storage and enables the Storwize V3700
functionality.

This includes the graphical user interface (GUI), internal virtualization, thin provisioning, IBM
Easy Tier, and IBM FlashCopy, to be realized across all volumes. When the migration is
complete, the external system can be retired.

This chapter includes the following topics:

» Interoperability and compatibility
» Storage migration considerations
» Storage migration example configuration
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6.1 Interoperability and compatibility

Interoperability is an important consideration when a new storage system is set up in an
environment that contains existing storage infrastructure. This section describes how to check
that the storage environment, the existing storage system, and IBM Storwize V3700 are ready
for the data migration process.

To ensure system interoperability and compatibility between all elements connected to the

storage area network (SAN) fabric, check the proposed configuration with the IBM System

Storage Interoperation Center (SSIC). SSIC can confirm whether the solution is supported,
and provide recommendations for hardware and software levels.

If the required configuration is not listed for support in the SSIC, contact your IBM sales
representative and ask for a request for price quotation (RPQ) for your specific configuration.

For more information about the IBM SSIC, see the following website:

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

6.2 Storage migration considerations

The Storwize V3700 Storage Migration wizard simplifies the migration task. The wizard
features easy-to-follow panes that guide you through the entire process.

6.2.1 External virtualization capability

To migrate data from an existing storage system to the Storwize V3700, it is necessary to use
the built-in external virtualization capability of the Storwize V3700. This capability places
external Fibre Channel (FC)-connected logical units (LUs) under the control of the Storwize
V3700. External virtualization also enables Storwize V3700 to control serial-attached Small
Computer System Interface (serial-attached SCSI, known as SAS)-connected LUs.

When the volumes are virtualized, hosts continue to access them, but do so through the IBM
Storwize V3700, which acts as a proxy.

Restriction: The IBM Storwize V3700 only supports external virtualization for the
purposes of data migration. Permanently virtualizing external storage for use under the
Storwize V3700 is not supported.

6.2.2 Overview of the Storage Migration wizard

250

The Storage Migration wizard process includes the following considerations and steps:

1. Typically, storage systems divide storage into many SCSI LUs that are presented on a FC
SAN to hosts. Storage can also be presented through direct SAS attachment to a host.
Broadly speaking, the steps to migrate either one of these storage systems are the same.

2. Input/output (I/0O) to the LUNs must be stopped and changes made to the mapping of the
storage system LUs and to the SAN fabric zoning or SAS connectivity, so that the original
LUs are presented directly to the Storwize V3700 and not to the hosts. The Storwize
V3700 discovers the external LUs as unmanaged (not a member of any Storage Pools)
managed disks (MDisks).
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3. The unmanaged MDisks are then imported to the Storwize V3700 as image mode MDisks
and placed into a Storage Pool. This Storage Pool is now a logical container for the
externally attached LUs.

4. Each existing volume has a one-to-one mapping with an image mode MDisk. From a data
perspective, the image mode volume represents the externally attached LUs exactly as
they were before the import operation. The image mode volumes are on the same physical
drives of the existing storage system, and the data remains unchanged. The Storwize
V3700 is presenting active images of the externally attached LUs, and is acting as a proxy.

5. The hosts must have the existing storage system multipath device driver removed, and
then be configured for Storwize V3700 attachment. Further zoning or SAS connectivity
changes are made for host-to-V3700 SAN connections. The Storwize V3700 hosts are
defined with worldwide port names (WWPNs), and the volumes are mapped to the hosts.
After the volumes are mapped, the hosts discover the Storwize V3700 volumes through a
host rescan or restart operation.

6. Storwize V3700 volume mirror operations are then initiated. The image mode volumes are
mirrored to generic volumes. The mirrors are online migration tasks, which means a
defined host can still access and use the volumes during the mirror synchronization
process.

7. After the mirror operations are complete, the volume mirror relationships and the image
mode volumes are removed. The external storage system LUs are now migrated and the
now redundant external storage can be retired or reused elsewhere.

Restriction: If you are going to be migrating volumes from another IBM Storwize product,
be aware that the target Storwize unit needs to be configured at the Replication layer in
order for the source to discover the target system as a host. The default layer setting for
Storwize V3700 is Storage.

If this Replication layer configuration is not done, it will not be possible to add the target
system as a host on the source storage system, or to see source volumes on the target
system. For more information about layers and how to change them, see Chapter 10,
“Copy services” on page 455.

6.2.3 Storage Migration wizard tasks

The Storage Migration wizard is designed to provide easy and nondisruptive migration of data
from other storage systems to the internal capacity of the Storwize V3700, taking into account
the considerations in 6.2.2, “Overview of the Storage Migration wizard” on page 250.
Although this is true, the initial information panes of the migration wizard should all be read
first, to prepare and enable a successful migration. Some of the information in these panes
needs to be recorded before actions in previous panes can be carried out.

In early releases of V7.4 code, it is not possible to start the migration wizard unless you have
already cabled or zoned the external system to the Storwize V3700. Therefore, we list the
Storage migration tasks in the same order as the wizard displays them, but it is important to
read this chapter fully before beginning any migration task and to collate the relevant
information before starting the wizard.

The following are the storage migration wizard tasks as presented by the wizard:

» Accessing the Storage Migration wizard
» Before you begin

» Prepare environment for migration

» Map storage
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Migrating MDisks

Configure hosts

Map volumes to hosts

Select Storage Pool

Finish the Storage Migration wizard
Finalize migrated volumes

vyvyvyvYyYyvyy

However, the first task is to document the existing system and record the data needed for
the migration.

6.2.4 Storage migration example configuration

The example scenario we use involves migrating existing volumes that are presented from a
direct SAS attached IBM System Storage DS3200 to a Microsoft Windows 2012 host. There
are three volumes presented from the System Storage DS3200: Redbookvol1, drive letter G:
8 gigabytes (GB); Redbookvol2, drive letter E: 15 GB; and Redbookvol3, drive letter F: 10 GB.
These three volumes are to be migrated from the System Storage DS3200 onto the internal

storage capacity of the Storwize V3700.

6.2.5 Recording migration information
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Before a successful migration can take place, it is necessary to record certain information
about the existing system:

1. First, record information about the existing external logical unit numbers (LUNSs). In our
example, from the Windows 2012 Server Manager Dashboard, select Tools — Computer
Management — Storage — Disk Management, as shown in Figure 6-1. You can see the
three volumes, disk (G:), disk (E:), and disk (F:).

A Computer Management

File Action View Help

e 2pHEBXssaB

A Computer Management (Local|| Volume | Layout | Type | File Systemn | Status ~
4 '[['vI System Tools [=N{(&)] Simple Basic MNTFS Healthy (Boot, Page File, Crash Dump, F
I IZEZI Task Scheduler L;E.HRM_SSS_XMFRE_EN—US_DVS (D) Simple Basic UDF Healthy (Primary Partition) -
I E Event Viewer wRedbookvoll (G:) Simple Basic MNTFS Healthy (Primary Partition) -
I | Shared Folders o RedbookvolZ (E) Simple Basic MNTFS Healthy (Primary Partition)
b ;.: Local Users and Groups| | == Redbookvael3 (F:) Simple Basic MNTFS Healthy (Primary Partition)
b ,:%Ei:, Performance  System Reserved Simple Basic MNTFS Healthy (System, Active, Primary Partitic

i=p Device Manager < i e

4 (= Storage .
I }j(; Windows Server Backug —Disk 1

~

: - Basic Redbookvoll (G:)
; = [.Jlsk ManagemenF 2.00 GB 8.00 GB NTFS
I+ T Services and Applications Online Healthy (Primary Partition)
i Disk 2 I
Basic Redbookvol2 (E:)
15.00 GB 15.00 GB NTFS
Online Healthy (Primary Partition) =
i Disk 3 |
Basic Redbookvol3 (F)
10.00 GB 10.00 GB NTFS
Online Healthy (Primary Partition)

Figure 6-1 Host volume properties
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2. Highlight either the Disk 1, Disk 2, or Disk 3 labels. Right-click and select Properties, as
shown in Figure 6-2.

CDisk 1 e

Basic Redbookvoll (G:)
.00 GB 8.00 GB NTFS
Online

Mew Spanned Volume...

Mew Striped Volurme...

iDisk 2 Mew Mirrored Volume... ]

Basic New RAID-5 Volume...

15.00 GB

Online Convert to Dynamic Disk... =
Convert to GPT Disk

Capisk3 | Offiine I

Baczic -

10,00 GB Properties |

QOnline Help

yge—— |
Figure 6-2 Selecting disk properties: Windows 2012

The properties shown indicate that these volumes are presented from a System Storage
DS3200, as indicated by the device type 1726 - 2xx shown in Figure 6-3. You can also tell
that the volume is using the IBM device-specific module (DSM) for the native Microsoft
Multipath 1/0O (MPIO) feature.

IBM 1726-2xx FASIT Multi-Path Disk Device Properﬁes-

General |Policies I Volumes I MFIO I Driver I Details I Events |

IBM 1726-20¢ FASET Multi-Path Disk Device

g
Device type: Disk drives
Manufacturer: (Standard disk drives)
Location: Paort{Z) Bus 0, Target ID 6, LUN O
Device status
[This device is working propery. ~

| OK || Cancel

Figure 6-3 Disk properties: Windows 2012
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3. Using IBM System Storage DS® Storage Manager, connect to the external System
Storage DS3200 system, as shown in Figure 6-4, and select Manage a Storage
Subsystem. Select the system that you want to manage and click OK.

& BM System Storage DS Storage Manager 10 (Enterprise Management) o || B £

Edit View Tools Help

RN

(2} Select Storage Subsystemn

Initial Setup

Select a storage subsystem to manage:

Dom
Mame Status Management Connections Comment
[ Acdstorace suby | EREREFER " Nescs Attenion Outof Ban I

4 add storage subsg

= ;
e [ocate | [o¢ | [concal | [7eb ]

ﬁE&I Confiqure Alerts
Configure alerts to send email or SNMP notification about problems.

m

Subsystem Management

Manage a Storage Subsystem
Launch the Subsystem Management Window to perform configuration tasks.

E Upgrade Controller Firmware

"% |Upgrade firmware on multiple storage subsystems concurrently.
Note: You MUST use this option in the Enterprise Management Window (EMW) to upgrade a storage subsystem from pre-07.xx.xx.xx controller
firmware to 07.xx.xx.xx or later.You cannot use the Download Contraller Firmware option in the Subsystem Management Window to complete
this specific upgrade task.

Accessibility

F Inherit System Settings
Inherit system settings for color and font allows the IBM DS Storage Manager 10 software to use settings you define through your operating system. B

° |Launched Subsystem Management Window for mer-ds3200-01

Figure 6-4 Selecting Storage system to manage: DS Storage Manager

4. A new window opens to enable management of the IBM DS3200 subsystem. From the
summary pane, select the Storage Subsystem Profile option, as shown in Figure 6-5.

E

[ Initial Setup Tasks |

R
‘ & M| summary ‘ 2& Conllgure]’

mcr-ds3200-01

Out-of-band management connection(s) ﬁ Logical Drives | E Drives | a Drive Channels | B Enclosures | ﬁ Mappings

In-band management connection(s): Mon .
E| Summary | ! Controllers % Arrays

ﬁ Starage Subsystem Profile

Al 55,173

Status

PROFILE FOR STORAGE SUBSYSTEM: mcr-d33200-01 (Fri Oct 31 12:19:01 GMI 2014) -
° Storage Subsvstem Needs Attenti

Q‘i Operations in Progress: 0

® Alert status: Alerts disabled 5 o

Number of controllers: 2

Hardware Components

Fl 3

Storage Subsystem Profile

= llers:
Controllers 2 T -

003 Endosures: 1
= Resuits: Save As... ] [ Close | [ Help ]
gu Drives: 12
Drive Types: SATA Planning Your Confiquration
DD Hot Spare Drives: 1 ﬁ Storage Partitions: Configuring Your Storage Subsystem
In-use: 0 Used: 7 Essential Terms to Know
Etendbvepe Available: 30

Figure 6-5 Storage Subsystem Profile: System Storage DS Storage Manager
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5. Use the information in the tabs to complete the information shown in Table 6-1.

Table 6-1 Example table for capturing external LU information

LU name Controller | Array SCSI Host name Capacity Host Volume
ID

Win2012vol_01 | SlotA DS3200 | 1 mcr-host-127 | 15 GB Redbookvol2

Win2012vol_02 | SlotA DS3200 | 2 mcr-host-127 | 10 GB Redbookvol3

Win2012vol_03 | SlotA DS3200 | O mcr-host-127 8 GB Redbookvol1

SCSI ID: Record the SCSI ID of the LUs to which the host is originally mapped. Some
operating systems do not support changing the SCSI ID during the migration.

6. Next, record the host information. The easiest way of determining the WWPN of host
adapters is to look on the host profile for the existing storage. In this case, from the
summary pane of the IBM System Storage DS Storage Manager, select the Configured
Hosts option to show the host SAS ports, as shown in Figure 6-6.

B8 mcr-ds3200-01 IBM System Storage DS Starage Manager View Configured Hosts

[ Initial Setup Tasks | Configured hosts:
Host Name HBA Host Ports Host Type (0S)
P 5 P mersvi4a 50:05:07:68:03:04:42:24 IBM TS SAN VCE =
&8| summary 7@ Configure @ M ‘jﬁ mersvtda 50:05:07:58:03 IBM TS SAN VCE
mersvida 50:05:07:68:03 IBM TS SAN VCE
mcrsvi4a 50:05:07:68:03 IBM TS SAN VCE
mcr-ds3200-01 ITSO_V3700_Canister1 50:05:07:68:03 IBM TS SAN VCE
Out-of-band management connection(s): Contraller A: mer-ds| ITSO_VY3700_Cansiter2 50:05:07:68:03 IBM TS SAN VCE
In-band management connection(s): Mone, Win2012_Redbook 50:00:62:02:00: Windows Server 2003/Server 2008 Clustered
. pa— Win2012_Redbook 50:00:62:b2:00: Windows Server 2003/Server 2008 Clustered |
BaE Win2012_Redbook 50:00:62:b2:00 Windows Server 2003/Server 2008 Clustered
° Storage Subsystem Needs Attertion Total capa Win2012_Redbook 50:00:62:b2:00: Windows Server 2003/Server 2008 Clustered
_ R Win2012_Redbook 50:00:62:02:00: Windows Server 2003/Server 2008 Clustered
&5 Operations in Progress: 0 Win2012_Redbook 50:00:62:b2:00 Windows Server 2003/Server 2008 Clustered
& Alert status: Alerts disabled Win2012_Redbook 50:00:62:52:00: Windows Server 2003/Server 2008 Clustered
Win2012_Redbook 50:00:62:02:00:55:61:49 Windows Server 2003/Server 2008 Clustered -
Hardware Components Note: Use the Edit Topology task under Modify Host Topology to change the default host type (operating system) after you configure the host.

Storage Subsystem Pro

E Controllers:
— Hasts & M;
UU§ Enclosures: 1
[ configured Hosts: 5 @ Onine el

Drives: 12 =
B0 Drives = (84 Host-to-Locica Drive Mappings: 9 Storage Concepts Tutorial

Drive Types: SATA Planning Your Configuration
gu Hot Spare Drives: | [ storage Partitions: Configuring Your Storage Subsystem

In-use: 0 Used: 3 Essential Terms to Know
SERbCh Available: 29

Figure 6-6 Obtaining host WWPN from the external storage

Remember: Don’t forget to record the WWPN of the existing host. It can sometimes be
difficult getting this information from the host after it has been removed from the existing
storage.
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7. Go to the Windows 2012 Server Manager Dashboard and select Tools — Computer
Management — Device Manager.

8. Select the storage controller used to connect to the external storage, as shown in
Figure 6-7.

File Action View Help

L) Bl H=E = &S

B Computer Management ==l |

A Computer Management (Local | 4 g5 WIN-DNEIPFPILTL | | Actions
F [f& System Tools L] Cnmpl_.tter Device Manager
[N @ Task Scheduler I Disk drives
b §2] Event Viewer I Ml Display adapters Mere Actions
I 22| Shared Folders [ ﬂ DVD/CD-ROM drives
1 &% Local Users and Groups| b =g Floppy drive controllers
[ '@_\J Performance I Cg IDE ATAJATAP| controllers
=4 Device Manager I &= Keyboards
4 25 Storage [ ﬂ Mice and other pointing devices
[N @Wmdnws Server Backup) - B Monitors
= Disk Management I ¥ Network adapters =
[ ::-(, Services and Applications [ ‘? Ports (COM & LPT)
[ Qé; Print queues

[ D Processors

4 £ Storage controllers

LS| Adapter, SAS2 2116 Meteor ROC(E)
Microsoft iSCSI Initiator

Microsoft Multi-Path Bus Driver
Microsoft Storage Spaces Controller
Qlogic Fibre Channel Adapter

<> Qlogic Fibre Channel Adapter

|- |8 System devices
N - U T T W

PO OGOG

Figure 6-7 Selecting host HBA: Windows 2012

9. From here, use the tabs to record the information about the controller, as shown in

Figure 6-8.
o Computer Management
File Action View Help LS| Adapter, SAS2 2116 Meteor ROC(E) Properties [0 |
e« znE B BE © @S- :
| General | Driver | Details | Everts I Resources |
A4 Computer Management (Local|| a4 =) WIN-DN
4 ffb System Tools I (8 Com é_ LS| Adapter, SAS2 2116 Meteor ROC(E)
I (E—) Task Scheduler [ g Disk
. 5
2 e b S Displ Driver Provider:  LSI
I @] Shared Folders I ey DVDY )
1 & Local Users and Groups b e Flopy Dess Bate L=z
3 I@] Performance I g IDE A Driver Version: 205584
=y Device Manager b <= Keyb Digital Signer: Microsoft Windows
4 3 Storage b Mice
3 - -
I @ Windows Server Backug i Bl Moni
Driver Detail i i verfi
=9 Disk Management b & Net ver Details To view details about the driver files. -
I» :: Services and Applications [ ‘? Ports| ) ) )
b = Print pdate Driver... To update the driver software for this device.
F D Procq Ball Back Driver If the device fails after updating the driver, roll
4 &5 Stora S back to the previously installed driver.
&L
= M Disables the selected device.
<& M
M To uninstall the driver (Advanced).
O
< Q
[» B Syste OK | | Cancel
< m > g .

Figure 6-8 Host HBA details: Windows 2012
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Table 6-2 shows an example table for capturing host information, including host bus

adapter (HBA).
Table 6-2 Example table for capturing host information
Host Name/ Adapter/Slot/Port | WWPN HBA | HBA Operating | Multipath
LU Names F/W Device System Software
Driver

mcr-host-127 | LSI SAS2 2116/2/1 | 500062b200556140 16.0 2.0.55.84 Win2012 Native MPIO
with DSM

mcr-host-127 | LSI SAS2 2116/2/2 | 500062b200556141 16.0 2.0.55.84 Win2012 Native MPIO
with DSM

mcr-host-127 | LSI SAS2 2116/2/2 | 500062b200556142 16.0 2.0.55.84 Win2012 Native MPIO
with DSM

mcr-host-127 | LSI SAS2 2116/2/2 | 500062b200556143 16.0 2.0.55.84 Win2012 Native MPIO
with DSM

Note: In this example, there are more than the four ports (shown in Table 6-2) listed
against the host profile on the System Storage DS3200. For direct-attached SAS hosts,
this is sometimes necessary, as described in the following support article:

https://www.ibm.com/support/docview.wss?uid=ssg1S1004386

Our table is reduced for clarity.

10.Next, record the port numbers of the external storage controllers and the IBM Storwize
V3700. To find the WWPN of the Storwize V3700, complete the following steps:

a. Go to the System view and switch the 3D image to the rear.
b. Hover over the point between both canisters and right-click.
c. Select View — SAS Ports, as shown in Figure 6-9.

700 = Monitoring = System

superuser (Sec

irity

Actions

CeRse ¢n

Modify 1D
Identify
Power Off
Remove

View

Show Dependent Volumes

Properties

.J Fibre Channel Ports

SAS Ports

Running Tas|

les (0) 2

L Heslthstns

Figure 6-9 Identifying Storwize V3700 SAS port WWPN
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11.A list of the SAS port WWPNSs is presented, as shown in Figure 6-10. Record the WWPN
of the ports that are used to connect to the external System Storage DS3200.

SAS Ports for Control Enclosure 1

O Filter | Showing & ports | Selecting 0 ports

Port 4| State Speed VWUWEN

v Onling 5005076503640D6C

v Onling 500507650368006C

Offline unconfigured 500507T65036C0DEC
v Onling 5005076803700D6C
v Online 500507680364C0D6
+ Online 500507680368C0D6
Offline unconfigured 50050768036CCOD6

Figure 6-10 Storwize V3700 SAS port list

12.7To find the SAS port WWPN from the IBM System Storage DS Storage Manager, go to the
Subsystem Management summary window and click Storage Subsystem Profile.

13.Scroll through the Controllers tab to find the SAS port WWPN that is used to connect to
the Storwize V3700, as shown in Figure 6-11.

[B8] mer-ds3200-01 IBM System Storage DS Storage M 10 (Subsy M ) E"EIE

[] Initial Setup Tasks |

@ Summary Configure | 5 |
mcr-ds3200-01 @logealvrives | B oives | Dovechames | [EEdowes | v | BRI
Out-of-band management connection(s): Co Summary | ! Controllers | % Arrays 173
In-band management connection(s): None.

Current data rate: 3 Gbps -
Skatus
Hoat interface: Sas
° Storage Subsystem Meeds Attention Channel: 1 m
% Operations in Progress: 0 Port: 1, 1
! Al disabled Status: Up
© Aertstatus: dlerts cisabied World-wide identifier: 50:0a:0b:86:2d:72:20:04
Maximum data rate: 3 Gbps

Hardware Components Current data rate: 3 Gbps -

Storage Subsystem Profile Find: l:l

= Contrallers: 2

— Resuts: Saveds.. | [ Cose | | Hep |

Ul§ Enclosures: 1

T TS
B0 orives: 12 Iy Host-to-Lcqies Drve Meppings: 6 Storane Concepts Tutorial
Drive Types: SATA Planning Your Configuration
u Hot Spare Drives: 1 ﬁ Storage Partitions: Confiquring Your Storage Subsystem
Inuse: 0 Used: 2 Essential Terms to Know
Elandv Rt Available:

Figure 6-11 Obtaining DS3200 SAS port WWPN: DS Storage Manager GUI
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14.Record the information shown in Table 6-3.

Table 6-3 SAS port WWPN for Storage Controllers

Array Controller WWPN

DS3200 A 500A0B868D722008
DS3200 B 500A0B868D74000C
V3700 canister 1 5005076803680D6C
V3700 canister 2 500507680368C0D6

15.In addition, make sure that you pay attention to the following tasks:

— Make sure that the current OS service pack and fixes are applied to your Microsoft
server.

— Use the current firmware and driver levels on your host system adapters.

6.3 Storage migration example

Avoiding data loss

The risk of losing data when the Storage Migration wizard is used correctly is low. However, it
is prudent to avoid potential data loss by creating a backup of all of the data stored on the
hosts, the existing storage systems, and the Storwize V3700 before the wizard is used.

Accessing the Storage Migration wizard
To navigate the Storage Migration wizard, complete the following steps:
1. Select System Migration in the Pools menu to open the System Migration pane, as

shown in Figure 6-12. The System Migration pane provides access to the Storage
Migration wizard and displays the migration progress information.

superuser (Security Administrator)

Actions Overview

Volumes by Pool
Internal Storage

3 R

i \ B - --------‘I /.'|

C Supnino Tolc il e Hesltastatus

Figure 6-12 Pools menu
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2. Click Start New Migration to begin the storage migration wizard. Figure 6-13 shows the
System Migration pane.

- System Migration superuser (Security Administrator)

| & start Hew Migration | i= Actions | O Filter | [B]

i Mo items found

erEhE ¢

C Running Tasks (0] B — .
Figure 6-13 System Migration pane

Important: If you have not already configured your zoning correctly or attached your
external SAS storage (or have the layer set incorrectly if this is another Storwize
system), you might receive a warning message indicating that no external storage
controllers could be found, as shown in Figure 6-14 on page 261. Click Close and
correct the problem before trying to start the migration wizard again. This occurs with
early V7.4 release code.

The subsequent panes in the migration wizard (as shown in Figure 6-18 on page 264)
direct you to remove host zoning or SAS connectivity to the external storage. You are
also prompted to create zones or SAS connections between the Storwize V3700 and
the external storage.

However, you must already have done this before you start the wizard. See “Prepare

the environment for migration” on page 264 and “Map storage” on page 278 for a list of
instructions to complete before starting the data migration wizard.
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Figure 6-14 shows the error message indicating that no external controllers could be
found.

9 No externally attached storage controllers were found.

Figure 6-14 Error message displayed when no externally attached storage controllers are found

3. If there are both FC-attached and SAS-attached external storage systems that the IBM
Storwize V3700 can see, the wizard progresses with a choice of migrating an Fibre
Channel or SAS host, as shown in Figure 6-15.

This wizard migrates volumes on external storage systems to this system.
Select the type of protocol being used:

(Z) Fibre Channel

@ SAS

Next » Cancel

Figure 6-15 Choosing FC or SAS attached storage for migration

We have chosen SAS, because in our example, we are migrating from an external IBM
DS3200 system. This choice does not display if there is only one type of attached external
storage.

Chapter 6. Storage migration 261



Before you begin
The Before You Begin pane of the Storage Migration wizard describes the restrictions and
prerequisites for the wizard to complete successfully, as shown in Figure 6-16.

System Migration superuser (Security Administrator

Storage Migration Wizard x

" : 5 — P volumes | Selecting 0 voly)
8 Start New Migratio Before You Begin =
Volume Name

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

=

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

m

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 VMWare hosts and VIOS.

CelhE da

| am not migrating SAN boot images.

Prerequisites

This system is cabled to the SAS storage system | want to migrate. =

VIMWare ESX hosts are set to allow volume copies to be recognized, or | am not using
VMWare ESX hosts.

Figure 6-16 Step 1 of the Storage Migration wizard

Restrictions
Confirm that the following conditions are met:

» You are not using the Storage Migration wizard to migrate cluster hosts, including clusters
of VMware hosts and Virtual 1/0 Servers (VIOS).

» You are not using the Storage Migration wizard to migrate SAN boot images.

If the restrictions options cannot be selected, the migration must be performed outside of this
wizard, because more steps are required. For more information, see the IBM Storwize V3700
Knowledge Center on the following website:

http://www.ibm.com/support/knowledgecenter/STLM5A/Tanding/V3700_welcome.htm]

The VMware vSphere Storage vMotion feature might be an alternative for migrating VMware
clusters. For more information, see the following website:

http://www.vmware.com/products/vsphere/features/storage-vmotion.html

For more information about migrating SAN boot images see Appendix A, “Command-line
interface setup and SAN Boot” on page 649.
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Prerequisites
Confirm that the following prerequisites apply:
» Make sure that the Storwize V3700, the existing storage system, and host FC ports are

physically connected to the SAN fabrics, or that SAS connectivity exists between the
Storwize V3700 and the External storage system.

» If there are VMware ESX hosts involved in the data migration, make sure that the VMware
ESX hosts are set to allow volume copies to be recognized. For more information, see the
VMware ESX product documentation on the following website:

http://www.vmware.com/support/pubs/vsphere-esxi-vcenter-server-pubs.html?

After you have confirmed the restrictions and prerequisites, complete the following steps:

1. If all options can be selected, click Next to continue.
2. In all other cases, Next cannot be selected, and the data must be migrated without use of
this wizard.

Figure 6-17 shows the Storage Migration wizard with all restrictions satisfied and
prerequisites met. Notice at the bottom of the wizard pane that additional help and an
elLearning video are available.

Storage Migration Wizard

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

~— Restrictions

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

| am not migrating clustered hosts, including clusters of VMWare hosts and VIOS.
| am not migrating SAN boot images.

This system is cabled to the SAS storage system | want to migrate.

VMWare ESX hosts are set to allow volume copies to be recognized, or | am not using
VMWare ESX hosts.

@ Need Help

ﬁ Watch e-lLearning: Migrate Storage

Y

Next »

Figure 6-17 Confirming prerequisites
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Prepare the environment for migration
Follow the instructions given in this pane carefully:

1. When all of the required tasks are complete, click Next to continue. Figure 6-18 shows the
Prepare Environment for Migration pane.

VWhen you have completed these steps, click Next to proceed.

. Stop host operations, or stop all 'O to volumes that you are migrating.

. Update your host device drivers, including your multipath driver and configure them
for attachment to this system.

. Create a host or host group in the external storage system with the WWPNs for this
system.

. Configure the storage system for use with this system.

@ Need Help

1 Back Next w Cancel

Figure 6-18 Instructions to prepare the migration environment: SAS attached storage
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2. Slightly different instructions are given if only FC external storage is attached, or if you
have chosen an FC-attached migration, as shown in Figure 6-19.

Storage Migration Wizard

VWhen you have completed these steps, click Next to proceed.

. Stop host operations, or stop all 'O to volumes that you are migrating.

. Remove zones between the hosts and the storage system from which you are
migrating.
. Update your host device drivers, including your multipath driver and configure them

for attachment to this system.

. Create a storage system zone between the storage system being migrated and this
system, and host zones for the hosts being migrated.

. Create a host or host group in the external storage system with the VWWWPIPNs 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.

@ Need Help

Next » Cancel

Figure 6-19 Instructions to prepare the migration environment: FC attached storage

3. For this example, there is SAS-attached storage, so you must complete the following
steps:

a. Stop host operations, or stop all I/O to volumes that are being migrated.

b. Update host device drivers, including the multipath driver, and configure them for
attachment to the IBM Storwize V3700.

c. Create a host or host group in the external storage system with the WWPNSs for the
Storwize V3700 system.

d. Configure the storage system for use with the Storwize V3700.
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Stop host operations or stop all I/0 to volumes that are being migrated
To stop host operations or volume I/O, complete the following steps:

1. To stop host I/O, stop all of the applications using the volumes and set them offline. From
the Windows 2012 Server Manager Dashboard select Tools — Computer
Management — Storage — Disk Management, as shown in Figure 6-20.

File Action View Help

e rE HE RS R

Computer Management

A Computer Management (Local
A ]j’j Systemn Tools
[ IZE-:ZI Task Scheduler
I E Event Viewer
I @&l Shared Folders
I M Local Users and Groups
[ i%‘}i] Performance
=x Device Manager
4 =3 Storage
[ :i:f; Windows Server Backug
=F Disk Management

I T Services and Applications

s

< m >

Volume | Layout | Type | File System | Status
() Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, B
QHRM_SSS_XMFRE_EN—US_DVS (D:) Simple Basic UDF Healthy (Primary Partition)
wRedbookvoll (G:) Simple Basic NTFS Healthy (Primary Partition)
= Redbookvol2 (E) Simple Basic NTFS Healthy (Primary Partition)
= Redbookvol3 (F:) Simple Basic NTFS Healthy (Primary Partition)
Cm System Reserved Simple Basic NTFS Healthy (System, Active, Primary Partitic
£ m b3
iDisk 1 |
Basic Redbookvoll (G:)
8.00 GB 8.00 GB NTFS
Onli

Mew Spanned Velume..,

Mew Striped Volume..,

=l Mew Mirrored Volume... |
Basi e BAINS Y
15.01 Mew RAID-5 Volume...
Onli Convert to Dynamic Disk...
Convert to GPT Disk
=) Offline |
.IBSS[;; Properties
QOnli Help
icp-romo I
T} URM CCC YAACRE CM_IIC NDWVE (N

H Unallocated [l Primary partition

Figure 6-20 Offlining DS3200 volumes from Windows 2012

Next we must remove the volumes from the Windows 2012 host. To do this, we must first
unmap from the host definition in the external storage system. In this case, this is the
Storage Manager GUI controlling the DS3200.
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2. From the Subsystem Management summary window, click the Modify tab and select Edit
host-logical-drive mappings, as shown in Figure 6-21.

ﬁ mcr-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystern Management)

[5] Initial Setup Tasks | Help

p— I
‘ Summary 3& Configure a Modify | Qm Tools @ Support

Modify Storage Subsystem Configuration

»

Hosts

@! Edit Host Topology
“iew and edit the collection of hosts, host elements, and host groups that are configured for the sterage
subsystem.

m

% Edit Host-to-Logical Drive Mappings
Mowve host-to-logical drive mappings from one host to another or remove mappings.

Storage

Figure 6-21 Editing host/volume mappings for IBM DS3200

3. Alist of volume mappings to hosts are displayed. Select the volume that you want to
delete the mapping from, then click Remove, as shown in Figure 6-22.

ﬁ mer-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystem Management)

[ Initial Setup Tasks | Help

[ Summawl‘ﬁ Configure a Modify ‘ '.‘m Tools] @ Support

Modify > Edit Host-to-Logical Drive Mappings

% Edit Host-to-Logical Drive Mappings View Frequently Asked Questions

»

Mote: Before changing a mapping, you should stop any host applications assodated with the logical drive and unmount the logical drive (if
applicable to your operating system).

Logical Drive MName Accessible By LUM Logical Drive Capacity ‘ Change. ..

lﬁ ] Host Group ITSO_W3700 a 10 GB

ﬁ 7 Host Group ITSO_V3700 1 1GE |

G5 1 Host mcrsvt4a 0 100 GB 2
&2 Host mcrsvtda 1 100 GB

&5 3 Host marsvtda 3 100 GB

B+ Host mcrsvt4a 2 100 GB

7= Winan12vol 01

(B3 Win2012vel_02 Host Win2012_Redbook 2 10 GE

[E5 Win2012vol_03 Host Win2012_Redbook 0 8GB

Figure 6-22 Removing a host volume mapping: IBM DS3200
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4. A warning message is presented, as shown in Figure 6-23.

ﬁ mcr-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystern Management) EI'E

[5] Initial Setup Tasks | Help

— =
‘Summaw ﬁConﬁgure ﬁ Modify %ﬂ Tools @Suppor‘t]

Madify > Edit Host-to-Logi{ 28 Remove Mapping ==
% Edit Host-to-L =

Frequently Asked Questions

Note: Before changing a m It the logical drive (if

applicable to your operatin _l If you proceed, this host-to-logical drive mapping will be removed. The

associated logical drive will be available for mapping using the Create

Host-to-Logical Drive Mappings task.
Logical Drive Mame by Change...

You should make appropriate changes at your host so that the logical

=3 . ; :
lﬁ = drive and its LUN are no longer recognized.

&=

g 1 Are you sure you want to remove this host-to-logical drive mapping?
2
& 3

fes

(55 <
F= Win2012vol_01
[&5 Win2012vol_02 Host Win2012_Redbook 2 10 GB

&5 Win2012vol_03 Host Win2012_Redbook ] 8GEB

Figure 6-23 Host mapping warning: IBM DS3200

5. Select Yes to remove the mapping.
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6. After all of the volumes have been unmapped, return to the host and perform a drive

rescan. For a Windows 2012 host, go to the Windows 2012 Server Manager Dashboard,
select Tools — Computer Management — Storage — Disk Management, and select
Rescan Disks from the Actions menu, as shown in Figure 6-24.

A
-

File View Help

= Refresh

ol reanoms |

4 ffl Create VHD
I Attach VHD
I
N All Tasks L4
[ Help
| ™ Performance

&4 Device Manager
4 (=5 Storage
[ & Windows Server Backug
= Disk Management
b Ty Services and Applications

Computer Management

=[O

Volume | Layout | Type | File System | Status Actions

Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, Prir e A
< HRM_555_X64FRE_EN-US_DV5 (D3} Simple Basic UDF Healthy (Primary Partition) Diskc Manag_eme”t
# System Reserved Simple Basic MNTFS Healthy (System, Active, Primary Partition) Mare Actions

<

@ Disk 1
Basic
8.00 GB
Offline . §

Help

@ Disk 2
Basic
15.00 GB
Offline . §

Help

@ Disk 3
Basic
10.00 GB

Offline (i

8.00 GB

15.00 GB

10.00 GB

Figure 6-24 Performing a drive rescan: Windows 2012

The volumes no longer display in the windows configuration.

Update host device drivers and configure fhost to access Storwize V3700

The three volumes are currently under the control of the native MPIO driver with the added

IBM DSM for System Storage DS3x00. This needs to be removed from the volumes that you
are going to migrate. They then need to be put under the control of IBM SDDDSM for use with
the Storwize V3700.

Chapter 6. Storage migration

269




To update the drivers and configure fhost, complete the following steps:

1. To remove the existing MPIO from the server Manager Dashboard, select Tools — MPIO.
The MPIO properties pane opens, as shown in Figure 6-25.

MPIO Properties -

MPIO Devices | Discover Multi-Paths I DSM Install I Configuration Snapshot |

To add support for a new device, dids Add and enter the Vendor and
Product Ids as a string of 8 characters followed by 16 characters. Multiple
Devices can be spedified using semi-colon as the delimiter,

To remove support for currently MPIO'd devices, select the devices and
then dick Remave.

Devices:

Device Hardware Id -~
IBM 1722

IBM  1722-500

IBM  1722-550

IBM  1722-650 FASET
IBM  1724-0100 FASET
IBM  1724-100 FASET

IBM  1726-Zux FASET

IBM  1726-3xx FASET

< m >

b

Add | | Remove

More about adding and remaving MPIO support

| oK | | Cancel

Figure 6-25 Windows 2012 MPIO properties

2. Select the device for which you want support to be removed and click Remove. In this
example, for clarity, you remove all support for all System Storage DS and IBM
InfoSphere® FastTrack (FAStT) devices. This is because there is only one System Storage
DS3200. We only need to remove support for the 1726-2xx device (System Storage
DS3200).
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3. This action requires a reboot, and the operating system prompts you to perform one,
although you can defer it, as shown in Figure 6-26.

MPIO Properties £
Reboot Required £t

i\] A reboot is required to complete the operation. Reboot Mow?

Yes | | Mo

Device Hardware Id

IBM  1742-500

IBM 1745

IBM 1746  FAStT

IBM 1814 FAStT

IBM  1814-200 FAStT
IBM 1815 FAStT

IBM 1818 FAStT
MSFT20115A5BusType_0xA
Vendor 8Product 16

Add | | Remave

More about adding and removing MPIC support

| oK | | Cancel

Figure 6-26 Windows 2012 reboot prompt

Next you must install MPIO support for the IBM Storwize V3700. The IBM Storwize family
uses the IBM SDDDSM for MPIO support in Windows 2012. This can be obtained from the
following website:

http://www.ibm.com/support/docview.wss?rs=540&context=ST52G7&dc=D430&uid=ssg1S4
000350&Toc=en_US&cs=utf-8&Tang=en#Storwize3700
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4. Unpack the file to your host server and run the setup file, as shown in Figure 6-27. When
prompted, type yes to install the device driver.

A= Application Tools SDDDSM _x64_2435-3_140401 =197 X
Home Share View Manage

\(—:l -t | v SDDDSM_x64_2435-3_140627 » SDDDSM_xG64_2433-3_140401 » SDDDSM_x64_2433-3_140401 v & ‘ Search SDDDSM_x64
X Favorites Name - Date modified Type Size
B Desktop . app File folder
& Downloads [ install Application 32KE
2l Recent places | mpdev Setup Information 2KB
[%| mpdev.sys Systemn file 11 KB
73 Libraries =4 MPIO Security Catalog SKE
3 Documents £ mpio Setup Information 10KE
& Music %] mpio.sys System file 124 KB
=] Pictures [=] mpiolist Application 61KB
B videos %] mpspfitr.sys System file 19KB
%t sddapp Setup Information 6KB
18 Computer =4 sdddsm 014 23:05 Security Catalog SKE
E, Local Disk (T:) %k sdddsm 0170473014 (17:35 Setun [nformation KB
8 DVD/CD-RW Drive (| [&] sddrlsm.sys © CAUsers\Administrator\Desktop\SDDDSM x64 2435-3 140627\SDDDSM _x64 2... ILIE-
] setup . 1 s . . ; -
G Network [ wisecar E]‘:;iiﬁ:gugow;%it;liiga%%egﬂlﬁi%sggz-Deu1(:& Driver DSM on your machine. =

15items  1item selected 41.0KB

Figure 6-27 Installing IBM SDDDSM: Windows 2012

5. In this case MPIO is already installed, so only the DSM is needed. When complete, the
installation prompts you to reboot your host to activate the new device driver, as shown in

Figure 6-28.
# Ch\Users\Administrator\Desktop\SDDDSM_x64_2435-3_140627\SDDDSM_x64_2... \;li-
This zetup will install Subsystem Device Driver DEM on your machine. :
Continue to install? [Yes~sHol yes E
fetup iz installing Subsystem Device Driver DEM ...
MPI0O already enabled.
Dolnstallation iz installing IBM Specific Module ...
Updating Device ROOT-MFPIO~B083
1 Devices installed ...
Post Installing ...
DoInstallation finished *%?%
SDDDEM installationsupgrade iz completed. For setup to take effect.
pleaze reboot your system.
Do you want to restart your system now? [Yes-sHNol _
W

Figure 6-28 IBM SDDDSM installation complete: Windows 2012
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6. Type yes to reboot your host and activate the driver. When the system restarts, go into the
Server Manager Dashboard, select Tools — MPIO, and view the MPIO drivers, as shown
in Figure 6-29.

MPIO Properties -

MPIO Devices | Discover MultiPaths I DSM Install I Configuration Snapshot |

To add support for a new device, dids Add and enter the Vendor and
Product Ids as a string of 8 characters followed by 16 characters. Multiple L
Devices can be specified using semi-colon as the delimiter,

To remove support for currently MPIO'd devices, select the devices and
then dick Remave.

Devices:

Device Hardware Id

IEM 1750
IBM 1820
IBM 2105 €
IBM 2107 ~
IEM 2145
IBM  5&39

MSFT20115A5BusType_0OxA
Vendor 8Product 16

Add | | Remove

More about adding and removing MPIO support

| oK | | Cancel

Figure 6-29 Checking MPIO support: Windows 2012

As can be seen in the example, the DSM has been loaded to support the Storwize range
of Storage subsystems.
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Create a host or host group in the external storage system
To create a host or host group, complete the following steps:

1. Using IBM System Storage DS Storage Manager, connect to the external DS3200 system
as shown in Figure 6-4 on page 254, and select Manage a Storage Subsystem.

Select the system that you want to manage and click OK.

Each canister of the IBM Storwize V3700 needs to be defined on the System Storage
DS3200 as a host, and then added to a host group. Click the Configure tab and select
Configure Host Access (Manual), as shown in Figure 6-30.

mcr-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystem Management)

[ Initial Setup Tasks | Help

= 3 3 =
‘:& Configure ﬁ Modify tfﬂ Tools

I@ Support

@ Configure Host Access (Autematic)

Specify which automatically dizscovered hosts should access logical drives on the sterage subsystem.
Complets this task before mapping logical drives to hosts, and anytime you connect new hosts to the storage
subsystem.

m

E Cenfigure Host Access (Manualy
2 Configure access to the storage subsystem for hosts that could net be discovered automaticalty.

@ Create Host Group
Create a host group if you want muftiple hosts to share access to the same logical drives.

Create Host-to-L ogical Drive Ma
Map hosts to legical drives to grant access to logical drives after configuring hosts and creating logical drives
automatically.

Figure 6-30 Creating hosts: Storage Manager GUI

274 Implementing the IBM Storwize V3700



4. A wizard starts to guide you through the creation of each host. Enter the host name and

define the host type. For IBM Storwize V3700, use IBM TS SAN VCE, as shown in
Figure 6-31.

5. Click Next.

% mer-ds3200-01 IBM Systern Storage DS Storage Manager 10 (Subsystern Management)

[ Initial Setup Tasks |

p—1 53
[ Summaw‘ ﬁ Configure @ Modify

Configure » Configure Host Access (Manual)

—
':jﬂ Toolsll Support

E Configure Host Access (Manual) - Specify Host Name and Host TYpe  view Frequently Asked Questions

When you define a host manually, it will be made available to the storage subsystem for logical drive mapping. You do not need to use the configure
host access task for hosts that are defined manually.

Enter host name (30 characters max):
ITS0_W3700_Canister 1

Select host type (operating system):

Figure 6-31 Defining a host: Storage Manager GUI

6. In the next pane, assign the V3700 canister WWPN to the host definition, as shown in
Figure 6-32. Use the data gathered in 6.2.5, “Recording migration information” on
page 252.

[ Initial Setup Tasks |

— I -
[ Summary ﬁ Configure a Modlfyl!}ﬂ Toolsl@ Support

Configure > Configure Host Access (Manual)

E Configure Host Access (Manual) - Specify HBA Host Ports

View Frequently Asked Questions

-
Known HEA host ports: Selected HEA host port identifiers faliases:
500062b200556149

Alias Identifier =
500062b200556143

S0 V3 Canis 530353006
5000620200556 145 Add > IT50_V3700_Canister 10 |50050768035680d6c
500062b200556142

500062b200556144

500507680368c0d5

< Back ]I Next = ][ Cancel ]

Figure 6-32 Adding WWPN to the host definition
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Return to the Storage Manager GUI and continue creating the Storwize V3700 hosts. Click
Next to add the host to a new host group, as shown in Figure 6-33. In this example, call
the host group ITS0_V3700.

[+ Initial Setup Tasks | Help
5 '
iﬁ Configure ﬁ Modify l:jﬂ Tools @ Support

Configure > Configure Host Access (Manual)

B Configure Host Access (Manual) - Specify Host Group View Frequently Asked Questions

Will this host share access to logical drives?

() No: This host will NOT share access to the same logical drives with other hosts,

m

(@) Yes: This host will share access to the same logical drives with other hosts.

@ Enter new host group name (30 characters maximum):

ITS0_V3700

() Select existing host group:

-Select from list-

Hosts associated with host group:

Host Name Host Type {0S)

Figure 6-33 Adding host to host group: Storage Manager GU!

8.

Click Next and a confirmation window opens. If everything is correct, click Finish to create
the host and add it to the host group, as shown in Figure 6-34.

[] Initial Setup Tasks | Help
{- Summary {ﬁ Configure @ F.'Iodifyl Qjﬂ Toolsl@ Support}

Configure > Configure Host Access (Manual)

B Configure Host Access (Manual) - Confirm Host Defintion View Frequently Asked Questions

The host will be created as shown below if you proceed.

Host definition:
Host name: ITSO_V3700_Canisterl

Host type: IBM TS5 SAN VCE

HBL host port identifier/alias: 50050'?6-503GSOdGC/’IT507\’370070a315t2r10
Associated host group: ITSO_V3T00

[ < Back ]l Finish |[ Cancel ]

Figure 6-34 Confirming host creation: Storage Manager GUI

The wizard completes and prompts you whether a second host needs to be created.
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9. Click Yes and follow the steps from Figure 6-31 on page 275 to Figure 6-33 on page 276.
When adding the second host to a host group, this time select an existing host group, as

shown in Figure 6-35.

[ Initial Setup Tasks | Help

— vy P =
[ Summary 1@ Configure @ F.'Iutlifyll"r'ﬁ TDOISI'@ Suppurt‘

Configure > Configure Host Access (Manual)
Ej - Specity Host Group

View Freguently Asked Questions

o

Please indicate whether the host should be part of a host group that will share access to one or more logical drives.

Will this host share access to logical drives?

n

Mo: This host will NOT share access to the same logical drives with other hosts.

@ Yes: This host will share access to the same logical drives with other hosts,

Enter new host group name (30 characters maximum):

@ Select existing host group:

;JSe\er_t from list- « .

-Select from list-
host group:

ITSO_V3700

Host Name

Figure 6-35 Adding second host to existing host group: Storage Manager GUI

Host Type (05) ‘ =

10.Click Next and Finish to complete the task. This time, select No when prompted to create
further hosts.

Configure the storage system for use with the Storwize V3700

To configure the storage system, complete the following steps:

1. Recable or rezone your external storage system to connect to the IBM StorwizeV3700.

2. Now click Next, as shown in Figure 6-18 on page 264, to move to the next stage of the
migration.
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Map storage

The next pane, shown in Figure 6-36, directs you to record information about the LUNSs to be
migrated, their hosts, the host adapter WWPNs, and the SCSI IDs. It also prompts you to
unmap those volumes to be migrated from their hosts, and to remap them to the new host
group definition for the Storwize V3700.

Storage Migration Wizard

Map Storage

When you have completed these steps, click Next to map storage to your system.

. Create a list of all external storage system volumes that are being migrated.
. Record the hosts that use each volume.
. Record the WWPNs associated with each host.

. 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.

. Record the storage system LUN used to map each volume to this system.

@ Nesd Help

e e el

— —
Next » Cancel

Figure 6-36 Directions to record volume migration data

In this example scenario, you have already collected this data in 6.2.5, “Recording migration
information” on page 252. In addition, in the last section, you unmapped the volumes on the
external IBM DS3200 storage system from their Windows 2012 host. Therefore, all that
remains for you now is to remap those external LUNs to the new Storwize V3700 host
definition in the IBM System Storage DS3200 Storage Manager GUI.
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To remap the external LUNs, complete the following steps:

1. Connect to the external DS3200 system, as shown in Figure 6-4 on page 254, and select
Manage a Storage Subsystem.

Select the system that you want to manage and click OK.

Click the Configure tab and select Create Host-to-Logical Drive Mappings, as shown in
Figure 6-37.

% mcr-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystern Management)

1 Initial Setup Taskd | Help

— o -
[ Summaw‘ ﬁ Configure @ l‘.flodifyl E!ﬂ Toolsl I@ Support

Hosts

-IEf'H Configure Host Access (Automatich
= Specify which automatically discovered hosts should access logical drives on the storage subsystem. Complete this
task before mapping logical drives to hosts, and anytime you connect new hosts to the sterage subsystem.

Configure Host Access (Manualy
Configure access to the storage subsystem for hosts that could not be discovered automatically.

Create Host Group
Create a host group if you want multiple hosts to ghare access to the same logical drives.

m

Create Host-to-Logical Drive Ma
IMap hosts to logical drives to grant access to logical drives after configuring hosts and creating logical drives
automatically.

& E m

Storage

Eﬁ Automatic Configuratio
W Automatically create multiple logical drives with the 2ame RAID level and configure hot spare drives in two simple

etane

Figure 6-37 Create host mappings: IBM DS3200
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4. A wizard starts, to guide you through the steps of creating the new host mappings. Select
the new Storwize V3700 host group from those displayed and click Next, as shown in

Figure 6-38.
ﬁ mer-ds3200-01 IBM System Storage DS Storage M. 10 (Subsy Aar it)
[7 Initial Setup Tasks | Help

— ~
Summary ﬁ Configure a Modify]!ﬂ Tools] @ Support

Configure = Create Host-to-Logical Drive Mappings

% Create Host-to-Logical Drive Mappings - Select Host View Frequently Asked Questions

Mote: If a particular host is not listed, you need to make the host available for mapping using the Configure Host Access (Automatic) task under the
Configure Tab.

Select a host group or host:

: E-E Host Group ITS0_Y3700
-] Host win2012_Redbook

- [ Host host-173

ﬁ Storage Partitions - Allowed: 32 Used: 1

Mote: If you want to map a logical drive to more than one host, you must first create a host group using the Create Host Group task under the Configure
tab,

Figure 6-38 Selecting new Storwize V3700 host group: IBM DS3200
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5. Select the volume to be mapped to the host and, using the data recorded in 6.2.5,
“Recording migration information” on page 252, configure the correct SCSI ID for the
volume. Click Finish to make the mapping, as shown in Figure 6-39.

B3 mcr-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystem Management)

[57 Initial Setup Tasks |

Help
Summary ‘ﬁ' Configure ﬁ Modifylﬁm Tools] @ Support
Configure > Create Host-to-Logical Drive Mappings
% Create Host-to-Logical Drive Mappings - Select Logical Drives View Frequently Asked Questions

Map to one or more logical drives below. If you select more than one logical drive, LUN numbers will be generated automatically for those logical drives.

Select logical drives:

Logical Crive Capadity Array RAID Level

100 GE Array 1 RAID 5

10 GB Array 1 RAID 5

1GB Array 1 RAID 5

is G5
i Win2012vol_02 10 GB Array 1 RAID 5
i Win2012vol_03 8 GB Array 1 RAID 5

[ select all logical drives

Assign logical unit number (LUN){D to 31):

[ < Back ][ Finish ][ Cancel ]

Figure 6-39 Selecting volume to map to Storwize V3700 host: IBM DS3200
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6. A confirmation box opens to show that the mapping has been created, as shown in

Figure 6-40.

ﬁ mer-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystem Management)

[7 Initial Setup Tasks |

Summary ﬁ Configure @ Modify]tm Toolsl @ Support}

Configure = Create Host-to-Logical Drive Mappings
Bi Create Host-to-Logi

ﬁ Host-te-Logical Drive Mapping - Progress

Map to one or more logical drives bel

Select logical drives:

View Frequently Asked Questions

automatically for those logical drives.

Logical Drive

[ Access I

Processed 1 of 1logical drives - Completed.

i3 winz012vol_oz
@ win2012vol_03

RAID Level

RAID 5
RAID 5
RAID 5

r

RAID 5
RAID 5

[ select &l logical drives

Assign logical unit number (LUN)(D to 31):
=

[ < Back H Finiish H Cancel

Figure 6-40 Mapping complete: IBM DS3200

7. Click OK, and you are then prompted to create another mapping, as shown in Figure 6-41.

ﬁ mer-ds3200-01 IBM System Storage DS Storage Manager 10 (Subsystem Management)

] Initial Setup Taskd |

Summary ﬁ Configure a Modify| ﬁm Tools

Configure > Create Host-to-Logical Drive Mappings

% - Complete

‘fou have successfully mapped host group ITSO_V3700 to the logical drive Win2012val_01.

@ Support

Would you like to create another host-to-ogical drive mapping?

Figure 6-41 Creating further host-volume mappings: IBM DS3200
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8. Click Yes if you have more volumes to map to the new Storwize V3700 host definition, and
repeat the steps from Figure 6-38 on page 280. Click No if there are no more volumes to
be mapped to exit the wizard.

The following tasks have been completed:

— All of the existing external volumes have now been mapped to your new Storwize
V3700 host group definition.

— Cabling or zoning has been changed to ensure that the external storage system can
connect to the Storwize V3700, and that hosts can connect to the Storwize V3700.

— Volumes have been removed from the host configuration.

— MPIO drivers have been updated to reflect the impending connection to the Storwize
V3700.

9. We are now in a position to move to the next stage of the Storwize V3700 Data Migration
wizard. Click Next to continue, as shown in Figure 6-36 on page 278.

10.The Storwize V3700 runs the Discover Devices task. After the task is complete, click
Close to continue. Figure 6-42 shows the results of the Discover Devices task. You can
see in the background that it has successfully detected MDisks 9, 10, and 11. These are
the three volumes that were presented from the System Storage DS3200 to the Storwize
V3700 host group definition.

v~ Task completed.

* View more details
Task started.

| »

Discovering dewvices.

Bunning command:

svctask detectmdisk

Checking for discovery completion, try 1 of 10

Bunning command:

gycinfo lsdiscoverystatus —delim |,

Discovery process complete. Synchronizing memory cache.

Synchronizing memory cache.

The task is 100% complete.
Task completed.

2l BM
3 PM
3 DM
2l BM
3 PM
2l BM
3 PM
3 DM
2l BM
3 PM
3 DM

1

Figure 6-42 Discover Devices task
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Storage Migration Wizard

Migrating MDisks
To migrate the MDisks, perform the following steps:

1. In the next step of the wizard, select the MDisks that are to be migrated and then click
Next to continue. Hold the Ctrl key down while clicking MDisks to highlight more than one
MDisk for migration. Figure 6-43 shows the Migrating MDisks pane.

System Migration

X

|

Migrating MDisks

Double-click an MDisk for more detailed information. Select the MDisks you want to migrate, and click Next to start the
import.

All System Storage | O- Filter B, ™

mdisk10 v~ Online 15.00 GiB controllerl
mdiskt1 v Online 10,00 GiB controllerl 0000000000000002
mdiskg v Online 8.00 GiB controllerd 0000000000000000

P A

Rl i

Figure 6-43 Migrating MDisks pane

284

MDisk selection: Select only the MDisks that are applicable to the current migration plan.
After the current migration completes, another migration plan can be started to migrate any

remaining MDisks.
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2. The Storwize V3700 runs the Import MDisks task. After the task is complete, click Close
to continue. Figure 6-44 shows the result of the Import MDisks task.

v Task completed.

¥ View more details

The task is 75% complete._

Creating image—mode wvolume from MDisk mdiskll.
Checking for name collisions.

Running command:

gvetask mkvdisk -icgrp ic_grpld -mdisk mdiskll -mdiskgrp 3:21
MigrationPool 2152 -name controller( 0000000000000002 -syncrate
80 -vtype image

Image-mode volume created, ID 2.
Synchronizing memory cache.

The task is 100% complete.

Task completed.

oW oW W
RIORDORDORD
[

[

Wow W W
R R2ORYPI
[

Close

Figure 6-44 Import MDisks task
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Configure hosts

Optional: This step is optional. You can bypass it by selecting Next and moving to “Map
volumes to hosts” on page 291.

Follow this part of the wizard to select or configure new hosts as required:

Figure 6-45 shows the Configure Hosts pane. In this example scenario, there is no host
definition for the Windows 2012 host, so define one at this stage.

Storage Migration Wizard x

Configure Hosts (opticnal)

Before you begin, install drivers on host systems and ensure hosts are zoned and connected to this system. Create any new
hosts as needed below.

+ Add Host | = Actions | C. Filter |

mer-host-35
RHELG4_FC

A e A A i

I Next » I Cancel

Figure 6-45 Configure hosts pane
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If hosts are already defined they show up listed in the pane, as shown in Figure 6-45.
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2. In this case, create the host by selecting the Add Host option. This begins the process of
defining a host, with the choice of connectivity shown in Figure 6-46.

Choose the Host Type

Fibre Channel Host

Cancel

Figure 6-46 Add host connection type
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3. Select your connection type, and the wizard moves to the next pane. Here, you can name
the host, assign ports (in this case, SAS WWPNSs) from the drop-down selection and, in
the advanced settings, assign a host type, as shown in Figure 6-47.

In this example, there are two ports listed that the Storwize V3700 can see as host
connections.

If there are no connections displayed, check your cabling and zoning to ensure that your
host is properly connected to the Storwize V3700 (or any SAN fabric), and click Rescan.

4. Select each of the port WWPNSs and click Add port to List to add them to the host
definition.

Host Name (optional): | Windows2012

500062B200556140

500062B200556141
[ You hiave fot ¢

~ Advanced Settings
Host Type
Generic (default)
(7) HPIUX
(C) OpenVMS
() TPGS

% Advanced Add Host Cancel

Figure 6-47 Naming host, selecting ports, and setting advanced options
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5. Click Add Host to complete the task, as shown in Figure 6-48. Notice that the new host
now displays in the background list.

v Task completed.

¥ View more details

T=sk started.

Creating the host WindowsZ0lZ

Bunning command:

svctask mkhost -force —icgrp ic grpl -name Windows2012
—saswwpn S50006ZBZ00556140:500062B200556141 -type generic
The host (ID 0) was suceessfully created.

Synchronizing memory cache._

The task is 100% complete.

Task completed.

R ORORD R
W W

w

wow W

R R ORI R

w

Figure 6-48 Create host task complete
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6. Click Close and select the new host definition, as shown in Figure 6-49. Click Next to
move to the next phase of the data migration.

Storage Migration Wizard X

Configure Hosts (optional)

Before you begin, install drivers on host systems and ensure hosts are zoned and connected to this system. Create any new
hosts as needed below.

+ Add Host | i= Actions | C. Filter | [&

mcr-host-35
RHELE4_FC
Windows2012

+ Back Next » Cancel

Figure 6-49 Configure host with host listed
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Map volumes to hosts
This step of the wizard enables you to select the newly migrated volumes, rename them, and
map them to hosts:

1. Start in the Map Volumes to Hosts pane, as shown in Figure 6-50.

System Migration

Storage Migration Wizard x

-

Map Volumes to Hosts (optienal) I

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new device
hosts to verify the mappings.

[ Wa Map to tost | = Actions | O\ Filter

Name Capacity Host Mappings | UID MDisk Name | Storage
controllerd_000000000000. .. 8.00 GiB No 6005076000EB01 FSE000000000000045 mdiskd 0000000000
controllerd_000000000000... 15.00 GiB Ho 6005076000EB01F5B000000000000046 mdisk10 000000000C
controllerd_000000000000... 10.00 GiB Ho 6005076000EB01F5B000000000000047 mdisk11 000000000C

& 4=

Figure 6-50 Map Volumes to Hosts pane

2. The image mode volumes are listed, the names of which are assigned automatically by
the Storwize V3700 storage system. The names can be changed to reflect something
more meaningful to the user by selecting the volume and clicking Rename in the Actions
menu, or by right-clicking the volume and selecting Rename.

Names: The names of the image mode volumes must begin with a letter. The name
can be a maximum of 63 characters. The following valid characters can be used:

Uppercase letters (A - Z)
Lowercase letters (a - 2)
Digits (0 - 9)

Underscore (_)

Period (.)

Hyphen ()

Blank space

YVVYyVYVYVYYVYY

The names must not begin or end with a space.
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3. Use the information collected in 6.2.5, “Recording migration information” on page 252 to
rename the volumes to their original names in the external IBM DS3200 Storage array, as
shown in Figure 6-51.

New Name

controllerd_0000000000000000 [\.‘.l'inzo12vol_03|

Rename Cancel

Figure 6-51 Renaming an image mode volume

4. Enter the new name and click Rename to complete the operation. The task completes, as
shown in Figure 6-52.

v* Task completed.

* View more details

Task started.

Checking for name collisions..

The task is 0% complete.

Renaming Volume controllerd 0000000000000000 to WinZ0lZwol 034:
Running command: 4:
svctask chwdisk —name Win201Zwol 03 0

Synchronizing memory cache.

EEEEERERE

4
4
The task is 100% complete. 4:
Task completed. 4

Close

Figure 6-52 Rename task complete
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5. Click Close to return to the Map Volumes pane as shown in Figure 6-53.

System Migration

Storage Migration Wizard x

Map Volumes to Hosts (optional)

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new device|
hosts to verify the mappings.
HEl Map to Host | = Actions | C. Filter . ele
Name Capacity Host Mappings | UID Disk Name

Win2012vol_03 8.00 GiB o BOAF i 000000000C

I controllerd_000000000000... 15.00 GiB No 6005076000EB01 FSE000000000000046 mdisk10 0000000000
controllerd_000000000000... 10.00 GiB No &005076000EB0M FSBO00000000000047 mdisk11 0000000000
i
‘ [ ] »

o> |

Figure 6-53 Renamed volume

6. Notice that the volume now has a new name. Follow the process from Figure 6-50 on
page 291 to rename the rest of the volumes.

7. After all of the volumes have been renamed, select the volumes that you want to map to
your host. Hold Ctrl and click to select multiple volumes, and then click Map to Host, as
shown in Figure 6-54.

System Migration

Storage Migration Wizard x

-

Map Volumes to Hosts (optional)

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new device
hosts to verify the mappings.
hn Map to Host | i= Actions | C. Filter -\"\___
Capacity Host Mappings | UID MDisk Name | Storage
Win201M2vol_01 15.00 Gig No 6005076000EB01F5E000000000000046 mdisk10 000000000C
Win2012vol_02 10.00 GiB No &005076000EBO1F5B000000000000047 mdisk11 0000000000
Win2012vol_03 8.00 GiB No 6005076000EB01F5E000000000000045 mdiskd 000000000C
-
< m ] 3

(o>

Figure 6-54 Selecting volumes to map
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8. A box opens to allow you to choose the host to which the volumes are to be mapped, as
shown in Figure 6-55. In this example, you have chosen the previously defined Windows
2012 host.

Host: | _ Choose a host — ~

--Choose a host —

mcr-host-35
" IruELsa_FC

Windows2012

Figure 6-55 Modify host mappings

The Modify Host Mappings pane is now displayed, listing the volumes that you have
chosen to be mapped to your particular host, as shown in Figure 6-56 on page 295. The
volumes are shown in yellow in the Modify Host Mappings pane. The yellow highlighting
means that they are not yet mapped to the host.

9. If the SCSI ID was not set correctly when mapping the external volume to the Storwize
V3770, as shown in Figure 6-38 on page 280, it can be changed now. Click Edit SCSI ID
and modify as required. The SCSI ID should reflect the same SCSI ID that was recorded
in 6.2.5, “Recording migration information” on page 252.
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Volumes Mapped to the Host

-) Map -Ck Filter ‘ Edit SCSIID | € Unmap | O Filter

Name Capa... | UID | L}

Win2012vol_03  6005076000EB01F5B000000000000045
n Mo items found. Win2012vol_01  6005076000EB0 FEBO00000000000049

Win2012vol_02 6005076000EB01F5B00000000000004A

Map Volumes Apply

Figure 6-56 Mapping volumes to host

10.1f the selections are correct, click Apply to complete the task.

v Task completed.

* View more details

WindowsZ012

Running command:

svctask mkvdiskhostmap -force -host 0 —-scsi 1 1
The task is 68% complete.

EEEE

w

Creating the mapping for wvolume WinZ01Zvol 0Z to host
Windows2012

Bunning command:
avctask mkvdiskhostmap -force -host 0 —-scsi 2 2
The task is 100% complete.

wow

Synchronizing memory cache.
Task completed.

w

EEEEE

Figure 6-57 Mapping task complete
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11.When you click Close, the program returns to the Modify Host Mappings pane. If any
errors were made, you can unmap volumes at this stage.

12.1If everything is correct, use the Cancel option, as shown in Figure 6-58. This is normal
and is not an indication that the wizard is being canceled. The volumes have been
successfully mapped, indicated by the fact that there are no volumes highlighted in yellow,
and the only option available is Cancel.

If you use the Map Volumes button rather than the Apply button, the Modify Host
Mappings closes when the task window closes.

Modify Host Mappings

Unmapped Volumes Volumes Mapped to the Host
[ > map | O Filter | B < Edit SCSIID | € Unmap | O Filter |
Name Capa... |UID SCS... & | Name uiD
0

Win2012vol_03  6005076000EB01F5B000000000000045

[l Mo items found. 1 Win2012vol_01 6005076000EB01F5B000000000000049

2 Win2012vol_02 6005076000EB01F5B00000000000004A

Showing 0 volumes | Selecting 0 volumes Showing 3 mappings | Selecting 0 mappings

Map Volumes Cancel

Figure 6-58 Canceling out of Modify Host Mappings

Click Cancel to return to the data migration wizard and click Next to continue.
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Select Storage Pool
To continue with the Storage Migration wizard, complete the following steps:
1. You must now select a Storage Pool to migrate the imported volumes to, as shown in

Figure 6-59. The destination Storage Pool must be an internal Storage Pool on the
Storwize V3700.

Ensure that there is enough space in the selected Storage Pool to accommodate the
migrated volume. The migration task runs in the background and results in a copy of the
data being placed on the MDisks in the selected Storage Pool.

The process uses the volume mirroring function that is included with the Storwize V3700.

Storage Migration Wizard x

Select Pool (optional)

Select the pool to migrate the imported volumes into. If you do not select a pool, no data will be migrated. Use the Migration
panel in the management GUI to continue the migration at a later time.

Q. Filter | Showing 4 pools | Sefecting 1 pool

Name Status Free Capa... | Capacity

EasyTier_Pool v Online 1,047.00 GIB  1,017.00 GiB
EasyTier_Pool2 v~ Online 1.88 TiB 1.88 TiB
Nearline_Pool v Online 1.63 TiB 1.63 TiB
V3700_R5Pool_01 v Online 3.54TiB 354 TiB

Next » Cancel

Figure 6-59 Storage Pool selection

2. In this example, you have chosen the EasyTier_Pool2 Storage Pool. Click Next to
continue.
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3. The task to create volumes in the internal Storage Pool completes, as shown in
Figure 6-60. Click Close to continue.

v Task completed.

¥ View more details
Bunning command:
svetask addvdiskeopy -mdiskgrp 5 1
The task is 33% complete
Bunning command:
svctask addvdiskeopy -mdiskgrp § 2
The task is &6% complete
Running command:
gvctask addvdiskcopy -mdiskgrp 5 0
Synchronizing memory cache.
The task is 100% complete.
Task completed.

Close

Figure 6-60 Adding volume copies to target pool
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Finish the Storage Migration wizard
We are now at the end of the Storage Migration wizard:

1. Click Finish to end, as shown in Figure 6-61.

Storage Migration Wizard

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 remove the original
storage system.

o

Finish

Figure 6-61 Finishing the data migration wizard

2. The end of the Storage Migration wizard is not the end of the data migration task. It is still
in progress. A percentage indicator is displayed in the Storage Migration pane, as shown
in Figure 6-62.

System Migration superuser (Security Administrator

S start New Migration | i= Actions | O, Filter | Showing 3 volumes | Seiecting 0 volumes

Volume Name 4| Target Pool Status Progress uip | 5]
Win2012vol_01 EasyTier_Pool2 v Online [ BO4F
Win2012vol_02 EasyTier_Pool2 v Online P BO4F
Win2012vol_03 EasyTier_Pool2 v Online [ BO1F

CeDse da

T —
| i setcecoco/soriofmw b)) @ mewmel)  — ) |
Figure 6-62 Storage Migration progress
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Finalize migrated volumes
To finalize the migration process, complete the following steps:

1. When the migration completes with all of the progress indicators at 100%, select all of the
volume migrations you want to finalize by holding the Ctrl key and clicking to select
each one.

2. Select the Actions box and the Finalize option, as shown in Figure 6-63. Alternatively,
right-click the selected volumes and click Finalize.

System Migration superuser (Security Administrator)

[ & start New Migration

Volume Name -

Win2012vol_01 nline [ .5 | 6005076000EB01F5BO000000000000046
Win2012vel_02 Finalize nline [ .5 | 6005076000EB01F5B000000000000047
Win2012vol_03 nline [ . | 6005076000EB01F5B000000000000045

E“'! Rename

@ RumingTsle(0) ) ——

Figure 6-63 Finalize storage migration

300 Implementing the IBM Storwize V3700



3. You are asked to confirm the number of volumes that you want to finalize, as shown in
Figure 6-64.

ou selected 3 volume migrations to finalize. Verify the following list of volume
names:

WinZ012vol 01, WinZ201Zwol_ 02, WinZ201Zvol_ 03

Verify the number of volume migrations that you are finalizing:

Figure 6-64 Confirm volumes to finalize
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4. Verify the volume names, enter the number of migrations to finalize, and click OK. The
image mode volumes are deleted and the associated image mode MDisks from the
migration Storage Pool are removed. Figure 6-65 shows the tasks completing.

v Task completed.

v View more details
Bunning command:
avctask rmvdiskcopy —-copy 0 O
The task is 33% complete.
Bunning command:
avctask rmvdiskcopy -copy 0 1

The task is 66% complete.
Bunning command:

gvctask rmvdiskcopy -copy 0 Z
Synchronizing memory cache.
The task is 100% complete.
Task completed.

1

Close

Figure 6-65 Removal of image mode volumes
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5. The status of those image mode MDisks is now Unmanaged, as shown in the MDisks by

Pools view shown in Figure 6-66.

6. When the finalization completes, the data migration to the IBM Storwize V3700 is done.
Remove zoning and connectivity, and then retire the external storage system. In this
example, because there is SAS connection, there is no zoning to remove.

MDisks by Pools

[ # Create Pool | i= Actions | O. Filter
Name 4 | Status Capacity Mode Storage ‘I
"ﬁ Unassigned MDisks
mdisk10 v Online 15.00 GiB Unmanaged controllerd
L_! mdisk11 v" Online 10.00 GiB Unmanaged controllerd
mdisk9 v" Online 8.00 GiB Unmanaged controllerd
w5 &  EasyTier_Pool v Online [0% | 0bytes Allocated /1,017.00 GiB
Eﬂ &'  EasyTier_Pool2 v Online = | 33.00 GiB Allocated  1.88 TiB
‘l’ &5 migrationPool_1024 v Online 0% | 0 bytes Allocated / 0 bytes
& &  MigrationPool_8192 v Online [0% | 0bytes Allocated / 0 bytes
@. &  Nearline_Pool v Online [0% | 0bytes Allocated / 1.63 TiB
&  V3700_R5Pool_01 v Online [0% | 0bytes Allocated | 3.54 TiB
&S Vv3700_R5Pool 02 v Online 0% | 0 bytes Allocated / 0 bytes
4 2
CtlogicazoocpjsIsom ) @ RemiwTele) ) (—""0 o —

Figure 6-66 Unmanaged external MDisks
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Host rescan

After the host is mapped to the Storwize V3700, it is possible to perform a drive rescan and
rediscover the volumes on the host side. The data migrations do not have to complete for the
host to access the volumes.

To rescan the drive to locate the new Storwize V3700 volumes, complete the following steps:

1. In this example, from the Windows 2012 host, go to the Server Manager Dashboard and
select Tools — Computer Management — Storage — Disk Management, as shown in
Figure 6-24 on page 269. The rescan should find the previous volumes, as shown in

Figure 6-67.
v Computer Management =T
File Action View Help
wo = BeE
A/ Computer Management (Local | Volume | Layuut‘ Type | File System | Status Actions
Pl m! Systern Tools o (C) Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, Prire = -
b (1) Task Scheduler 2} HRM_S55_XB4FRE_EN-US_DV5 (D) Simple Basic UDF Healthy (Primary Partition) Disk Management
I {3 Event Viewer s System Reserved Simple Basic NTFS Healthy (System, Active, Primary Partition) More Actions
I+ @ Shared Folders
|- ¥ Local Users and Groups|
[ "E" Performance
=4 Device Manager
4 (=5 Storage
I s Windows Server Backug,
= Disk Management
by Services and Applications
< m b4
y
~
“@IDisk 2 |
Basic
15.00 GB 15.00 GB
Offline i =
Help
“IDisk 3 I
Basic
10.00 GB 10.00 GB
Offline '
Help
ico-romo I v
< m > || M Unallocated Il Primary partition

Figure 6-67 Rescanning for new Storwize V3700 volumes: Windows 2012
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2. As can be seen in this example, three volumes were found of the same size as before the
migration took place. If we put these volumes online, they are identical to those that we
removed in Figure 6-24 on page 269. This is shown in Figure 6-68.

A Computer Management .
| File Action View Help
&= #5F H =
A Computer Management (Local | Volume ‘ Layout | Type | File System ‘ Status Actions
A [fé System Tools a (C) Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, Prirr . -
[ 'Z_E-' Task Scheduler L_-JEHRM,SSS,XMFRE,EN-US,DVS (D:) Simple Basic UDF Healthy (Primary Partition) Disk Management
p @ Event Viewer s Redbookvoll (G Simple Basic NTFS Healthy (Primary Partition) Mare Actions 4
b &l Shared Folders i Redbookvol2 (E) Simple Basic NTFS Healthy {Primary Partition)
p 3% Local Users and Groups aRedbookvol3 (F) Simple Basic NTFS Healthy (Primary Partition)
b ,-éF:,', Performance (a System Reserved Simple Basic NTFS Healthy (Systern, Active, Primary Partition)
s=x Device Manager
a 5 Storage
b Windows Server Backup
= Disk Management
I T4 Services and Applications
< ] >
i
~
aDisk 1 I
Basic Redbookvoll (G:)
8.00 GB 8.00 GB NTFS
Online Healthy (Primary Partition)
i Disk 2 |
Basic Redbookvol2 (E)
15.00 GB 15.00 GB NTFS -
Online Healthy (Primary Partition) =
CiDisk 3 .
Basic Redbookvol3 (F)
10.00 GB 10,00 GB NTFS
Online Healthy (Primary Partition)
\—;:jCD-R[)M - | -
< m > || l Unallocated Bl Primary partition
Figure 6-68 Bringing volumes online: Windows 2012
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3. The only difference now is that these volumes are presented from the Storwize V3700
using the IBM SDDDSM MPIO driver. You can see this by right-clicking any disk label
(Disk 1, Disk 2, or Disk 3) and clicking the properties, as shown in Figure 6-69.

4. As you can see, these disks are now reported as IBM 2145 device type, indicating that
they are now presented by a Storwize device, and not the previous external IBM DS3200
device.

IBM 2145 Multi-Path Disk Device Properties -

General |Pclic:\es I\u’clumes | MPIO I Driver | Details I Events |

IBM 2145 Multi-Path Disk Device

Device type: Disk drives

Manufacturer: (Standard disk: drives)

Location: Port(2,2) Bus 0, Target ID 8, LUN 0
Device status
[This device is working propery. ~

Figure 6-69 Device properties
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Storage Pools

This chapter describes how IBM Storwize V3700 manages physical storage resources. All
storage resources that are under IBM Storwize V3700 control are managed using Storage
Pools. Storage Pools make it easy to dynamically allocate resources, maximize productivity,
and reduce costs. Advanced internal storage, managed disks (MDisks), and Storage Pool
management are covered in this chapter.

Storage Pools can be configured through the Initial Setup wizard when the system is first
installed, as described in Chapter 2, “Initial configuration” on page 27.

They can also be configured after the initial setup through the management graphical user
interface (GUI), which provides a set of presets to help you configure different Redundant
Array of Independent Disks (RAID) types.

The suggested configuration presets configure all drives into RAIDs based on drive class, and
protect them with the appropriate number of spare drives. Alternatively, you can configure the
storage to your own requirements. Selections include the drive class, the number of drives to
configure, whether to configure spare drives, and optimizing for performance or capacity.

This chapter includes the following topics:

Working with internal drives
Configuring internal storage
Working with Storage Pools
Working with child pools

vVvyyy

For information about using the IBM Storwize V3700 command-line interface (CLI), see
Appendix A, “Command-line interface setup and SAN Boot” on page 649.

© Copyright IBM Corp. 2014, 2015. All rights reserved. 307



7.1 Working with internal drives

This section describes how to configure the internal storage disk drives using different RAID
levels and optimization strategies.

The IBM Storwize V3700 storage system provides an Internal Storage window for managing
all internal drives. The Internal Storage window can be accessed by completing the following
steps:

1. Open the System window.
2. Click the Pools function icon.
3. Click Internal Storage, as shown in Figure 7-1.

700 = mMonitoring = System superuser (Secutity Administrator)

Actions Overview

[ Poois ]
=7 (>
¥ i 1 B ™
( MDisk= by Pools ) AT7 3 : R,
L= { System Migration )
L ' /ﬂ
- "
o . ____--"/- -
14 60.00 GiB S B
Allocated —— e
— —
489 TiB
Physical

Figure 7-1 Internal Storage Details accessed from the Pools icon
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7.1.1 Internal Storage window

The Internal Storage window (as shown in Figure 7-2) provides an overview of the internal
drives that are installed in the IBM Storwize V3700 storage system:

1. Selecting All Internal under the Drive Class Filter shows all of the drives that are installed
in the managed system, including attached expansion enclosures.

2. Alternatively, you can filter the drives by their type or class. For example, you can choose
to show only Enterprise drive class (serial-attached Small Computer System Interface
(SCSI), called SAS), Nearline SAS (NL-SAS), or flash drives.

= Internal Storage superuser
—
: :
p = \
‘@ All Internal . All Internal
{ s |
L= Capacity MDisk Capacity 599 TiB
% 278.90 GiB, Enterprise Allocation o ore Capacity 557.79 GIB
Total Capacity 1699 TiH
e, —m
L! % 278.90 GiB, Enterprise = Actions | Q. Filter | [E]
J D o = D D
E‘P‘ A (1] 27890 GiIB Member v Online mdisk4 1 24 -
\1:1 465.26 GiB, Nearline 1 274,90 GiB  Member v Online mdisk0 1 13
i 2 278.90 GiIBE Member ¥ Online mdisk4 1 20 =
:__‘L % 837.86 GiB, Enterprise 3 278.90 GiIBE Member ¥ Online mdisk4 1 Py i
' ’ 1 278.90 GiB  Member v Online mdisk1 1 9
& 274.90 GIB Member ¥’ Online mdiskl 1 18
I‘: (3 278.90 GiIB Member v Online mdisk4 1 23
oA i 278.90 GiIB Member v Online mdisk4 1 22
‘& 8 278.90 GiIB Member v Online mdisk0 1 17
9 278.90 GiB Spare ¥ Online 1 2
10 278.90 GiIB Member v Online mdisk1 1 8
" 276.90 GiB Member ¥ Online mdisk0 1 16
12 276.90 GiB Member ¥ Online mdisk0 1 12
13 276.90 GiB Member ¥ Online mdisk0 1 15
14 276.90 GiB Member ¥ Online mdisk1 1 [
@ Rurning Tock: (0) ) — e —

Figure 7-2 Internal storage window

On the right side of the Internal Storage window, the selected type of internal disk drives
are listed. By default, the following information is also listed:

— Logical Drive ID

— Drive capacity

— Current type of use (unused, candidate, member, spare, or failed)
— Status (online, offline, or degraded)

— MDisk name that the drive is a member of

— Enclosure ID that it is installed in

— Slot ID of the enclosure in which drive is installed

3. The default sort order is by enclosure ID. This default can be changed to any other column
by left-clicking the column header. To toggle between ascending and descending sort
order, left-click the column header again.
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4. You can see more details, for example the drive’s Technology Type, by right-clicking the
blue header bar of the table, which opens the selection pane, as shown in Figure 7-3.

Internal Storage

Drive Class Filter
"Configure Storage | 1jure Storage
All Internal All Internal
Capacity MDisk Capacity 599 TB
278.90 GIB, Enlerprise Allocation Spare Capacity 557 7a iR
Total Capacity 16.99 TiB
278.90 GiB, Enterprise | i= Actions | O Fitter | [F
L! Drive ID apaci Use atus MDisk Hame n[:
- & L] 278.90 GiB Member ¥ Onling mdisk4 1 _ -
S & 165.26 GiB, Nearline v Drhve 1D
e Nearline 1 278.90 GiB Member ¥ Onling mdiskl 1 B
= SAS +| Capacity
:fi" 2 278.90 GiIB Member v Online mdiskd 1
: 3 278.90 GiB Memb v Onlil diskd 1 v] Use 3
: 837.86 GiB, Enterprise -0 G- Member miine mais 2 stat
J[ 4 278.90GIB Member v Online mdiskt 1 us
‘ ’ 5 276.90GiB Member v Online mdisk0 1 ¥| MDisk Name
- [ 278.90 GiB  Member v Online mdiskd 1 MDisk ID
f T 278.90 GiB Member v Online mdisk4 1 Member ID
% 8 278.90 GIB Member v Onling mdisk0 1 Firmweare Level
9 278,90 GIB Spare ¥ Online 1 v| Enclosure ID
10 276.90 Gib Member ¥ Online mdisk1 1 v SlotID
" 276.90 Gib Member ¥ Online mdisk0 1 Part Number
12 278.90 GiB Memb v Onlil disk0 1
| ember nline mdis| part Idemi‘ty
13 278.90 GiB Member v Online mdisk0 1
Technology Type
14 278.90 GiB Member ¥ Onling mdisk1 1
RPM
15 278.90 GiB Member ¥ Onling mdisk1 1
16 278.90 GiIB Member v Online mdisk2 1 DS
_ . R R . Interface Speed -
r
Restore Default View
@ Running Tasks (0) ) _—,

Figure 7-3 Internal storage window details selection

5. You can also find the overall internal storage capacity allocation indicator in the upper right
corner. The Total Capacity shows the overall capacity of the internal storage installed in
the IBM Storwize V3700 storage system. The MDisk Capacity shows the internal storage
capacity that is assigned to the MDisks. The Spare Capacity shows the internal storage
capacity that is used for hot spare disks.

The percentage bar that is shown in Figure 7-4 indicates how much capacity is allocated.

Configure Storage

All Internal

ﬁﬁgg;’:gn MDisk Capacity 598 TiE
Spare Capacity 55779 GiB
Total Capacity 16.99 TiB

Figure 7-4 Internal storage allocation indicator

310 Implementing the IBM Storwize V3700



7.1.2 Actions on internal drives

There are several actions that can be performed on the internal drives when you select them
and right-click, or click the Actions menu, as shown in Figure 7-5.

Drive Class Filter 0
= All Internal - All Internal
<&y e —
== ¥ lr '} Capacity MDisk Capacity 539 TiE
278.90 GiB, Enterprise ~— PIEGEIEN e ey 55779 GiE
Total Capacity 16.99 TiB
& 278.90 GiB, Enterprise [ = Actions | O Fitter | [
Drive ID° « | Capacity | Use Status MDisk Name Enclosure 1D Slot 1D L3
== 0 278.90 GIB  Me 1 24 &
L& -""!",";E 465.26 GiB, Nearline 1 FRMED Ok q B
] 2 0BI0GB Mef[ L 1 20 L
& 837.86 GiB, Enterprise e ARENEE N l &
4 278.90 GiB  Me| 1 9
i Identify i
5 278.90 GiB  Me| 1 18
6 2890 GiB Mef| UPgrade 1 23
7 27890 Gie Mel Show Dependent Volumes q 23
8§ 278.90 GiB Mei| Properties 1 17
9 278.90 GIB  Sp Customize Columns » 1 2
10 276.90 GIB  Mel| 1 8
" 278.90 GiB  Member v Online mdisk0 1 16
12 278.90 GiB  Member v Online mdisk0 1 12
13 278.90 GiB  Member v Online mdisk0 1 15
14 278.90 GiB Member v Online mdisk1 1 ]
15 278.90 GiB  Member v Online mdisk1 1 10
16 278.90 GiB Member v Online mdisk2 1 3 -
Figure 7-5 Internal drive Actions menu
Depending on the status of the drive selected, the actions available are:
Take Offline
The internal drives can be taken offline if there are problems with them:
1. When you attempt to take a drive offline, a confirmation window opens, as shown in
Figure 7-6.
Take Drive Offline {drive 9) X
Thiz action takes the drive offline and is to be used only when there are problems
an the drive.
The system preverts the drive fram being taken offline if there will be resulting
data loss.
(@) Onlytake a drive offline if a spare drive is available.
Take the drive offline even if redundancy is lost on the array.
ok W carcel
Figure 7-6 Take internal drive offline warning
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2. A drive should be taken offline only if a spare drive is available. If the drive fails (as shown
in Figure 7-7), the MDisk (of which the failed drive is a member) remains online and a hot

spare is automatically reassigned.

[ i=Actions | O-Fitter | [E]

& 185.81 GiB Member v Online mdisk1 1

10 185.81 GiB Member v~ Online mdisk1 1
4 185.81 GiB  Failed €3 Offline 1
[ 185.81 GiB Candidate v’ Online 1
" 37211 GiB Spare v Online 1

Figure 7-7 Internal drive taken offline

3. If no sufficient spare drives are available and one drive must be taken offline, the second
option for no redundancy must be selected. This option results in a degraded Storage Pool

because of the degraded MDisk, as shown in Figure 7-8.

W V3700_Pool1 /A, Degraded 713 | | 100.00 GiB Allocated / 4.62 TiB
mdiskD /A, Degraded 1.63TIiB Array
mdisk1 v Online 1.63 TiB Array
mdisk4 v Online 136 TIB Array

Figure 7-8 Internal drive that is failed with MDisk degraded

The IBM Storwize V3700 storage system prevents the drive from being taken offline if
there might be data loss as a result. A drive cannot be taken offline (as shown in
Figure 7-9) if no suitable spare drives are available and, based on the RAID level of the

MDisk, drives are already offline.

Mark drive as failed

e The task completed with errors.

* View more details

1aon o LAl wCul.

The task is 0% complete.

Funning command:

gvotask chdrive -use failed 10
Imable to mark driwe ID 10 as failed
CLI returned error message:

CMMVCESI0E The command carmot be initiated because you did not

has insufficient spare protection.
Svnchronizing mewory cache.

The task is 100% complete.

The task completed with errors.

Close | W™CaRCeI

1:
1:
1:

=~ - F

S

132

32
32

e
132
1:
specify the -allowdegraded parameter and the associated array member

32

32
32
32

100%

rr.
M
M
M
M
M
M

M
M
M

m

1

Figure 7-9 Internal drive offline not allowed because of insufficient redundancy
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4. Example 7-1 shows how to use the chdrive CLI command to bypass this check and set
the drive to failed anyway.

Example 7-1 The use of the chdrive command to set drive to failed

IBM_Storwize:ITSO_V3700:superuser>chdrive -use failed -allowdegraded drivelD

The -allowdegraded flag enables you to bypass the check for suitable spare drives.

For information about using the IBM Storwize V3700 CLI, see Appendix A, “Command-line
interface setup and SAN Boot” on page 649.

Mark as

The internal drives in the IBM Storwize V3700 storage system can be assigned the following
usage roles, as shown in Figure 7-10:

» Unused. The drive is not in use and cannot be used as a spare.
» Candidate. The drive is available for use in an array.

» Spare. The drive can be used as a hot spare, if required.

Take Offline

Mark as ... ]

M——.

Identify
Upgrade

Unused
Candidate
Spare

Show Dependent Yolumes
Properties

Customize Columns ]

Canamate v uUnmme
Candidate v" Online
Candidate v" Online
Candidate v Online

[ i=Actions | O Fiter | [F]
9 278.90 GiB
23 278.90 GiB
24 837.86 GiB
25 276.90 GiB
2 278.90 GiB
27 278.90 GiB
28 278.90 GiB
29 278.90 GiB
30 837.86 GiB
3 837.86 GiB
32 278.90 GiB
33 837.86 GiB
34 278.90 GiB
35 465.26 GiB
36 465.26 GiB
37 465.26 GiB
38 278.90 GiB

Candidate v Online

jp—

LR CR T CR S U S Y

-

Lo )

22
14
19

m

Figure 7-10 Internal drive Mark as... option
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The new role that can be assigned depends on the current drive usage role. These
dependencies are shown in Figure 7-11.

To
Unused Candidate Failed Member Spare
Unused
Candidate no option
my
g Failed
3
Member No change on member drives
Spare no option

Figure 7-11 Internal drive usage role table

Identify
Use the Identify action to turn on the LED light so that you can easily identify a drive that must
be replaced or that you want to troubleshoot:

1. The pane that is shown in Figure 7-12 opens when the LED is on.

Info x

The identify LED is turned on for drive slot 16 in enclosure 1. When you
are ready to proceed, click Turn LED OfFf.

Turn LED Off

Figure 7-12 Internal drive identification

2. Click Turn LED Off when you are finished.
3. Example 7-2 shows how to use the chenclosureslot CLI command to turn the drive LED
on and off.

Example 7-2 The use of the chenclosureslot command to turn on and off drive LED

IBM Storwize:ITSO V3700:superuser>chenclosureslot -identify yes/no -slot slot
enclosurelD

For information about using the IBM Storwize V3700 CLI, see Appendix A, “Command-line
interface setup and SAN Boot” on page 649.
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Upgrade

Using this option, you can easily upgrade the drive firmware. The GUI enables you to upgrade
individual drives or upgrade all drives that have available updates. For more information about
upgrading drive firmware, see Chapter 11, “RAS, monitoring, and troubleshooting” on

page 577.

Show Dependent Volumes
To show dependent volumes, complete the following steps:

1. Click Show Dependent Volumes to show the volumes that are dependent on the selected
drive. Volumes are dependent on a drive only when their underlying MDisks are in a
degraded or inaccessible state and removing further hardware causes the volume to go
offline. This condition is true for any RAID 0 MDisk or if the associated MDisk is degraded
already.

Use the Show Dependent Volumes option before you perform maintenance to determine
which volumes are affected.

Important: A lack of listed dependent volumes does not imply that there are no
volumes using the drive.

2. Figure 7-13 shows an example if no dependent volumes are detected for a specific drive.

Volumes Dependent on Drive 0

i= Actions L. Filter

LA Mo items found

)
Close

Figure 7-13 Internal drive no dependent volume
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3. Figure 7-14 shows the list of dependent volumes for a drive when its MDisk is in a
degraded state.

Volumes Dependent on Drive 8 X

| i= Actions | O Filter

Hame ate apaci Pool Host Mappings | UID b

w3T00_woll V' Online 100.00 GiB  W3700_Pool1 Ho  6005076000EABTF

Close

Figure 7-14 Internal drive with dependent volume

4. Example 7-3 shows how to view dependent volumes for a specific drive using the CLI.

Example 7-3 Command to view dependent vdisks for a specific drive

IBM Storwize:ITSO V3700:superuser>1sdependentvdisks -drive drivelD
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Properties
To view the drive properties, complete the following steps:
1. Click Properties (as shown in Figure 7-15) in the Actions menu, or double-click the drive,

to see the vital product data (VPD) and the configuration information. The Show Details
option was selected to show more information.

Properties {drive 9) X
Drive Slot Drive
-
General
Drive ID El
Status v Online
Use Member
uin S000ccal! 3085fa4
Quorum ID =
Technical
Technology Type Flash
Capacity 37211 GiB
RPM
Vendor ID IBM-B040
Product ID HUSML4040A5560
Part Humber 005815
Part Identity S48V TAT1 Y K0V ALEL A,
Interface Speed GGz

Figure 7-15 Internal drives properties: Part1

2. If the Show Details option is not selected, the technical information section is reduced, as
shown in Figure 7-16.

Properties {drive 9) X

Drive Slot Drive
General -

Drive ID 9
Status v Cnline:
Use Member

D 5000ccal1 3035184

Technical

Technology Type Flash

m

Capacity 37211 GiB
RPM
Interface Speed BGhis

Firmware Level J3co
Logical

MDisk Hame: mdisk?

Member ID 0

W Show Details

Figure 7-16 Internal drives properties no details
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3. Atab for the Drive Slot is available in the Properties pane (as shown in Figure 7-17) to get
specific information about the slot of the selected drive.

Properties (drive 9)

Drive Slot Drive

Enclosure ID 1
Slot ID 2
Port 1 Status v Online

Port 2 Status v Online

W Show Details | -

Figure 7-17 Internal drive properties slot

4. Example 7-4 shows how to use the svcinfo 1sdrive CLI command to display
configuration information and drive VPD.

Example 7-4 The use of the Isdrive command to display configuration information and drive VPD

IBM_Storwize:ITSO_V3700:superuser>svcinfo 1sdrive 19
ID 19

status online
error_sequence_number

use member

UID 5000cca01604272c
tech_type sas_hdd
capacity 278.9GB
block_size 512

vendor_id IBM-A040
product_id HUC109030CSS60
FRU_part_number 00Y2429
FRU_identity 11S49Y7446YXXXKLGZ28TYF
RPM 10000

firmware_level J2E9
FPGA_Tevel

mdisk_id 0

mdisk_name mdiskl
member_id 6

enclosure_id 1

slot_id 11

node_id

node_name

quorum_id

port_1 status online

318 Implementing the IBM Storwize V3700



port_2 status online
interface_speed 6Gb
protection_enabled no
drive_auto_manage idle

Customize Columns
To customize columns, complete the following steps:

1. Click Customize Columns in the actions menu. This enables you to add or remove
several options available in the Internal Storage view.

2. To restore the current view, select Restore Default View, as shown in Figure 7-18.

("= Actions |L.C

Take Oifline
Mark as ...
Identify
Upgrade

Properties

Show Dependent Volumes

Customize Columns

]
10
"

12
13
14
15
16
17
18
19
20
2

22
23
24
25

372.11 GiB
185.81 GiB
37211 GiB
136.23 GiB
136.23 GiB
136.23 GiB
136.23 GiB
136.23 GiB
278.90 GiB
278.90 GiB
278.90 GiB
276.90 GiB
278.90 GiB
278.90 GiB

1.82 TiB

2.73TiB

2IITIR

Candig
Memb
Candic
Memb
Spare

Memb
Memb
Memb
Candic
Candic
Candic
Spare

Candic
Candic
Spare

Spare

Candig

Aalls W Disl
¥ Online mdisk2
¥~ Online
¥ Online mdisk2
¥ Online mdisk2
¥ Online

Hame

L—unllng—m'dls‘kz—- i "

Drive ID
Capacity

Use

Status

MDisk Hame
MDisk ID
Member ID
Firmware Level
Enclosure ID
Slot ID

Part Humber
Part ldentity
Technology Type
RPM

Drive Class
Interface Speed
Restore Default View

nclosure 1D ot [D
1 7
1 18
1 14
1 10
1 17
1 15
1 16
1 ;
1 9
1 2
1 8
1 1
1 5
1 3
1 12
1 4
1 13
1 19
1 23
1 22
1 "
1 24
1 2
10 1
10 2
M 4

Figure 7-18 Customizing columns
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7.2 Configuring internal storage

The internal storage of an IBM Storwize V3700 can be automatically configured into MDisks
and pools using the system setup wizard during the initial configuration.

If the internal storage of an IBM Storwize V3700 was not configured during the initial setup,
you can manually configure arrays and MDisks:

1. Click Configure Storage in the internal Storage window as shown in Figure 7-19.

= Pools = Internal Storage superuser
Drive Class Filter AN e
Configure Storage
—
‘«A" Internal ‘ ki All Internal
[T 9T | |
= Capacity  pinisk Capacity 625 TiB
278.90 GiB, Enterprise Allogation o e Capacity D bytes
Total Capacity 16.99 TiB
5 . B
= % 278.90 GiB, Enterprise SR N T
@ Drive ID apaci Use atus MDisk Hame nclosure 1D ot D L]
_.’,_—I = 0 276.90 GIB Member v Online mdisk4 1 29 o
465.26 GiB, Nearline 1 27890 GiB Member v Online mdiskd 1 13
;_l; e 2 278.90GiB  Member v Online mdisk4 1 20 r
' ’ % 837.86 GiB, Enterprise 3 27890 GiB Member v Online mdisk4 1 ]
-y 4 278.90 GiB Member ¥ Online mdigk1 1 9
i" 5 276.90 GiB Member v Online mdisk0 1 16
o [ 27890 GIB  Member v Online mdiskd 1 23
e 7 27890 GIB Member v Online mdisk4 1 22
8 27890 GiB Member v Online mdiskt 1 17
9 276.90 GiB Member v Online mdisk4 1 2
10 276.90 GiB Member v Online mdisk1 1 8
" 27890 GIB Member v Online mdiski 1 16
12 27890 GiB Member v Online mdiskt 1 12
LE] 278 A0 iR Mambar & _Minlina. sl L] a5 T
P Q Rurning Tasks (0) D — e )

Figure 7-19 Configuring internal storage

2. Choose one of the following options:
— Use the Recommended Configuration

This option will configure all available drives based on the RAID configuration presets.
The setup creates MDisks and pools, but does not create volumes.

If this automated configuration fits your business requirement, it is advised that this
configuration is kept.

— Select a Different Configuration

This option starts a wizard to customize storage configuration. A storage configuration
might be customized for the following reasons:

e The automated initial configuration does not meet customer requirements.

* More storage was attached to the IBM Storwize V3700 and must be integrated into
the existing configuration.
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7.2.1 RAID configuration presets

RAID configuration presets are used to configure internal drives, and are based on suggested
values for the RAID level and drive class. Each preset has a specific goal for the number of
drives per array and the number of spare drives to maintain redundancy.

Table 7-1 describes the presets that are used for flash drives in the IBM Storwize V3700

storage system.

Table 7-1 Flash RAID presets

Preset

Purpose

RAID
level

Drives per
array goal

Drive count
(Min - Max)

Spare drive
goal

Flash RAID 5

Protects against a single drive failure.
Data and one stripe of parity are
striped across all array members.

8

3-16

1

Flash RAID 6

Protects against two drive failures.
Data and two stripes of parity are
striped across all array members.

12

5-16

Flash RAID 10

Protects against at least one drive
failure. All data is mirrored on two array
members.

10

4 - 16 (even)

Flash RAID 1

Protects against at least one drive
failure. All data is mirrored on two array
members.

Flash RAID 0

Provides no protection against drive
failures.

1-8

Flash Easy
Tier

Mirrors data to protect against drive
failure. The mirrored pairs are spread
between Storage Pools to be used for

the Easy Tier function.

10

4 - 16 (even)

Flash RAID instances: In all flash RAID instances, drives in the array are balanced across

enclosure chains, if possible.

Table 7-2 describes the RAID presets that are used for Enterprise SAS and NL-SAS drives for
the IBM Storwize V3700 storage system.

Table 7-2 HDD RAID presets

Preset Purpose RAID | Drives | Drive count | Spare Chain balance
level | per (Min - Max) goal
array
goal
Basic Protects against a single drive | 5 8 3-16 1 Alldrivesinthe array are
RAID 5 failure. Data and one stripe of from the same chain
parity are striped across all wherever possible.
array members.
Basic Protects against two drive 6 12 5-16 1 Alldrivesinthe array are
RAID 6 failures. Data and two stripes from the same chain
of parity are striped across all wherever possible.
array members.
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Preset Purpose RAID | Drives | Drive count | Spare Chain balance
level | per (Min - Max) goal
array
goal
Basic Protects against at least one 10 8 4-16 1 Alldrivesinthe array are
RAID 10 drive failure. All data is (evens) from the same chain
mirrored on two array wherever possible.
members.
Balanced | Protects against at least one 10 8 4-16 1 Exactly half of the drives
RAID 10 drive or enclosure failure. All (evens) are from each chain.
data is mirrored on two array
members. The mirrors are
balanced across the two
enclosure chains.
RAID O Provides no protection against | O 8 1-8 0 All drives inthe array are
drive failures. from the same chain
wherever possible.

7.2.2 Customizing initial storage configuration

If the initial storage configuration carried out during setup, or the recommended configuration,
has been run and does not meet the requirements, the pools created must first be deleted
before you can customize the configuration:

1. Select the Pool navigator in the GUI and click Pools — MDisks by Pools.

2. Right-click the pool and then select Delete Pool, as shown in Figure 7-20.

= Panls = MDisks by Pools superuser (Security Administrator) w;"?";u
| # Create Pool | := Actions Filter
Harme = Sta oo o FSibrage Sysiem |
j Unassigned \iDis...
&  mdiskgrpo v Online I | 60.00 GIB Allocated / 273.00 Gib
mdisk2 v Online 278.90 GiB  Array
L! & v3700_Poolt v Online (3 I | 100.00 GiE: Allocated | 4.62 TiE
¥
b mdisk0 v Online 163 TiB  Array
;'._'l mdisk1 ¥ Online 1.63TiB Array
mdisk4 v" Online 136 TiB  Array
J!: &= V3700 Pool2 | Dbytes Allocated { 273.00 GIB
: ’ Create Pool
. mdisk3 278.90 GiB  Array
o Detect MDisks
LA
s Change lcon
#‘ Rename
Child Pools
Delete Pool
Properties

Figure 7-20 Delete selected pool

Note: The Delete Pool option only becomes available when the pool is not provisioning
volumes.
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3. Select Yes. The MDisks associated to the pool are removed, and the drives become
candidate drives, as shown in Figure 7-21.

Delete Parent Pool ¥3700_Pool2 X

1 MDisks will be removed.

Z Drives will hecome candidate drives.

Do you want to continue?

Figure 7-21 Delete pool confirmation

These drives can now be used for a different configuration.

Attention: When deleting a pool using the CLlI, it is possible to bypass checks with a
-force parameter. In this case, any volume provisioned from this pool is deleted,
including the data stored on it, with no option for recovery.
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7.2.3 Creating an MDisk and Pool

To configure internal storage for use with hosts, complete the following steps:

1. Click Pools — Internal Storage. The IBM Storwize V3700 shows all internal drives, their
status, and their use. The status shows whether it is Online, Offline, or Degraded.

The Use status shows if a drive is Unused, a Candidate for configuration, a Spare, a
Member of a current configuration, or Failed.

2. Click Configure Storage, as shown in Figure 7-22.

Internal Storage

g o~
@ All Internal All Internal
L = M
- Capacity  pig capacity £.26 TiB
% 278.90 GiB, Enterprise IO e @rroefity DS
Total Capacity 16.99 TiB
LEN - i .
¥ % 278.90 GiB, Enterprise = Actions | . Filter | [5]
rre - [} 276.90 GiB Member v Online mdiskd 1 24 il
i 455 26 GiB, Nearline 1 278.90GIB Member v Online mdisk0 1 13 |
i 2 278.90 GIB Member v Online mdisk4 1 20 3
‘ ’ % 837.86 GiB, Enterprise 3 278.90 GIB Member v Online mdisk4 1 2 N
4 278.90 GiIB Member v Online mdigk1 1 L]
i’ 5 278.90 GiB Member v Online mdisk0 1 18
o 1 278.90 GiB Member v Online mdiskd 1 23
# T 276.90 GiB Member v Online mdiskd 1 22
i 278.90 GiB Member v Online mdisk 1 17
9 278.90 GIB Member v Online mdiskd 1 2
10 278.90 GIB Member v Online mdisk1 1 8
" 278.90 GIB Member v Online mdigk0 1 16
12 278.90 GiB Member v Online mdisk0 1 12
L] D78 4N SR Mombor 2 Oindina mdicl-i L] AL N

@ Running Tasks (0)  C— S e

Figure 7-22 Click Configure Storage
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3. A configuration wizard opens and guides you through the process of configuring internal
storage. Figure 7-23 shows an example in which 38 drives are available for configuration.

Configure Internal Storage X

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

Storage Found:

(22 drives) 27590 GiB, Enterprize, 10K rpm
(1 drives) 278 80 GiB, Enterprize, 15K rpm
(11 drives) 465 26 GiB, MNearling, 7200 rpm
(4 drives) 837 86 GiB, Enterprize, 10K rpm

Use the recommended configuration

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

Select a different configuration

o i i i i i

Figure 7-23 Available drives for new MDisk

4. If there are internal drives with a status of Unused, a window opens, which gives the
option to include them in the RAID configuration, as shown in Figure 7-24.

Info x

You have 6 unused drives. Would you like to include them in your RAID
configuration?

Figure 7-24 Unused drives notification

5. When the decision is made to include the drives into the RAID configuration, their status is
set to Candidate, which also makes them available for a new MDisk.

6. The use of the storage configuration wizard simplifies the initial disk drive setup, and offers
the following options:

— Use the recommended configuration. Selecting Use the recommended
configuration guides you through the wizard that is described in 7.2.4, “Using the
recommended configuration” on page 326.

— Select a different configuration. Selecting Select a different configuration uses the
wizard that is described in 7.2.5, “Selecting a different configuration” on page 329.
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7.2.4 Using the recommended configuration

To use the recommended configuration, complete the following steps:

1. As shown in Figure 7-25, when you click Use the recommended configuration, the
wizard offers a recommended storage configuration at the bottom of the window.

Configure Internal Storage x

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

Storage Found:

(28 drives) 275 80 GiB, Erterprize, 10K rpm
(1 drives) 275.90 GiB, Enterprize, 15K rpm
(11 drives) 465 26 GiB, Mearline, 7200 rpm
(4 drives) §37.86 GiB, Enterprize, 10K rpm

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

Configuration Summang

4 x RAID-5 (27590 GiB, Enterprise, 10K rpm)
7,7, 7, Bdrives

1 Hot Spares
0 Unconfigured Drives

0 x RAID-O (275 90 GiB, Erterprize, 15K rpm)
(;D There are ot epouqh drives to satisfy the target rumber of drives that is reeded for
the configuration.

1 x RAID-6 (465 26 GiB, Nearline, Y200 rpm)
10 drives
1 Hot Spares
0 Unconfigured Drives

1 % RAID-5 (537 .56 GiB, Erterprize, 10K rpm)
3 drives
1 Haot Spares

0 Unconfigured Drives

O P i

@ (RESEREI R T

Figure 7-25 The recommended configuration

2. In the Configuration Summary section (shown in Figure 7-26 on page 327), the wizard
warns that there are not enough disk drives to satisfy the target number of the drives
needed for the configuration, as follows:

— There are insufficient Enterprise disk classes, 278.9 gibibytes (GiB) 15,000 rpm.
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3. Therefore, the wizard automatically creates several MDisks, as shown in Figure 7-26.

Configuration Summary:

4 % RAID-5 (275 830 GiB, Enterprize, 10K rpm)
¥, 7,7 Bdrives
1 Hat Spares
0 Unconfigured Drives

0 x RAID-0 (275 .90 GiB, Enterprize, 15K rpm)
(11J There are ot enough drives to satisfy the target numbar of drives that is nesded for
the configuration.

1 % RAID-6 (465 26 GiB, Mearline, 7200 rpm)
10 drives
1 Hat Spares
0 Unconfigured Drives

1 x RAID-5 (337 36 GiB, Enterprize, 10K rpm)
3 drives
1 Haot Spares

0 Unconfigured Drives

Figure 7-26 The recommended configuration summary

. Spare drives are also automatically created to meet the spare goals according to the
chosen preset. One spare drive is created out of every 24 disk drives of the same drive
class on a single chain. Spares are not created if sufficient spares are already configured.

Spare drives in the IBM Storwize V3700 are global spares, which means that any spare
drive that has at least the same capacity as the drive to be replaced can be used in any
array. Therefore, a flash array with no flash spare available uses a SAS spare instead.

If the proposed configuration meets your requirements, click Finish, and the system
automatically creates the array MDisks.

. Storage Pools are also automatically created to contain the MDisks. MDisks with similar
performance characteristics, including RAID level, number of member drives, and drive
class, are grouped into the same Storage Pool.

Important: This option adds new MDisks to an existing Storage Pool when the
characteristics match. If this is not what is required, the Select a different
configuration option should be used.
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7. After an array is created, the Array MDisk members are synchronized with each other
through a background initialization process. You can monitor the progress of the
initialization process by clicking the icon at the left of the Running Tasks status bar and
selecting the initialization task to view the status, as shown in Figure 7-27.

v Online
v Online mdisks

Running Tasks

I 24 min. 1 Yolume Synchronization '

£ _ % _ 5 £ _ € _ € _ € _ €

hr. 1 Array Member Operation

2 min. 6 Array Initializations

24 min. :Iﬁcenﬂy Completed Tasks

@ Runnina Tasks IBI i

Figure 7-27 Running task pane

8. Click the taskbar to open the progress window, as shown in Figure 7-28. The array is
available for I/O during this process, however performance is affected until the initialization

task has completed.

6 Array Initializations

S Fliter... |

Array mdiskT
Array mdiskt
Array mdisk3
Array mdisk
Array mdisks
Array mdiskd

Progress

Time Remaining
F32

339

17:26:05

31

10:05

20:56

Figure 7-28 Initialization progress view

Implementing the IBM Storwize V3700




7.2.5 Selecting a different configuration

The Select a different configuration option offers a more flexible way to configure the

internal storage as compared to the Use the recommended configuration preset in terms

of drive selection, RAID level, and Storage Pool to be used.
Only one drive class (RAID configuration) can be allocated at a time.

Complete the following steps to select a different configuration:

1. Choose drive class.

The drive class selection list contains each drive class available for configuration, as

shown in Figure 7-29.

Configure Internal Storage

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

Storage Found:

(28 drives) 275.90 GiB, Enterprize, 10K rpm
(1 drives) 275.90 GiB, Enterprize, 15K rpm
(11 drives) 46526 GiB, MNearline, 7200 rpm
(4 drives) 537 .86 GiB, Enterprize, 10K rpm

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: | (28) 278.90 GiB, Enterprise, 10K rpm
(28) 278.90 GiB, Enterprise, 10K rpm
Preset: ) .
(1) 278.00 GiB, Enterprise, 15K rpm
(11} 46526 GiB, Hearline, 7200 rpm
(4) 837.86 GiB, Enterprise, 10K rpm
e T i o

) TECR I SRERTE

Figure 7-29 Select drive class for new configuration
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2. Click Next and select the appropriated RAID preset, as shown in Figure 7-30.

Configure Internal Storage

from these pools.

Storage Found:

(28 drives) 275.90 GiB, Enterprize, 10K rpm
(1 drives) 275.90 GiB, Enterprize, 15K rpm
(11 drives) 46526 GiB, MNearline, 7200 rpm
(4 drives) 537 .86 GiB, Enterprize, 10K rpm

Use the recommended configuration

drives.
Select a different configuration

Drive Class: (28) 278.90 GiB, Enterprise, 10K rpm

Preset: | Select a preset...
Select a preset...
RAID-5

T T RA ID_ﬁ

(7} RAID-10

h—4

RAID-D
RAID-1

Use this wizard to allocate RAID arrays to pools. After this
configuration wizard completes, you can create volumes

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

e

—
Cancel

Figure 7-30 Select the RAID preset

3. Define the RAID attributes, including the following selections:

Configuration of spares
Optimization for performance
Optimization for capacity
Number of drives to provision

Each IBM Storwize V3700 preset has a specific goal for the number of drives per array.
For more information, see the IBM Storwize V3700 Information Center on the following

website:

https://ibm.biz/BdEz7J

Table 7-3 shows the RAID goal widths.
Table 7-3 RAID goal width

RAID level Enterprise goal width Flash goal width
0 8 8

5 8 9

6 12 10

10 8 8

Implementing the IBM Storwize V3700



https://ibm.biz/BdEz7J

The following RAID configurations are available:
— Optimize for Performance

Optimizing for performance creates arrays with the same capacity and performance
characteristics. The RAID goal width (as shown in Table 7-3) must be met for this
target. In a performance-optimized setup, the IBM Storwize V3700 provisions eight
physical disk drives in a single array MDisk, except for the following situations:

* RAID 6 uses 12 disk drives.
* Flash Easy Tier uses two disk drives.

Therefore, creating an Optimized for Performance configuration is only possible if there
are enough drives available to match your needs.

As a consequence, all arrays with similar physical disks feature the same performance
characteristics. Because of the defined presets, this setup might leave drives unused.
The remaining unconfigured drives can be used in another array.

Figure 7-31 shows an example in which not all of the provisioned drives can be used in
a performance optimized configuration (five drives remain).

Select a different configuration

Drive Class: (31) 278.90 GiB, Enterprise, 10K rpm
Preset: RAID 5
+| Automatically configure spares
Optimize for Performance

Optimize for Capacity

61 Number of drives to pruvis@

Configuration Summary:

JIx RAID-5 (275.90 GiB, Enterprise, 10k rpm)
3, 8, 8 drives
2 Hot Bpares

A Unconfigured Drives

b This configuration cannot fully bse the number of drives that was requested. Select Optirmize
for Capacity to alfocate aif the storage to the arrays.

Figure 7-31 Optimization for performance failed

Chapter 7. Storage Pools 331



Figure 7-32 shows that the number of drives is not enough to satisfy the needs of the
configuration.

Select a different configuration

Drive Class: {31) 278.90 GiB, Enterprise, 10K rpm
Preset: RAID 5
v Automatically configure spares
Optimize for Performance

Optimize for Capacity

Cﬁ Number of drives to pruvisiuD

Configuration Summary:

0 % RAID-5 (273,90 3iB, Enterprise, 10K ram)
C [ 4 i" The manber of drives entered is not enough to satisfy the target number of drives Iﬁatg

needed for he configuration.

Figure 7-32 Not enough drives for performance optimization

Figure 7-33 shows that there are a suitable number of drives to configure performance
optimized arrays.

Select a different configuration

Drive Class: (31) 278.90 GiB, Enterprise, 10K rpm
Preset: RAID-3
v Automatically configure spares
Optimize for Perfformance

Optimize for Capacity

GE Number of drives to prwisi@

Configuration Summary:

JIx RAID-5 (275.90 GiB, Enterprise, 10k rpm)
3, 8, 8 drives
2 Hot Spares
A Unconfigured Drives

Figure 7-33 Arrays match performance goals

Three RAID 5 arrays are possible, and 26 out of 31 provisioned drives are used. Five
drives remain.
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— Optimize for Capacity

Optimizing for capacity creates arrays that allocate all of the drives that are specified in

the Number of drives to provision field. This option results in arrays of different
capacities and performance. The number of drives in each MDisk does not vary by

more than one drive, as shown in Figure 7-34.
4. After all of these choices are made, click Next.

Select a different configuration

Drive Class: | {31) 278.90 GiB, Enterprise, 10K rpm

Preset: | RAID-5 |

Automatically configure spares

Optimize for Performance

Optimize for Capacity

| 9 | Number of drives to provision

Configuration Summary:

2 ¥ RAID-5 (272,90 GiB, Enterprise, 10K rpm)
A, 4 drives
0 Hot Spares
22 Unconfigured Drives

Figure 7-34 Capacity optimized configuration

5. Storage Pool assignment.

Choose whether an existing pool must be expanded or whether a pool is to be created for

the configuration, as shown in Figure 7-35.

Configure Internal Storage X

Preset:
RAID-5

Expand an existing pool

Create one or more new pools

e

S e oo

Figure 7-35 Storage Pool selection
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Complete the following steps to expand or create a pool:

a. Expand an existing pool.

When an existing pool is to be expanded, you can select an existing Storage Pool that
does not contain MDisks, or a pool that contains MDisks with the same performance
characteristics (which is listed automatically), as shown in Figure 7-36.

Configure Internal Storage

@ Expand an existing pool

Showing T pool| Selecting T poo

[ c. Filter e

¥3700_R5Pool v Online 4.62 TiB 462 TiB

(7) Create one or more new pools

P r

Figure 7-36 List of matching Storage Pool
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b. Create one or more pools.

Alternatively, a Storage Pool is created by entering the required name, as shown in

Figure 7-37.
Configure Internal Storage x
Preset:
RAID-5
() Expand an existing pool

@ Create one or more new pools

Pool Hame or Prefix

@) Choose icon (8)

o

‘Warning Threshold:
| 80

J

A

E=a s

Cancel

Figure 7-37 Create new pool

All drives are initialized when the Configuration wizard is finished.
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7.2.6 MDisk by Pools pane

The MDisks by Pools pane (as shown in Figure 7-38) displays information about all MDisks
made of internal and external storage. The MDisks are categorized by the pools to which they
are attached.

= MDisks by Pools superuser (Security Administrator)

[ # create Pool | i= Actions | O Fitter
| Hame - atus apaci Mode orage System LN >
ﬂ Unassigned MDIsks
L! & maiskgrpo v Online —271; | I | 60.00 GIB Allocated / 273.00 GiB
‘@ mdisk2? v Online 278.90 GiB  Array
;(-I &5 v3700_R5Pool_01 v Online [0% I | 0bytes Allocated / 1.90 TiB
JJ[ mdisk4 v Online 191 TiB  Array
" ’ &  v3700_R5Pool_02 + Online [0% I | 0bytes Allocated | 4.62 TiB
mdisk0 v Online 1.63 TiB  Array
‘: mdigk1 v Online 1.63 TiB Array
% mdisk3 v Online 1.36 TiB  Array

@ Running Tasks (2) U st St )

Figure 7-38 MDisk by Pool window

The following default information is provided:
» Name

The MDisk and the Pool name that is provided during the configuration process.
» Status

The status of the MDisk and Storage Pool. The following statuses are possible:

— Online

All MDisks are online and performing optimally.
— Degraded

One MDisk is in degraded state for example, missing SAS connection to an enclosure
of member drives or a failed drive with no spare available. A node could also be a
contributing factor to this state.
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Figure 7-39 shows that the pool is degraded.

I' # Create Pool | i= Actions | C. Fiter . ‘
Name 4 | Status Capacity Mode Storage System
a Unassigned MDisks
a mdiskgrp0 v Online [ 27% | | | 60.00 GiB Allocated / 273.00 GiB
milisk2 ¥ Online 278.00GiB Array
.~
(= &S v3700_RsPool D1 A, Degraded [0% [ | 0 bytes Allocated / 1.90 TiB
\_ midisk4 /&y Degraded 1.91TiB Array
a V3700_R5Pool_02 v Online [0% | | 0 bytes Allocated / 4.62 TiB
mdisk0 ¥ Online 1.63TiB Array
mdisk1 ¥ Online 1.63TiB Array
mdisk3 ¥ Online 1.36TiB Array

Figure 7-39 One degraded MDisk in pool

— Offline

One or more MDisks in a pool are offline. The pool (V3700_R5Pool_02) also changes
to offline, as shown in Figure 7-40.

[ #CreatePool | i= Actions | <. Filter ‘
Name 4 | Status Capacity Mode Storage System
ﬁ Unassigned MDisks
a mdiskgrp0 v Online [ 22% | | | 60.00 GiB Allocated / 273.00 GiB
mdisk2 v Online 278.90 GiB  Array
a V3700_R5Pool_01 A, Degraded (0% | | 0 bytes Allocated / 1.90 TiB
miiskd /A Degraded 191TiB Array
ﬁ a Y3700_R5Pool_02 & Offline [o% | | O bytes Allocated / 4.62 TiB
mdisk0 v Online 1.63TiB Array
mdisk1 v’ Online 1.63TiB Array
& mdisk3 e Offline 136 TiB Array

Figure 7-40 Offline MDisk in a pool

» Capacity

The capacity of the individual MDisks. The capacity for the Storage Pool, which is the total
of all of the MDisks in this Storage Pool, is also shown. The usage of the Storage Pool is
represented by a bar and the number, as shown in Figure 7-41.

‘. + Create Pool | i= Actions | O, Filter ‘
Name 4 | Status | capacity Mode Storage System
ﬁ Unassigned MDisks
& mdiskgrpd / Online [ 27% | I | |60.00 GiB Allocated / 273.00 GiB
miisk2 v" Online ] 278.00 GiB -Array
&  V3700_RiPool_01 v Online [ 5% | I | |980.00 GiB Allocated / 1.90 TiB
miisk4 v Online 1.91 TiB | Array
&  V3700_R5Pool_02 v Online ETT | | |1.41 TiB Allocated / 462 TiB
mdiskll v" Online ] 1.63 TiB -Array
mdisk1 v Online 1.63 TiB| Array
mdisk3 v Online 1.36 TIB| Array

Figure 7-41 Capacity of the Pool
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» Mode
An MDisk features the following modes:
— Array

Array mode MDisks are constructed from internal drives by using the RAID
functionality. Array MDisks are always associated with Storage Pools.

— Unmanaged

The MDisk is not a member of any Storage Pools, which means it is not used by the
IBM Storwize V3700 storage system. This status is an intermediate status of the
migration process, and is described in Chapter 6, “Storage migration” on page 249.

— Image

When an unmanaged MDisk is imported to an IBM Storwize V3700 Storage Pool, the
MDisk becomes an Image mode MDisk.

» Storage System

The name of the external storage system from which the logical unit number (LUN) is
presented when working with storage migration.

» LUN
Represents the logical unit number of the MDisk.
Figure 7-42 shows an example of MDisk features.

superuser (S ity Administrator)

L; j Unassigred MDisks

L! mdisk0 v" Online 10.00 GiB| Unmanaged controller0
= ﬁ MigrationPool_1024 ¥ Online [ k || 1.00 GiB All 1/1.00 GiB

\_:‘:1 mdisk1 v* Online 1.00GiB| Image controllerd
!L W V3700_R5Pool 01 ¥ Online | 27% | || 988.00 GiB Allocated / 3.54 TiB
l ’ mdisk2 ¥ Online 191TiB| Array

n mdisk3 ¥ Online 163 TiB| Array

S‘f 6 V3700_R3Pool 02 ¥ Online [ T — || 1.41 TiB Allocated / 3.26 TiB
% mdisk4 v Online 1.63TiB| Array

mdisk5 v" Online 1.63 TiB| Array
—

Figure 7-42 Working with MDisks

For more information about how to attach external storage to an IBM Storwize V3700 storage
system, see Chapter 6, “Storage migration” on page 249.

The CLI 1smdiskgrp command returns a concise list or a detailed view of the Storage Pools
that are visible to the system, as shown in Example 7-5.

Example 7-5 CLI Ismdiskgrp command

IBM_Storwize:ITSO_V3700:superuser>Tsmdiskgrp
IBM_Storwize:ITSO_V3700:superuser>1smdiskgrp mdiskgrpID
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7.2.7 RAID action for MDisks

Internal drives in the IBM Storwize V3700 are managed as Array mode MDisks, on which
several RAID actions can be performed:

1. Select the appropriate Array MDisk by clicking Pools — MDisks by Pools.
2. Then, click Actions — RAID Actions, as shown in Figure 7-43.

superuser [Security Administrator)

i= Actions |L_C. Filter. -

Create Pool

Detect MDisks

[ 27% | | | 60.00 GiB Allocated / 273.00 GiB

l_! 278.90 GiB Array -
)
=
= = ™ | 980.00 GiB Allocated / 1.90 TiB
o RAID Actions » Set Spare Goal
“"‘-‘l Rename Swap Drive };1 LR -
;L[" = Show Dependent Volumes Delete [ | 1.41TiB Allocated / 4.62 TiB
l ’ Properties 63T Array
A ) 1.63TiB Array
L
i mdisk3 v Online 136 TiB Array

Figure 7-43 MDisk RAID actions

3. You can choose the following RAID actions:
a. Set Spare Goal:

i. Figure 7-44 shows how to, in the GUI, set the number of spare drives that are
required to protect the array from drive failures.

Spare Goal x

Set Number of Spares (Goal): 0

Figure 7-44 MDisk set spare goal

ii. The alternative CLI command is shown in Example 7-6.

Example 7-6 CLI command to set spares

IBM Storwize:ITSO V3700:superuser>charray -sparegoal mdiskID goal

If the number of drives that are assigned as Spare does not meet the configured spare
goal, an error is logged in the event log that reads: “Array MDisk is not protected by
sufficient spares.” This error can be fixed by adding more drives as spares.
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During the internal drive configuration, spare drives are automatically assigned
according to the chosen RAID preset’s spare goals (see 7.2, “Configuring internal
storage” on page 320).

b. Swap Drive:

i. The Swap Drive action can be used to replace a drive in the array with another drive
with the status of Candidate or Spare. This action is used to replace a drive that
failed, or is expected to fail soon (for example, as indicated by an error message in

the event log). Select an MDisk that contains the drive to be replaced and click

RAID Actions — Swap Drive.
ii. Inthe Swap Drive window, select the member drive that is to be replaced (as shown

in Figure 7-45) and click Next.

Swap Drive

Select a drive to swap out of mdiskd.

278.90 GiB

278.90 GiB
278.90 GiB
278.90 GiB
278.90 GiB
278.90 GiB
278.90 GiB
278.90 GiB

Member
Member
Member
Member
Member
Member
Member

Member

Y SRNRNENENEN

Online
Online
Online
Online
Online
Online
Online

Online

- k= 2

[T I Y

B R R B R R B -

Enterprise
Enterprise
Enterprise
Enterprise
Enterprise
Enterprise
Enterprise

Enterprise

4

1

b e

s ol

Figure 7-45 MDisk swap drive: Step 1
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iii. Instep 2 (as shown as Figure 7-46), a list of suitable drives is presented. One drive
must be selected to swap into the MDisk. Click Finish.

Swap Drive x

Select a drive to swap into mdiskd.

9 278.90 GiB Spare ¥ Online 1 2 F=
24 837.86 GIB Candid... " Online 2 13 I
30 837.86 GiB Candid... " Online 2 [3 I
3 837.86 GiIB Candid... " Online 2 1 I A
33 837.86 GiB Candid... v Online 2 4 I 7
35 465.26 GIB Candid... " Online 2 22 I
36 465.26 GiB Candid... " Online 2 14 t
37 465.26 GiB Candid... " Online 2 19 [
36 278.90 GiB Candid... " Online 2 3 I
39 465.26 GIB Candid... " Online 2 18 I
40 465.26 GiB Candid... " Online 2 15 I
M 465.26 GiB__Candid... " Online 2 23 [

.
-

A

B e E

Figure 7-46 MDisk swap drive: Step 2

The exchange process starts and then runs in the background. The volumes on the
affected MDisk remain accessible.

iv. If the GUI process is not used for any reason, the CLI command in Example 7-7 can
be run.

Example 7-7 CLI command to swap drives

IBM_Storwize:ITSO_V3700:superuser>charraymember -balanced -member
oldDrivelID -newdrive newDriveID mdiskID
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c. Delete:

i. An Array MDisk can be deleted by clicking RAID Actions — Delete. To select more
than one MDisk, press Ctrl+left-mouse click.

ii. A confirmation is required by entering the correct number of MDisks to be deleted,
as shown in Figure 7-47. You must confirm the number of MDisks that you want to
delete. If there is data on the MDisk, it can be deleted only by selecting the Delete
the RAID array MDisk even if it has data on it option.

Delete Array MDisk X

I You selected 1 array to delete. Verify the array to delete:

."  mumdiskd

“erify the number of RAID array MDisks that vou are deleting:
M

Delete the RAID array MDisk even if it has data on it. The system
migrates the data to other MDisks in the pool.

“erte | Cacel

Figure 7-47 MDisk delete confirmation

Data that is on MDisks is migrated to other MDisks in the pool if enough space is
available on the remaining MDisks in the pool.

Available capacity: Make sure that you have enough available capacity left in
the Storage Pool for the data on the MDisks to be removed.

After an MDisk is deleted from a pool, its former member drives return to Candidate
mode.

iii. The alternative CLI command to delete MDisks is shown in Example 7-8.

Example 7-8 CLI command to delete MDisk

IBM_Storwize:ITSO_V3700:superuser>rmmdisk -mdisk list -force mdiskgrpID

If all the MDisks of a Storage Pool were deleted, the pool remains as an empty pool
with O bytes of capacity, as shown in Figure 7-48.

[ # create Pool | i= Actions | OuFilter ‘

Eﬁj Unassigned MiDisks

&  mdiskgrp0 v Online N I | 60.00GIB Allocated 273.00 GiB
(@ V3700_R5Pool_01 + Online [0% | 0bytes Allocated /0 bytes)
&=  v3700_RsPool_02 v Online BE I | 1.4 TiB Allocated [ .62 TiB

Figure 7-48 Empty Storage Pool after MDisk deletion
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7.2.8 More actions on MDisks

The following actions can be performed on MDisks:

1.

Detect MDisks.

The Detect MDisks action, available from the Actions menu at the upper left of the
MDisks by Pools window, is useful if you have external storage controllers in your
environment (for more information, see Chapter 6, “Storage migration” on page 249).

The Detect MDisks action starts a rescan of the fibre channel (FC) or SAS network. It
discovers any new LUNs that were mapped to the IBM Storwize V3700 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 V3700
configuration to reflect any changes.

When external storage controllers are presented to the IBM Storwize V3700 environment,
the IBM Storwize V3700 automatically discovers the controllers, and the LUNSs that are
presented by those controllers are listed as unmanaged MDisks. However, if you attached
new storage and the IBM Storwize V3700 did not detect it, you might need to use the
Detect MDisks action before the system detects the new LUNSs.

If the configuration of the external controllers is modified afterward, the IBM Storwize
V3700 might be unaware of these configuration changes. Use the Detect MDisks action
to rescan the FC network and the SAS ports to update the list of unmanaged MDisks.
Figure 7-49 shows the Detect MDisks action.

Create Pool || = Actions Lo Fitter_—
Create Pool

i‘ } Detect MDisks

: q Customize Columns v |F

= Inline | 10.00 GiB Allocated / 10.00 GiB
maisk5 v Online 10.00GiB  Image controllerd 0000000000000000

&  VI700_R5Pool_01 ¥ Online | | 60.00 GiB Allocated / 273.00 GiB
mdisk2 ¥ Online 278.90GiB Array

& V3700 R5Pool 02 v Online I | 1.41 TiB Allocated / 4.62 TiB
mdiskd ¥ Online 163 TiB Array
mdisk1 v Online 163 TiB Array
mdisk3 v Online 136 TiB Array

Figure 7-49 Detect MDisks

MDisks detection: The Detect MDisks action is asynchronous. Although the task
appears to be finished, it might still be running in the background.

Include Excluded MDisks.

An MDisk can be excluded from the IBM Storwize V3700 because of multiple input/output
(1/0) failures. These failures might be caused, for example, by link errors. After a
fabric-related problem is fixed, the excluded disk can be added back into the IBM Storwize
V3700:

a. Select the MDisks.
b. Click Include Excluded MDisk from the Actions menu.

Select Tier.

Internal drives and external MDisks have their tier assigned automatically by the IBM
Storwize V3700. The tier of an internal MDisk cannot be changed, but if the disk tier of an
external MDisk is recognized incorrectly by the IBM Storwize V3700, use this option to
manually change the disk tier.
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To specify a new tier, select the MDisk and click Actions — Select Tier, as shown in
Figure 7-50.

Select MDisk Tier x

Select the desired drive class for Easy Tier management;

| Flash

Flash
Hearline

Enterprise

ok W Carco

Figure 7-50 Select the wanted disk tier

Some of the other actions are available by clicking MDisk by Pool — Actions, as shown in
Figure 7-51.

Create Pool

Detect MDisks

RAID Actions 3
Rename

Show Dependent Yolumes

Properties

Figure 7-51 MDisk actions on externally virtualized storage

You can perform the following additional actions:
1. Rename:

a. Select the MDisk and clicking Rename from the Actions menu.
b. Enter the new name of your MDisk (as shown in Figure 7-52) and click Rename.

Rename MDisk x

*ew Nare

mdisk1? | fndisk17

Figure 7-52 Rename MDisk

344 Implementing the IBM Storwize V3700



2. Show Dependent Volumes:

a. Figure 7-53 shows the volumes that are dependent on an MDisk.
b. The volumes can be displayed by selecting the MDisk and clicking Show Dependent
Volumes from the Actions menu. The volumes are listed with general information.

Volumes Dependent on MDisk mdisk4 X

{'i Actions | O\ Fitter -

RedbookVolume2 ¥ Online 1.00 GiB  W3700_Pooll Ho 6005076300B00046450000000000001C

Figure 7-53 Show dependent volumes
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3. Display Properties:

a. The Properties action for an MDisk shows the information that you need to identify it.
In the MDisks by Pools window, select the MDisk and click Properties from the
Actions menu.

b. The following tabs are available in this information window:

i. The Overview tab (as shown in Figure 7-54) contains information about the MDisk.
To show more details, click Show Details.

MDisk Details: mdiskd X
Overview | Deg lent Yol Member Drives
-
Status v Onling
Mode Array
Pool ID 2
Pool W 3700_Poall
Capacity 1.82TiB
Tier Mearline
Fast-Write State Empty
RAID Status v Onling
RAID Level raichl E
Redundancy 1
Strip Size 256
Write Verify
Spare Goal a
# Spare Drives 1
Suitability Exact Match -

Figure 7-54 MDisk properties overview
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ii. The Dependent Volumes tab (as shown in Figure 7-55) lists all of the volumes that
use extents on this MDisk.

MDisk Details: mdisk4 x

Overview | Dependent Volumes | Member Drives
i= Actions | . Filter \, Showing Tvolmme | Selecting W volomes

Name ¥ | State Capacity Pool Host Mappi... | UID | L)

RedbookVolume2 ' Online 1.00 GiB  V3700_Poold Ho 6005076 1648 iC

Show Details

Figure 7-55 MDisk dependent volumes
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iii. Inthe Member Drives tab (as shown in Figure 7-56), you find all of the member
drives of this MDisk. Also, all of the actions that are described in 7.1.2, “Actions on
internal drives” on page 311, can be performed on the drives that are listed here.

MDisk Details: mdiskd x

Overview | Dependent Yolumes | Member Drives
| i= Actions | O. Filter | [5]
23 1.82 TiB Member ¥ Onling 2 4 1 Exact Match
29 1.82 TiB Member v Online 2 T 1 Exact Match
4 I F
Y oy 1 ——
Show Details

Figure 7-56 MDisk properties member

7.3 Working with Storage Pools
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The next sections provides a detailed overview about the concept and use of the Storage
Pools and Child Pools.

Storage Pools (or Pools) act as a container for MDisks and provision the capacity to volumes.
IBM Storwize V3700 organizes storage in to Storage Pools to ease storage management and
make it more efficient. Child Pools act as subcontainers, and they inherit the parent Storage
Pool’s properties. They can also be used to provision capacity to volumes. For more
information about the Child Pools, see 7.4, “Working with Child Pools” on page 355.
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Storage Pools and MDisks are managed from the MDisks by Pools window:

1. You can access the MDisks by Pools window by clicking the upper right option
Overview — Pools, as shown in Figure 7-57.

Systemn

superuser (Security Administratar)

Actions

0 3
- : . gl
= 2 0
B
k3 5
;«
2

238 TiB
Allocated N

——
7.08 TiB
Physical

Figure 7-57 Pools from the overview window

2. An alternative path to the Pools window is to click Pools — MDisks by Pools, as shown in
Figure 7-58.

superuser (Security Administrator)

Overview

238 TiB
Allocated

Figure 7-58 Pools from MDisk by Pools window
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3. Using the MDisk by Pools window (as shown in Figure 7-59), you can manage internal and
external Storage Pools. All existing Storage Pools are displayed row-by-row. The first row
features Unassigned MDisks, which contains all unmanaged MDisks, if any exist. Each
defined Storage Pool is displayed with the following information:

Numerical ID
Status

Assigned icon and name

A graphical indicator of pool capacity percentage that is allocated to volumes

superuser (Sec v Administrator)

= MDisks by Pools

[ # Create Pool | i= Actions | . Fitter _

Unassigned MDIsks

mdisk2

W mdiskgrp0

&  V3T00_RsPool_01
mdiskd

&

W3700_R5Pool_D2

mdiskl
mdisk1

CeDee dm

mdisk¥

atus

v Onling

« Online

v Onling

« Online

v Online

v Online
¥ Online
¥ Online

apaci

Mode orage System UN >

(oo

| 60.00 GiB Allocated / 273.00 GiB

278.90 GiB

Array

[0%

| Dbytes Allocated 7 1.90 TiB

191 TiB

Array

| 0byies Allocated / 4.62 TiB

1.63 TiB
1.63 TiB
1.36 TiB

Array
Array
Array

Running Tasks (2)

Figure 7-59 Pool window

4. When you expand a pool’s entry by clicking the plus sign (+) to the left of the pool’s icon,
you can access the MDisks that are associated with this pool. You can perform actions on
these MDisks as described in 7.2, “Configuring internal storage” on page 320.
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7.3.1 Create Pool option

New Storage Pools are built when an MDisk is created if this MDisk is not attached to an
existing pool.
To create an empty pool, complete the following steps:

1. Click the Create Pool option in the pool window. The only required parameter for the pool
is the pool name, as shown in Figure 7-60.

Create Pool X

Pool Name (optional):

W3I700_Pool3

Warning Threshold:
80 %

@) Chaose feon (1)

Figure 7-60 Create pool name input

2. The IBM Storwize V3700 GUI has a default extent size value of 1 GiB when you define a
new Storage Pool. Therefore, if you are creating an empty Pool using the GUI, and you
want to specify the size of the extents, you must ensure that the Allow extent size
selection during pool creation option is selected in the Settings — GUI Preferences.
The size of the extent is selected at creation, and it cannot be changed later. Figure 7-61
shows an example of how to create a Pool choosing an extent size.

Create Pool _— x
16.00 Mie |
32.00 MiB
. bl Hame {optional):
64.00 MiB |
128.00 Mig f700_Pool3
256.00 MiB
512,00 MiB |_rn|ng Threshold:
@ Choose ¢ 1.00GIB - [ %
2.00 GiB

+ Advanced Setti 4-00 GIB
8.00 GiB I
Extent Size: 1.00 GiB

Madrmm addressible size: 4.00 PiB

e

Figure 7-61 Creating a pool choosing the extent size
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The new pool is included in the pool list with O bytes, as shown in Figure 7-62.

I- + Create Pool | := Actions | . Filter
Name 4 | Status Capacity Mode Tier
# Unassigned MDisks
a EasyTier Pool v Online B | 68.00 GiB Allocated / 2.27 TiB
& V3700 Pool? v Online [0% | 10.00 GiB Allocated / 2.27 TiB
&  v3700_Poolt ~ Online 1% [ ] 12.00 GiB Allocated / 1.81 TiB
@ V3700 Pool3 v Online (0% | 0 bytes Allocated /0 hytla

Figure 7-62 Creating an empty pool

7.3.2 Actions on Storage Pools
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There are several actions that can be performed on Storage Pools using the Actions menu, as
shown in Figure 7-63.

+ Create Pool ||

E

\

Actions

Create Pool
Detect MDisks
Change lcon
Rename
Child Pools
Delete Pool

Properties

/

B & B &S

v Online

v Online
I w Online

i
\3700_Pool3 v Online

Capacity

Bt

| 68.00 GiB Allocated /2.27 TiB

[0%

| | 10.00 GiB Allocated / 2.27 TiB

1%

|1 12.00 GiB Allocated / 1.81 TiB

[0%

| 0 bytes Allocated / 0 hytes

Figure 7-63 Pool action overview

Create Pool
As shown in 7.3.1, “Create Pool option” on page 351, this option is used to create an

empty Pool.

Detect MD

isks

As detailed in 7.2.8, “More actions on MDisks” on page 343, the Detect MDisk option starts a
rescan of the FC network and SAS connections. It discovers any new MDisks that were
recently mapped to the IBM Storwize V3700.
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Change Icon

There are several Storage Pool icons available that can be selected, as shown in Figure 7-64.
These icons can be used to differentiate between different storage tier, RAID level, or types

of drives.

Change Icon for V3700 _Pool3

(1) Choose feo

Figure 7-64 Change Storage Pool icon

Rename

The Storage Pool can be renamed at any time, as shown in Figure 7-65.

Rename Pool

*Rename Foof

V3700_Pooi3 | V3700_Production

m | Rename | Cancel

Figure 7-65 Rename Storage Pool

Chapter 7. Storage Pools

353



Delete
A pool can be deleted using the GUI only if there are no volumes assigned to it. A pane
displays to confirm that all associated MDisks will be removed, and the associated drives will

become candidate drives, as shown in Figure 7-66.

Delete Parent Pool W3700_R5Pool_03

1 MDisks will he removed.

1 Drives will hecome candidate drives.

Do you want to continue?

Figure 7-66 Confirmation to delete the Storage Pool

Through the CLI, you can delete a Storage Pool and all of its contents using the -force
parameter. However, all of the volumes and host mappings are deleted without being able to
recover them.

Important: After you delete the pool through the CLI, all data that is stored in the pool is
lost except for the image mode MDisks. Their volume definition is deleted, but the data on
the imported MDisk remains untouched.

After you delete the pool, all of the managed or image mode MDisks in the pool return to a
status of unmanaged.
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Child Pools

Figure 7-67 shows the list of Child Pools that are dependent on a storage parent pool. A
Storage Pool can be either a Parent or Child type. In our example, we show the Child Pools
underlying on the V3700 _Poo12 parent Storage Pool. For more information about Child Pools,
see 7.4, “Working with Child Pools”.

Child Pools for V3700_FPool2 X

| Filter | |5

V37K _ChildP_1 v Online 100.00 GiB 100.00 GIE 0%

o o

Figure 7-67 Child Pools list

7.4 Working with Child Pools

A Child Pool is an object similar to a Storage Pool, and is a user-configurable object.
However, a user can create a Child Pool through the CLI only.

A storage parent pool is a collection of MDisks that provides the pool of storage from which
volumes are provisioned. A Child Pool is in, and gets capacity exclusively from, one Storage
Pool. A user can specify the Child Pool capacity at creation. The Child Pool can grow and
decrease non-disruptively.

The Child Pool shares the properties of the parent Storage Pool, and provides most of the
functions that Storage Pools have. The Child Pool has the following common properties
and behaviors:

ID

Name

Status

Volume Count

Warning Thresholds (Child Pools can have their own threshold warning setting)

MDisk (this value is always zero “0” for child pools)

Space Utilization (in percent)

Easy Tier (for a Child Pool, this value must be the same as the parent mdiskgrp’s Easy
Tier setting)

vVVyVYyVYVYVYYVYY
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Figure 7-68 illustrates the concept of Child Pools.

Storage Pool

Mdisk0 “olume 1 Wolume 2 “olume 3

Child Pool

Mdisk 1
9 Yolume 4
9 Yolume §

Mdisk2
9 Yolume &

Mdisk3

TTTT

Figure 7-68 Child Pool representation

7.4.1 Create Child Pools

356

Example 7-9 demonstrates how to create a Child Pool using the CLI.

Example 7-9 Creating a Child Pool

IBM_Storwize:ITSO_V3700:superuser>svctask mkmdiskgrp -name V37K _ChildP_1 -warning
80 -parentmdiskgrp V3700 _Pool2 -unit gb -size 100
MDisk Group, ID [0], successfully created

The following parameters must be specified when creating Child Pools:
» -name (Child Pool name)

» -warning (Generates a warning when the used disk capacity exceeds the specified
threshold)

» -parentmdiskgrp (The ID or name of the Parent Pool)
» -unit (Specifies the data unit; it must be in multiples of extent size of the parent pool)
» -size (Specifies the capacity of the Child Pool)

Note: The capacity of the Child Pool is always limited by the free capacity of the parent
pool.
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Because a Child Pool must have a unique Parent Pool, the maximum number of Child Pools
per parent pool is 127.

For more information about the limits and restrictions, see the following website:

http://www-01.1ibm.com/support/docview.wss?uid=ssg151004923

7.4.2 Actions on Child Pools

By selecting a Child Pool and clicking the action menu, only the following actions are
applicable to Child Pools:

» Change Icon

As described in “Change Icon” on page 353, this option helps to manage and differentiate
between pools and drive classes.

Rename
Select this option to rename a Child Pool. Actions are explained in “Rename” on page 353.
Delete Pool

If the Child Pool is not provisioning any capacity to volumes, use this option to delete a
Child Pool.

Properties
The properties of the Child Pool can be seen by choosing this option.

7.4.3 Resizing a Child Pool

A Child Pool can be easily expanded and reduced. However, re-sizing a Child Pool can only
be performed through CLI:

1.

If you are certain that the Parent Pool has sufficient free extents, you can use the svctask
chmdiskgrp command with the -size parameter to set the new size of the Child Pool.

The capacity of the Child Pool can also be reduced. You cannot reduce the size of the
Child Pool to less than its used capacity.

Assuming that the Child Pool capacity is 100.00 GB, Example 7-10 shows how to use the
CLlI to increase the capacity by 20 GB.

Example 7-10 Expanding Child Pool

IBM Storwize:ITSO V3700:superuser>svctask chmdiskgrp -unit gb -size 120
V37K_ChildP_1
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3. After you expand the size of a Child Pool, you might need to run svcinfo 1smdiskgrp to
have a detailed view of Child Pool, as shown in Example 7-11.

Example 7-11 View of the Child Pool

IBM Storwize:ITSO _V3700:superuser>svcinfo 1smdiskgrp V37K ChildP_1
id 0

name V37K ChildP_1

status online

mdisk count 0

vdisk _count 0

capacity 120.00GB
extent_size 1024
free_capacity 120.00GB
virtual capacity 0.00MB
used_capacity 0.00MB

real capacity 0.00MB
overallocation 0

warning 80

easy_tier auto

easy_tier _status active
tier ssd

tier_mdisk count 0
tier_capacity 0.00MB
tier_free capacity 0.00MB
tier enterprise
tier_mdisk count 0
tier_capacity 0.00MB
tier_free capacity 0.00MB
tier nearline

tier_mdisk count 0
tier_capacity 0.00MB
tier_free capacity 0.00MB
site id

site_name
parent_mdisk_grp_id 3
parent_mdisk _grp _name V3700 Pool2
child_mdisk_grp_count 0
child_mdisk _grp _capacity 0.00MB
type child_thick

4. Assuming that the child pool capacity is 120 GB and you want to reduce the capacity by
40 GB, use the svctask chmdiskgrp command with the -size parameter to reduce the
capacity to 80 GB, as shown in Example 7-12.

Example 7-12 Shrinking a Child Pool

IBM_Storwize:ITSO_V3700:superuser>svctask chmdiskgrp -size 80 -unit gb
V37K_ChildP_1
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Advanced host and volume
administration

The IBM Storwize V3700 offers many functions for volume and host configuration. The basic
host and volume features of IBM Storwize V3700 are described in Chapter 4, “Host
configuration” on page 149 and Chapter 5, “Volume configuration” on page 199. These
chapters also describe how to create hosts and volumes and how to map them to a host.

This chapter includes the following topics:

Advanced host administration
Adding and deleting host ports
Host mappings overview
Advanced volume administration
Volume properties

Advanced volume copy functions
Volumes by Pool

Volumes by Host
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8.1 Advanced host administration

This section describes host administration, including host modification, host mappings, and
deleting hosts. Basic host creation and mapping are described in Chapter 4, “Host
configuration” on page 149. It is assumed that hosts have already been defined, and that
volumes are mapped to them.

The following topics are covered in this section:

» Modifying Hosts, as described in 8.1.1, “Modifying Mappings menu” on page 362
» Ports by Host, as described in 8.2, “Adding and deleting host ports” on page 377
» Host Mappings, as described in 8.3, “Host mappings overview” on page 383

The Hosts menu is shown in Figure 8-1.

superuser (Security Administrator)

Actions Overview

( Host Mappings )}
{ Volumes by Host )

231.00GiB . ——trrE————__—

Allocated B ——

Figure 8-1 Host menu
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To access the available host Actions, complete the following steps:
1. Select Hosts to open the Hosts pane, as shown in Figure 8-2.

superuser

|. + Add Host | i= Actions | C. Filter | [5] ».

Name atus Host Type # of Pol Host Mappings L]
ITS0_V5000 v Online Generic 3 Ho
Win2012_FC v Online Generic 2 Yes

8

4.: Win2012_SAS ¥ Online Generic 2 Yes
&

¥

Figure 8-2 Hosts pane

Figure 8-2, shows several hosts, some with volumes mapped to them.

2. Select a host and click Actions (as shown in Figure 8-3), or right-click the host, to show
the available actions.

superuser (Security Administrator)
: [+ = Acti
L-.! Add Host Actions
- Add Host
“i}' ITS0_V5000 Modify Mappings Generic 8 Ho
if{'l Win2012_FC Unmap All Volumes Generic 2 Yes
. - Win2012_5A Duplicate Mappings Generic 2 Yes
; Rename
‘ ’ Remave
& Properties
v
e I e ——

Figure 8-3 Host: Action menu

As shown in Figure 8-3, there are several Actions associated with host mapping. For more
information, see 8.1.1, “Modifying Mappings menu” and 8.1.2, “Unmapping volumes from
a host” on page 367.
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8.1.1 Modifying Mappings menu

To modify mappings, complete the following steps:

1. From the Host pane, after selecting a host and opening the Actions menu, select Modify
Mappings to open the Modify Host Mappings pane, as shown in Figure 8-4.

Modify Host Mappings X

Host: |W|

Unmapped Volumes Volumes Mapped to the Host
[ > o Filter | B S I < o~ riter | B
\ z Capa UID lame UID
A_VITO0_Vol_01 10,00 GiB  6005076000EB01 FEBO0000000000000D o FlashCopyWol0 B005076000EBMM F5BO000000000000:03
A_VITO0_Vol_01_01 10,00 GiB  6005076000EB01 FAE00000000000000E 1 FlashCopyWol1 G005076000EB0M FEB0000000000000:04
controller0_00000... 1.00 GiB 600507 6000EE01F5B000000000000000 E 2 FlashCopyWol2 G005076000EBMM FSE000000000000005
FlashCopyVol2_01 50.00 GiB 6005076000EB01 FEB00000000000000C 3 FlashCopyVolé 6005076000EB01 F5B000000000000009
FlashCopy\Vol? 5.00 GIB 6005076000EB01F5BO0000000000000A E
LeeTestd 25,00 GiB  6005076000EB01 FAE00000000000000F
LeeTest1 25,00 GiB  6005076000EB01 FAB000000000000010
RBVolume_0 2.00 GiB 6005075000EB01F5B000000000000:011
RBVolume_1 2.00 GIiB  6005076000EE01F5BO00000000000:012
RBVolume_2 2.00 GiB 600507 6000EE01F5B000000000000013
RedbookVolume 1.00 GIB  6005076000EE01F5B000000000000015
SASVol D]_| 1.00 GiB  6005076000EB01 F5BO0000000000000B
Volume0i 5.00 GiB 6005076000EE01F5BO00000000000016
Showing 13 volumes | Selecting 0 volumes Showing 4 mappings | Selecting 0 mappings

Figure 8-4 Host mappings pane

The Host menu lists the hosts that are attached to the IBM Storwize V3700.

The left pane (Unmapped Volumes) shows the volumes that are available for mapping to
the chosen host. The right pane (Volumes Mapped to the Host) shows the volumes that
are already mapped. Figure 8-4 shows that the volumes named FlashCopyVo10,
FlashCopyVoll, FlashCopyVo12, and FlashCopyVol6 with Small Computer System Interface
(SCSI) ID’s 0, 1, 2, and 3 are mapped to the Win2012_FC host. The left pane shows that a
further 13 volumes are available for mapping.

Important: The Unmapped Volumes pane refers to volumes that are not mapped to the
chosen host. However, they might be mapped to other hosts.
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2. To map further volumes to a chosen host, select the volume from the left pane, as shown

in Figure 8-5.
Modify Host Mappings x
Host: |Win2012_FC - |
Unmapped Volumes Volumes Mapped to the Host
> Map | O Filter T~ Edit SCS1ID | € unmap | O. Filter iy,
S5CS... &« | Name uip
A_V3T00_Vol_01 10.00 GiB  6005076000EB01F5B00000000000000D 0 FlashCopyVol0  6005076000EB01F5B000000000000003
A_V3TD0_Vol_01_01  10.00GiB  6005076000EB01F5B00000000000000E 1 FlashCopyVol  6005076000EB01F5B000000000000004
controller_00000... 1.00 GiB  G005076000EB01F5B000000000000000 2 FlashCopyVel2  6005075000EB01F5B000000000000005
ElashCopylold04 A0 B AN AR A0 IERIARE AN LR 0N 3 FlashCopyVolé  6005076000EB01F5B000000000000009
- -
FlashCopyVolT 5.00 GiB  6005076000EB01F5B00000000000000A E
LeeTest1 25.00 GiB  6005076000EB01F5B000000000000010
RBVolume_0 2.00 GiB  6005076000EB01F5B000000000000011
RBVolume_1 2.00 GiB  6005076000EB01F5B000000000000012
RBVolume_2 2.00 GiB  6005076000EB01F5B000000000000013
RedbookVolume 1.00 GiB  6005076000EB01F5B000000000000045
SASVol I 1.00 GiB  6005076000EB01F5B00000000000000B
Volume001 5.00GiB  6005076000EB01F5B000000000000016
Showing 13 volumes | Selecting 1 velume Showing 4 mappings | Selecting 0 mappings
SR
Figure 8-5 Modify Host Mappings
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3. Click the Right Arrow icon to move the volume to the right pane, as shown in Figure 8-6.
The changes are marked in yellow, and the Map Volumes and Apply buttons are enabled.

Modify Host Mappings x

Host: | Win2012_FC ~ |

Unmapped Volumes Volumes Mapped to the Host
[ > O_Filter | @ | € O_Filter | 3
{ame apa U1D lame UID

A_V3IT00_Vol_01 10,00 GiB  6005076000EBO1F5E000000000000000 1] FlashCopy\old 600507 6000EB01 FSBO00000000000003
A_V3IT00_Vol_01_1 10.00 GiB  6005076000EB01F5B00000000000000E 1 FlashCopy\ol1 6005076000EB01 FSBO00000000000004
controlle r0_000040. .. 1.00 GiB  6005076000EB01F5B000000000000000 @ 2 FlashCopy\ol2 600507 6000EB01 FSBO00000000000005
FlashCopy\VolZ_01 50.00 GiB  6005076000EB01F5B00000000000000C 3 FlashCopy\olG 600507 6000EB01 FSBO00000000000009
LeeTestld 25.00 GiB  6005076000EB01F5B00000000000000F E 4 FlashCopy\ol7 600507 6000EB01 FSBO0000000000000A
LeeTestl 25,00 GiB  6005076000EB01F5B000000000000010

RBVolume_0 2,00 GiB  6005076000EB01F5B000000000000011

RBVolume_1 2,00 GiB  6005076000EBO1F5E000000000000012

RBVolume_2 2,00 GiB 6005076000EB01F5B000000000000013

RedbookVolume 1.00 GiB 6005076000EB01F5B000000000000015

SASVol Dn 1.00 GiB 6005076000EBO1F5B000000000000008

Volume001 5.00 GiB 6005076000EBO1 F5BO00000000000016
Showing 12 volumes | Selecting 0 volumes Showing & mappings | Selecting 0 mappings

Figure 8-6 Modify Host Mappings

4. Click Map Volumes to apply the changes, and the Modify Mappings pane shows that the
task completed successfully, as shown in Figure 8-7.

Modify Mappings

v* Task completed. 100%

v View more details

Task started.

Creating the mapping for wolume FlashCopyVol7 to host
Winz01lZ FC

Bunning command:

avctask mkvdiskhostmap —-force -host 1 -scsi 4 10

The task is 100% complete.

Synchronizing memory cache.

Task completed. 6z

[Co=CS R —

Figure 8-7 Modify Mappings task completed

5. Click Close, and the Modify Mapping pane closes.
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6.

If Apply had been clicked in the pane shown in Figure 8-6 on page 364, the changes

would have been submitted to the system, but the Modify Host Mappings pane remains
open for further changes.

7. From the Modify Host Mappings pane, it is possible to modify another host by selecting it
from the Hosts menu, as shown in Figure 8-8.

Modify Host Mappings x
Host: [wmzmz_sas '
ITSO_V5000
Win2012_FC Unmapped Volumes Volumes Mapped to the Host
> ] Win2012_SAS | € OFilter | @
Name o UID Name UID
A_V3700_Vol_01 10.00 GiB  6005076000EB01F5B000000000000000 ~ 0 SASVol 6005076000EB01F5B000000000000008
A_V3700_Vol_01_01  10.00 GiB 6005076000EBO1F5B00000000000000E
controllerd_00000... 1.00 GiB  5005076000EB01F5B000000000000000 E
FlashCopyVolo ] 50.00 GiB 6005076000EB01F5B000000000000003/
FlashCopyVol1 I{j 50.00 GiB  6005076000EB01F5B000000000000004 E
FlashCopyVol2 i{j 50.00 GiE  6005076000EB01F56000000000000005 =
FlashCopyVol2_01 50.00 GiB 6005076000EB01F5B00000000000000C
FlashCopyVol6 I 5.00 GiB  6005076000EB01F5B000000000000009,
FlashCopyVol7 i{j 5.00 GiE  6005076000EB01F5B000000000000004
LeeTest0 25.00 GiB  6005076000EB01F5B00000000000000F
LeeTest1 25.00 GIB 6005076000EBO1F5B000000000000010
RBVolume_0 2.00 GiB  6005076000EBO1F5B000000000000011
RBVolume_1 2.00 GiB  6005076000EBO1F5B000000000000012 _
4 m |
Showing 16 volumes | Selecting 0 volumes. Showing 1 mapping | Selecting 0 mappings
Figure 8-8 Selecting another host to modify
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8. After moving a volume to the right pane in the Modify Host Mappings pane, it is possible to
right-click the yellow unmapped volume and change the SCSI ID used for the host
mapping, as shown in Figure 8-9.

Modify Host Mappings X

Host: | Win2012_FC

Unmapped Volumes Volumes Mapped to the Host
(3 O, Filter | 3] | EditscsiD | € unmap | O Filter | [
Capa UID 5 lame UID

A_NVIT0_Vol_01 10.00 GiB  6005076000EB01 FEBOO0000000000000 o FlashCopy\old G005076000EB0M FEBO0O000000000003
A_NITOO_Vol_01_01 10.00 GiB  6005076000EB01 FABO000000MD0000E 1 FlashCopy\aol1 G005076000EBM FSE000000000000004
controllerd_00000... 1.00 GiB  6005076000EB01F5B000000000000000 g 2 FlashCopy\Vol2 &005076000EB01 F5BO00000000000005
FlashCopy\Vol2_01 50.00 GiB 6005076000EBO1 F5BOO000000000000C 3 FlashCopy\Vole B005076000EB0M FEBO0O000000000009
LeeTestd 25.00 GiB  6005076000EB01 FABOO000000DM000F 4 G005076000EB01 FEBO0000000000000A
LeeTest1 25.00 GiB  6005076000EB01 FABO00000000000010 Edit SCS1ID {b

RBVolume_0 2.00 GiB 6005075000EB01F5BO00000000000011

RBVolume_1 2.00 GiB  6005076000EB01F5BOO0OO0000000012 Unmap

RBEVolume_2 2.00 GiB 600507 6000EE01F5BO00D00000000M01 3

RedbookVolume 1.00 GiB 600507 6000EE01F5BO00000000000015

SASVol Dn 1.00 GiB  6005076000EB01F5BOOM00000000000B

Volume0o1 5.00 GIiB  6005076000EB01F5BOO0DO0000000016
Showing 12 volumes | Selecting 0 volumes Showing 5 mappings | Selecting 1 mapping

tap Vot |0 —ropy— 0 carce |

Figure 8-9 Editing SCSI ID

9. Click Edit SCSI ID, select the required SCSI ID, then click OK to save the change.
10.Click Apply to submit the changes and complete the host volume mapping.

Important: The IBM Storwize V3700 automatically assigns the lowest available SCSI
ID if none is specified. However, you can set a SCSI ID for the volume. The SCSI ID
cannot be changed while volume is assigned to host.

Attention: It is also possible to map a volume to multiple hosts. However, this would
normally only be done in a clustered host environment, because data corruption is
possible.
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11.1f you map a volume to multiple hosts, a warning is displayed, as shown in Figure 8-10.

\Warning

The following volumes are already mapped to another host.

Attention: If a volume is mapped to multiple hosts, the hosts
must coordinate access to avoid corrupting data.

flinz0lz_i5CST_Vel_ol

Map AllVolumes ﬁ

Figure 8-10 Volume mapped to multiple hosts warning

8.1.2 Unmapping volumes from a host

To unmap a volume from a host, complete the following steps:

1. Select the volume and click the Left Arrow icon to move the volume to the left (Unmapped

key, as shown in Figure 8-11.

Volumes) pane. Multiple volumes can be unmapped by selecting them with the Ctrl or Shift

Modify Host Mappings X
Host: | win2012_FC ~ |
Unmapped Volumes Volumes Mapped to the Host
> o Filter | [@ & Unmap | O Filter | [2]
5 apa [} aime [)

A_NV3IT00_Vol_01 10,00 GiB  6005076000EB01F5B000000000000000 o FlashCopy\Voll G005076000EB01 FSBOOOOO000D000003
A_V3IT00_Vol_01_01 10,00 GiB  6005076000EB01F5BO0000000000000E 1 FlashCopyVoll 600507 6000EB01 FSBOOOOO0000000004
controllerd_000040... 1.00 GiB  6005076000EB01F5B000000000000000 E 2 / FlashCopyVol2 6005076000EB01 FABOOO000000000005
FlashCopyVol2_01 50.00 GiB  6005076000EB01F5B00000000000000C m 3 | FlashCopy\olg 6005076000EB01 FSBOOO000000000009
LeeTestl 25.00 GiB  6005076000EB01F5B00000000000000F ' % '_4 FlashCopy\Vol7 6005076000EB01 FSBOOO00000000000A
LeeTesti 25.00 GiB  6005076000EB01F5B00000000000:0010 \_/

REVolume_0 2.00 GiB  6005076000EB01F5E000000000000:011

REVolume_1 2.00 GiB  6005076000EB01 FEE000000000000012

RBVolume_2 2.00 GiB  6005076000EB01 FEE000000000000013

RedbookVolume 1.00 GiB  6005076000EB01F5B000000000000015

SASVol Dn 1.00 GiB  6005076000EB01F5B000000000000008

Volume001 5.00 GiB  6005076000EB01FEE000000000000016
Showing 12 volumes | Selecting 0 volumes Showing 5 mappings | Selecting 3 mappings

wap Vorrmes [ —Rovy |
Figure 8-11 Unmapping volumes
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2. To unmap all volumes from a host, select a host from the Hosts pane and, using the Action
menu, click Unmap all Volumes, as shown in Figure 8-12.

[ % Add Host [ = Actions |G Filterl Bl
L! el Add Host

.5:_!_—-’5 ITS0_V5000 Modify Mappings Generic 8 Ho
= Win2012_FC u"map Al Volume: Generic 2 Yes
'1.} . -

w.,j Win2012_5SA Duplicate Mappings Generic 2 Yes

JL Rename
‘ ’ Remove
i Properties

Figure 8-12 Unmap all volumes

3. A prompt is displayed requesting confirmation of the number of mappings to be removed.
Enter the number of mappings to be removed and click Unmap. In the example, five
mappings are removed, as shown in Figure 8-13.

Unmap from Host X

' Are you sure you want to unmap the following 5 velumes from Win2012_FC?

SCSI ID, Volume

FlashCopyVolé
FlashCopyVoll
FlashCopyVol7
FlashCopyVolZ
FlashCopyVold

[ I ]

Werify the number of mappings that this operation affects:
5

Figure 8-13 Enter the number of mappings to be removed

Unmapping: When you click Unmap, access to all of the volumes for this host is
removed. Ensure that the required procedures are run on the host operating system
(OS) before the unmapping procedure is performed.
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4. After you click Unmap, the changes are applied to the system, as shown in Figure 8-14.
Click Close after you review the output.

Unmap all Volumes from Host

v Task completed. 100%

¥ View more details

Winz01lZ_FC -

Bunning command:
avctask rmvdiskhostmap -hoat 1 &

The task is 80% complete.

momom o
BRSO M
ROR ORI RD

Bemoving the mapping for wolume FlashCopyVold to host
Win2012 FC

Bunning command:

avctask rmvdiskhostmap -hosat 1 3

The task is 100% complete.

Synchronizing memory cache.

O
ROMOK MN
ST ST ST N 1

Task completed.

| Close™"| g FCaTeeT

Figure 8-14 Unmapping all volumes from host

Figure 8-15 shows that the selected host no longer has any volume mappings.

= Hosts

[+ Add Host | i= Actions | O Filter | (5]

o = o 0 e i O 0 0 vapp .
ITS0_\W5000 v Online Generic
Win2012_FC v Online Generic
Win2012_SAS v Online Generic 2

-
| &

Figure 8-15 Host mapping
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8.1.3 Renaming a host

To rename a host, complete the following steps:

1. Select the host and, from the Actions menu, click Rename, as shown in Figure 8-16.

B

[ + Add Host

ITS0_V5000
Win2012_FC
Win2012_5A

a4

Hosts

("= Actions |LS

Add Host

Modify Mappings
Unmap All Volumes
Import Mappings
Rename

Remove {b

Properties

Generic
Generic

Generic

Fo Host Mappings
No
No

Yes

Figure 8-16 Renaming a host

2. Enter a new name and click Rename, as shown in Figure 8-17. Clicking Reset changes
the host name back to its original name, where clicking Cancel cancels the name change
and closes the Rename Host pane.

Rename Host

ew Mame

Win2042 FC | Win2012_FC_Renamed|

Feset [N Rerame | Cancel

Figure 8-17 Rename Host pane
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3. After the changes are applied to the system, click Close,

Rename Host

v" Task completed.

v View more details

Task started.

Checking for name collisions..

The task is 0% complete.

Renaming Host WinZ0lZ FC to WinZ0lZ_ FC Renamed
Funning command:

avctask chhost -name WinzZ0lZ FC Renamed 1
Synchronizing memory cache.

The task is 100% complete.

Task completed.

[rCE=CSE—

100%

as shown in Figure 8-18.

Figure 8-18 Rename a host task completed

8.1.4 Removing a host

To remove a host, complete the following steps:

1. Select the host and from the Actions menu, click Remove, as shown in Figure 8-19.

[+ Add Host|[ = Action= |
Add Host

ITS0_V5000 Modify Mappings
Wi“m‘lz_ml Unmap All Volumes

Win2012_SA1  \mport Mappings

L'__! Rename
.@ Remaove

Properties

Host Type
Generic
Generic

Generic

Fo Host Mappings

No
No

Yes

Figure 8-19 Removing a host
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2. A promptis displayed requesting confirmation of the number of hosts to be removed. Enter
the number of hosts to be removed and click Remove, as shown in Figure 8-20.

Remove Host X

I You selected 1 host to remove. Verify the host to remove.

LB Winz20lZ FC_Renamed

Werify the number of hosts that you are removing;

1

Remove the hosts even if volumes are mapped to them. These
volumes will no longer be accessible to the hosts.

Figure 8-20 Removing a host

If it is necessary to remove a host with volumes assigned, deletion must be forced by
selecting the option to Remove the hosts even if volumes are mapped to them (see
Figure 8-20). This removes both the host and its associated volume mappings.

3. After the task is complete, click Close to return to the Hosts pane, as shown in
Figure 8-21.

Remove Host

v~ Task completed. 100%

¥ View more details

Task started.
The taszk iz 0% complete.

Bemoving Host WinZ0lZ_FC Renamed
Punning command:

svctask rmhost 1

Synchronizing memory cache.

The task iz 100% complete.

ROR R R R R R R
T

Task completed.

—

Figure 8-21 Remove host task completed
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8.1.5 Host properties

This section describes the host properties, which provide the following information:

» Overview
» Mapped Volumes
» Port Definitions

To open the Host Details pane, complete the following steps:

1. Select the host and, from the Actions menu, click Properties. You also can highlight the

host and right-click it, as shown in Figure 8-22.

[+ Add Host

ITS0_V5000
Win2012_FC
Win2012_5A

B

("= Actions |Lc

Add Host

Modify Mappings
Unmap All Volumes
Import Mappings
Rename

Remove

Properties qﬂ.-,]

Host Tvpe

Generic
Generic

Generic

Yes

Figure 8-22 QOpening host properties
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2. Figure 8-23 shows the Overview tab of the Host Details pane. Select the Show Details
box in the lower left to see more information about the host.

Host Details: Win2012_FC X

Mapped Volumes | Port Definitions

Host Name Win2012_FC
Host 1D 1

Status ¥" Online
Host Type Generic

# of FC Ports 2

# of iSCSI Ports 0

# of SAS Ports 0

iSCSI CHAP Secret

Edit
H Show Details Close

Figure 8-23 Host details

This tab provides the following information:

Host Name Host object name.

Host ID Host object identification (ID) number.

Status The current host object status (Online, Offline, or Degraded).
# of FC Ports The number of host Fibre Channel (FC) ports.

# of iISCSI Ports The number of host Internet SCSI (iISCSI) names or host iISCSI
qualified name (IQN) IDs.

# of SAS Ports The number of host serial-attached SCSI (SAS) ports.

iSCSI CHAP Secret The Challenge Handshake Authentication Protocol (CHAP)
information if it exists or is configured.
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3. To change the host properties, click Edit and several fields can be edited, as shown in
Figure 8-24.

Host Details: Win2012_FC x

Overview | Mapped Volumes | Port Definitions

Host Hame @nnzm 2_FC )

Host 1D 1
Status v Onling

@ Generic HPIUX OpenVMS TPGS
Host Type
# of FC Ports 2
# of iSCSl Poris 0
# of SAS Ports 0

.

iSCSI CHAP Secret ( )

4 Show Details

Figure 8-24 Host properties: Editing host information

4. Make any necessary changes and click Save to apply them, and then click Close to return
to the Host Details pane.

Figure 8-25 on page 376 shows the Mapped Volumes tab, which provides an overview of
the volumes mapped to the host. This tab provides the following information:

SCSIID

Volume name

- UID

Caching input output (1/0O) Group 1D
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5. Clicking the Show Details option does not show any detailed information, as shown in
Figure 8-25.

Host Details: Win2012_FC x

Overview | Mapped Volumes | Port Definitions
Volumes Mapped to the Host

| o Filter | Bl
.. & | Name D achin... L)

0 FlashCopyVolé  6005076000EB01F5B000000000000008 O

Showing 1 mapping | Selecting 0 mappings

&4 Show Details

Figure 8-25 Host Details: Mapped Volumes

6. Figure 8-26 shows the Port Definitions tab, which shows the configured host ports and
their status. This tab provides the following information:

— The worldwide port names (WWPNs) for SAS and FC hosts.

— IQN for iSCSI hosts.

— The Type column shows the port type information.

— The Status column states whether a port is Active or Inactive.

— The # Nodes Logged In column lists the number of IBM Storwize V3700 node canisters
that each port (initiator port) is logged in to.

Host Details: Win2012_FC X

Overview | Mapped Volumes F'

[ 1 aga | 3 o, Fitter | (5
Name - ype atus ¥ Nodes Logged In L]
21000024FF2DOTEC =] v Active 2
21000024FF2D076D q:; FC v Active 2
&4 Show Details Close

Figure 8-26 Host Details: Port Definitions

7. Using this pane, you can also Add and Delete Host Ports, as described in 8.2, “Adding and
deleting host ports” on page 377. Selecting the Show Details option does not show any
further information.

8. Click Close to close the Host Details section.
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8.2 Adding and deleting host ports

To configure host ports, complete the following steps:

1. Browse to Hosts — Ports by Host to open the Ports by Host pane, as shown in

Figure 8-27.
System superuser (Security Administrator)
Actions Overview
8

233.00 GiB ———— e
Allocated ——— N

—
6.17 TiB

Phy=sical

@ Running Tasks (2) 3

Figure 8-27 Ports by Host pane

Hosts are listed in the left pane. The Host icons show an orange cable for a FC host, a
black cable for an SAS host, and a blue cable for an iSCSI host.

2. The properties of the selected host are shown in the right pane. Click Add Host to start
the wizard described in Chapter 4, “Host configuration” on page 149.

Figure 8-28, shows the Action menu and associated tasks for a host.

= Ports by Host superuser (S ity Administrator)

Host Filter LY
| rostFiter o [JFSU

~ Win2012_SAS
2 ports e
— = Win2012_FC
ii? ‘ ﬂ 2 ports e ‘

Add Host

Modify Mappings W0 Group: io_grp0

Unmap All Volumes

_&‘i Duplicate Mappings
H“%ﬁ ISTE{.}TU Rename
s—')[ o Remove = i Sl d Sl 4
21000024FF2D0 v Active 2
Properties
) 210000 24FF 200 ¢ Active 2
&-, - J

Figure 8-28 Ports by Host: Action menu
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8.2.1 Adding a host port

To add a host port, complete the following steps:
1. Select the host from the left pane and click Add.
2. Choose a Fibre Channel, SAS, or iSCSI port, as shown in Figure 8-29.

Ports by Host

Host Filter L}

"ﬁ, Win2012_SAS 3
2 ports WIHZD"Z_FC
"'-...,i-—

f A 2 ports
‘ H‘ﬁ :‘".'ipltﬂ12_FC H3 Host Type: Generic
ports

=

Ee

et | hﬁrﬁ ITSO_V5000 (T8 g deieiean . Fiter | Bl <

_IL 8 ports F'Lbre}:ﬁlannel Port Type statu

i , iSCSI Port fFC v Active
g SAS Port fFC v Active

Figure 8-29 Adding a host port

Important: A host system can have a mix of FC, iSCSI, and SAS connections. If a
configuration requires a mix of protocols, check the capabilities of the OS, and plan
carefully to avoid miscommunication or data loss.

8.2.2 Adding a Fibre Channel port

To add an FC port, complete the following steps:

1. After clicking Add, as shown in Figure 8-29, click Fibre Channel Port to open the Add
Fibre Channel Ports pane.

2. Click the Fibre Channel Ports menu to display a list of all available FC host ports.

If the FC WWPN of your host is not available in the menu, check the SAN zoning and
rescan the SAN from the host or try clicking Rescan.
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3. Select the required WWPN and click Add Port to List. This adds the port to the Port

Definitions list, as shown in Figure 8-30. Repeat this step to add more ports to the host.

Add Fibre Channel Ports

-.;~_i__ Host Name: Windows_2012_FC

Fibre Channel Ports

[ | e

Port Definitions

¥ 21000024FF2D076C #
v 21000024FF2D0760 b4

Add Ports to Host m

Figure 8-30 Adding online host ports

4. To add an offline port, manually enter the WWPN of the port into the Fibre Channel Ports

field and click Add Port to List, as shown in Figure 8-31.

Add Fibre Channel Ports

-.:.._'i___ Host Name: Windows_2012_FC

Fibre Channel Ports
| |

Port Definitions

Cﬁ}, 21000024FF2DOTEF (unl.-\en'ﬁedD #

Add Ports to Host

Figure 8-31 Adding offline port

The port shows as unverified because it is not logged in to the SAN fabric or known to the

IBM Storwize V3700. The first time the port logs in, the state automatically changes to

online, and the mapping is applied to this port.

5. To remove one of the ports from the list, click the red X next to it. In Figure 8-31, we

manually added an FC port.
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Important: When removing online or offline ports, the IBM Storwize V3700 prompts
you to confirm the number of ports to be deleted, but does not warn about mappings.
Disk mapping is associated to the host object, and logical unit number (LUN) access is
lost if all ports are deleted.

6. Click Add Ports to Host to apply the changes.

8.2.3 Adding an SAS host port

To add an SAS host port, complete the following steps:

1. After clicking Add, as shown in Figure 8-29 on page 378, click SAS Port to open the Add
SAS Ports pane.

2. Click the SAS Ports menu to see a list of all available SAS ports. If the SAS WWPNs are
not available, try the Rescan option or check the physical connections.

Important: The IBM Storwize V3700 enables you to ad an offline SAS port. To do this,
enter the SAS WWPN in the SAS Port field, and then click Add Port to List.

3. Select the required SAS WWPN and click Add Port to List, as shown in Figure 8-32.
Repeat this step to add more ports to a host.

\ Host Name: VMWare_SAS

SAS Ports

Port Definitions

v S000628200556141 #

Add Ports to Host W

Figure 8-32 Adding an online SAS port

4. Click Add Ports to Host to apply the changes.
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8.2.4 Adding an iSCSI host port

To add an iSCSI port, complete the following steps:

1. After clicking Add, as shown in Figure 8-29 on page 378, select iSCSI Port to open the

Add iSCSI Ports pane shown in Figure 8-33.

Add iSCSI Ports

S Host Name: Windows_2012_iSCSI

iSCSl Ports

Port Definitions

iqn.1991-05.com. microsoft:win-d nSipprITD

Add Ports to Host

Figure 8-33 Adding iSCSI Host ports

2. Enter the initiator name of your host and click Add Port to List, as shown in Figure 8-33.
3. Click Add Ports to Host to apply the changes. The iSCSI port status remains unknown

until it is added to the host and a host rescan process is completed.

4. Click Close to return to the Ports by Host pane.

Important: An error message with code CMMVC6581E is shown if one of the following

conditions occurs:

» The IQNs exceed the maximum number that is allowed.

There is a duplicated IQN.

>
» The IQN contains a comma, or leading or trailing spaces.
>

The IQN is invalid in some other way.
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8.2.5 Deleting a host port

To delete host ports, complete the following steps:
1. Click Host — Ports by Host to open the Ports by Host pane.

2. Select the host in the left pane and select the host port to be deleted, then click Delete
Port, as shown in Figure 8-34.

Ports by Host

Host Filter L}
—
—~ Win2012_SAS 3
2 ports Win2012_FC
l‘_! ( " N 2 ports
‘@ ‘ H‘fﬁ ‘;'lr;l:iNZ_F{: K3 Host Type: Generic
< | ITSO_V5000 | M ada | X pelete Pory, . Filter | B
JJ[ & ports lame Tvpe —
i ’ 21000024FF2D0T6C l:::l FC vy Active
- 21000024FF 200760 q:;l FC v Active

Figure 8-34 Delete host port

Multiple ports can be selected by holding down the Ctrl or Shift keys while selecting the
host ports to delete.

3. Figure 8-35 shows the Delete Ports confirmation pane. Confirm the number of ports to be
deleted and click Delete to apply the changes.

Delete Port X

fou selected 1 port to delete. Verify the port to delete.

21000024FF2D0O76C

\erify the number of ports to delete:
1

Figure 8-35 Delete host port

4. A task pane opens that shows the results. Click Close to return to the Ports by Host pane.
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8.3 Host mappings overview

To access host mappings, complete the following steps:
1. Select Host — Host Mappings to open the Host Mappings pane, as shown in

Figure 8-36.
Host Mappings superuser (Security Administrator)
L! [ = Actions | o\ Filter | 5]
Win2012_FC 2 FlashCopy\Wol1 6005076000EB01F5B000000000000004 1]
i}j Win2012_FC 1] FlashCopy\Volé 5005076000EB01 F5B000000000000009 1]
15 Win2012_FC 3 FlashCopy\Vol2 6005076000EB01F5B000000000000005 1]
= Win2012_FC 1 FlashCopy\Vol0 6005076000EB01F5B000000000000003 1]
l ’ Win2012_SAS 1] SASVol 6005076000EB01F5B00000000000000B 1]
&
1

Figure 8-36 Host mappings

The Host Mapping pane shows a list of mapped hosts and volumes, along with their
respective SCSI ID and Volume Unique Identifier (UID). Figure 8-36 shows the host
Windows2012_FC has four mapped volumes (FlashCopyVol0, 1, 2 and 6), and the
associated SCSI ID (1, 2, 3 and 0), Volume Name, UID, and Caching I/0 Group ID.

2. As shown in Figure 8-37, select a mapping and open the Actions menu to open the
following options:

— Unmap Volumes
— Properties (Host)
— Properties (Volume)

Host Mappings

L! ("= Actiongm Filter L2l
e ok
.@ Unmap Volumes
Properties {(Host) 2 FlashCopyVol1 6005076000EB01 F5B000000000000004
iﬂ] Properties (Volume) 0 FlashCopyVol6 6005076000EB0 F5B000000000000009
Li | | & FlashCopy\Vol2 6005076000EB01F5B000000000000005
. ' Win2012_FC 1 FlashCopy\ol0 6005076000EB01 F5B000000000000003
l ’ Win2012_SAS a SASVol 6005076000EB01 F5B000000000000008

'S
Figure 8-37 Host mapping actions

If multiple mappings are selected (by holding the Ctrl or Shift keys), only the Unmap
Volumes option is available.
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8.3.1 Unmap Volumes

To unmap volumes, complete the following steps:

1. Select one or more mappings.

2. From the Actions menu, Select Unmap Volumes.

3. Enter the number of mappings to be removed (as shown in Figure 8-38), and click Unmap.
The mappings for all selected entries are removed.

Delete Mappings

ou selected to delete 4 mappings. Verify the mappings to delete.

Werify the number of mappings that this operation affects:
4

RPURIRTICINN [ BREER

Figure 8-38 Unmapping a volume from host

Warning: Ensure that the required procedures are run on the host OS before
unmapping volumes on the IBM Storwize V3700.

8.3.2 Properties (Host)

Selecting a mapping and clicking Properties (Host) from the Actions menu (as shown in
Figure 8-37 on page 383) opens the Host Properties pane. For more information, see 8.1.5,
“Host properties” on page 373.

8.3.3 Properties (Volume)

Selecting a mapping and clicking Properties (Volume) from the Actions menu (as shown in
Figure 8-37 on page 383) opens the Volume Properties pane. For more information about
volume properties, see 8.5, “Volume properties” on page 396.

8.4 Advanced volume administration

This section describes volume administration tasks, such as volume modification, volume
migration, and creation of volume copies. We assume that you have completed Chapter 5,
“Volume configuration” on page 199, and so are familiar with volume creation and generic,
thin-provisioned, mirrored, and thin-mirrored volumes.

Figure 8-39 on page 385 shows the following options that are available in the Volumes menu
for advanced features administration:

» Volumes
» Volumes by Pool
» Volumes by Host
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System superuser { urity Administrator)

Actions Overview

{ Volumes by Pool J
([ Volumes by Host );

231.00 GiB ~~—— = i
; Allocated e Rhysipal ___———“‘f

Figure 8-39 Volumes menu

8.4.1 Advanced volume functions

To perform advanced volume functions, complete the following steps:

1. Click Volumes (as shown in Figure 8-39) and the Volumes pane opens, as shown in

Figure 8-40.
Volumes superuser
|. 4 Create Volumes | i= Actions | . Filter -
\ame late apaci Poo Host Mappings UlD L]
A_N3700_Vol_04 v Online (@ 10.00 GIB V3700_RSPool_01 No 6005076000EBO1FSBI “
l_! FlashCopyVold v Online 50.00 GIB W3700_R5Pool_01 Yes GO00507G000EBO1F5BL
= FlashCopyVol1 v Online 50.00 GiB V3700_R5Pool_01 Yes 6005076000EBO1F5B(
W FlashCopyVol2 v' Online 50.00 GiB \V3700_R5Pool_04 Yes 6005076000EBO1F5B(0
i{g FlashCopyVol6 v' Online 5.00 GiB V3700_R5Pool_01 Yes 6005076000EBO1F5B(
FlashCopyWVol7 v Online 5.00 GIB  V3700_R5Pool_01 Ho G00507T6000EBO1FSBC =
i LeeTestl v Online [G_] 25.00 GIB W3700_R5Pool_01 No 6005076000EBO1F5BL
' ’ LeeTestl v Online @ 25.00GiB V3700_R5Pool_04 Ho 6005076000EBO1F5BC
+ RBVolume_0 v Online 2.00 GiB EasyTier_Pool No GOO50T7T6000EBDTF5BL
i‘" RBVolume_1 v Online 2.00 GIB EasyTier_Pool No  6005076000EBO1F5BC
o Copy 0® v Online 2.00 GIB EasyTier_Pool No G005076000EBO1F5SBI—
‘@ Copy 1 v Online 2.00 GIB  V3700_R5Pool_01 No G005076000EBD1F5BC
RBVolume_2 v Online 2.00 GiB EasyTier_Pool No G005076000EBD1F5BL
RedbookVolume v Online 1.00 GiB EasyTier_Pool No GOOS0TE0MOEBIMFSBL —
4 1 | 3

Figure 8-40 Volume pane
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This pane lists all configured volumes on the system and provides the following

information:

Name Shows the name of the volume. If there is a plus sign (+) next to the
name, this sign means that there are two copies of this volume.
Click the plus sign (+) to expand the view and list the copies, as
shown in Figure 8-40 on page 385.

Status Provides the status information about the volume, which can be
online, offline, or degraded.

Capacity The disk capacity that is presented to the host. If a blue volume is
listed next to the capacity, this means that this volume is a
thin-provisioned volume. Therefore, the listed capacity is the
virtual capacity, which might be more than the real capacity on
the system.

Pool Shows in which Storage Pool the volume is stored. The primary
copy is shown unless you expand the volume copies.

uUID The volume unique identifier (UID).

Host Mappings Shows if a volume has host mapping. The value is Yes when host

mapping exists, and No when there are no hosting mappings.

Tip: Right-clicking anywhere in the blue title bar enables you to customize the volume
attributes that are displayed. You might want to add some useful information, such as
Caching I/0 Group and Real Capacity.

2. To create a volume, click Create Volumes and complete the steps as described in 5.1,
“Creating volumes in IBM Storwize V3700” on page 200.

3. Right-click a volume, or select a volume and open the Actions menu, to display the
available actions for a volume, as shown in Figure 8-41.

Volumes superuse
Create \iolumes
A_V3700_Vol {|  Map to Host (3 10.00GiB V3700_R5Pool_01 No 6005076000EBO1FSBI ~
l_! FlashCopyVoll|  \jy o0 Al Hosts 50.00 GiB V3700_R5Pool_0M Yes G005076000EB01FSBI
_— FlashCopyVold i 50.00 GiB V3700_R5Pool_0M Yes G005076000EB0MFSBI
W View Mapped Hosts
FlashCopyVolZ ) 50.00 GiB V3700_R5Pool_04 Yes G005076000EB01FSBL
= Duplicate Volume _
:H-l FlashCopyVol 5.00 GiB V3700_R5Pool_01 Yes 6005076000EBOMFSBI
FlashCopyVori| ~Rename 5.00 GIB V3700_R5Pool_01 No 6005076000EBO1FSBI|=
J’_[ LeeTest Shrink (E 25.00GiB W3700_R5Pool_01 No  6005076000EBO1F5B(
‘ , LeeTest1 Expand (@ 25.00GiB V3700_R5Paol = Mo G005076000EBOAFSBI
REVolume_0 Migrate to Another Pool 2.00 GiB EasyTier_Po. Shrink Mo G005076000EBOMFSEI
g REVolume_1 - Mo G005076000EBOFSBI
Delete Expand
Copy 0 1 creato vor No G005076000EBO1FSBI—
' Volume Copy Actions ;J reate Volumes ) =
@’ Copy 1 Py 4| Edit Properties No 6005076000EBO1FSBI
REVolume_2 Properties G e ERE No G005076000EBO1FSEL
RedbookVolun: 4 Thin-Provisioned » No G00S07G000EBO1FSBL —
4 Al b | 3
% @ iy ka2 . Heslthstaws

Figure 8-41 Action menu for a volume
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Depending on the volume selected, the following Volume options are available:

— Create Volumes

— Map to Host

— Unmap All Hosts

— View Mapped Host
— Duplicate Volume

— Rename

— Shrink

— Expand

— Migrate to Another Pool
— Delete

— Volume Copy Actions:

¢ Create Volumes
¢ Add Mirrored Copy

— Properties
For thin-provisioned volumes, the following Volume Copy Actions are available:

— Create Volumes
— Add Mirror Copy
— Thin Provisioned:

e Shrink
e Expand
e Edit Properties

These options are described in the next sections.

8.4.2 Mapping a volume to a host

To map a volume to a host, complete the following steps:
1. Select Map to Host from the Action menu.

2. Select the Host to which you want to map the volume. Figure 8-42 shows the Modify Host

Mappings pane.

Modify Host Mappings 4

Host: | _ Choose a host — {b
Windows_2008_FC
Windows_2012_FC
e
Windows_2012_iSC5I

Figure 8-42 Modify Host Mappings pane
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3. After a host is selected, the Modify Host Mappings pane opens. In the upper left, the
selected host is displayed. The volume that is to be mapped is highlighted in yellow, as
shown in Figure 8-43. Click Map Volumes to apply the changes to the system.

Modify Host Mappings

ot [vmaows_ 1125 |

Unmapped Volumes Volumes Mapped to the Host
| > o Fitter | B [ £ oL Filter | [5]

Name apa UID Name UID

mastervoll 5.00 GiB  6005076300B80004B4300000000000014 = o Win2012_Vol_01  6005076300B0004B4500000000000010
mastervoll 5.00 GIB  60050T6300580004B4500000000000015 1 Win2012_Vol_02  6005076300800048450000000000001F
mastervol2 5.00 GiB  600507630080004B4500000000000016 L E 2 Win2012_Vol_03  6005076300B0004B84200000000000025
mastervol 5.00 GIB  6005076300B80004B4500000000000017 1

mastervold 5.00 GIB  600507630080004 B4500000000000018 A E

mer-host-35_1 5.00 GiB  60050763008000454500000000000001

mer-host-35_10 5.00 GiB  600507630080004B-4500000000000004

mer-host-35_11 5.00 GIB  600507630080004B4500000000000008

mer-host-35_12 5.00 GIB  6005076300580004B450000000000000C

mer-host-35_13 5.00 GIB  G0050T630050004E4500000000000000

mer-host-35_14 5.00 GiB  600507630080004B450000000000000E

mer-host-35_15 5.00 GIB  600507630080004B430000000000000F

mer-host-35_16 5.00 GiB  6005076300B80004B4300000000000010 _

4 n | r
Showing 33 volumes | Selecting 0 volumes Showing 3 mappings | Selecting 0 mappings

Figure 8-43 Modify Host Mappings

4. After the changes are made, click Close to return to the Volumes pane.

Modify Host Mappings pane: For more information about the Modify Host Mappings
pane, see 8.1.1, “Modifying Mappings menu” on page 362.
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8.4.3 Unmapping volumes from all hosts

To remove all host mappings from a volume, complete the following steps:

1. Select Unmap All Hosts from the actions menu. This action removes all host mappings,
which means that no hosts can access this volume.

2. Confirm the number of mappings that are to be removed and click Unmap, as shown in
Figure 8-44.

Unmap from Hosts x

Do you want to unmap the following mapping?

SC5I ID, Volume, Host
0, WinZ012 Wol 01, Windows_201Z_ FC

Verify the number of mappings that this operation affects:
1

Figure 8-44 Unmapping from host (or hosts)

3. After the task completes, click Close to return to the Volumes pane.

Important: Ensure that the required procedures are run on the host OS before the
unmapping procedure is performed.
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8.4.4 Viewing which host is mapped to a volume

To determine which host mappings are configured, complete the following steps:

1. Highlight a volume and select View Mapped Host from the Actions menu. The Host Maps
tab of the Volume Details pane opens, as shown in Figure 8-45. In this example, host
Windows_2012_FC is mapped to the Win2012_Vol_01 volume.

Volume Details: Win2012_Vol_01

Overview

Member MDisks
[*@ @ Refresh | o Filter | [F

0 2 Windows_2012_FC o

Close

Figure 8-45 Volume to host mapping

2. To remove a mapping, highlight the host and click Unmap from Host. If several hosts are
mapped to this volume (for example, in a cluster), only the selected host is removed.

8.4.5 Duplicating a volume

To duplicate a volume, complete the following steps:

1. After selecting a volume, click Duplicate Volume from the Actions menu to make an exact
copy of an existing volume.

2. Enter a name for the duplicate volume and click Duplicate to apply the change, as shown
in Figure 8-46.

Duplicate Volume x

Enter the new name:
| Win2012_Vol_05|

Figure 8-46 Create a duplicate volume
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8.4.6 Renaming a volume

To rename a volume, complete the following steps:

1. Select Rename from the Action menu. The Rename Volume window opens.
2. Enter the new name, as shown in Figure 8-47.

Rename Volume

New Name

Win2012_Vol_01 | Win2012_Vol_01_Renamed| |

Figure 8-47 Renaming a volume

3. Click Reset to reset the name field to the original name of the volume.
4. Click Rename to apply the changes.
5. Click Close after the task pane completes.
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8.4.7 Shrinking a volume

The IBM Storwize V3700 can shrink volumes. This feature should be used only if the host OS
supports it. This capability reduces the capacity that is allocated to the particular volume by
the amount specified. To shrink a volume, complete the following steps:

1. Select Shrink from the Actions menu.

2. Enter the new volume size or by how much the volume should shrink, as shown in
Figure 8-48.

Attention: Before you shrink a volume, ensure that the host OS supports this. If the OS
does not support shrinking a volume, it is likely that the OS will log disk errors, and data
corruption will occur.

Shrink Volume - Win2012_Vol_01 x

You selected to shrink the capacity of volume Win2012_Vol_01. This
action decreases the available capacity in the volume. If the volume
contains data that is being used, do not attempt under any
circumstances to shrink a volume without first backing up your data.

Current size: 10 GiB
Shrink by: 5 GiB
Final size: 5 GiB

B,

Figure 8-48 Shrink Volume pane

3. Click Shrink to start the process.
4. Click Close when the task pane completes to return to the Volumes pane.
5. Run the required procedures on the host OS after the shrinking process.

Important: For volumes that contain more than one copy, you might receive a
CMMVC6354E error. In this case, complete the following steps:

1. Run the 1svdisksyncprogress command from the IBM Storwize V3700
command-line interface (CLI) to view the synchronization status.

2. Wait for the copy to synchronize.

3. If you want the synchronization process to complete more quickly, increase the rate
by running the chvdisk command.

4. When the copy is synchronized, resubmit the shrink process.
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8.4.8 Expanding a volume

The IBM Storwize V3700 can expand volumes. This feature should be used only if the host
OS supports it. This capability increases the capacity that is allocated to the particular volume
by the amount specified. To expand a volume, complete the following steps:

1. Select Expand from the Actions menu.

2. Enter the new volume size, or by how much the volume should expand, and click Expand,
as shown in Figure 8-49.

Expand Volume - Win2012_Vol_01 X

You selected to expand the capacity of volume Win2012_Vol_01. This
action increases the available capacity in the volume.

Current size: 10 GiB
Expand by: 5 GiB
Final size: 15| GiB

Maximum final size:  262,144.00 GiB

Figure 8-49 Expand Volume pane

3. After the task completes, click Close to return to the Volumes pane.
4. Run the required procedures on host OS to use the available space.

8.4.9 Migrating a volume to another Storage Pool

The IBM Storwize V3700 supports online volume migration while applications are running.
Using volume migration, volumes can be moved between Storage Pools. The migration
process is a low-priority task. One extent is moved at a time, and the migration has a slight
effect on performance.

Important: To migrate a volume, the source and target Storage Pool must have the same
extent size. For more information about extent size, see Chapter 1, “Overview of the IBM
Storwize V3700 system” on page 1.
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To migrate a volume to another Storage Pool, complete the following steps:

1. Select Migrate to Another Pool from the Actions menu. The Migrate Volume Copy
pane opens.

2. If the volume consists of more than one copy, you are asked which copy you want to
migrate to another Storage Pool, as shown in Figure 8-50. If the selected volume consists
of only one copy, this option does not display.

Notice that the Win2012_Vol1_01 volume has two copies stored in two different Storage
Pools. The Storage Pools to which they belong are shown in parentheses.

Migrate Volume Copy X

You selected to migrate the volume Win2012_Vol_01. This volume has more than one copy. Select
which copy to migrate and the pool to migrate to.

Select the Volume Copy

| make a selection... |
Make a selection...

Copy 0 (EasyTier_Pool) {b
" _Copy1 {EasyTier_Pool2)

EasyTier_Pool2 v Online 226 TiB 227 TiB

Nearline_Pool v Online 1.80 TiB 1.81 TiB

SingleTier_Pool v' Online 587.00 GiB 588.00 GiB
Corce |

Figure 8-50 Migrate Volume Copy

Select the new target Storage Pool and click Migrate.

The volume migration starts, as shown in Figure 8-51. Click Close to return to the
Volumes pane.

Migrate Volume Copy

v’ Task completed. 100%

v View more details

Task started.

W

Submitting regquest to migrate wvolume Win20lZ Vol 01 {copy 0}
to pool Hearline Pool

Punning command:

W

svctask migratevdisk —copy 0 -mdiskgrp Hearline Pool —wdisk
WinZ01Z Vol 01
Synchronizing memory cache.

The task is 100% complete.

W W
[

Task completed.

Figure 8-51 Migrate Volume Copy task progress
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Depending on the size of the volume, the migration process can take some time. The
status of the migration can be monitored in the Running Tasks bar at the bottom of the
graphical user interface (GUI) pane. Volume migration tasks cannot be interrupted.

5. After the migration completes, the Copy 0* from the Win2012_Vol 01 volume is shown in
the new Storage Pool, as shown in Figure 8-52.

umes = Volumes
|- + Create Volumes | i= Actions | O. Filter |
| Name r State Capacity Foo
controllerd_000000000000... " Online 1.00 GiB MigrationPool_1024
[_! Win2042_Vol_01 v Online (@ 5.00GiB Hearline_Pool
— Copy 0~ v Online 5.00 G
353:’ Copy 1 v Online [G_] 5.00 GiB EasyTier_Pool2
\1:] Volume001 v Online 5.00 GiB EasyTier_Pool
- SASVol v Online 1.00 GiB  V3700_R5Pool_01

Figure 8-52 Volume showing in new Storage Pool

The volume copy migrates to the new Storage Pool without any downtime. It is also
possible to migrate both volume copies to other Storage Pools.

The volume copy feature can also be used to migrate volumes to a different pool with a
different extent size, as described in 8.6.6, “Migrating volumes by using the volume copy
features” on page 413.

8.4.10 Deleting a volume

To delete a volume, complete the following steps:
1. Select Delete from the Action menu.

2. Confirm the number of volumes to be deleted. if you want to force the deletion, select the
Delete the volume even if it has host mappings option, as shown in Figure 8-53.

Delete Volume X
I You selected 1 volume to delete. Verify the volume to delete:
. Win2012_Wol_01_01

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.

Figure 8-53 Delete Volume pane
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3. Click Delete and the volumes are removed from the system.

4. After the task completes, click Close to return to the Volumes pane

Important: You must force the deletion if the volume has host mappings or is used in
FlashCopy mappings. To be cautious, always ensure that the volume has no
association before you delete it.

8.5 Volume properties

This section provides an overview of all available information that is related to IBM Storwize
V3700 volumes.
To open the advanced view of a volume, complete the following steps:

1. Select Properties from the Action menu, and the Volume Details pane opens, as shown in
Figure 8-54 on page 397.

2. The following tabs are available, and are described in the following sections:

— Overview
— Host Maps
— Member MDisk
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8.5.1 Overview tab

The Overview tab gives you a complete overview of the volume properties. The left part of the
pane displays common volume properties, and the right part of the pane displays information
about the volume copies, as shown in Figure 8-54.

Volume Details: Win2012_Vol_01

Volume Name
Volume 1D
Status

Capacity

Host Maps

Win2012_Vol_01

21
v Online

5.00 GiB

# of FlashCopy Mappings o

Volume UID
Preferred Node
110 Throttling
Mirror Sync Rate
Cache Mode
Cache State
UDID (OpenVMS)

Edit

6005076000EB01FSBO00000000000025

node1
Disabled
50
Enabled

Empty

Member MDisks

v Copy 0

Pool: Nearline_Pool
Striped

Copy Status: Online

Easy Tier Status: Measured

Capacity:
Enterprize Tier: 5.00 GiB
Total: 5.00 GiB

v Copy 1
|_
Pool: EasyTier_Pool2

Thin-Frovisioned, Striped
Copy Status: Online
Easy Tier Status: Active

Capacity:
Used: 763.00 KiB
Real: 118.40 MiB

Enterprize Tier: 118.40 MiB
(Automatically Expand}
Total: 5.00 GiB

Warning Threshold: 80 %
Thin-Provisioned Grain Size: 256 KiB

[

Figure 8-54 Volume

Details: Overview

The following details are available:

» Volume Properties:

Volume Name
Volume ID
Status

Capacity

# of FlashCopy Mappings

Volume UID
Preferred Node

Shows the name of the volume.
Shows the ID of the volume.

Gives status information about the volume, which can be
online, offline, or degraded.

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.

The number of existing FlashCopy relationships. For more
information, see Chapter 10, “Copy services” on page 455.

The volume unique identifier.
Specifies the ID of the preferred node for the volume.
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I/0 Throttling

Mirror Sync Rate

Cache Mode
Cache State

UDID (OpenVMS)

» Copy Properties:
Storage Pool

Capacity
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It is possible to set a maximum rate at which the volume
processes I/O requests. The limit can be set in 1/Os to
megabytes per second (MBps). This feature is an advanced
feature, and it is possible to enable it only through the CLI, as
described in Appendix A, “Command-line interface setup and
SAN Boot” on page 649.

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.

Shows if the cache is enabled or disabled for this volume.

Provides feedback if open I/O requests are inside the cache
that are not destaged to the disks.

The unit device identifiers (UDIDs) are used by OpenVMS
hosts to access the volume.

Provides information about which pool the copy is in, what
type of copy it is (generic or thin-provisioned), the status of
the copy, and IBM Easy Tier status.

Shows the allocated (used) and the virtual (real) capacity
from both (each storage tier and the warning threshold), and
the grain size for Thin-Provisioned volumes.



3. ltis possible to modify some of these settings. Click Edit to change the available settings,

as shown in Figure 8-55.

Violume Details: Win2012_Vol_01 x
Overview || Host Maps | Member MDisks
o~ = v Copy 0
Volume Name: mezm 2 Vol_01 D |
Pool: Nearline_Pool
Volume 1D 21
Striped
Status v~ Online Copy Status: Online
. § Easy Tier Status: Measured
Capacity 5.00 GiB
Capacity:
# of FlashCopy Mappings 0 Enterprise Tier: 5.00 GiB
Total: 5.00 GiB
Volume UID G005078000EB01FSBO00000000000025
Preferred Node node1
v Copy 1
IO Throttling Dizabled l_
Mirror Sync Rate Pool: EasyTier_Pool2
Thin-Provisioned, Striped
Moo | Copy Status: Online
Cache Mode Enabled Easy Tier Status: Active
Capacity:
Cache State Empty Used: 768.00 KiB
Ty Real: 118.40 MiB
UMD (OpenVMS5) Q ) Enterprise Tier: 118.40 MiB
(Autematically Expand)
Total: 5.00 GiB
Warning Threshold: 80 %
Thin-Provisioned Grain Size: 256 KiB
Figure 8-55 Modify Volume Details pane
In the Modify Volume Details window, the following properties can be changed:
— Volume Name
— Mirror Sync Rate
— Cache Mode
— UDID
4. Make any required changes and click Save.
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8.5.2 Host Maps tab

400

The second tab of the Volume Details pane is Host Maps, as shown in Figure 8-56. All hosts
that are mapped to the selected volume are listed in this view.

Volume Details: Win2012_Vol_01

Overview | Host Maps | Member MDisks
|. *& unmap from Host e Refresh | O\ Filter | (5]
) Host 1D Host N =

0 2 Windows_2012_FC 0

Figure 8-56 Volume Details: Host Maps

To unmap a host from the volume, complete the following steps:
1. Highlight the volume and click Unmap from Host.

2. Confirm the number of mappings to remove and click Unmap. Figure 8-57 shows the
Unmap Host pane.

Unmap Host x
| You selected to unmap 1 volume from 1 host. Verify the following
H information and click Unmap.

The following volumes will be unmapped:
Win2012_Vol 01

The following hosts will be removed from the volume mapping:

Windows_ 2012 FC

Vlerify the number of hosts that this action affects:

(1] |

L,

Figure 8-57 Unmap Host pane

3. When the changes are applied to the system, the selected host no longer has access to
this volume. Click Close to return to the Host Maps window. For more information about
host mappings, see 8.3, “Host mappings overview” on page 383.
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8.5.3 Member MDisks tab

The third tab is the Member MDisks tab, which lists all MDisks on which the volume is located:

1. If there are multiple copies of the volume, it is possible to select an individual copy, or
choose to display Both Copies, as shown in Figure 8-58. The associated MDisks
are displayed.

Volume Details: Win2012_Vol_01 X

Overview | HostMaps | Member MDisks

[ Both Copies 7|
—~ Both Copies —
efresh | . Filter | [B] ™

Copy 0
Copy1
v Online 163 TiB 5 MNearline_Pool
mdiskb v Online 557.79 GiB 1 EasyTier_Pool2
Close

Figure 8-58 Member MDisk tab

2. Select an MDisk and click Actions to see the available tasks, as shown in Figure 8-59.

For more information about the available tasks, see Chapter 7, “Storage Pools” on
page 307.

Volume Details: Win2012_Vol_01 x

Overview | Host Maps | Member MDisks

| Both Copies ~ |

= Action O Filter.| 5
Detect isks

ine 1.63 TiB 5 MNearline_Pool

line 557.79 GiB 1 EasyTier_Pool2

RAID Actions 3
Rename

Show Dependent Volumes
Properties

Close

Figure 8-59 MDisk Actions menu

3. Click Close to return to the Volumes pane.
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8.5.4 Adding a mirrored volume copy

If a volume consists of only one copy, it is possible to add a second mirrored copy of the
volume. This second copy can be either generic or thin-provisioned.

You can also use this method to migrate data across Storage Pools with different extent sizes.

To add a second copy, complete the following steps:

Select the volume and click Actions — Volume Copy Actions — Add Mirrored Copy, as
shown in Figure 8-60.

Volumes superuse

|+ Create Volumes || = Ac‘tions]

Create Volumes acity Fool Host Mappings | UID L3

controllerd_f Map to Host 1.00 GiB MigrationPool_1024 No 6005076000EBO1FSBL ~

@ | _ _ _ T
> : Win2012_Vol_{ Unmap Al Hosts 5.00 GiB EasyTier_Pool Ho  G00507TE000EBO1FSBL
Win2012_Vol 5.00 GiB  Mearline_Pool Mo  GO0S0TEO00EBO1FSB(

@ - View Mapped Hosts @ = =
Volume0o1 5.00 GiB EasyTier_Pool Mo  GO0S0TEO00EBO1FSB(

L Duplicate Volume ) )

Testvol-5 200,00 GiB MNearline_Pool Yes 6005076000EBO1F5BL

,4[: Testvol4 Rename 200.00 GiB  Nearline_Pool Yes GO005076000EBOFSBL
Testvol-3 Shrink 200.00 GiB  Nearline_Pool Yes 6005076000EBO1F5BL
l’ Testvol-2 Expand 200.00 GiB  Nearline_Pool Yes GO0S0TG000EBO1FEB(
Testval-1 Migrate to Another Pool 200.00 GiB  Nearline_Pool Yes 6005076000EB01F5BI

Testvol-0 Yes G005076000EB01F5B(

&,
- Delete l
\& SASVol Yes GO0507G000EBO1FSBC
- Violume Copy Actions Create Volumes
Redbook\Volun Ho G00507G000EBO1FSB(

Redbook\Vol-5|  Properties eI Yes GO005076000EBOFEBL ~

[ £ | 2

Figure 8-60 Add Mirrored Copy

2. Select if the volume should be Generic or Thin-Provisioned, select the Storage Pool in
which the new copy should be created, and click Add Copy, as shown in Figure 8-61.

Add Volume Copy - Win2012_Vol_02 (EasyTier_Pool) X

Mirroring creates two identical copies of the volume and, if each copy belongs to a different pool,
still allows data access even if the physical storage in one pool goes offline.

Volume Type

Generic ©) Thin-Provisioned

Select a Pool =
[ Fitter | &

Name - tatus ree Capa... apacity k4

EasyTier_Pool v Online 400.00 GIB  1,017.00 GiB

EasyTier_Pool2 v Online (3 1.88 TIB 1.88 TiB

Hearline_Pool v Online 462.00 GiB 1.63 TiB

V3700_R5Pool_01 v Online (@ 3.51 TiB 3.54 TiB

Figure 8-61 Select Storage Pool
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The copy is created after clicking Add Copy, and data starts to synchronize as a
background task. Figure 8-62 shows that the volume named Win2012_Vo1_02 now has two
volume copies that are stored in two different Storage Pools, and that the new copy is
thin-provisioned.

Volumes
|' + Create Volumes | i= Actions | S Filter
St3 _apacr Poo

: cont_rollerﬂ 000000000000... " Online 1.00 GiB  MigrationPool_1024
L’! = Win2012_Vol_02 v Online |3 5.00GiB EasyTier_Pool
'ii;ﬁ Copy O# v Online 5.00 GiB EasyTier_Pool

-~ Copy 1 v Online |3 5.00GiB Nearline_Pool
J.H = Win2012_Vol_04 v Online @ 500 GiB Nearline_Pool
;_l:[ Volume001 v Online 5.00 GiB EasyTier_Pool
s . Testvol-5 v Online 200.00 GiB  Nearline_Pool
' ’ Testvol-4 v Online 200.00 GiB  Nearline_Pool

2% Testvol-3 v Online 200.00 GiB  Nearline_Pool
if Testunl-2 Online 200L00 GiB Nearline Paol

Figure 8-62 Volume copies

8.5.5 Editing thin-provisioned volume properties

The processes that are used to modify the volume size that is presented to a host are
described in 8.4.7, “Shrinking a volume” on page 392 and 8.4.8, “Expanding a volume” on
page 393. However, with a thin-provisioned volume, it is also possible to edit the allocated
size and the warning thresholds.

To edit these settings, complete the following steps:

1. Select the volume then select Actions — Volume Copy Actions — Thin-Provisioned,
as shown in Figure 8-63 on page 404.
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The following options are available, as shown in Figure 8-63:

Shrink
Expand
Edit Properties

Volumes

[ % Create Volumes

’m

Create Volumes lacity Pool Host Mappings | UID v
. controller(_| Map to Host 1.00 GiB MigrationPool_1024 Ho 6005076000EBO1FSBL *
L‘! Win2042_Vol_( Unmap All Hosts (5] 5.00GiB EasyTier Pool No 6005076000EBO1FSB(
"{i}} Win2012_Vol_| ) (@ 5.00GiB EasyTier_Pool No 6005076000EBO1FSB
View Mapped Hosts = E
Win2012_Vol_ (@ 5.00GiB Nearline_Pool No 6005076000EBO1FSBL
iﬂ Duplicate Volume i i
Volume001 5,00 GiB EasyTier_Pool No G0050T7T60M0EBO1FSBL
'!1[ Testvol-5 Rename 200.00 GiB  Nearline_Pool Yes 6005076000EBO1FSBI
== Testvol-4 Shrink 200.00 GiB  Nearline_Pool Yes 6005076000EBO1FEBC
l ’ Testvol-3 Expand 200.00 GiB Nearline_Poan| Yes G6005076000EBO1FSB(
& Testvol-2 Migrate to Another Pool 200,00 GiB  Nearline_Pool e Yes 6005076000EBO1FSBL
g rin
Testvol-1 - {b Yes G005076000EBO1F5BL
s Delete Expand
W Testvol-0 Create Vol Yes 6005076000EBO1F5B(
Volume Copy Actions » reate Volumes ] )
SASVal H Edit Properties Yes 6005076000EBO1F5B0
RedbookVolun|  PToperties G S el BT No 6005076000EBOMFSBL ~
4 | Thin-Provisioned » | 3

Figure 8-63 Working with thin-provisioned volumes

Shrinking thin-provisioned space
To shrink thin-provisioned space, complete the following steps:

1.

404

Select Shrink, as shown in Figure 8-63, to reduce the allocated space of a

thin-provisioned volume.

Enter the amount by which the volume should shrink, or enter the new final size, and then

click Shrink.

Deallocating extents: Only extents that do not include stored data can be deallocated.
If the space is allocated because there is data on the extent, the allocated space cannot
be shrunk and an out-of-range warning message displays.
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Figure 8-64 shows the Shrink Volume window.

Win2012_Veol_03.

Shrink Volume - Win2012_Vol_03 (Copy 0)

You selected to shrink the capacity of a copy in volume

Current real capacity: 215.3 MiB
Shrink by: 15 MiB
Final real capacity: [ 200.3 | MiB

Figure 8-64 Shrink Volume pane

3. After the task completes, click Close. The allocated space of the thin-provisioned volume

is reduced.

Expanding thin-provisioned space
To expand the allocated space of a thin-provisioned volume, complete the following steps:
1. Select Expand, as shown in Figure 8-63 on page 404.

2. Enter the amount by which space should be allocated or the new final size and click

Expand. In this example, shown in Figure 8-65, we are expanding the thin-provisioned

space by 15 mebibytes (MiB).

Expand Volume - Win2012_Vol_03 (Copy 0)

a mirrored copy of a volume.

You selected to expand the capacity of a copy in volume
Win2012_Vol_03. This action increases the available real capacity of

Current real capacity: 215.3 MiB
Expand by: 15 MiB
Final real capacity: | 230.3 | miB

Maximum final size:

268,435,456.00 MiB

Figure 8-65 Expand Thin-Provisioned Volume pane

3. The new space is now allocated. Click Close after the task is complete.
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Editing thin-provisioned properties

To edit thin-provisioned properties, complete the following steps:

1. Select Edit Properties, as shown in Figure 8-63 on page 404.

2. Edit the settings (if required) and click OK to apply the changes.
Figure 8-66 shows the Edit Properties window.

Edit Properties - Win2012_Vol_03 (Copy 0) X

Warning Threshold: | 80 %

v| Enable Autoexpand

(SRRSER gy WCHTCER

Figure 8-66 Edit Properties pane

3. After the task completes, click Close to return to the Volumes pane.

8.6 Advanced volume copy functions

406

In 8.4.1, “Advanced volume functions” on page 385, we described all of the available actions
at a volume level, and how to create a second volume copy. In this section, we focus on
volumes that consist of two volume copies, and how to apply the concept of two copies for
business continuity and data migration.

Expanding a volume, selecting a copy, and opening the Action menu displays the following
volume copy actions, as shown in Figure 8-67 on page 407:

Thin-Provisioned (for thin volumes)
Make Primary (for non-primary copy)
Split into New Volume

Validate Volume Copies

Duplicate Volume

Delete this Copy

vVvyvyvyYYyvyy
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Volumes

[+ Create Volumes |[ = Actions 1[ O Filter.
)
Name Create Violumes

_ controllerd_00|  Thin-Provisioned ¥ Shrink @ ol_1024
L‘! Win2012_Vol 0| .- T Expand ol
- Win2012 Yol 4| spiitinto New Volume Edit Properties -

- Copy O* ol
iﬁj Copy 1 Validate Volume Copies Vool
;lj: Win2012_Vol_g|  Duplicate Volume (G 5.00GiB Nearline_Pool
g Volume0o1 Delete this Copy 5.00 GiB EasyTier_Pool
' , Testvol-5 | ) 200.00 GiB Hearline_Pool

""_ Testvol-4 v Online 200.00 GiB Hearline_Pool

Figure 8-67 Volume copy actions

Looking at the volume copies that are shown in Figure 8-67, it is possible to see that one of
the copies has an asterisk (*) displayed next to its name, as also shown in Figure 8-68.

Win2012_WVol_02 v Online (@ 10.00GiB EasyTier_Pool
v Online 10.00 GiB EasyTier_Pool
Copy 1 v Online [F 10.00 GiB Mearline_Pool

Figure 8-68 Volume copy names

Each volume has a primary and a secondary copy, and the asterisk 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. Two copies per volume is
the maximum number configurable, and the roles of the copies can be changed.

To accomplish this task, complete the following steps:

1. Select the secondary copy and then click Actions — Make Primary. Usually, itis a
leading 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.

Figure 8-69 shows the secondary copy Actions menu.

Volumes
[+ Create Volumes |[ &= Achions |LSuEiller— x
E Create Volumes acity Hoo
controller)_0Q Thin-Provisioned » 1.00 GiE MigrationPool_1024

L';!_ Win2012_Vol_d Make Primary [G_] 5.00 GiB EasyTier_Pool
‘Q Win2012_Vol_d Spiit into New \lume (3@ 5.00GB EasyTier_Pool
- Copy 0* 500 GiB EasyTier_Pool
i}_u Copy 1 Validate Volume Copies ) 500G Nearline_Pool
;l,[ win2012 voi_g|  Duplicate Volume (@ 500GIB HNearline_Pool
2 Volumedod Delete this Copy 5.00 GiB FEasyTier_Pool
l ’ Testvol-5 200.00 GiB  Mearline_Pool
b Testvol-4 v~ Online 200.00 GiB _ Mearline_Pool

Figuré 8-69 Make primary
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If high read performance is demanded, another possibility is to place the primary copy in

an solid-state drive (SSD) pool and the secondary copy in an hard disk drive (HDD) 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 possible to migrate online copies between Storage Pools. For more information about
how to select which copy you want to migrate, see 8.4.9, “Migrating a volume to another
Storage Pool” on page 393.

2. Click Make Primary and the role of the copy is changed to primary.
3. Click Close when the task completes.

The volume copy feature is also a powerful option for migrating volumes, as described in
8.6.6, “Migrating volumes by using the volume copy features” on page 413.

8.6.1 Thin-provisioned menu

The Thin-Provisioned menu includes the same functions that are described in “Shrinking
thin-provisioned space” on page 404, “Expanding thin-provisioned space” on page 405, and
“Editing thin-provisioned properties” on page 406.

Figure 8-70 shows the Thin-Provisioned menu items.

0 = Volumes = Volumes
& Create Volumes |[ = Actions |LCuFilter .
Create Volumes
controller0_00|  Thin-Provisioned b ! Shrink :{b:'c"-w“
L! Win2012_Vol_d Make Primary Expand ool
= Win2012 Vol 8 Split into New Volume Edit Properties pe!
- Copy 0* ool
L:_u Copy 1 Validate Volume Copies . |
LlL Win2012_Vol_g| Duplicate Volume & 5.00GB Nearline_Pool
: Volume001 Delete this Copy 5.00 GiB EasyTier_Pool
l , Testvol-5 200.00 GiB Nearline_Pool
."‘_ Testvol-4 v Online 200.00 GiB  Nearline_Pool

Figure 8-70 Thin-Provisioned menu items

8.6.2 Splitting into a new volume

408

If the two-volume copies are synchronized, it is possible to split one of the copies to a new
volume, and map this volume to another host. From a storage point of view, this procedure
can be performed online, which means that you can split one copy from the volume and
create a copy from the remaining volume without any host effect.

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, the data must be flushed to storage
to make the copies consistent.

For more information about flushing the data, see your operating system documentation. The
easiest way to flush the data is to shut down the hosts or application before a copy is split.
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In this example, volume Win2012_Vol_01 has two copies: Copy 0 as primary and Copy 1 as
secondary. To split a copy, complete the following steps:

1. Click Split into New Volume (as shown in Figure 8-67 on page 407) on any copy, and the
remaining secondary copy automatically becomes the primary for the source volume.
Optionally, a name for the new volume can be specified.

Figure 8-71 shows the Split Volume Copy pane.

Split Volume Copy X

Ensure that both copies have been fully synchronized before the
volume copies are split. A new volume is created from the selected
volume copy.

Violume Name (optional): || |

Spiit Volume Copy

Figure 8-71 Split Volume Copy pane

2. After the task completes, click Close to return to the Volumes pane, where the copy
displays as a new volume named vdisk0 (unless a name was specified) that can be
mapped to a host, as shown in Figure 8-72.

Volumes superuse urity Administrator)
|. + Create Volumes | i= Actions | O« Filter

: vdisk( v Online 5.00 GiB Hearline_Pool Ho 6005076000EBO1FSBI ~
l""! controllerd_000000000000... +° Online 1.00 GiB MigrationPool_1024 No 6005076000EBO1FSBC

‘9 Win2012_Vol_03 v Online [G_J 5.00 GiB EasyTier_Pool No 6005076000EBO1F5BC =
. Win2012_Vol_02 v' Online @ 5.00GiB EasyTier_Pool No 6005076000EBO1F5BL

'iﬂ Win2012_Vol_01 v Online [3) 5.00GiB EasyTier_Pool2 Mo 6005076000EBOMFSBI
i Volumedi1 v Online 5.00 GiB EasyTier_Pool No 6005076000EBO1F5BC
0 Testvol-5 v Online 200.00 GiB  Nearline_Pool Yes 6005076000EBO1FSBC
l ’ Testvol-4 v Online 200.00 GiB MNearline_Pool Yes 6005076000EBO1F5BC
&‘_’ Testvol-3 v Online 200.00 GiB Mearline_Paool ¥es 600507T6000EBO1FEBL
. Testvol-2 v Online 200.00 GiB MNearline_Pool Yes 6005076000EBO1F5BL
@' Testvol-1 v Online 200,00 GiB Nearline_Pool Yes 6G005076000EBO1FSBC
Testvol-0 v Online 200.00 GiB  Nearline_Pool Yes 6005076000EBO1FSBC

SASVol v' Online 1.00 GiB V3700_R5Pool_04 Yes 6005076000EBO1FSBC ~

4 i | 2
2] Ruseiog T2cks (5) U — e )

Figure 8-72 Volumes: New volume from split copy

Important: If you receive error message code CMMVC6357E while you are splitting a
volume copy, use the 1svdisksyncprogress command to view the synchronization
status, or wait for the copy to synchronize.
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Example 8-1 shows output of the 1svdisksyncprogress command.

Example 8-1 Output of the Isvdisksyncprogress command

IBM Storwize:ITSO V3700:superuser>1svdisksyncprogress

vdisk_id vdisk_name copy_id progress estimated completion_time
30 Win2012 Vol 02 1 77 141031132545
IBM_Storwize:ITSO_V3700:superuser>

8.6.3 Validate Volume Copies option

It is possible to verify that the volume copies are identical, or process the differences between
them.
To validate the copies of a mirrored volume, complete the following steps:

1. Select Validate Volume Copies, as shown in Figure 8-67 on page 407. The Validate
Volume Copies pane opens, as shown in Figure 8-73.

Validate Volume Copies x

Validate Volume Copies (Win2012_Vol_02)

Generate Event of Differences

Reports the first difference found on synchronized online copies of the
specified volume.

Overwrite Differences

Corrects sectors that contain different contents by copying contents from
the primary volume copy to other copies on the specified volume.

Return Media Error to Host

Converts sectors that contain different contents into virtual medium errors
on the specified volume.

S

Figure 8-73 Validate Volume Copies pane

The following options are available:
— Generate Event of Differences

Use this option if you want to verify only that the mirrored volume copies are identical. If
any difference is found, the command stops and logs an error that includes the logical
block address (LBA) and the length of the first difference. You can use this option,
starting at a different LBA each time, to count the number of differences on a volume.

— Overwrite Differences

Use this option to overwrite contents from the primary volume copy to the other volume
copy. The command corrects any differing sectors by copying the sectors from the
primary copy to the copies that are compared. Upon completion, the command
process logs an event that indicates the number of differences that were corrected.
Use this option if you are sure that the primary volume copy data is correct, or that your
host applications can handle incorrect data.
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— Return Media Error to Host

Use this option to convert sectors on all volume 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 8-74 shows the output when the volume copy Generate Event of Differences
option is chosen.

Repair Volume Copy

v Task completed. 100%

* View more details

Task started.

Repairing copies for volume WinZ012 Vol 02
Bunning command:

gyctask repairvdiskcopy —wvalidate 30
Synchronizing memory cache.

The task iz 100% complete.

Task completed.

Figure 8-74 Volume copy validation output

The validation process runs as a background process and might take some time,
depending on the volume size.
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3. You can check the status in the Running Tasks window, as shown in Figure 8-75.

2 Volume Repairs X

Win2012_Vol_02, copy 1 1:21:45
Win2012_Vol_02, copy 0 1:21:45

Figure 8-75 Validate Volume Copies: Running Tasks

8.6.4 Duplicate Volume option

To make an exact copy of an existing volume copy, complete the following steps:
1. After selecting a volume copy, click Duplicate Volume (as shown in Figure 8-67 on

page 407).
2. Enter a name for the duplicate volume and click Duplicate to apply the change, as shown
in Figure 8-76.
Duplicate Volume x

Enter the new name:

| Win2012_Vol_05|

Figure 8-76 Create a duplicate volume

8.6.5 Delete Volume Copy option

To delete a volume copy, complete the following steps:

1. Click Delete (as shown in Figure 8-67 on page 407) to delete a volume copy. The copy is
deleted, but the volume remains online by using the remaining copy.
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2. Confirm the deletion process by clicking Yes. Figure 8-77 shows the copy deletion
Warning pane.

Warning

Do you want to remove copy 1 from volume Win2012_Vol_027

Figure 8-77 Delete a copy

3. After the copy is deleted, click Close to return to the Volumes pane.

8.6.6 Migrating volumes by 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 that is described in
8.4.9, “Migrating a volume to another Storage Pool” on page 393. Using this feature, one
extent after another is migrated to the new Storage Pool. However, the use of volume copies
provides another way to migrate volumes if you have different Storage Pool characteristics in
terms of extent size.

To migrate a volume, complete the following steps:

1. Create a second copy of your volume in the target Storage Pool. For more information, see
8.5.4, “Adding a mirrored volume copy” on page 402.

2. Wait until the copies are synchronized.

3. Change the role of the copies and make the new copy the primary copy. For more
information, see 8.6, “Advanced volume copy functions” on page 406.

4. Split or delete the old copy from the volume. For more information, see 8.6.2, “Splitting into
a new volume” on page 408 or 8.6.5, “Delete Volume Copy option” on page 412.

This migration process requires more user interaction with the IBM Storwize V3700 GUI, but it
offers some benefits.

As an example, we look at migrating a volume from a tier 1 Storage Pool to a lower
performance tier 2 Storage Pool.

In step 1, you create the copy on the tier 2 pool, while all reads are still performed in the tier 1
pool to the primary copy. After the synchronization, all writes are destaged to both pools, but
the reads are still done only from the primary copy.

Because the copies are fully synchronized, you can switch their role online (see step 3
previously), and analyze the performance of the new pool. When you are done testing your
lower performance pool, you can split or delete the old copy in tier 1, or switch back to tier 1 in
seconds if the tier 2 Storage Pool did not meet your requirements.
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8.7 Volumes by Storage Pool

To see an overview of which volumes are on which Storage Pool, perform the following steps:
1. Click Volumes by Pool, as shown in Figure 8-78.

superuser

Actions Overview

1.81 TiB
Allocated S N
—— M
8.05 TiB
Physical

Q w Tasks !4; }

Figure 8-78 Volumes by Pool

2. The Volumes by Pool pane opens, as shown in Figure 8-79.
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Figure 8-79 Volumes by Pool pane
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The left pane is called the Pool Filter and the Storage Pools are displayed there. For more
information about Storage Pools, see Chapter 7, “Storage Pools” on page 307.

In the upper right, you see information about the pool that you selected in the pool filter.
The following information is also shown:

Pool icon Because Storage Pools can have different characteristics, it is
possible to change the Storage Pool icon. For more information,
see 7.3, “Working with Storage Pools” on page 348.

Pool Name The name that is given during the creation of the Storage Pool. For
more information about changing the Storage Pool name, see
“Rename” on page 353.

Pool Details Shows you the information about the Storage Pools, such as
status, the number of managed disks, and Easy Tier status.

Volume allocation = Shows you the amount of capacity that is allocated to volumes from
this Storage Pool.

The lower right section (as shown in Figure 8-80) lists all volumes that have at least one
copy in the selected Storage Pool. The following information is provided:

Name Shows the name of the volume.

Status Shows the status of the volume.

Capacity Shows the capacity that is presented to hosts.
uIiD Shows the volume unique identifier.

Host Mappings Shows if host mappings exist.

*
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Figure 8-80 Volumes by Storage Pool

3. ltis also possible to create volumes from this pane. Click Create Volume to start the
Volume Creation pane, as described in Chapter 5, “Volume configuration” on page 199.

4. Selecting a volume and opening the Actions menu, or right-clicking the volume, shows
the same options as described in 8.4, “Advanced volume administration” on page 384.
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8.8 Volumes by Host

To see an overview on which volumes a host can access, complete the following steps:

1. Click Volumes by Host from the Volumes menu and the Volumes by Host window opens,
as shown in Figure 8-81.
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Figure 8-81 Volumes by Host

2. In the left pane of the view is the Host Filter. Selecting a host, shows its properties in the
right pane, such as the host name, number of ports, and host type. The Host icons show
an orange cable for a FC host, a black cable for an SAS host, and a blue cable for an
iISCSI host. The volumes that are mapped to this host are listed, as shown in Figure 8-82.
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Figure 8-82 Volumes by Host

3. ltis also possible to create a volume from this pane. Clicking Create Volumes, opens the
same wizard as described in 5.1, “Creating volumes in IBM Storwize V3700” on page 200.

4. Selecting a volume and opening the Actions menu or right-clicking the volume, shows the
same options as described in 8.4, “Advanced volume administration” on page 384.
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IBM Easy Tier

In today’s storage industry, flash drives are emerging as an attractive alternative to hard disk
drives (HDDs). Because of their low response times, high throughput, and input/output (I/O)
operations per second (IOPS)-energy-efficient characteristics, flash drives have the potential
to allow your storage infrastructure to achieve significant savings in operational costs.
However, the current acquisition cost per gigabyte (GB) for flash is higher than for Enterprise
serial-attached Small Computer System Interface (SAS) and Nearline SAS (NL-SAS).

Enterprise SAS drives replaced the old Small Computer System Interface (SCSI) drives, and
have become common in the storage market. They are offered in a wide variety of capacity,
spindle speeds, and form factors. NL-SAS is the low-cost, large-capacity storage drive class,
commonly offered at 7200 revolutions per minute (RPM) spindle speed.

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 data as follows:

» “Hot” data with high I/O density and low response time requirements on flash
» “Warm” data targeted on Enterprise class disks
» “Cold” data accessed more sequentially and at lower rates on Nearline disks

This chapter describes the function provided by the IBM Easy Tier disk performance
optimization function of the IBM Storwize V3700. It also describes how to activate the Easy
Tier process for both evaluation purposes and automatic extent migration.

This chapter includes the following topics:

Generations of IBM Easy Tier

New Features in Easy Tier 3

Easy Tier overview

Easy Tier process

Easy Tier configuration using the graphical user interface (GUI)
Easy Tier configuration using the command-line interface (CLlI)
IBM Storage Tier Advisor Tool (STAT)
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9.1 Generations of IBM Easy Tier

IBM Storwize Family software has benefited from software development work for the IBM
System Storage DS8000 product, in which there have been six versions of Easy Tier. Of
those versions, versions 1 and 3 have been implemented within IBM Storwize Family
software.

The first generation of Easy Tier introduced automated storage performance management,
efficiently boosting enterprise-class performance with flash drives, and automating storage
tiering from enterprise class drives to flash drives.

The second generation of Easy Tier introduced the combination of Nearline drives with the
objective of maintaining optimal performance at low cost. The second generation also
introduced auto rebalancing of extents, and was implemented within DS8000 products only.

The third generation of Easy Tier introduces further enhancements that provide automated
storage performance and storage economics management across all three drive tiers (flash,
Enterprise, and Nearline storage tiers). It enables you to consolidate and efficiently manage
more workloads on a single IBM Storwize V3700. It also introduces support for Storage Pool
Balancing in homogeneous pools.

9.2 New Features in Easy Tier 3

The following enhancements are included in Easy Tier 3:

» Support for three tiers of disk, or a mixture of any two tiers

» Storage Pool Balancing

» Enhancements to the Storage Tier Advisor Tool, including additional graphing from the
STAT utility

Figure 9-1 shows the supported Easy Tier pools available in the third generation of Easy Tier.

Three tier Pools:

Enterprise Mearling

Two Tier Pools:

Enterprise

Mearline

Enterprise Mearling

Single Tier Pools:

Enterprise

MNearling

Figure 9-1 Supported Easy Tier Pools
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9.3 Easy Tier overview

Easy Tier is an optional licensed function of IBM Storwize V3700 that brings enterprise
storage enhancements to the entry-level 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 storage.

This function includes the ability to automatically and non-disruptively relocate data (at the
extent level) from one tier to another tier in either direction. This helps to achieve the best
available storage performance for your workload in your environment.

Easy Tier reduces the 1/O latency for hot spots, but it does not replace storage cache. Easy
Tier and storage cache solve a similar access latency workload problem, but these methods
weigh differently in the algorithmic construction based on locality of reference, recency, and
frequency. Because Easy Tier monitors I/O performance from the extent end (after cache), it
can pick up the performance issues that cache cannot solve, and complement the overall
storage system performance.

In general, traditional storage environment 1/O is monitored on volumes, and the entire
volume is always placed inside one appropriate storage tier. Determining the amount of 1/0
on single extents is too complex for monitoring 1/O statistics, moving them manually to an
appropriate storage tier, and reacting to workload changes.

Easy Tier is a performance optimization function that overcomes this issue, because it
automatically migrates (or moves) extents that belong to a volume between different storage
tiers, as shown in Figure 9-2. Because this migration works at the extent level, it is often
referred to as sub-logical unit number (LUN) migration.

IBM Storwize V3700

Flash MDisk

Easy Ti
asy . ter Enterprise MDisk
Algorithm

Nearline MDisk

Figure 9-2 Easy Tier

You can enable Easy Tier for storage on a volume basis. It monitors the I/O 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. It also moves extents whose
activity dropped off (or cooled) from higher disk tier MDisks back to a lower tier MDisk.
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To enable this migration between managed disks (MDisks) with different tier levels, the target
Storage Pool must consist of MDisks with different characteristics. These pools are named
multitiered Storage Pools. IBM Storwize V3700 Easy Tier is optimized to boost the
performance of Storage Pools that contain flash, Enterprise, and Nearline drives.

To identify the potential benefits of Easy Tier in your environment before actually installing
higher MDisk tiers (such as flash), it is possible to enable the Easy Tier monitoring on
volumes in single-tiered Storage Pools. Although the Easy Tier extent migration is not
possible within a single-tiered pool, the Easy Tier statistical measurement function is
possible. Enabling Easy Tier on a single-tiered Storage Pool starts the monitoring process,
and logs the activity of the volume extents.

The STAT tool is a no-cost tool that helps you to analyze this data. If you do not have an IBM
Storwize V3700, use Disk Magic to get a better understanding of the required number of
different drive types that are appropriate for your workload.

Easy Tier is available for IBM Storwize V3700 internal volumes only.

9.3.1 Easy Tier licensing

To use the Easy Tier functions in the IBM Storwize V3700, you must obtain the authorization
codes to your system. Do so by connecting to the IBM data storage feature activation (DSFA)
website. When you acquire licensed functions for your IBM Storwize V3700, you receive a
license authorization document, which contains detailed instructions about how to retrieve the
license keys. To generate and download your authorization code for Easy Tier function, go to
the following website:

https://www.ibm.com/storage/dsfa/home.wss

To apply and activate the Easy Tier function on your IBM Storwize V3700, complete the
following steps:

1. Using the System page, go to Settings — System and choose Licensing, as shown in
Figure 9-3.

= Seffings = System superuser (Security Administrator) EEZI

| |
Licensed Functions
L Date and Time Use this panel to view currently activated licensed functions, start available trial licenses, or add additional
licenses.
Z Licensing | = Actions | [5]
“ — d
Easy Tier
Update System FlashCopy Upgrade v

Remote Copy v

Turbo Performance v

Showing 4 functions | Selecting 4 function

S R

Figure 9-3 Licensed functions window
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Alternatively, you can click the question mark in the upper right of the system window as
shown in Figure 9-4.

0 = Maonitoring = System

[_ Licensed Functions... ‘]

21 TiB / 2.05 TiB (2200) @ Running Tasks.(4) J “

Figure 9-4 Licensed Functions option

2. Select Easy Tier — Actions and choose Active License Automatically or Activate
License Manually, as shown in Figure 9-5.

Licensed Functions

lIse this panel to view currently activated licensed functions, start available trial licenses, or add additional
licenses.

(i Actions L=l
Activate License Automaticalhy
Activate License Manually

Showing 4 functions | Selecting 1 function

Figure 9-5 Easy Tier activation mode

When activating the Easy Tier function automatically, you are required to apply the
authorization code by copying or downloading it from the IBM DSFA website. To activate
the function Easy Tier manually, you can either apply the authorization code or click the
folder icon to upload the license code as a file.

To activate Easy Tier function automatically, complete the next step. To activate Easy Tier
function manually, go to step 4 on page 422.
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3. Choose Activate License Automatically to activate the Easy Tier function automatically
and click Activate as shown in Figure 9-6.

Activate License Automatically X

Enter the authorization codes:

.ah[:de-ahcde-ahcde-ahcde-abcde|

“actvate | Cance

Figure 9-6 Activating license automatically

4. Choose Activate License Manually to activate Easy Tier function manually and click in
the folder icon to import the activation license file, as shown in Figure 9-7.

Manual Activation X

Enter the license keys:

Figure 9-7 Activating license manually
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5. Change to the directory where the activation license file is saved and click Open, as

shown in Figure 9-8.
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Figure 9-8 Importing the Easy Tier license file

Click Close when the import of the activation license file completes.

As shown in Figure 9-9, the Easy Tier function is licensed on your IBM Storwize V3700.
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Licensing
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Use this panel to view currently activated licensed functions, start available trial licenses, or add additional

licenses.
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FlashCopy Upgrade v
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Showing 4 functions | Selecting 1 function

Figure 9-9 Easy Tier function

9.3.2 Tiered Storage Pools

licensed

With IBM Storwize V3700, you must differentiate between the following types of Storage

Pools:

» Single-tiered Storage Pools
» Multitiered Storage Pools

Figure 9-10 on page 424 shows that single-tiered Storage Pools include one type of disk tier
attribute. Each disk should have the same size and performance characteristics. Multitiered
Storage Pools are populated with two or more different disk tier attributes, high-performance
flash drives, enterprise SAS drives, and Nearline drives.
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A volume migration is when the complete volume is migrated from one Storage Pool to
another Storage Pool. An Easy Tier data migration moves only extents inside the Storage
Pool to different performance attributes, as shown in Figure 9-10.

Enterprise SAS
Storage Pool

SIS

Nearline SAS
Storage Pool

SCIS

Flash Storage Pool

PO®

Multi Tiered
Storage Pool

"""""""""""" Easy Tier Enabled

s m— == \olume based data migration

.............. Easy Tier automated extent migration

Figure 9-10 Tiered Storage Pools

When licensed, Easy Tier is enabled on any pool that contains two or more classes of disk
drive. The Easy Tier function, manages the extent migration as follows:

» Promote:
— Moves the candidate hot extent to a higher performance tier.
» Warm Demote:

— Prevents performance overload of a tier by demoting a warm extent to a lower tier.
— Triggered when bandwidth or IOPS exceeds predefined threshold.

» Cold Demote:
— Coldest extent moves to a lower tier.
» Expanded or Cold Demote:

— Demote appropriate sequential workload to the lowest tier to better use Nearline
bandwidth.

» Swap:

— This operation exchanges a cold extent in a higher tier with a hot extent in a lower tier,
or vice versa.
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Note: Extent migrations occur only between adjacent tiers.

Figure 9-11 shows the Easy Tier extent migration.

Storage Pool

YY)

Promote
Warm Demote

Enterprise Tier

SiSISIS

Promote

Expanded or Cold Demote

Swap

Nearline Tier

Figure 9-11 Easy Tier process

9.4 Easy Tier process

Easy Tier is based on an algorithm with a threshold to evaluate if an extent is cold, warm, or
hot, and consists of four main processes. These processes ensure that the extent allocation
in multitiered Storage Pools is optimized for the best performance, based on your workload in
the last 24 hours. The processes are described in the following list:

» 1/O Monitoring

» Data Placement Advisor
» Data Migration Planner
» Data Migrator

Chapter 9. IBM Easy Tier 425



Figure 9-12 shows the flow between these processes.

Easy Tier Software
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Figure 9-12 Easy Tier process flow

The four main processes and the flow between them are described in the following sections.

9.4.1 1/0 Monitoring

The 1/0 Monitoring (IOM) process operates continuously, and monitors host volumes for 1/O
activity. It collects performance statistics for each extent at five-minute intervals, and derives
averages for a rolling 24-hour period of 1/0O activity.

Easy Tier makes allowances for large block I/Os, and therefore considers only 1/0Os up to 64
kilobytes (KB) as migration candidates.

This is an efficient process, and adds negligible processing effect to the IBM Storwize V3700
node canisters.

9.4.2 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 tier.

This process also identifies extents that must be migrated back to a lower tier.

9.4.3 Data Migration Planner

Using the previously identified extents, the Data Migration Planner (DMP) process builds the
extent migration plan for the Storage Pool.

9.4.4 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 to a maximum of up to 15 MBps.

This rate equates to around two terabytes (TB) per day being migrated between disk tiers, as
shown in Figure 9-13 on page 427.
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Figure 9-13 Easy Tier Data Migrator

9.4.5 Easy Tier operating modes

IBM Storwize V3700 offers the following operating modes for Easy Tier:
» Easy Tier: Off

Easy Tier can be turned off. No statistics are recorded, and no extents are moved.
» Easy Tier: On

When the Easy Tier function is turned on, Easy Tier measures the 1/O activity for all
extents. When you have a multitiered pool, 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.

A statistic summary file is created, and can be offloaded and analyzed with the IBM STAT,
as described in 9.7, “IBM Storage Tier Advisor Tool” on page 447. Easy Tier can be turned
on for any single tier or multitiered pool.

» Easy Tier: Measured

When Easy Tier is in measured mode, it means Easy Tier measures the 1/O activity for all
extents, but does not move any extents in the Storage Pool. A statistic summary file is
created and can be offloaded from the IBM Storwize V3700. This file can be analyzed with
the IBM STAT. This analysis shows the benefits to your workload if you were to add or
remove a different drive class to or from your pool before any actual hardware is acquired.
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Note: When the Easy Tier trial license 90 days period is finished, running Easy Tier
measured mode will require a full license.

» Easy Tier: Auto

This is the operating mode default. When you have Easy Tier set to auto on a single-tiered
Storage Pool, Easy Tier is disabled for all volumes inside the Storage Pool, and no extents
are moved. If you have Easy Tier set to auto on a multitiered Storage Pool, Easy Tier
becomes active for all volumes inside the Storage Pool, and the extents are migrated
dynamically by the EasyTier process. This scenario is similar to Easy Tier being set to on,
but the extents are not migrated across the tiers if the Easy Tier function is not licensed.

9.4.6 Easy Tier status

Depending on Easy Tier mode attributes, a Storage Pool can have one of the following Easy
Tier statuses:

» Active. This status indicates that Easy Tier is actively managing the extents of the Storage
Pool.

» Balanced. This status applies to homogeneous Storage Pools, and indicates that Easy
Tier is actively managing the extents to provide enhanced performance by rebalancing the
extents among the MDisks within the tier. This re-balancing characteristic is called Storage
Pool Balancing, which is described in 9.4.7, “Storage Pool Balancing”.

» Measured. This status means that Easy Tier is constantly measuring the 1/O activity for all
extents to generate an /O statistics report.

» Inactive. When the Easy Tier status is inactive, no extents are being monitored, and no
statistics are being recorded.

9.4.7 Storage Pool Balancing

428

Storage Pool Balancing is a new function in Storwize software V7.4 or higher that, although
associated with Easy Tier, operates independently and does not require a license. Storage
Pool Balancing works with Easy Tier when multiple tiers exist in a single pool.

Storage Pool Balancing algorithms assess the extents in a storage tier and balance them
automatically across all MDisks within that tier. Storage Pool Balancing moves the extents to
achieve a balanced workload distribution and avoid hotspots. Storage Pool Balancing is an
algorithm based on MDisk IOPS usage, which means that it is not capacity-based but
performance-based. It works on a six-hour performance window.

When a new MDisk is added into an existing Storage Pool, Storage Pool Balancing
automatically balances the extents across all MDisks.

Figure 9-14 represents an example of Storage Pool Balancing.
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Figure 9-14 Storage Pool Balancing

9.4.8 Easy Tier rules

The following operating rules apply when IBM System Storage Easy Tier is used on the
IBM Storwize V3700:

>

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 each other.

Volume mirroring: Volume mirroring can have different workload characteristics for
each copy of the data, because reads are normally directed to the primary copy, and
writes occur to both. Therefore, the number of extents that Easy Tier migrates is
probably different for each copy.

Easy Tier works with all striped volumes, including the following types of volumes:

Generic volumes

Thin-provisioned volumes

Mirrored volumes

Thin-mirrored volumes

Global Mirror 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.

IBM Storwize V3700 creates volumes or volume expansions using extents from MDisks
from the Enterprise and Nearline tier. Extents from MDisks in the flash tier are used if no
Enterprise or Nearline space is available.

When a volume is migrated out of a Storage Pool 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 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.

Flash drive performance depends on block size (small blocks perform much better than
larger blocks). Easy Tier measures 1/O blocks 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 starts about one hour after automatic data placement mode is enabled.
It takes up to 24 hours to achieve optimal performance.
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» In the current IBM Storwize V3700 Easy Tier implementation, it takes about two days
before hot spots are considered moved from tier to tier, which prevents hot spots from
being moved from a fast tier if the workload changes over a weekend.

» If you run an unusual workload over a longer period, automatic data placement can be
turned off and on online to avoid data movement.

430 Implementing the IBM Storwize V3700



Depending on which Storage Pool and which Easy Tier configuration is set, a volume copy

can have the Easy Tier states that are shown in Table 9-1.

Table 9-1 Easy Tier states

Storage Pool Single-tiered or Volume copy | Easy Tier status on volume copy

multitiered Storage | Easy Tier

Pool setting
Off Single-tiered Off Inactive
Off Single-tiered On Inactive
Off Multitiered Off Inactive
Off Multitiered On Inactive
Auto? Single-tiered Off Measured®
Auto? Single-tiered On Balanced®
Auto? Multitiered Off Measured®
Auto? Multitiered On Active®
On Single-tiered Off Measured®
On Single-tiered On Balanced®
On Multitiered Off Measured®
On Multitiered On Active®
Measure Single-tiered On Measured®
Measure Single-tiered Off Measured®
Measure Multitiered On Measured®
Measure Multitiered Off Measured®

a. 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.

b. When the volume copy status is measured, the Easy Tier function collects usage statistics for
the volume, but automatic data placement is not active.

c. If the volume copy is in image or sequential mode or is being migrated, the Easy Tier status of
the volume copy is measured rather than active.

d. When the volume copy status is active, the Easy Tier function operates in automatic data
placement mode for that volume.

e. When the volume Easy Tier status is Balanced, the Easy Tier is actively managing the extents
by rebalancing them among the MDisks within the tier.
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9.5 Easy Tier configuration using the GUI

This section describes how to activate Easy Tier to a Storage Pool using the IBM Storwize
V3700.

9.5.1 Creating multitiered pools: Enabling Easy Tier

This section describes how to create multitiered Storage Pools using the GUI. When 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.

In this example, you create a pool containing Enterprise and Nearline MDisks.

To create a multitiered pool, complete the following steps:

1. Click Pools — Internal Storage. Figure 9-15 shows all of the internal drive classes
installed in the IBM Storwize V3700.

ols = Internal Storage superuser Administrataor)
Drive Class Filter B —
> " Configure Storage
‘@ All Internal - All Internal
[T 3% |
- . ) gﬁ:‘g;izn MDisk Capacity 506 TiB
278.90 GIB, Enterprise Spare Capacity 744.16 GiB
L—! Total Capacity 16.99 TiB
w % 278.90 GiB, Enterprise = Actions | . Fitter | [
£ Drive apach :
= (] 278.90GIB Member v Online mdiskd 1 23 <
é[l % 465.26 GiB, Nearline 1 27800GIB Member v Online misks. 1 24 =
‘ ’ "y 2 278.90GiB  Member v Online mdiskd. 1 2 Er
. GE‘ g §37.86 GiB, Enterprise 3 278.00GIB  Member ¥ Onling mdisk3 1 16
i" 4 278.90GiB  Member ¥" Online mdisk4 1 19
@, 5 278.90GIB Member v Online mdiskd 1 20
6 278.00GIB Member ¢ Online mdisk3 1 15
i 278.90GiB  Member ¥* Online mdisk3 1 "
8 278.90GIB Member v Online mdiskd 1 18
9 278.90GIB Member v Online mdisk3 1 14
10 278.90GIB Member v Oniine mdisk2 1 6
11 279 QN iR Mamhbor +_Nnlina mdick? 1 12 s
AR K @ LI RS ) D et Stats

Figure 9-15 Creating Easy Tier Pool
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2. Select the class of drive that you want to include in the multitiered pool and click
Configure Storage. In this scenario, we provision one Redundant Array of Independent
Disks (RAID) 10 MDisk array using the Enterprise drive class, as shown in Figure 9-16.
Click Next to continue.

Configure Internal Storage x

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

Storage Found:
(8 drives) 278 90 GiB, Enterprise, 10K rpm

) Use the recommended configuration: RAID.5
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

@set: | RAID-10 D

+| Butomatically configure spares

(") Optimize for Performance

(@ Optimize for Capacity

|- 5 | Humber of drives to provision

Configuration Summany:

1 x RAID-10 (275 90 GiB, Enterprize, 10K rpom)
4 drives
1 Hot Spares

3 Unconfigured Drives

]

Figure 9-16 Creating a new MDisk
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3. Select Create one or more new pools, and include the pool name or prefix. In this
example scenario, we create a new Storage Pool named EasyTier_Pool, as shown in
Figure 9-17.

Configure Internal Storage x

Preset:
RAID-10

Expand an existing pool

© Create one or more new pools

Pool Hame or Prefix

| EasyTier_Pool|

Warning Threshold:
(80 |%

@) Choose feon (0)

B

Figure 9-17 Creating a new pool

9

4. Click Finish.
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Using the IBM Storwize V3700 GUI, you can check the properties of the EasyTier_Pool.
Because the Storage Pool contains only one Enterprise MDisk type, the Easy Tier status

remains Inactive, as shown in Figure 9-18.

Pool Details: EasyTier_Pool

Overview

Pool Hame

Pool ID

Status

Capacity

MDisk Count
Yolume Copy Count
Extent Size

‘Warning Threshold

EasyTier_Pool
3

v Online
9252.00 GiB

1

1}

1.00 GiE

80%

CEasy Tier Status

Inactive)

Volame Allocation:

0 bytes 552.00 GiB Capacity
[ I |
| | |

Capacity:
Total 552.00 GiB

Flazh Tier:
Capacity: 0 bytes
Free Capacity: 0 bytes
MDisk Count: O

Erterprise Tiet:
Capacity: 552.00 GiB

Free Capacity: 552.00 GiB
hiDisk Count: 1

Nesrling Tier:
Capacity: 0 bytes
Free Capacity: 0 bytes
hiDisk Count: 0

Figure 9-18 Storage Pool properties

5. From the main page, click Pools — Internal Storage and repeat step 1 on page 432 and
step 2 on page 433 to create a further disk class MDisk using the available storage. In this
example, we used Nearline SAS.
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6. As shown in Figure 9-19, select Expand an existing pool and select the pool that you
want to change to a multitiered pool. In this example, EasyTier_Pool is selected.

Configure Internal Storage

Preset:
RAID-10

@ Expand an existing pool

[ ouFitter | B
Hame tatus e ree Capacity apacity L]
V3I700_R5Pool_01 v Online [I_=!‘] 348 TiB 3.54 TiB
EasyTier_Pool v Online 552.00 GiB 552.00 GiB
Vi700_R5Pool_02 v Online 153 TiB 1.63 TiB
MigrationPool_1024 v Online 0 bytes 1.00 GiB

Create one or more new pools

PP,

o R

Figure 9-19 Configure Internal Storage window

7. Click Finish and Close when the task completes. Add further MDisk and classes by
repeating the previous steps.

8. In Figure 9-20, you see that the EasyTier_Pool Storage Pool contains Enterprise MDisk
and Nearline MDisk types.

I' 4 Create Pool | i= Actions | <. Fitter

ﬂ Unassigned MDisks

W EasyTier_Pool v Online [0% | | 0 bytes Allocated / 1,017.0...

mdisk6 v Online H57.70GIB Array Enterprise
mdisk7? v Online 465.26 GiIB  Array Mearline

Figure 9-20 Easy Tier active

As soon as a second MDisk of a different disk class is added, the status of Easy Tier
changes from Inactive to Active. In this pool, IOM has started and the other Easy Tier
processes start to work.
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9. Figure 9-21 shows the Storage Pool changed to a multitiered Storage Pool containing
Enterprise and Nearline tiers. The Storage Pool icon changes from a single-tiered to a
multitiered characteristic.

Note: When Easy Tier functionality is licensed, the IBM Storwize V3700 changes the
Easy Tier status of the Storage Pool from Inactive to Active automatically.

Pool Details: EasyTier_Pool X
Overview
Volurme Alfocation:
0 tes 1,017.00 GiB Capacity
Capacity:

Total: 1,017.00 GiB

Flash Tier:
Capatity 0 byles

Pool Name EasyTier_Paool

TS Free Capacity: 0 bytes
Pool ID 3 MDisk Count: 0
Status v Online Enterprise Tier:

- . Capatity, 552.00 GiB
Capacity 1,017.00 GiB Free Capacity: 552.00 GiB
MDisk Count 3 MDisk Count: 1

Mearline Tier:
Yolume Copy Count 0 Capacity: 465.00 GiB
. § Free Capacity: 465.00 GiB
Extent Size 1.00 GiB MDisk Count: 1
‘Warning Threshold 80%

Gasy Tier Status Acti\re)

Close

Figure 9-21 Multitiered Storage Pool

Figure 9-22 shows three volumes on the multitiered Storage Pool.

EasyTier_Pool

Cnline
2 Disks, 3volume copies
Easy Tier Active

| + Create Volumes | i= Actions | . Filter

Name ate apaci Host Mappings UID
RBVolume_0 v Online 2.00 GiB No 6005076000EBO1FSBO00000000000011
RBVolurne_1 v Online 2.00 GiB No 6005076000EBO1F5B000000000000012
RBVolume_2 v Online 2.00 GiB No 6005076000EB01FSE000000000000013

Figure 9-22 Volumes by Pool
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10.1f you open the properties of a volume by clicking Actions — Properties, you can also
see that Easy Tier is enabled on the volume, as shown in Figure 9-23. Volumes inherit the
Easy Tier state of their parent pool.

Volume Details: RBYolume_0 x

Overview | Host Maps | Member MDisks

Yolume Name RBvolurme_0 “/ Copy 0
Volume 1D ! Pool: EasyTier_Pool
Status v Online Striped

- . Copy Status: Cnline
Capacity 200 GiB Easy Tier Status: Active
# of FHashCopy Mappings o Capacity:

Enterptige Tier: 2.00 GiB

Volume UID BO005076G000EROTFSRO00000000000011 Total: 2.00 GiB
Preferred Node hodel
170 Throttling Dizabled
Mirror Sync Rate a0
Cache Mode Enabled
Cache State Empty
UDID {OpenyMS)

e

s
Close

Figure 9-23 Easy Tier enabled volume
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11.1f a volume has more than one copy, Easy Tier can be enabled and disabled on each copy
separately. This action depends on the Storage Pool where the volume copy is defined.
You can see a volume with two copies that are stored in two different Storage Pools, as
shown in Figure 9-24.

Volume Details: RBVolume_1

Overview | Host Maps | Member MDisks

Violume Name RBVolume_1 /; Copy 0 “\
Violume ID 2
Pool: EasyTier_Pool
Status ¥ Online Shiped
. ; Copy Status: Online
Capacity zoo i Easy Tier Status: Active
# of FlashCopy Mappings a Capacity:
Enterprise Tier: 2.00 GiB
Volume UID BODS07GOO0ERDM FABO00000000000012 Qota\'pE 00 GiB /}
Preferred Node nodez
1/0 Throttling Disahlad (v Copy1 N
Mirror Sync Rate 50
Ccache Mode Enabled Pool: ¥3700_R5Pool_D1
Striped
LRI T Ui A Copy Status: Online
UDID {OpenyYMS) Easy Tier Status: Inactive
Capacity:
ﬁ Enterprise Tier: 2.00 GiB
\Tota\: 2.00 GiB /

ose

Figure 9-24 Easy Tier by Copy

12.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 the steps in this section.

When external MDisks are presented to an IBM Storwize V3700, you can select the tier
manually, and then add it to a Storage Pool for migration purposes, as described in Chapter 6,
“Storage migration” on page 249.

9.5.2 Downloading Easy Tier I/O measurements

Easy Tier is now enabled, and automatic data placement mode is active. Extents are
automatically migrated to or from disk tiers, and the statistic summary collection is now active.
The statistics log file can be downloaded to analyze how the extents were migrated, and to
monitor if it makes sense to add more flash to the multitiered Storage Pool.

Heat data files are produced approximately once a day (that is, roughly every 24 hours) when
Easy Tier is active on one or more Storage Pools.
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To download the statistics file, complete the following steps:
1. Click Settings — Support, as shown in Figure 9-25.

floring = System superuser (Security Administrator)
Actions Overview
o
-
% - :
. —e
W T —
L —
| EEr——
—
6.17 TiB
Physical
e 0 GiB. / 6.17 TiB (6%, 1) (2] Running Tasks [4). “

Figure 9-25 Settings menu

2. Click Show full log listing, as shown in Figure 9-26.

= Settings = Support superuser [Security Administratar)

e
L_! Download Support Package CIMOM Logaing Level: | Low
b g Looking for incivicuz fog fies? Show il o lsting

-t‘s‘l

i\'r

(2] Running Tasks (1) D i testhstatus

Figure 9-26 Download files menu

This action lists all of the log files available to download. The Easy Tier log files are always
named dpa_heat.<canister _name> <date>.<time>.data.

If you run Easy Tier for a longer period, it generates a heat file at least every 24 hours. The
time and date that the file was created are included in the file name.
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3. To download the statistics file, select the file for the most representative period and click
Actions — Download as shown in Figure 9-27. Usually this is the latest file.

Download Support Package

/dumpsiopeneatresserrr 023,11 255, data
/dumps/dpa_heat.7802207-1.141025.120351.data
/dumps/dpa_heat.7802207-1.141026.110419.data
Jdumps/dump. 7802207-1.140926.143608
Jdumps/dump. 7802207-1.141013.170602
Jdumps/dump. T802207-1.141020.120127
J/dumps/dump.7802207-1.141021.182321

node1 || = Actions |LC Fitter_| [5] .

Download —
JUAIipgE

Delete
Idumps 121.142815.data

Figure 9-27 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.

4. You can also use the search field on the right to filter your search, as shown in

Figure 9-28.

Download Support Package

/dumps/dpa_heat.7802207-1.141021.132815.data
/dumps/dpa_heat.7802207-1.141023.111255.data
/dumps/dpa_heat.7802207-1.141025.120351.data
/dumps/dpa_heat.7802207-1.141026.110419.data

Figure 9-28 Filter your search

5. Depending on your browse

r 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 9.7,
“IBM Storage Tier Advisor Tool” on page 447.

9.6 Easy Tier configuration using the CLI

The process used to enable IBM Storwize V3700 Easy Tier using the GUI is described in 9.5,

“Easy Tier configuration using

the GUI” on page 432. Easy Tier can also be configured using

the CLI. For the advanced user, this method offers more options for Easy Tier configuration.

Before you use the CLI, you must configure CLI access, as described in Appendix A,
“Command-line interface setup and SAN Boot” on page 649.
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Readability: In most examples shown in this section, many lines were deleted in the
command output or responses so that you can concentrate on the information that is
related to Easy Tier.

9.6.1 Enabling Easy Tier measured mode

It is possible to enable Easy Tier in measured mode, on either a single-tiered or multitiered
Storage Pool. To do so, complete the following steps:

1. Connect to your IBM Storwize V3700 using the CLI and run the svcinfo 1smdiskgrp
command, as shown in Example 9-1. This command shows an overview of all configured
Storage Pools and their Easy Tier status. In this example, there are two Storage Pools:

— Nearline_Pool with Easy Tier in auto
— Multi_Tier_Pool with Easy Tier enabled

Example 9-1 Show all configured Storage Pools

IBM_Storwize:ITSO_V3700:superuser>svcinfo Tsmdiskgrp

id name status mdisk_count easy tier easy_tier_status type
1 Nearline_Pool online 1 auto balanced parent
3 EasyTier_Pool online 3 on active parent

IBM_Storwize:ITSO_V3700:superuser>

2. To get a more detailed view of the single-tiered Storage Pool, run the svcinfo 1smdiskgrp
<Storage Pool name> command, as shown in Example 9-2.

Example 9-2 Storage Pools details: Easy Tier inactive

IBM Storwize:ITSO V3700:superuser>svcinfo 1smdiskgrp Nearline_Pool
id 1

name Nearline_ Pool

status online

mdisk count 1

easy_tier auto

easy tier status balanced
tier ssd

tier_mdisk count 0
tier_capacity 0.00MB
tier_free capacity 0.00MB
tier enterprise
tier_mdisk _count 1
tier_capacity 0.00MB
tier_free capacity 0.00MB
tier nearline

tier_mdisk count 0
tier_capacity 1.63TB
tier_free capacity 1.63TB

IBM_Storwize:ITSO_V3700:superuser>
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3. To enable Easy Tier on a single-tiered Storage Pool in measured mode, run the

chmdiskgrp -easytier measure <Storage Pool name>command, as shown in
Example 9-3.

Example 9-3 Enable Easy Tier on a single-tiered Storage Pool

IBM_Storwize:ITSO_V3700:superuser>chmdiskgrp -easytier measure Nearline_Pool
IBM_Storwize:ITSO_V3700:superuser>

. Check the status of the Storage Pool again by running the 1smdiskgrp <Storage Pool
name> command again, as shown in Example 9-4.

Example 9-4 Storage Pool details: Easy Tier ON

IBM_Storwize:ITSO_V3700:superuser>Ismdiskgrp Nearline_Pool
id 1

name Nearline_Pool

status online

mdisk_count 1

easy_tier measure

easy tier_status measured
tier ssd

tier_mdisk_count 0
tier_capacity 0.00MB
tier_free_capacity 0.00MB
tier enterprise
tier_mdisk_count 1
tier_capacity 0.00MB
tier_free_capacity 0.00MB
tier nearline
tier_mdisk_count 0
tier_capacity 1.63TB
tier_free_capacity 1.63TB

IBM_Storwize:ITSO_V3700:superuser>

. To get a list of all of the defined volumes, run the 1svdisk command, as shown in
Example 9-5. For this example, we are only interested in the RedbookVolume volume.
Example 9-5 All volumes list

IBM_Storwize:ITSO_V3700:superuser>Tsvdisk
id name I0 group_id IO group _name status mdisk grp_id

6 RedbookVolume 0 io_grp0 online 1

IBM_Storwize:ITSO_V3700:superuser>

. To get a more detailed view of a volume, run the 1svdisk volume_name command, as
shown in Example 9-6 on page 444. This output shows two copies of a volume. Both
copies now have Easy Tier turned on.

However, Copy 0 is in a multitiered Storage Pool and automatic data placement is active,
as indicated by the easy tier status line. Copy 1 is in the single-tiered Storage Pool, and
Easy Tier mode is measured, as indicated by the easy tier status line.
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Example 9-6 Volume details

IBM Storwize:ITSO V3700:superuser>1svdisk RedbookVolume
id 6

name RedbookVolume

status online

capacity 1.00GB

copy_count 2

copy_id 0

status online
mdisk _grp _name EasyTier Pool
type striped

mdisk_id

mdisk name

fast write state empty
used_capacity 1.00GB

real capacity 1.00GB
free_capacity 0.00MB
overallocation 100

easy tier on

easy tier status active
tier ssd

tier_capacity 0.00MB

tier enterprise
tier_capacity 1.00GB

tier nearline

tier_capacity 0.00MB
parent mdisk grp name EasyTier Pool

copy_id 1

status online

mdisk _grp_name Nearline Pool
type striped

mdisk_id

mdisk name

fast write state not_empty
used_capacity 1.00GB
real_capacity 1.00GB
free_capacity 0.00MB
overallocation 100
easy_tier on

easy tier_status measured
tier ssd

tier_capacity 0.00MB

tier enterprise
tier_capacity 1.00GB

tier nearline

tier_capacity 0.00MB
parent_mdisk_grp_name Nearline_Pool
IBM_Storwize:ITSO_V3700:superuser>

Easy Tier measured mode does not carry out any data placement. It only collects statistics
for measurement. For more information about downloading and analyzing the 1/0
statistics, see 9.5.2, “Downloading Easy Tier I/O measurements” on page 439.
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7. These changes are also reflected in the GUI, as shown in Figure 9-29. Click Pools —
Volumes by Pool, select Nearline_Pool, and find the volume RedbookVolume.

8. Then, click Actions — Properties to view the details of the Easy Tier for each of the
volume copies.

ol Details: RedbookVol X

Volume Hame Redbookolume p Copy 0 \
Volume 1D B B
Pool: EasyTier_Pool
Status v Onling Striped
- " Copy Status: Online
Capacity 1ER Easy Tier Status: Active
# of FlashCopy Mappings a Capacity:
Erterprise Tier: 1.00 GiB
Volume UID £005076000EB01 F5B000000000000015 Eﬁt 1005 /
Preferred Hode node?
140 Throttling Dizakled ﬂ Cgpy 1 \
Mirror Sync Rate =0
Cache Mode Enabled Pool: Hearline_Pool
Striped
Cache State Mot empty Copy Status: Cnline
UDID (OpenyMS) Easy Tier Status: Measured
Capacity:
Erterprise Tier: 1.00 GiB
Total 1.00 GiE }

ose

Figure 9-29 Volume properties for Easy Tier

9.6.2 Enabling or disabling Easy Tier on single volumes

If you enable Easy Tier on a Storage Pool, all volume copies inside the Easy Tier pools also
have Easy Tier enabled by default. This setting applies 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, complete the following steps:

1. Before disabling Easy Tier on a volume, run svcinfo 1smdisgrp <Storage Pool name>
command to show all configured Storage Pools, as shown in Example 9-7. In this
example, EasyTier_Pool is the Storage Pool used as a reference.

Example 9-7 Listing the Storage Pool

IBM_Storwize:ITSO_V3700:superuser>svcinfo 1smdiskgrp
id name status easy_tier easy_tier_status

3 EasyTier_Pool online on active

IBM_Storwize:ITSO_V3700:superuser>
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2. Run the svcinfo 1svdisk to show all configured volumes within your IBM Storwize V3700
as shown in Example 9-8. We are interested only in the volume called Volume001.

Example 9-8 Show all configured volumes

IBM Storwize:ITSO V3700:superuser>svcinfo Tsvdisk

id name I0 group_id status mdisk _grp name capacity
0 Volume0Ol 0 online EasyTier_Pool  5.00GB
IBM_Storwize:ITSO_V3700:superuser>

3. To disable Easy Tier on single volumes, run the svctask chvdisk -easytier off <volume
name> command, as shown in Example 9-9.

Example 9-9 Disable Easy Tier on a single volume

IBM_Storwize:ITSO_V3700:superuser>svctask chvdisk -easytier off Volume(001
IBM_Storwize:ITSO_V3700:superuser>

This command disables Easy Tier on all copies of the volume. Example 9-10 shows Easy
Tier turned off for Copy 0 even if Easy Tier is still enabled on the Storage Pool. Note that
on Copy 0, the status changed to measured, because the pool is still actively measuring
the 1/0 on the volume.

Example 9-10 Easy Tier disabled

IBM_Storwize:ITSO_V3700:superuser>Tsvdisk Volume001
id 0

name VolumeOO1

mdisk _grp_name EasyTier Pool

capacity 5.00GB

parent_mdisk_grp_id 3

parent_mdisk _grp name EasyTier Pool

copy_id 0

status online

mdisk _grp_name EasyTier Pool
used_capacity 5.00GB

real capacity 5.00GB
free_capacity 0.00MB
overallocation 100
autoexpand

warning

grainsize

se_copy no

easy tier off

easy tier status measured
tier ssd

tier_capacity 0.00MB

tier enterprise
tier_capacity 5.00GB

tier nearline

tier_capacity 0.00MB
compressed_copy no
parent_mdisk_grp_id 3
parent_mdisk _grp name EasyTier Pool
IBM_Storwize:ITSO_V3700:superuser>
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4. To enable Easy Tier on a volume, run the svctask chvdisk -easytier on <volume name>
command (as shown in Example 9-11), and Easy Tier changes back to on (as shown in
Example 9-12). Notice copy 0 status also changed back to active.

Example 9-11 Easy Tier enabled

IBM_Storwize:ITSO_V3700:superuser>svctask chvdisk -easytier on Volume0Ol
IBM_Storwize:ITSO_V3700:superuser>

Example 9-12 Easy Tier on single volume enabled

IBM_Storwize:ITSO_V3700:superuser>svcinfo 1svdisk Volume0Ol
id 0

name Volume001

status online

mdisk_grp_name EasyTier_Pool

capacity 5.00GB

parent_mdisk_grp_id 3

parent_mdisk_grp_name EasyTier_Pool

copy_id 0

status online

mdisk_grp_name EasyTier_Pool
used_capacity 5.00GB

real_capacity 5.00GB

free_capacity 0.00MB
overallocation 100

easy_tier on

easy tier_status active

tier ssd

tier_capacity 1.00GB

tier enterprise

tier_capacity 4.00GB

tier nearline

tier_capacity 0.00MB
compressed_copy no
parent_mdisk_grp_id 1
parent_mdisk_grp_name EasyTier_Pool
IBM_Storwize:ITSO_V3700:superuser>

9.7 IBM Storage Tier Advisor Tool

The IBM STAT is a Windows console tool. If you run Easy Tier in measured mode, the tool
analyzes the extents and captures 1/O profiles to estimate how much benefit you would derive
from implementing 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 can derive any benefit from
adding more flash drives. The output provides a graphical representation of the performance
data collected by Easy Tier over a 24-hour operational cycle.

The tool comes as a .iso file, which needs to be extracted to a temporary folder. The
installation is initiated by running setup.exe.
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The STAT Tool can be downloaded from the following website:

http://www-01.1ibm.com/support/docview.wss?uid=ssg154000935

9.7.1 Processing heat log files

448

STAT takes input from the dpa_heat log file and produces a Hypertext Markup Language
(HTML) file that contains the report. Download the heat_1log file, as described in 9.5.2,
“Downloading Easy Tier I/O measurements” on page 439, and save it to the HDD of a
Windows system.

For more information about the tool and to download it, see the following website:

http://www-01.1ibm.com/support/docview.wss?uid=ssg154000935

To process the files, complete the following steps:
1. Click Start — Run, enter cmd, and then click OK to open a command prompt.

2. Typically, the tool is installed in the C:\Program Files(x86)\IBM\STAT directory. Enter the

command to generate the report, as shown in Example 9-13:

C:\Program Files(x86)\IBM\STAT>STAT.exe -0 c:\<directory where_you want_the
output_to_go> c:\location_of _dpa_heat_data_file

If you do not specify -0 c:\<directory_where_you_want_the output_to_go>, the output

goes to the directory where the STAT. exe file is located.

Example 9-13 Generate HTML file

C:\EasyTier>STAT.exe -0 C:\EasyTier
C:\StorwizeV3700_Logs\dpa_heat.01010KV-1.101
209.141106.data

CMUAOOO19I The STAT.exe command has completed.

C:\EasyTier>

. The Storage Tier Advisor Tool creates a set of HTML files. Browse to the directory where

you directed the output file, and find the file named index.html. Open the file using your
browser to view the report.

Typically, the STAT tool generates the report as described in 9.7.2, “Storage Tier Advisor
Tool reports”.
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9.7.2 Storage Tier Advisor Tool reports

When you open the index.html file of an IBM Storwize V3700 system, a window opens that
gives you a complete system summary report, as shown in Figure 9-30.

W
4

IBM® Storwize® V3700

‘ System Summary

This report is based on data from Thu Ko 06 12:32:07 2014, Easy Tier has been running continuously since Tue Moy 04 10:27:20 2014

Storage Tier Advisor Tool version: 9.2.1.0

Storage facility IBM.2072-0G07D6C-1
Taotal storage pools monitored &

Total volumes monitored 33

Total capacity monitored 1853.0 GiB

Hot data capacity (% of total) 69.0 GiB {3%)

Data validity Valid

Latest Warmstart: No Warmstart

System state Latest Failback: No Failback

Storage Capacity . . * *
: Configuration i 2 3
Pool ID *1 (GIB) g Tier Status Data Management Status
Jain] 3620 Enterprise 26 GIB/100.00% 3594GiB

Summary Report X * ige i - .

P1 1668 Enterprise D) Dl 1207 GiB/100.00%

overloaded

Systemwide .
Recommendation ] g ENISTANSS

P2 1017 Enterprise + NL

P& 1830 Enterprize + ML

200~ Entries Per Page GO
|Ea5\,r Tier Management |Una|\ucated

Figure 9-30 STAT report: System Summary

The first page of the report shows the following information:

Storage facility

Total number of Storage Pools and volumes monitored
Total capacity monitored

Hot data capacity

Data validity

System state

vVvyvyvyYYyypy

As shown in In Figure 9-30, the prediction generated by the STAT is pool-based.

The next table shows how data is managed in the particular Storage Pools, and is denoted by
different colors. The total capacity of the Storage Pool is divided into two parts:

» The data managed by Easy Tier
» The unallocated space

The green portion of the bar represents the data managed by Easy Tier. The black portion of
the bar represents the unallocated space or data that is not being managed by Easy Tier.

In our example, a total of five Storage Pools were monitored with a total capacity of 1853.0
gibibytes (GiB). Therefore, the total of hot data capacity is approximately 3% or 69 GiB, as
shown in the system summary page. Click the Storage Pool P1 as shown in Figure 9-31 on
page 450.
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System Summary

This report is hased on data from Thu Moy 06 12:32:07 2014, Easy Tier has heen running continuously since Tue Moy 04 10:27:20 2014

Storage Tier Advisor Tool version: 9.2.1.0

Storage facility IBM.2072-0G0706C-1
Total storage pools monitored &

Total volumes monitored 33

Total capacity monitored 1853.0 GiB

Hot data capacity (% of total) 69.0 GiB (39%)

Data wvalidity walid

Latest Warmstart: No Warmstart

System state Latest Failback: No Failback

Storage Capacity

: Configuration i *2 *3
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Figure 9-31 Selecting Storage Pool P1

As shown in Figure 9-32, the STAT shows the MDisks that construct the Storage Pool. If the
Storage Pool is constructed by more than one MDisk, the STAT shows additional lines for
each MDisk.

The tool also shows the performance statistics and the projected IOPS for the MDisks after
the Easy Tier processes and rebalancing operations are completed on the extents of the
Storage Pool.

For each MDisk, the STAT tool shows the following:

The MDisk ID

The Storage Pool ID

The MDisk type

The number of IOPS threshold

The utilization of MDisk IOPS

The projected utilization of MDisk IOPS
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IBM® Storwize® V3700 1

G Storage Pool 0001 Performance Statistics and Improvement
Recommendation

This report is based on data from Thu Nov 06 12:32:07 2014, Easy Tier has been running continuously since Tue Moy 04 10:27:20 2014

Storage Tier Advisor Tool version: 9.2.1.0
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Figure 9-32 Storage Pool performance statistics
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The blue portion of the bar represents the percentage range, which is below the tier average
utilization of MDisk IOPS.

The red portion of the bar represents percentage range, which is above the maximum allowed
IOPS threshold.

In this example, the STAT shows 131% of utilization for the Enterprise Tier, so the IOPS
exceeded the threshold by 31%. The blue portion shows 90% out of 131% (approximately
69%) did not exceed the threshold for this particular tier. The red portion shows 41% out of
131% (approximately 31%) of IOPS exceeded the threshold, and the extents are potential
candidates to move to a higher tier.

In the Workload Distribution Across Tier section, the STAT shows the skew of the workload
of the Storage Pool selected. The X-axis (horizontal) denotes the percentage of extents in
use. The Y-axis (vertical) denotes the percentage of extents that are busy out of the given
percentage from the X-axis. In this graph, for instance, when you look at 10% of the extents in
the pool, about 84% of these are determined to be very busy. Figure 9-33 shows an example
of this graph.
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Figure 9-33 STAT Tool project workload distribution

In the Volume Heat Distribution section, the STAT shows volume heat distribution of all
volumes in the Storage Pool. The following list describes the columns:

VDisk ID

VDisk Copy ID

Configured size or VDisk capacity

I/O percentage of extent pool

The tiers that the volume is taking capacity from
The capacity on each of the tiers

The heat distribution of that Storage Pool
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The heat distribution of a volume is displayed using a color bar, which represents the
following:

» The blue portion of the bar represents the capacity of cold extents in the volume. Extents
are considered cold when not used heavily or the IOPS is very low.

» The orange portion of the bar represents the capacity of warm extents in the volume. Data
is considered warm when it is either used relatively heavily, or the IOPS is relatively more
compared to the cold extents or lower when compared to hot extents.

» The red portion of the bar represents the capacity of /4ot data in the volume. Data is
considered hot when used heavily, or when the IOPS is high.

Figure 9-34 shows a few examples of the volume heat distribution.

IBM® Storwize® V3700
. Volume Heat Distribution
vdisk ID 8 Copy ID *9 G:?;:Jtl;‘gd Psfrléir:;an%e Tier CaT[:;::-u:Yan Heat Distribution "1z
Pool
5 1 1.00 GiB 0.00% Entsrprize Tier | 1.00 Gifs
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23 a 200.00 GiB 16.89% Enterprise Tier  200.00 GIB 105.00 GIB 4.00 GIB
29 0 5.00 Gif 0.04% Enterprise Tier | 5.00 Gib
24 1] 200,00 GiB 14.71% Enterprise Tier | 200,00 GiB 112.00 GiB
25 1] 200.00 GiB 18.36% Enterprise Tier | 200.00 GiB
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Figure 9-34 Volume heat distribution

The Systemwide Recommendation section can be viewed on another page, which shows
the recommended configuration for the tiers as applicable for the configuration of the system.
Typically, it shows three recommended configurations:

» Flash (SSD)
» Enterprise
» Nearline
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Each recommendation displays the Storage Pools, the MDisk recommendation, and the
expected improvement. An example is shown in Figure 9-35.

IBM® Storwize® V3700
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This report is based on data from Thu Mov 06 12:32:07 2014 Easy Tier has been running continuously since Tue Moy 04 10:27:20 2014

Starage Tier Advisor Toal wersion: 9.2.1.0

Recommended SSD Configuration

Predicted
Storage Pool ID $8D Configuration Performance Total Improvement
Improvement
Performance Improved by Adding 1
o001 55D_800G_R10_W8_S0K Mdisk(s) I G2 el el
Performance Improved by adding 1
o002 S5D_800G_R10_WS 50K Mdisk(s) i) e il e e L
Recommended Enterprise Configuration
Storage Pool 1D Recommen_ded E_nterprlse Predicted IOPS Total Improvement
Configuration Improvement
Existing Enterprise Mdisk(s) Free
o002 Capacity (5.0 G 0% ~ 10% 0% e~ 10%
Summary Report . .
Recommended NL Configuration
Systemwide
Recommendation Cold Data

Storage Pool ID Recommended NL Configuration Total Improvement

Capacity(GiB)
Adding 1 7.2K_NL_4000G_R10_\wa

0001 Mdickrs) £10.0 £10.0
o003 adding 1 7.2Kﬂg|i|_;k?so)uuejmfwa — PR
ooog adding 1 7.2Kﬁg|i|;_k?SD)DDG_R10_W8 — AR
o002 adding 1 7.2Kﬁ3|i|_5_k?su)uue_mu_wa . .

Figure 9-35 STAT Tool systemwide recommendation
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10

Copy services

In this chapter, we describe the copy services functions provided by the IBM Storwize V3700
storage system, including IBM FlashCopy and Remote Copy. Copy services functions are
useful for making data copies for backup, application test, recovery, and so on. The IBM
Storwize V3700 system makes it easy to apply these functions to your environment through
its intuitive graphical user interface (GUI).

This chapter includes the following topics:

FlashCopy

Remote Copy

Troubleshooting Remote Copy
Managing Remote Copy using the GUI
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10.1 FlashCopy

Using the FlashCopy function of the IBM Storwize V3700 storage system, you can create a
point-in-time copy of one or more volumes. In this section, we describe the structure of
FlashCopy and provide details about its configuration and use.

You can use FlashCopy to solve critical and challenging business needs that require the
duplication of data on your source volume. Volumes can remain online and active while you
create consistent copies of the data sets. Because the copy is performed at the block level, it
operates below the host operating system (OS) and cache and, therefore, is 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, input/output (I/O) to the source volume is
disabled briefly to initialize the FlashCopy bitmap, and then is allowed to resume.

Although several FlashCopy options require the data to be copied from the source to the
target in the background (which can take time to complete), the resulting data on the target
volume copy appears to complete immediately. This task is accomplished by using a bitmap
(or bit array) that tracks changes to the data after the FlashCopy is started, and an indirection
layer, which enables data to be read from the source volume transparently.

10.1.1 Business requirements for FlashCopy

456

When you are deciding whether FlashCopy addresses your needs, you must adopt a
combined business and technical view of the problems that you must solve. Determine your
needs from a business perspective, and then determine whether FlashCopy fulfills the
technical needs of those business requirements.

With an immediately available copy of the data, FlashCopy can be used in the following
business scenarios:

» Rapidly creating consistent backups of dynamically changing data

FlashCopy can be used to create backups through periodic running. The FlashCopy target
volumes can be used to complete a rapid restore of individual files, or of the entire volume
through Reverse FlashCopy (by using the -restore option).

The target volumes that are created by FlashCopy can also be used for backup to tape. By
attaching them to another server and performing backups from there, it enables the
production server to continue largely unaffected. After the copy to tape completes, the
target volumes can be discarded, 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 enables 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 faster than other migration methods that are available through
the IBM Storwize V3700, because the size and 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 on the amount of
data and the technology in use, this process can easily take a day or more. With
FlashCopy, a copy can be created and be 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 that track inventories or similar data. With
FlashCopy, you can create copies for your reporting and data mining activities. This
feature reduces the load on your production systems, which increases their performance.

» Rapidly creating copies of production data sets for quality assurance

Quality assurance is an interesting case for FlashCopy. Because traditional methods
involve so much time and labor, the refresh cycle is typically extended. Because
FlashCopy reduces the time that is required, it enables much more frequent refreshes of
the quality assurance database.

10.1.2 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 by using consistency groups. For more information about
FlashCopy consistency groups, see “FlashCopy consistency groups” on page 462.

The minimum granularity that the IBM Storwize V3700 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
V3700 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 that are specified), the IBM
Storwize V3700 must put the cache into write-through mode, which flushes the I/O that is
bound for the source volume. If you are scripting FlashCopy operations from the
command-line interface (CLI), you must run the prestartfcmap or prestartfcconsistgrp
command. However, this step is managed for you and carried out automatically by the GUI.

This is not the same as flushing the host cache, which is not required. After FlashCopy is
started, an effective copy of a source volume to a target volume is created. The content of the
source volume is immediately presented on the target volume, and the original content of the
target volume is lost. This FlashCopy operation is also referred to as a time-zero copy (Ty).

Immediately following the FlashCopy operation, the source and target volumes are available
for use. The FlashCopy operation creates a bitmap that is referenced and maintained to direct
I/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 10-1 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.
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 i copied to the target,
- - When a background copy is complete,

the source and target are logically
independent and the FlashCopy
mapping can be deleted without
affecting the target.

Figure 10-1 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 that are grouped 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 kilobytes (KB) or 256 KB grain sizes (256 KB is the default). The FlashCopy bitmap
contains 1 bit for each grain, and is used to track whether the source grain was copied to the
target. The 64 KB grain size uses bitmap space at a rate of four times the default 256 KB size.

The FlashCopy bitmap dictates the following read and write behaviors for the source and
target volumes:
» Read I/O request to source

Reads are performed from the source volume the same as for non-FlashCopy volumes.
» Write I/O request to source

Writes to the source cause the grains of the source volume to be copied to the target if
they were not already, and then the write is performed to the source.

» Read I/O request to target

Reads are performed from the target if the grains were already 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 first, unless
the entire grain is being written, in which case the write completes to the target only.
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FlashCopy mappings

A FlashCopy mapping defines the relationship between a source volume and a target volume.
FlashCopy mappings can be stand-alone mappings or a member of a consistency group, as
described in “FlashCopy consistency groups” on page 462.

Incremental FlashCopy mappings

In an incremental FlashCopy, the initial mapping copies all of the data from the source volume
to the target volume. Subsequent FlashCopy mappings copy only data that was 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 they refer to the
source. A dependency relationship exists between a particular target and all newer targets
that share a source until all data is copied to this target and all older targets.

Cascaded FlashCopy mappings

The cascaded FlashCopy function enables 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, where 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 that is defined as a value of
0 - 100. The background copy rate can be defined and dynamically changed for individual
FlashCopy mappings. A value of 0 disables background copy. This option 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, only the target volume is a valid copy of the source
data while the FlashCopy mapping remains in place. Copying only the changed data saves
your storage capacity (assuming that it is thin provisioned, and that the -rsize option was
correctly set up.)
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The relationship of the background copy rate value to the amount of data that is copied per
second is shown in Table 10-1.

Table 10-1 Background copy rate

Value Data that is 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 megabyte (MB) 4 16

41 - 50 2 MB 8 32

51 - 60 4 MB 16 64

61-70 8 MB 32 128

71-80 16 MB 64 256

81-90 32 MB 128 512

91 -100 64 MB 256 1024

Data copy rate: The data copy rate remains the same, regardless of the FlashCopy grain
size. The difference is the number of grains that are copied per second. The grain size can
be 64 KB or 256 KB. The smaller size uses more bitmap space, and therefore limits the
total amount of FlashCopy space possible. However, it might be more efficient regarding
the amount of data that is moved, depending on your environment.

Cleaning rate

The cleaning rate provides a method for FlashCopy copies with dependent mappings
(multiple target or cascaded) to complete their background copies before their source goes
offline, or is deleted after a stop is issued.

When you create or modify a FlashCopy mapping, you can specify a cleaning rate for the
FlashCopy mapping that is independent of the background copy rate. The cleaning rate is
also defined as a value of 0 - 100, which has the same relationship to data copied per second
as the backup copy rate (see Table 10-1).

The cleaning rate controls the rate at which the cleaning process operates. The purpose of
the cleaning process is to copy (or flush) data from FlashCopy source volumes upon which
there are dependent mappings.

For cascaded and multiple target FlashCopy, the source might be a target for another
FlashCopy or a source for a chain (cascade) of FlashCopy mappings. The cleaning process
must complete before the FlashCopy mapping can go to the stopped state. This feature 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
A mapping is in one of the following states at any point:

>

Idle or Copied

The source and target volumes act as independent volumes even if a mapping exists
between the two. Read/write caching is enabled for the source and the target volumes. If
the mapping is incremental and the background copy is complete, the mapping records
only the differences between the source and target volumes. The source and target
volumes go offline if the connection to both nodes in the IBM Storwize V3700 storage
system that the mapping is assigned to is lost.

Copying
The copy is in progress. Read/write caching is enabled on the source and 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 Small Computer System Interface (SCSI) front end as a hardware error.

If the mapping is incremental and a previous mapping completed, the mapping records
only the differences between the source and target volumes. The source and target
volumes go offline if the connection to both nodes in the IBM Storwize V3700 storage
system that the mapping is assigned to is lost.

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 completed, the mapping records
only the differences between the source and target volumes. The source and target
volumes go offline if the connection to both nodes in the IBM Storwize V3700 storage
system that the mapping is assigned to is lost.

Stopped

The mapping is stopped because 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. The source and target volumes go offline if the connection to both
nodes in the IBM Storwize V3700 storage system that the mapping is assigned to is lost.

Stopping

The mapping is copying data to another mapping. If the background copy process is
complete, the target volume is online while the stopping copy process completes. If the
background copy process did 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 did start, but it did not complete. Access to the metadata is lost, which
causes the source and target volume to go offline. When access to the metadata is
restored, the mapping returns to the copying or stopping state, and the source and target
volumes return online. The background copy process resumes.

Any data that was not flushed, and was written to the source or target volume before the
suspension, is in cache until the mapping leaves the suspended state.
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FlashCopy consistency groups

Consistency groups address the requirement to preserve point-in-time data consistency
across multiple volumes for applications that include related data that spans them. For these
volumes, consistency groups maintain the integrity of the FlashCopy by ensuring that
dependent writes are run in the application’s intended sequence. For more information about
dependent writes, see “Dependent writes” on page 462.

When consistency groups are used, the FlashCopy commands are issued to the FlashCopy
consistency group, which performs the operation on all FlashCopy mappings that are
contained within the consistency group.

Figure 10-2 shows a consistency group that consists of two FlashCopy mappings.

volume 15 volume 1T

FC_Source FC_Target

volume 25 volume 2T

FC_Source FC_Target

— -
T o - =

Figure 10-2 FlashCopy consistency group

FlashCopy mapping management: After an individual FlashCopy mapping is added to a
consistency group, it can be managed only as part of the group. Operations such as start
and stop are no longer allowed on the individual mapping.

Dependent writes
To show why it is crucial to use consistency groups when a data set spans multiple volumes,
consider the following typical sequence of writes for a database update transaction:

1. A write is run to update the database log, which indicates that a database update is about
to be performed.

2. A second write is run to complete the actual update to the database.

3. A third write is run to update the database log, which indicates that the database update
completed successfully.

The database ensures the correct ordering of these writes by waiting for each step to
complete before it starts the next step. However, if the database log (updates 1 and 3) and the
database (update 2) are on separate volumes, it is possible for the FlashCopy of the database
volume to occur before the FlashCopy of the database log. This situation can result in the
target volumes seeing writes (1) and (3) but not (2), because the FlashCopy of the database
volume occurred before the write was completed.
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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 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 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 that 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 the FlashCopy for the consistency group is started, all FlashCopy
mappings in the consistency group are started at the same time, which results in a
point-in-time copy that is consistent across all FlashCopy mappings that are contained in the
consistency group. A consistency group aggregates FlashCopy mappings, not volumes.

Therefore, 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.

Important: Do not place stand-alone mappings into a consistency group, because they
become controlled as part of that consistency group.

FlashCopy consistency group states
A FlashCopy consistency group is in one of the following states at any point:

» 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.

» 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 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.
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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, therefore
enabling processes that use 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 the reverse
copy operation is started. This copy restores the original source data, which can be useful for
diagnostic purposes.

Figure 10-3 shows an example of the reverse FlashCopy scenario.
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Figure 10-3 Reverse FlashCopy scenario

To restore from a FlashCopy backup using the GUI, 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.

3. Start the FlashCopy map (volume Y to volume X).

The -restore option: In the CLI, you must add the -restore option to the svctask
startfcmap command manually. For more information about using the CLI, see
Appendix A, “Command-line interface setup and SAN Boot” on page 649. The GUI
adds this suffix automatically if it detects that you are mapping from a target back to
the source.
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Regardless of whether the initial FlashCopy map (volume X to volume Y) is incremental, the
Reverse FlashCopy operation copies only the modified data.

Consistency groups are reversed by creating a set of 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.

10.1.3 Planning for FlashCopy

There are several items that must be considered before a FlashCopy is performed, which are
described 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 V5000 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 10-2 shows some of the FlashCopy maximum configurations. For more information
about the most current values, see the IBM Storwize V3700 Knowledge Center on the
following website:

http://www.ibm.com/support/knowledgecenter/STLM5A/Tanding/V3700_welcome.htm]
Also see the planning and installation documentation on the following website:

https://www.ibm.com/support/entry/myportal/plan_install/system storage/disk system
s/mid-range_disk_systems/ibm_storwize_V3700?productContext=-2033461677

Table 10-2 FlashCopy maximum configurations

FlashCopy property Maximum
FlashCopy targets per source 256
FlashCopy mappings per cluster 4096
FlashCopy consistency groups per cluster 255
FlashCopy mappings per consistency group 512
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FlashCopy presets

The IBM Storwize V3700 storage system provides three FlashCopy presets (Snapshot,
Clone, and Backup) to simplify the more common FlashCopy operations, as shown in

Table 10-3.

Table 10-3 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. Instead, it is used to maintain a view of the production
data at the time that the snapshot is created.

This preset automatically creates a thin-provisioned target volume with none of the
capacity that is allocated at the time of creation. The preset uses a FlashCopy
mapping with none of the 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 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 expandable Advanced Settings
section in the GUI.
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10.1.4 Managing FlashCopy using the GUI

The IBM Storwize V3700 storage system provides a separate function icon to access copy
service management. The following windows are available for managing FlashCopy under the
Copy Services function icon:

» FlashCopy
» Consistency Groups
» FlashCopy Mappings

The Copy Services function icon is shown in Figure 10-4.

System superuser (Security Administrator]

Actions Overview

Remote Copy

)
,,/ 2
S
(o AllocstetiObytes [ 1231 TiB (0%) %) () Rumnivo Tl D, 2 e HoalthStats

Figure 10-4 Copy Services function icon

Most of the actions to manage the FlashCopy mapping can be done in the FlashCopy window
or the FlashCopy Mappings windows, although the quick path to create FlashCopy presets
can be found only in the FlashCopy window.
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To manage FlashCopy mapping, complete the following steps:

1. Click FlashCopy in the Copy Services function icon menu and the FlashCopy window
opens, as shown in Figure 10-5. The FlashCopy mappings are organized by volumes.

s > FlashCopy superus
| i= Actions | o Filter
Volume Name a Progress apac roup lash Time I

RedbookVolumel 10.00 GiB

RedbookVolume1 10.00 GiB

RedbookVolume2 10.00 GiB

RedbookVolumes 10.00 GiB

RedbookVolumed 10.00 GiB

RedbookVolumes 10.00 GiB
H
:.Er’

(o Miocated: 60.00GiB [ 1231 TiB (0%) %) (2] Running Tasks (7) ) N Y

Figure 10-5 FlashCopy window

2. Click FlashCopy Mappings in the Copy Services function icon menu and the FlashCopy
Mappings window opens, as shown in Figure 10-6. In this window, the FlashCopy
mappings are listed individually.

FlashCopy Mappings superus
[ Create FlashCopy Mapping | i= Actions | O Filter | 5]
Mapping N_.. tatus. ource Volume rarget Volume Progress roup lash Time 2
Tomapo a
femap1 idie R 3 0%
8 ]
‘1"’
)
[ Allocated: 60.00 GiB / 12.31 TiB (0%) EN) 2] Running Tasks (7) D — e —

Figure 10-6 FlashCopy Mappings window
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3. The Consistency Groups window is used to manage the consistency groups for
FlashCopy mappings. Click Consistency Groups in the Copy Services function icon
menu and the Consistency Groups window opens, as shown in Figure 10-7.

Consistency Groups

superus: y Administrator)

| + Create Consistency Group | i= Actions | O Filter ™
Mapping Name 2 [Staws Source Volume | Target Volume Progress Flach Time ¥
fff Not in a Group
fomapd tdie 1
«@d‘t{l consistgrpo Idle or Copied
femapt tdie
g
it
&
YTV EPX TR TS — =) L——heTel] ) —— e —

Figure 10-7 Consistency Groups window
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Quick path to create FlashCopy presets
It is easy to create a FlashCopy by using the presets in the FlashCopy window.

Creating a snapshot
To create a snapshot, complete the following steps:

1. In the FlashCopy window, choose a volume and click Create Snapshot from the Actions
menu, as shown in Figure 10-8.

2. Alternatively, you can highlight your chosen volume and right-click to access the Actions
menu.

FlashCopy superuser (Security Administrator)

Create Snapshot {}_'\J 3 Frogress apaci roup ash ... L
Create Clonge 10.00 GiB
Create Backup 4 1aie
L! Advanced FlashCopy... 3 10.00 GiB
o 10.00 GiB
'i&]g Show Related Volumes & idie T
e Delete 10.00 GiB
Properties 10.00 GiB
10.00 GiB
vdisk0 1.41 TiB

Ce-lisE

@ iz S — - —

Figure 10-8 Create a snapshot using the preset

You now have a snapshot volume for the volume you selected.
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Creating a clone
To create a clone, complete the following steps:

1. In the FlashCopy window, choose a volume and click Create Clone from the Actions
menu, as shown in Figure 10-9.

2. Alternatively, highlight your chosen volume and right-click to access the Actions menu.

FlashCopy

(= Ac‘tions] :
Create Snapshot Status Progress Capacity Grou Flash ... |
og P p
Create Clone {b 10.00 GiB
Create Backup Idle
: 10.00 GiB
L-! Advanced FlashCopy.. ’
— 10.00 GiB
'@ Show Related Volumes idle T
o Delete 10.00 GiB
u Properties 10.00 GiB
4[ 10.00 GiB
‘ ’ vdisk0 1.41 TiB
&

@ Running Tasks (2) '

Figure 10-9 Create a clone from the preset

You now have a clone volume for the volume you selected.
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Creating a backup
To create a backup, complete the following steps:

1. In the FlashCopy window, choose a volume and click Create Backup from the Actions
menu, as shown in Figure 10-10.

2. Alternatively, highlight your chosen volume and right-click to access the Actions menu.

CeREme Cn

Create Snapshot Status Progress Capacity Group Flash ... ]
Create Clone 10.00 GiB
Create Backup ® LE
Advanced FlashCopy... » LS
10.00 GiB
Show Related Volumes dle consistgrpd
e 10.00 GiB
Properties 10.00 GiB
10.00 GiB
vdisk0 1.41 TiB
e RumminaTle 2) )  C—cibSca—

Figure 10-10 Create a backup from the preset
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You now have a backup volume for the volume you selected.
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3. In the FlashCopy window and in the FlashCopy Mappings window, you can monitor the
progress of the running FlashCopy operations, as shown in Figure 10-11. The progress
bars for each target volume indicate the copy progress as a percentage. The copy
progress remains 0% for snapshots (there is no change until data is written to the target

volume). The copy progresses for clone and backup continues to increase until the copy
process completes.

FlashCopy Mappings superuser (Security Administrator)

|. + Create FlashCopy Mapping | i= Actions | C. Filter | [5]

Status purce Volume arget Volume Progress roup L
femapd Idle FlashCopyVold FlashCopyVol1
femapd (@ Copying FlashCopyVol2 FlashCopyVol3 EEE |

4 1 3

mmispic2E7 T/ eB1TB G0 L) @ Bumieg Todde (1) | Mool

Figure 10-11 FlashCopy in progress viewed in the FlashCopy Mappings window
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4. The copy progress can also be found under the Running Tasks status indicator, as shown
in Figure 10-12.

FlashCopy Mappings

ity Administratar)
[ # create FlashCopy Mapping | i= Actions | O Filter | [H Eliiey) HIAS sl || SRR UAS v e
Mapping N... &« Source Volume | Target Volume
femap0 Idle FlashCopyVol0 FlashCopyVol1
fomapt & Copying FlashCopyVol2 FlashCopyVol3 " 45%
8
¢
@
3 hr 1 FlashCopy operation
4 k
R L
Cemblemisboozinjcaonn ) @ teimtelew)

Figure 10-12 Running Tasks bar: FlashCopy operations
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5. This view is slightly different from the FlashCopy and FlashCopy Mappings windows, as

shown in Figure 10-13.

1 FlashCopy operation

Name Progress b L
FlashCopyVol2 — FlashCopyVol3 EEE

Figure 10-13 FlashCopy operations shown through Running Tasks

After the copy processes complete, you find that a FlashCopy mapping with the clone

preset is deleted automatically. There are now two identical volumes that are independent

of each other.
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10.1.5 Managing FlashCopy mappings

The FlashCopy presets cover the most frequently used FlashCopy configurations for general
situations. However, customized FlashCopy mappings are still necessary in some
complicated scenarios.

Creating FlashCopy mappings
You can create FlashCopy mappings through the FlashCopy window:

1. Select the volume that you want to be the source volume for the FlashCopy mapping and
click Advanced FlashCopy from the Actions menu, as shown in Figure 10-14.

2. Alternatively, select the volume and right-click.

25 = FlashCopy superuser (Security Administrator)

[ i= Actions | O Filter

Volume Name atus Progress apac roup ash ... L)
FlashCopy\old 50,00 GiB
FlashCopyvlr e
L_! FlashCopyVold 50.00 GiB
FlashCopy\ol2 50.00 GiB
= FlashCopyVol3 50.00 GIB
Create Snapshot
Try FlashCopy\Vold 50,00 GiB
it
FlashCopy\Vol5 [ErEHEETTE | 50.00 GiB
i‘[ FlashCopyVol6 Create Backup
I , FlashCopyVolT Advanced FlashCopy... »|  Create New Target Volumes {*_f-)
RedbookVoll Show Related Volumes Use Existing Target Volumes
‘: RedbookVoll Delete 1
SASVol . 1.00 GiB
5 ks Properties
controllerd_000H 1.00 GiB
e Running Tasks (0) )

Figure 10-14 Create advanced FlashCopy

3. You can Create New Target Volumes as part of the mapping process, or Use Existing
Target Volumes. We describe creating volumes next. To use existing volumes, see “Using
existing target volumes” on page 482.

Creating target volumes
Complete the following steps to create target volumes:

1. Click Create new target volumes if you have not yet created the target volume.
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2. The wizard guides you to choose a preset, as shown in Figure 10-15. Choose one preset
that has the most similar configuration to the one that is required.

Create FlashCopy Mapping x

Select a Preset

Snapshot Cione Backup

» Advanced Settings

B

Figure 10-15 Choose a preset most similar to your requirement

3. Click Advanced Settings to make any appropriate adjustments to the advanced settings:

a. The following default advanced settings for the Snapshot preset are shown in
Figure 10-16:

e Background Copy: 0

* Incremental: No

¢ Auto Delete after completion: No
e Cleaning Rate: 0

Create FlashCopy Mapping x

Select a Preset

e o e

Snapshot Clone Backup

w Advanced Settings

Background Copy Rate: No Background Copy
Slower [0} Fazter (100}
Incremental

Delete mapping after completion

Cleaning Rate:
Slower [0} Fazter (100
e o o

e

Figure 10-16 Default settings for the snapshot preset
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b. The following Advanced Settings for the Clone preset are shown in Figure 10-17:

e Background Copy: 50

* Incremental: No

¢ Auto Delete after completion: Yes
¢ Cleaning Rate: 50

Create FlashCopy Mapping

Select a Preset
e Y
L A
Snapshot Clone Backup

w Advanced Settings

Background Copy Rate: 50

=

Slower [0 Fazter {100}
[] Incremental

[+| Delete mapping after completion

Cleaning Rate: 50

Il

Slower (0} Fazter (100}

s

e e e

Figure 10-17 Default settings for the clone preset
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c. Figure 10-18 shows the following Advanced Settings for the Backup preset:

e Background Copy: 50

* Incremental: Yes

¢ Auto Delete after completion: No
e Cleaning Rate: 50

Create FlashCopy Mapping

Select a Preset

Snapshot Clone
w Advanced Settings

Background Copy Rate: 50
Slower (0] Fazter ({100

+| Incremental

Delete mapping after completion

Cleaning Rate: 50

Slower () Fazter (100

e e e

e =

Figure 10-18 Default settings for the backup preset

Change the settings of the FlashCopy mapping according to your requirements and click

Next.

In the next step, you can add your FlashCopy mapping to a consistency group, as shown

in Figure 10-19. If the consistency group is not ready, the FlashCopy mapping can be

added to the consistency group afterward. Click Next to continue.

Create FlashCopy Mapping x

Do you want to add the FlashCopy mappings to a consistency
group?

@ No, do not add the mappings to a consistency group.

Yes, add the mappings to a consistency group.

e Pt

R i

Figure 10-19 Add FlashCopy mapping to a consistency group
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6. You can define how the new target volumes manage capacity, as shown in Figure 10-20.
The Create a Generic volume option is your default choice if you selected Clone or Backup
as your basic preset.

Create FlashCopy Mapping x

How do you want the volumes to manage capacity?
Use Thin-Provisioning
@) Create a generic volume

Inherit properties from source volume

L e

e e

Figure 10-20 Defining how target volumes use capacity

7. If you select a thin-provisioned volume, more options are available, as shown in
Figure 10-21. The other option is to inherit the Source Volume properties.

Create FlashCopy Mapping x

How do you want the volumes to manage capacity?

(@ Use Thin-Provisioning

Real Capacity

E] % of Virtual Capacity

Automatically Expand

Warning Threshold

(7) Create a generic volume

(7) Inherit properties from source volume

i

B s G2

Figure 10-21 Advanced thin provision options
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8. Click Next to continue. You can choose from which Storage Pool you want to create your
target volume, as shown in Figure 10-22. You can select the same Storage Pool used by
the source volume, or select a different pool.

Create FlashCopy Mapping X

Select the pool that is used to automatically create new targets:
@ Use the same pool that is used by the source volume.

Use the following pool:

i

i e

Figure 10-22 Selecting Storage Pool for target volume

9. Click Finish when you make your decision. The mappings and volume are created.

10.Click Close to see the FlashCopy mapping created on your volume with a new target, as
shown in Figure 10-23. The status of the newly created FlashCopy mapping is Idle. It can
be started, as described in “Starting a FlashCopy mapping” on page 486.

FlashCopy superuser
[ = Actions | O, Filter ™
Volume Name Status Progress Capacity Group Flash ... L3

FlashCopyVoll 50.00 GiB

FlashCopyVol1 B 1die
L-! FlaghCopyVol1 50.00 GiB

f FlashCopyVol2 50.00 GiB '

w FlashCopyVol2_01 7 1die
Try ' FlashCopyVol2_01 50.00 GiB
-ﬂ] FlashCopyVol3 50.00 GiB
‘I FlashCopyVold4 50.00 GiB
| FlashCopyVol5 50.00 GiB
ll FlashCopyVol 500 GiB
i, FlashCopyVol? 5.00 GiB
o RedbookVoll 988.00 GiB
‘& RedbookVold 1.41TiB
SASVol 1.00 GiB
V3T00_Vol_04 10.00 GiB
controllerd_0000000000000004 1.00 GiB

@ Running Tasks (0) C — e |

Figure 10-23 New FlashCopy mapping is created with a new target
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Using existing target volumes
Complete the following steps to use existing target volumes:

1. If you already have candidate target volumes, select Use Existing Target Volumes in the
Advanced FlashCopy menu, as shown in Figure 10-24.

FlashCopy
[ i= Actions | O\ Filter
Volume Name .
A_W3700_Vol_01 10.00 GiB &
A_W3T00_Vol_01_01 & copying Now 5, 204...
L! A_W3700_Vol_01_01 10.00 GiB
. FlashCopyVold 50.00 GiB
% FlashCopyVol1 Idle
Fry FlashCopyVol1 50.00 GiB
i}] FlashCopyVol2 50.00 GiB
4[ FlashCopyVol2_01 Idle
= FlashCopyVol2_01 50.00 GiB 3
l ’ FlashCopyVol3 3 50.00 GiB
&-, FlashCopyVol4 Create Snapshot 50.00 GiB
s FlashCopyVol5 50.00 GiB
w FlashCopyVol& Create Clone A0 GiB .
FlashCopyVol7 Create Backup |
RedbookVold Advanced FlashCopy... » Create New Target Volumes
RedbookVold Show Related Volumes Use Existing Target Volumes {ﬁ_“ .
SASwo! Delete / -
Properties
St A ey Jening Tocks (1)  — e s

Figure 10-24 Create FlashCopy mapping using existing target volume

2. You must choose the target volume for the source volume that you selected. Select the
target volume from the drop-down menu in the right pane of the window and click Add, as
shown in Figure 10-25.

Create FlashCopy Mapping x

Select the source and target volumes for the FlashCopy mapping.

Source Volume Target Volume

| FlashCopyVol3 | —

FlashCopyVol0
FlashCopyVol1
FlashCopyVol2
FlashCopyVol2_01

Capacity: 50.00 GiB

FlashCopyVold
e P T A PP @ PRI,
FlashCopyVols

Figure 10-25 Select the target volume
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3. After you click Add, the FlashCopy mapping is listed, as shown in Figure 10-26. Click the
red X to delete it if the FlashCopy mapping is not the one that you want to create.

4. Additional mappings can be made by selecting further source and target volumes from the
drop-down boxes and clicking Add. When all of the FlashCopy mappings that you want
are defined, click Next to continue.

Create FlashCopy Mapping X
Select the source and target volumes for the FlashCopy mapping.

Source Volume Target Volume

FlashCopy\ol3 S FlashCopy\old #

o s

e “careo

Figure 10-26 Add FlashCopy mapping

Chapter 10. Copy services 483



5. Select the preset and (if necessary) adjust the settings by using the Advanced Settings
section, as shown in Figure 10-27. (For more information about the Advanced Settings,
see “Creating target volumes” on page 476.) Confirm that the settings meet your
requirements and then click Next.

Create FlashCopy Mapping X

Select a Preset

| - | .y ! gy |
o B+ =

Snapshot Cions Backup
- Advanced Settings

Background Copy Rate: No Background Copy

Incremental

Delete mapping after completion

Cleaning Rate: 0

o e s

Figure 10-27 Select a preset and make your adjustments

6. You can now add the FlashCopy mapping to a consistency group (if necessary), as shown
in Figure 10-28. Selecting Yes displays a drop-down menu from which you can select a
consistency group. Click Finish and the FlashCopy mapping is created with the status of
Idle, as shown in Figure 10-28.

Create FlashCopy Mapping X

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.

e

Figure 10-28 Select a preset and make your adjustments
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Creating new FlashCopy mappings

To create FlashCopy mappings in the FlashCopy Mappings window, complete the following
steps:

1. Click Create FlashCopy Mapping, as shown in Figure 10-29.

FlashCopy Mappings superuser (Security Administrator)

femapd Idle FlashCopyVold FlashCopyVol1

femapd & Copying A_V3700_Vol_01 A_V3700_Vol_01_01
L! fcmap2 Idle FlashCopyVol2 FlashCopy\ol2_01

L |
ke
&

4 L1 2

@ R ) “

Figure 10-29 Create a FlashCopy mapping in the FlashCopy Mappings window

2. A wizard guides you through the process to create a FlashCopy mapping. The steps are
the same as creating an Advanced FlashCopy mapping using Existing Target Volumes, as
described in “Using existing target volumes” on page 482.
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Starting a FlashCopy mapping

Most of the FlashCopy mapping actions can be performed in the FlashCopy window or the
FlashCopy Mapping window. For the actions that are available in both windows, we show in
the following sections the steps in the FlashCopy window, although the steps are the same if
you were to use the FlashCopy Mapping window. To start mapping, complete the following
steps:

1. Select the FlashCopy target volume in the FlashCopy window.

2. Select the Start option from the Actions menu (as shown in Figure 10-30), or right-click
and select Start. The status of the FlashCopy mapping changes from Idle to Copying.

FlashCopy superuser (Security Administrator)
(= Actions || filter_
Move to Consistency Group Progress Capacity Group Flash ... =
10.00 GiB 2
s o Nov ', 201..
L! 10.00 GiB
— 50.00 GiB
=¥ Rename Target Volume
.r Delete Mapping 50.00 GiB
Show Related Volumes 50.00 GiB
71 S (T — |
‘ ’ 50.00 GiB 1
FlashCopyVol3 : 50.00 GIiB
&, FlashCopyVol4 50.00 GiB
s FlashCopyVols 50.00 GiB
‘#‘ FlashCopyVolé 5.00 GiB
FlashCopyVol? 5.00 GiB
RedbookVold 985.00 GiB
RedbookVolt 1.41 TiB N
SASVol 1.00 GiB o

Figure 10-30 Start FlashCopy mapping
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Stopping a FlashCopy mapping

To stop FlashCopy mapping, complete the following steps:
1. Select the FlashCopy target volume in the FlashCopy window.

2. Click the Stop option from the Actions menu, as shown in Figure 10-31. After the
stopping process completes, the status of the FlashCopy mapping is changed to Stopped.

FlashCopy superuser (Security Administrator)

10.00 GiB i
ing Nov 5, 201...
: 10.00 GiB
L! sl ‘{b 50.00 GiB
'@ Rename Target Volume ying Nov 5, 201...
TTe Delete Mapping 50.00 GiB
M Show Related Volumes 50.00 GiB
,;[. Edit Properties |
50.00 GiB
l ’ FlashCopyVol3 ’ 50.00 GiB
&-. FlashCopyVol4 50.00 GiB
s FlashCopyVol5 50.00 GiB
% FlashCopyVolg 5.00 GiB
FlashCopyVol? 5.00 GiB
RedbookVol0 5988.00 GiB
RedbookVoll 1.41 TiB N
SASVol 1.00 GiB -

lizsmtzhizgs tojsmne(tow) v/ Q@ Sumsa s (2 T —

Figure 10-31 Stopping a FlashCopy mapping
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Renaming the target volume

If the FlashCopy target volumes were created automatically by IBM Storwize V3700, the
name of the target volume is the source volume name plus a suffix that includes numbers.
The name of the target volumes can be changed to be more meaningful in your environment:

1. Select the FlashCopy target volume in the FlashCopy window.

2. Click the Rename Target Volume option from the Actions menu (as shown in
Figure 10-32), or right-click the selected volume.

FlashCopy

[ = Actions | . Filter

Volume Name Status Progress Capacity Group Flash ... I
A_V3T00_Vol_01 10.00 GiB -
A_V3700_Vol_01_01 (& Copying Nov 5, 201...
L! A_W3T00_Vol_01_M 10.00 GiB
- FlashCopy\old 50.00 GiB
= FlashCopyVolt (@ Copying Nov 5, 201...
Tre FlashCopy\ol1 50.00 GiB
J_H FlashCopy\ol2 50.00 GiB
4’[ FlashCopyVol2_04 Idle 0% |
‘ : FlashCopyVol2_01 Move to Consistency Group
FlashCopyVol3
i-, FlashCopy\Vol4
FlashCopyVol5 Start
W FlashCopyVolG
FlashCopyVol7 Rename Target Wu@e
RedbookVoll Delete Mapping
RedbookVolt Show Related Volumes h
SASVol -
2l Edit Properties e
| )

Figure 10-32 Rename a target volume

3. Enter your new name for the target volume, as shown in Figure 10-33. Click Rename
to finish.

Rename Volume X

ew Mame

FlashCopyVol2_01 | FlashCopyVol2_01

Figure 10-33 Rename a target volume
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Renaming a FlashCopy mapping

The FlashCopy mappings are created with names that begin with fcmap. You can change this
to be something more meaningful:

1. Select the FlashCopy mapping in the FlashCopy Mappings window.
2. Click Rename Mapping in the Actions menu, as shown in Figure 10-34.

FlashCopy Mappings superuser (Security Administrator)

| + Create FlashCopy Mapping | i= Actions | C- Filter | [5] Showing 3 FC mappings | Selecting 1 FC mapping
Mapping N... & Source Volume Target Volume
femap0 @ conpying FlashCopyVol0 FlashCopyVol1
femapt @ copying A_\3700_Vol_01 A_V3700_Vol_01_04
L! fcmap2 Idle FlashCopyVol2 Flashe, ne FrTR—
Create FlashCopy Mapping

@

Move to Consistency Group

-
¥

Gl &

Start

Rename Mapping l{"_”']
Delete Mapping
Show Related Volumes

Edit Properties
< | n 3
Ctlogichogernjconion b)) @ izl )

Figure 10-34 Rename a FlashCopy mapping

3. Enter the new name for the FlashCopy mapping, as shown in Figure 10-35. Click Rename
to finish.

Rename FlashCopy Mapping X

New Name

fcmap2 | fcmap2

s e e

Figure 10-35 Enter a new name for the FlashCopy mapping
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Deleting a FlashCopy mapping
To delete FlashCopy mapping, complete the following steps:

1. Select the FlashCopy target volume in the FlashCopy window.

2. Click Delete Mapping in the Actions menu (as shown in Figure 10-36), or right-click the
selected volume.

FlashCopy Mappings superuser (Security Administrator)

|' + Create FlashCopy Mapping | i= Actions | O. Filter | [5]
Status ource Volume arget Volume Progress roup L3
femap0 @ Copying FlashCopy\Vold FlashCopy\olt
fcmapt @& copying A_V3700_Vol 04 A_V3700_Vol_01_04
L-! fcmap2 Idle 0%
..,&—’-3. Create FlashCopy Mapping

Move to Consistency Group
Start

Rename Mapping
Delete Mapping @
Show Related Volumes

Edit Properties

4 111 k

@ Running Taskes (2) IR —

Figure 10-36 Select Delete Mapping

FlashCopy Mapping state: If the FlashCopy mapping is in the Copying state, it must
be stopped before it is deleted.
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3. You must confirm your action to delete FlashCopy mappings in the window that opens, as
shown in Figure 10-37. Verify the number of FlashCopy mappings that you want to delete.
If you want to delete the FlashCopy mappings when the data on the target volume is
inconsistent with the source volume, select the option to do so.

Delete FlashCopy Mapping X

You selected 1 FlashCopy mapping to delete. Verify the FlashCopy
mapping to delete:

femap? (FlashCopyVolZ -» FlashCopyWVolZ 01)

Verify the number of FlashCopy mappings that yvou are deleting:

I

Delete the FlashCopy mapping even when the data on the target
volume is inconsistent, or if the target volume has other dependencies.

el oo |

Figure 10-37 Confirm the deletion of FlashCopy mappings

4. Click Delete and your FlashCopy mapping is removed.

Important: Deleting the FlashCopy mapping does not delete the target volume. If you
want to reclaim the storage space occupied by the target volume, you must delete the
target volume manually.
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Showing related volumes
To show the FlashCopy mapping dependencies, complete the following steps:

1. Select a target or source volume in the FlashCopy window.

2. Click Show Related Volumes in the Actions menu (as shown in Figure 10-38) or
right-click the selected volume.

FlashCopy superuser

|' i= Actions | O. Filter

Volume Name tatus Progress apacity roup ash ... L3
A_VIT00_Vol_041 10.00 GiB =
A_V3700_Vol _01_01 @) Copying Nov 5, 201...
L! A_V3700_Vol_01_04 10.00 GiB
) FlashCopy\Vold 50.00 GiB
'33" FlashCopy\Vol1 & Copying Nov 5, 201...
e FlashCopyVold 50.00 GiB
ia FlashCopy\Vol2 50.00 GiB
!![ FlashCopy\Viol2_04 & idie 0% 1
‘ : Pl Move to Consistency Group |
FlashCopy\Vol3
i-, FlashCopyVold
FlashCopyVol5 Start
w FlashCopyVol&
FlashCopyVolT Rename Target Volume
Redbook\Vold Delete Mapping
ELETIINEL Show Related Volumes  {™) B
SASVol -
9 Edit Properties
{

Figure 10-38 Show Related Volumes menu

3. The FlashCopy mapping dependency tree opens, as shown in Figure 10-39.

Related Volumes x

Sources:

£ 2

FlazshCopyWol2
Targets:

ﬂ FlashCopyVol2 01

o

Figure 10-39 FlashCopy mapping dependency
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4. Clicking either volume shows the properties of the volume, as shown in Figure 10-40.

Volume Details: FlashCopyVol2_01 X
Overview | Host Maps | Member MDisks

Volume Name FlashCopyVol2_01 v Copy L
Volume ID 12

Pool: V3700_R5Pool_04
Status v Online Striped
Capacity 50.00 CB Copy Status: Online

Capacity:
# of FlashCopy Mappings 1 Enterprise Tier: 50.00 GiB

Total: 50.00 GiB
Volume UID §005076000EB01FSB00000000000000C
Preferred Node node2
O Throttling Dizabled
Mirror Sync Rate 50
Cache Mode Enabled
Cache State Empty
UDID (OpenVMS)

Close
Figure 10-40 Target FlashCopy Volume details
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Editing properties
The background copy rate and cleaning rate can be changed after the FlashCopy mapping is
created. To do so, complete the following steps:

1. Select the FlashCopy target mapping in the FlashCopy window.

2. Click Edit Properties in the Actions menu (as shown in Figure 10-41), or right-click the
FlashCopy target mapping.

FlashCopy

[ = Actions | o Fiter

Volume Name tatus Frogress apacity roup ash Time L3
A_V3ITO0_Vol_01 10.00 GiB
A_V3700_Vol_01_01 () Copying Nov 5, 2014, 11:39:29 AM
A_VITO0_Vol_0M1_M 10.00 GiB
L—! FlazshCopyVold 50.00 GiB
FlashCopyVol1 e Copying Nov 5, 2014, 1:11:34 PM
%_”‘ FlashCopyWol1 50.00 GiB
i {"— FlashCopyVol2 50.00 GiB
< FlashCopyVol2_01 Idie
JL FrEREEma Rl Move to Consistency Group
FlashCopyWol3
‘ l FlashCopyVol4
i, FlashCopyVols ST
- FlashCopyVol6
w FlazshCopyVoIT Rename Target Volume
Redbook\Voll 9 Delete Mapping
RetiuokVOH Show Related Volumes
SASVol = =
controllerd_000000000000000 1 Edit Properties d}n]

Q S i (2) D e Meggghs

Figure 10-41 Edit Properties menu

3. You can then modify the value of the background copy rate and cleaning rate by moving
the pointers on the bars, as shown in Figure 10-42.

Edit FlashCopy Mapping X

Background Copy Rate: 50

Cleaning Rate: 50

Figure 10-42 Change the copy and cleaning rate

4. Click Save to save changes.
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Restoring from a FlashCopy

Complete the following steps to manipulate FlashCopy target volumes to restore a source
volume to a previous known state from a snapshot:

1. ldentify the FlashCopy relationship that you want to restore. In this example, you want to
restore FlashCopyVo16, as shown in Figure 10-43. Restore from FlashCopyVo17, which is a
snapshot of the data from an earlier point in time.

Copy Senvices = FlashCopy

superuser (Security Administrator)

A_V3700_Vol_01 10.00 GiB
A_V3IT00_Vol_01_01 10.00 GiB
FlashCopyVolO 50.00 GiB
FlazshCopyVol1 50.00 GiB
FlashCopyVol2 50.00 GiB
FlashCopyVol2_01 50.00 GiB
FlashCopyVolg 5.00 GiB
FlashCopyVol7 @ copying Nov 5, 2014, 7:40:02 PM E
FlashCopyVolT 5.00 GiB
LeeTestl 25.00 GiB
LeeTest 25,00 GiB
RBVolume_0 2.00 GiB
RBVolume_1 2.00 GiB
RBVolume_2 2.00 GiB
RedbookVolume 1.00 GiB
SASVol 1.00 GiB
Volume001 5.00 GiB
controllerd_0000000000000001 1.00 GiB
@ i ) — )

Figure 10-43 Starting FlashCopy restore

Note: The mapping progress in the case of a snapshot indicates the percentage of the
original data that has changed since the snapshot was taken. Because this old data no
longer exists on the source volume, it has been physically copied to the target volume

rather than being bitmap referenced to the source.

The greater the percentage of data changed, the longer the snapshot restore process
takes, because more data needs to be physically copied back to the source. Therefore,
it is good practice to take regular snapshots so that data can be restored quickly.
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2. Create a mapping using the target volume of the mapping to be restored. In this example,
it is FlashCopyVo17, as shown in Figure 10-44. Select Advanced FlashCopy — Use
Existing Target Volumes.

FlashCopy superuser

[ = Actions | o Filter

Volume Name Status Progress Capacity Group Flash Time L3
A_V3T00_Vol_01 10.00 GiB
A_VITO0 Vol _01_01 10.00 GiB
FlashCopyVoll 50.00 GiB
L—! FlashCopyVol1 50.00 GiB
— FlashCopyVol2 50.00 GiB
‘9 FlashCopyVol2_01 50.00 GiB
Tre FlashCopy\Volé 5.00 GiB
J'}j FlashCopyVolT e Copying [ Nov 5, 2014, 7:40:02 PM
4[ FlashCopyVol? “
l ’ Leetestt Create Snapshot
LeeTest1
i" RBVolume_0 Create Clone
= RBVolume_1 Create Backup |
w RBVolume_2 Advanced FlashCopy... b Create New Target Volumes
RedbookVolume Show Related Volumes Use Existing Target Volumes Jb_“
SASVol Delete ’
Volume0o1 i
controller(_00000000000000:01 Properties

@ mannica Tale 2 e Meslthstates

Figure 10-44 Create reverse mapping

3. The Source Volume is preselected with the target volume that was selected in the previous
step. Select the Target Volume from the drop-down menu (you select the source volume
that you want to restore). In this example, select F1ashCopyVo16, as shown in Figure 10-45.
Because FlashCopyVo16 is the source volume for FlashCopyVo17, you are effectively
reversing the copy direction by doing this.

Create FlashCopy Mapping X

Select the source and target volumes for the FlashCopy mapping.

Source Volume Target Violume

| FlashCopyVol7 [ — |' '|

| FlashCopyVol6 I |
Capacity: 5.00 GiB y

PP Pt

Figure 10-45 Select target volume
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4. Click Add. A warning message displays, as shown in Figure 10-46. Click Close. This
message is shown because you are using a source as a target.

Warning o

The selected target volume is already designated as a source in
s another mapping relationship. Starting this mapping will impact
the other mappings if they are currently active.

Close

Figure 10-46 FlashCopy restore warning

5. Click Next and you see a FlashCopy preset choice, as shown in Figure 10-47.

Create FlashCopy Mapping x

Select a Preset

Snapshot Cione Backup

» Advanced Setlings

B

=

Figure 10-47 Choose FlashCopy preset

6. Select Snapshot and click Next.

7. In the next window, you are asked if the new mapping is to be part of a consistency group,
as shown in Figure 10-48. In this example, the new mapping is not part of a consistency
group, so click No and then Finish to create the mapping.

Create FlashCopy Mapping x

Do you want to add the FlashCopy mappings to a consistency
group?

(@ Mo, do not add the mappings to a consistency group.

(7) Yes, add the mappings to a consistency group.

e

e e

Figure 10-48 Choosing whether to add the mapping to a consistency group
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8. The new reverse mapping is now created and shown in the Idle state, as shown in

Figure 10-49.
FlashCopy superuser
|m\ Showing 17 volumes | Selecting 1 volume (3.00 GiB
o A_V3T00_Vol_01 10.00 GiB
A_V3700_Vol_01_01 10.00 GiB
*I FlashCopyVol0 50.00 GiB
L! FlashCopyVol1 50.00 GiB
- FlashCopyWol2 50.00 GiB
= FlashCopyVol2_01 50.00 GiB
e =/ FlashCopyVol6 5.00 GiB
e | FlashCopvVol? 2 Copvina | Nov 5. 2014, 7:40:02 PM
é;[‘z | =/ FlashCopyVol7 5.00 GiB r
FlashCopyVol6 Idle
l’ [ LeeTestd 25.00 GiB
& LeeTest1 25.00 GiB
o RBVolume_0 2.00 GiB
‘@ RBVolume_1 2.00 GiB
RBVolume_2 2.00 GiB
Redbook\Volume 1.00 GiB
SASVol 1.00 Gib
Volume001 5.00 GiB
controllerl_0000000000000001 1.00 GiB
e Ramsing Tasks (3) ) Cisliin—

Figure 10-49 New reverse mapping
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9. To restore the original source volume FlashCopyVo16 with the snapshot you took
(F1ashCopyVo17), select the new mapping and right-click to open the Actions menu, as
shown in Figure 10-50.

FlashCopy Superuser

[ = Actions | O« Filter

Volume Name Status Progress Capacity Group Flash Time
A_V3T00_Vol_01 10.00 GiB
A_N3TO0_ Vol _01_01 10.00 GiB
FlashCopyVold 50,00 GiB
L! FlashCopy\Vol1 50.00 GiB
. FlashCopyVol2 50.00 GiB
@‘, FlashCopyVol2_01 50,00 GiB
Try FlashCopy\ol6 5.00 GiB
ﬁ-’ FlashCopyVol? @ copying Nov 5, 2014, 7:40:02 PI
é[ FlashCopyVol7 5.00 GiB
l ’ FlashCopyVols Idle 0%
LeeTestd
] Move to Consistency Group
¥ LeeTest1
- RBVolume_0
‘& RBVolume_t Start )
RBVolume_2
RedbookVolume Rename Target Volume
SASVol -
Delete Mapping
Volume(1
Show Related Volumes
controller0_0000000000000001
1 Edit Properties
u

Figure 10-50 Starting the reverse mapping
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10.Click Start to write over FlashCopyVo16 with the original bitmap data that was saved in the
FlashCopy FlashCopyVol17. The command then completes, as shown in Figure 10-51.

Start FlashCopy Mapping

v~ Task completed. 100%

* View more details

Task started.

The task is 0% complete.

Starting FlashCopy mapping fcmap3
Bunning command:

gyctask startfoemap -prep —restore 4
Synchronizing memory cache.

The task is 100% complete.

Task completed.

" Close W Cancer

Figure 10-51 FlashCopy restore command

Important: The underlying command that is run by the IBM Storwize V3700 appends
the -restore option automatically.
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11.The reverse mapping is now reported as Copying, as shown in Figure 10-52. The
progress reported is the opposite of the original mapping, because the direction is
reversed. The restore process is now complete, and the original data from the snapshot is
available on the source volume.

FlashCopy

[ i= Actions | O Filter

superuser |

Volume Name al Progress apac roup ash Time
A_\3T00_Vol_01 10.00 GiB
A_V3T00_Vol_01_04 10.00 GiB
FlashCopyVol0 50.00 GiB
L'-! FlashCopy\ol1 50.00 GiB
- FlashCopy\ol2 50.00 GiB
'@ FlashCopy\ol2_01 50.00 GiB
i{}] FlashCopyVolg 5.00 GiB
FlashCopyVol? & Copying Nov 5, 2014, 7:40:02 PM
é[ FlashCopyVol7 5.00 GiB
FlaghCopy\Vol6 @ Copying T e W Nov 5, 2014, 8:15:17 PM
‘ ’ LeeTestld 25.00 GiB
E-, LeeTestl 25.00 GiB
o RBVolume_0 2.00 GiB
W RBVolume_1 2.00 GiB
RBVolume_2 2.00 GiB
RedbookVolume 1.00 GiB
SASVol 1.00 GiB
Volume001 5.00 GiB
controllerl_000 1 1.00 GiB
@ el N — e e

Figure 10-52 Source volume restore complete
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10.1.6 Managing a FlashCopy consistency group

FlashCopy consistency groups can be managed by completing the following steps:

1. Click Consistency Groups under the Copy Services function icon. This displays the view
shown in Figure 10-53.

opy Services = Consistency Groups superuser (Security Administrator)

|' Create Consistency Group | i= Actions | . Filter

Status Source Volume [ Target Volume Siogiess v
_fl‘f‘l_f‘ Not in a Group
femapt /1, stopped A_V3700_Vol_01 A_V3700_Vol_01_01
femap2 Idle FlashCopyVol2 FlashCopyVol2_01
”u}"'*_l RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
fcmap @ Copying FlagshCopyVold FlashCopyVol1

¢elhe dan

] [l | 3

@ SR N — e et

Figure 10-53 Access to the Consistency Groups window

The Consistency Groups window is where you can manage consistency groups and
FlashCopy mappings within these groups.

2. All FlashCopy mappings are shown, those in consistency groups and those that are not.
Click Not in a Group, and then expand your selection by clicking the plus sign (+) icon
next to it. All of the FlashCopy mappings that are not in any consistency groups are
displayed underneath.

3. Individual consistency groups are displayed underneath those not in groups, and you can
discover the properties of a consistency group and the FlashCopy mappings in it by
clicking the plus sign (+) to the left of the group name.

You can also take action on any consistency groups and FlashCopy mappings within the
Consistency Groups window, as allowed by their state. For more information, see 10.1.5,
“Managing FlashCopy mappings” on page 476.
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Creating a FlashCopy consistency group
To create a FlashCopy consistency group, complete the following steps:

1. Click Create Consistency Group at the top of the Consistency Groups window, as shown
in Figure 10-54.

Consistency Groups

superuser (Security Administrator)

|' = Create Consistency Group|[i, i= Actions | C. Filter

Ly, PPN = Status ource VYolume arget Volume Progress E
fff Not in a Group
femap1 /1, Stopped A_V3T00_Vol_01 A_V3T00_Vol_01_04
L! fcmapz2 Idle FlashCopyVol2 FlashCopyVol2_01
7 Lef{f:mf__] RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
o fcmapo @) copying FlashCopyVol0 FlashCopyVol1

- T

Allocat 73 TiB / 6.81 TiB (40% : Q Running Tasks (2) ) “
Figure 10-54 New Consistency Group option

2. You are prompted to enter the name of the new consistency group. Following your naming

conventions, enter the name of the new consistency group in the name field, and then
click Create.
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3. After the creation process completes, you find a new empty consistency group, as shown
in Figure 10-55.

Consistency Groups superuser
[+ Create Consistency Group | i= Actions | 2. Filter ! FlashCop -
Status ource Volume — Target Volume | Progress 19
fff Not in a Group
femap /1 Stopped A_V3700_Vol_01 A_V3700_Vol_01_01
L'.-! femap2 Idle FlashCopyVol2 FlashCopyVol2_01
== 4{{‘\:“ RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
. femapt @ Copying FlashCopy\olo FlashCopyVol1
j\ﬂ‘j RedbookConsistGroup02 Empty
&
s
4 m F
e Y e Wt R O TR T T ¢ TR L s— e —

Figure 10-55 New consistency group
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4. You can rename the Consistency Group by selecting it and then right-clicking, or by using
the Actions menu. Select Rename and enter the new name, as shown in Figure 10-56.
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.

Consistency Groups

| + Create Consistency Group | i Actions | C. Filter \ Selected 1 FlashCopy consistency group
Stitus ource Volume | Target Volume [ Progress 1Y
- fff Not in a Group
femapd /1, Stopped A_V3700_Vol_01 A_V3700_Vol_01_01
fcmap2 Idle FlashCopy\Vol2 FlashCopyVol2_01
“{f*~{ RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
femap0 @ copying FlashCopy\Vol0 FlashCopyVol1

~ . -
a1 M RedbookConsistGroup02 Empty

Create Consistency Group

Create FlashCopy Mapping

SeRsE Cn

Rename @

Delete

Properties

P | [ }

Sdissitinicaninnel) Qo wimie ) (Ceiniicse—)

Figure 10-56 Renaming a consistency group
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Adding FlashCopy mappings to a consistency group
To add FlashCopy mappings to a consistency group, complete the following steps:
1. Click Not in a Group to list all of the FlashCopy mappings with no consistency group.

2. You can add FlashCopy mappings to a consistency group by selecting them and clicking
the Move to Consistency Group option from the Actions menu, as shown in
Figure 10-57.

ces = Consistency Groups

|. =4 Create Consistency Group | i= Actions | . Filter B
T E = S0 B
_‘i_flf Not in a Group
femap1 /1 Stopped A_V3700_Vol_01 A_V3700_Vol_01_01
femap2 ( {hCopyVol2 FlashCopyVol2_01
8 _ :
&P {5~ { RedbookConsig| _Create Consistency Group Flash Time: Nov 5, 2014, 2:58:28 PM
Move to Consistency Grou
— fecmapl = e {b hCopy\olld FlashCopyVol1
v “#:1 "4 RedbookConsis
'JL i3 Start
' ’ Rename Mapping
i‘-— Delete Mapping
: E Show Related Volumes
Edit Properties
4 n 2
@ funciog Rl t2) e MeslthStatus

Figure 10-57 Select the FlashCopy mappings to add to a consistency group

Important: You cannot move mappings that are copying. Selecting a FlashCopy that is
already running results in the Move to Consistency Group option being disabled.

3. 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, nonsequential selections can be
made by pressing and holding the Ctrl key and clicking each mapping individually. The
option is also available by right-clicking individual mappings.
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4. You are prompted to specify which consistency group you want to move the FlashCopy
mapping into, as shown in Figure 10-58. Choose from the list in the drop-down menu.
Click Move to Consistency Group to continue.

Move FlashCopy Mapping to Consistency Group X

Select the FlashCopy consistency group to which to move FlashCopy mapping fcmap2.

Consistency Group | RedbookConsistGroup ~ |

Move to Consistency Group

Figure 10-58 Select consistency group

After the action completes, you find that the FlashCopy mappings you selected were
removed from the Not In a Group list to the consistency group that you chose.

Starting a consistency group
To start a consistency group, complete the following steps:

1. Highlight the required group and click Start from the Actions menu, or right-click the
consistency group, as shown in Figure 10-59.

Consistency Groups superuser

|' = Create Consistency Group | i= Actions | C. Filter
Mapping Name & | Status Source Volume | Target Volume Progress L3
f_’ﬁ_’j Not in a Group
femnap1 /1, stopped A_V3T00_Vol_01 A_V3T00_Vol_01_04
Lﬁ:fi?_‘ | BETTRETESETLY Copying Flash Time: Nov 5, 2014, 2:58:28 PM
fcmapl @ Copying FlashCopyVold FlashCopyVol1
et Idle or Copied -
die Create Consistency Group

Create FlashCopy Mapping

start \Ib

Rename

CeREe dn

Delete

Properties

Figure 10-59 Start a consistency group
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2. After you start the consistency group, all of the FlashCopy mappings in the consistency
group start at the same time. The state of the consistency group and all of the underlying
mappings changes to Copying, as shown in Figure 10-60.

Consistency Groups superuser

|. + Create Consistency Group | i= Actions | C. Filter h
Mapping Name 4 | Status Source Volume | Target Volume Progress |

fff Not in a Group

femap1 /1y Stopped A_V3700_Vol_01 A_V3T00_Vol_01_01 e ]
.[ﬂ\’m'i RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM

femap0 @ Copying FlashCopyVolo FlashCopyVol1 Eo
%] RedbookConsistGroup02 Copying Flash Time: Nov 5, 2014, 3:44:28 PM

femap2 @ Copying FlashCopyVol2 FlashCopyVol2_01 o

Cemme Gn

@ EETED ) — i —

Figure 10-60 Consistency group started
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Stopping a consistency group
The consistency group can be stopped by completing the following steps:

1. Select Stop from the Actions menu or right-click, as shown in Figure 10-61.

Consistency Groups superuser
|. = Create Consistency Group | = Actions | C. Filter
vapping Name atus ource volume arget Volume ngTESS o
fff Not in a Group
femapt /1y, Stopped A_V3T00_Vol_01 A_V3T00_Vol_01_01
L';.! "~ { RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
& femap0 @ copying FlashCopyVol0 FlashCopyVolt 16—
;({—I .;_Ef\r‘tj RedbookConsistGroup02 Copying 4, 3:44:28 PM
;I femap? @ Copying Create Consistency Group
I ’ Create FlashCopy Mapping
& sep v
w2 ? Rename
Delete
Properties
4 L} F
@ Eemiziel) s — e et

Figure 10-61 Stop a consistency group
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2. After the stop process completes, the FlashCopy mappings in the consistency group are in
the Stopped state, and a red X icon displays on the function icon of this consistency group
to indicate an alert, as shown in Figure 10-62.

Consistency Groups user urity Administrator)
|. = Create Consistency Group | i Actions | . Filter
E f_" Not in a Group
femap1 /1, stopped A_\3700_Vol_01 A_V3700_Vol_01_01
L'__! ;g;_;:'i‘lijéu_ ‘j RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
v femap @ Copying FlashCopyVold FlashCopy\Vol1
! ,g’..-l u_&\m&é RedbookConsistGroup02 Stopped
;![ femap2 L Stopped FlashCopyVol2 FlashCopyVol2_01
&
s
4 n 2
iumina ke () ) S —

Figure 10-62 Consistency group stop completes

Any previously copied relationships that were added to a consistency group that was later
stopped before all members of the consistency group completed synchronization remain
in the Copied state.
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Removing FlashCopy mappings from a consistency group

FlashCopy mappings can be removed from a consistency group by completing the following
steps:

1. Select the FlashCopy mappings.

2. Click Remove from Consistency Group from the Actions drop-down menu of the
FlashCopy mapping, or right-click, as shown in Figure 10-63.

Consistency Groups superuser (Security Administrator)
|. = Create Consistency Group | = Actions | C. Filter
Wapping Name — tatus ource Volume arget Volume Frogress kd
ijf Not in a Group
femapt /1 stopped A_V3700_Vol_01 A_V3700_Vol_01_01
L! '_g_,if;,;., .! RedbookConsistGroup Copying Flash Time: Nov 5, 2014, 2:58:28 PM
-@ femapl @ Copying EL fnlit Flashi™ 1%
;&-’ Le;_,ii‘i-m é RedbookConsistGroup02 Stopped Create Consistency Group
a0 fomap? i, stopped
‘ ’ Remove from Consistency Group {I-_.-?
Rename Mapping
E Delete Mapping
Show Related Volumes
Edit Properties
4 1 3
Q@ AL O C — S/

Figure 10-63 Remove from consistency group

The FlashCopy mappings are returned to the Not in a Group list after they are removed
from the consistency group.
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Deleting a consistency group
A consistency group can be deleted by completing the following steps:

1. Click Delete from the Actions menu, or right-click the selected group, as shown in

Figure 10-64.
Consistency Groups superuser (Security Administrator)
|. =4 Create Consistency Group | i= Actions | “\ Filter
lapping Name Status Source Volume arget Volume Progress L3
'_”fj‘ Not in a Group
femapl @ Copying FlashCopyVold FlashCopy\Vol1 E
L! femap 1\, Stopped A_V3T00_Vol_01 A_V3700_Vol_01_01
—= " {54 { RedbookConsistGroup Empty l
Tre ’.{[{;Ju' é RedbookConsistGroup02 Stopped Create Consistency Group
ﬁj . —~ Create FlashCopy Mapping
i fomap? A\ stopped
‘ Rename
i Delete {b
w Properties
4 Mir. 2

Figure 10-64 Delete a consistency group

2. You are presented with a confirmation pane as shown in Figure 10-65.

Warning X

The FlashCopy consistency group RedbookConsistGroup will be
H deleted?

Do you want to continue?

Figure 10-65 Confirming deletion of a consistency group

3. Click Yes to delete the group. Consistency groups do not have to be empty to be deleted.
Any FlashCopy mappings that exist in them are moved to the Not in a Group mappings list
when the consistency group is deleted.
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Restoring from a FlashCopy Consistency Group

It is possible to manipulate FlashCopy snapshots that were captured as part of a consistency
group to restore the source volumes of those mappings to the state that they were all in at the
time the snapshot was taken:

1. To restore a consistency group from a FlashCopy, you must create a reverse mapping of
all of the individual volumes that are contained within the original consistency group. In
this example, there are two FlashCopy mappings (fcmap0 and fcmapl) in a consistency
group called RedbookConsistGroup, as shown in Figure 10-66. These mappings are
both snapshots.

25 = Consistency Groups

| + Create Consistency Group | i= Actions | °\ Filter

lapping Name - tatus ource Volume arget Volume Progress ash Time L3
:_{d_‘AJ" Not in a Group
= 5 fcestarpd Empty
“{§~~ ' RedbookConsistGroup Copying Flash Time: Nov 6, 2014, 10:03:04 AM
femapd @ Copying FlashCopyVol0 FlashCopyVol1 Nov 6, 2014, 10:03:04 AM
femapt @ copying FlashCopyVol2 FlashCopyVol3 Hov 6, 2014, 10:03:04 AM

Ge-Dim s O

@ LRSI G Meshhstews
Figure 10-66 Creating FlashCopy reverse mapping

2. Click New Consistency Group in the upper left corner (as shown in Figure 10-66) and
create a consistency group. In this example, we created a group called
RedBookReverseConsistGroup.

3. Follow the procedure that is described in “Restoring from a FlashCopy” on page 495 to
create reverse mappings for each of the mappings that exist in the source consistency
group (RedbookConsistGroup). When prompted to add to a consistency group, select Yes.
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4. From the drop-down menu, select the new “reverse” consistency group that you created in
step 3 on page 513. In our example, this group is RedBookReverseConsistGroup. The result
should be similar to that shown in Figure 10-67.

Consistency Groups SUperuser
|. # Create Consistency Group = = Actions | O Filter
Mapping Name 4 | Status Source Volume | Target Volume Progress Flash Time L3

L”j‘_" Not in a Group

j\ﬁ;'j fcestgrpo Empty

{{f\m ‘j RedbookConsistGroup Copying Flash Time: Nov 6, 2014, 10:03:04 AM
L.! fcmapd @ Copying FlashCopyVol0 FlashCopyVol1 Nov 6, 2014, 10:03:04 AM
& femap1 @ copying FlashCopy\Vol2 FlashCopy\Vol3 Nov 6, 2014, 10:03:04 AM
{{ {{r.;—{& RedbookReverseConsistGroup  Idle or Copied

femap2 2 e FlashCopyVol1 FlashCopyVol0
L’,—l: femap3 2 e FlashCopyVol3 FlashCopy\iol2
@
W' i 4 Q Running Tasks !4; ) “

Figure 10-67 Reverse Consistency group populated
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5. To restore the consistency group, highlight the reverse consistency group and click Start,
as shown in Figure 10-68.

Consistency Groups superuser

| = Create Consistency Group | i Actions | T. Filter
‘ Mapping Name — tatus ource Volume arget Volume Progress lash Time L3
f J" Not in a Group
_?w-ﬁ;i feccstgrpo Empty
1{3}1;-4.'_‘1 RedbookConsistGroup Copying Flash Time: Nov 6, 2014, 10:03:04 AM
L'..! femapd @ Copying FlashCopyVold FlashCopyVolt Nov 6, 2014, 10:03:04 AM
<% fcmap1 @ Copying FlashCopyVol2 FlashCopyVol3 Nov 6, 2014, 10:03:04 AM
31] M RedbookReverseConsistGroup  ldle or Copied
femap2 Idle Create Consistency Group
i femap3 Idle Create FlashCopy Mapping
' ’ start {b
&'V
e Rename
% Delete
Properties

Figure 10-68 Starting Consistency group restore

6. This overwrites the source volumes with the original bitmap data that was saved in the
snapshots. The command completes, as shown in Figure 10-69.

Start FlashCopy Consistency Group

v~ Task completed. 100%

* View more details

Task started. 11:-30 AM
Bunning command: 11:30 AM
ayctask startfooconsistgrp —-prep —restore 3 11:-30 2M
Synchronizing memory cache. 11:30 AM
The task is 100% complete. 11:-30 2M
Task completed. 11:30 AM

(™ Close | Jf S¥Cameer™

Figure 10-69 Consistency Group restore command
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Important: The IBM Storwize V3700 automatically appends the -restore option to
the command.

7. Click Close and the command pane returns to the Consistency Group window. The
reverse consistency group is now reported as Copying, as shown in Figure 10-70. The
progress reported is the opposite of the original mappings, because the direction is
reversed. The restore process is now complete, and the original data from the snapshots
is available on the source volumes.

= = Consistency Groups superuser (Security Administrator)
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femapd @) Copying FlashCopyVold FlashCopyVolt Nov 6, 2014, 10:03:04 AM
fcmapt @ Copying FlashCopyVol2 FlashCopyVol3 Nov 6, 2014, 10:03:04 AM
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Figure 10-70 Consistency Group restored

10.2 Remote Copy

In this section, we describe how the Remote Copy function works in IBM Storwize V3700. We
also provide the implementation steps for Remote Copy configuration and management using
the GUI.

Remote Copy consists of three methods for copying: IBM Metro Mirror, IBM 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. Global Mirror with Change Volumes is an added functionality for
Global Mirror that is designed to attain consistency on lower-quality network links.

Metro Mirror and Global Mirror are IBM branded terms for the functions of 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.
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10.2.1 Remote Copy concepts

Remote Copy concepts are described in this section.

Partnership

When a partnership is created, you connect two separate IBM Storwize V3700 systems, or an
IBM SAN Volume Controller, IBM Storwize V5000, or IBM Storwize V7000, and an IBM
Storwize V3700. After the partnership creation is configured on both systems, further
communication between the node canisters in each of the storage systems is established and
maintained by the storage area network (SAN). All inter-cluster communication goes through
the Fibre Channel (FC) network.

The partnership must be defined on both participating Storwize or IBM SAN Volume
Controller systems to make the partnership fully functional.

Interconnection: Interconnects between IBM Storwize products were introduced in
version 6.3.0. Because IBM Storwize V3700 supports only version 6.4.1 or higher, there is
no problem with support for this functionality. However, any other Storwize product must be
at a minimum level of 6.3.0 to connect to the IBM Storwize V3700 and the IBM Storwize
V3700 must set the replication layer using the svctask chsystem -layer replication
command. Layer limitations are described next.

Introduction to layers

IBM Storwize V3700 implements the concept of layers. Layers determine how the IBM
Storwize portfolio 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 V3700 with one or more
IBM SAN Volume Controllers as a Remote Copy partner. The storage layer is the default
mode of operation for the IBM Storwize V3700, and is used when you want to use the IBM
Storwize V3700 to present storage to an IBM SAN Volume Controller as a back-end system.

The layer for the IBM Storwize V3700 can be switched by running svctask chsystem -layer
replication. Generally, switch the layer while your IBM Storwize V3700 system is not in
production. This situation prevents potential disruptions, because layer changes are not
I/O-tolerant.

Figure 10-71 shows the effect of layers on IBM SAN Volume Controller and IBM Storwize
V3700 partnerships.

Partnership Partnership

SVC6.3.0 -« >  SVC63.0 < | IBM Storwize V3700

Custer &, Cluster B Cluster C Layer= Replication

Replication layer

Storage layer
Volumes presented to SVC ' '

IBM Storwize V3700 | Partnership | |BM Storwize V3700

-t

duster D Layer= Storage uster E Layer = Storage

Figure 10-71 IBM Storwize V3700 virtualization layers
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The replication layer enables an IBM Storwize V3700 system to be a Remote Copy partner
with an IBM SAN Volume Controller. The storage layer enables an IBM Storwize V3700
system to function as back-end storage for an IBM SAN Volume Controller. An IBM Storwize
V3700 system cannot be in both layers at the same time.

Limitations on the IBM SAN Volume Controller and IBM Storwize V3700
partnership

IBM SAN Volume Controller and IBM Storwize V3700 systems can be partners in a Remote
Copy partnership. However, the following limitations apply:

» The layer for the Storwize V3700 must be set to replication. The default is storage.

» If any other SAN Volume Controller or Storwize ports are visible on the SAN (aside from
the ones on the cluster where you are making the change), you cannot change the layer.
The SAN Volume Controller and IBM Storwize V3700 will need to be zoned together after
changing the layer on the IBM Storwize V3700.

» If any cluster partnership is already defined on the IBM Storwize V3700, you cannot
change the layer.

Partnership topologies
A partnership between up to four IBM Storwize V3700 systems is allowed.

The following typical partnership topologies between multiple IBM Storwize V3700 systems
are available:

» Daisy-chain topology, as shown in Figure 10-72.

IBM Storwize V3700 IBM Storwize V3700 IBM Storwize V3700 IBM Storwize V3700
Cluster A Cluster B Cluster C Cluster D

F 3
Y
F 3
Y
F 3
Y

Figure 10-72 Daisy chain partnership topology for IBM Storwize V3700

» Triangle topology, as shown in Figure 10-73.

IBM Storwize V3700 | g » IBM Storwize V3700
Cluster A Cluster B

IBM Storwize V3700
Cluster C

Figure 10-73 Triangle partnership topology for IBM Storwize V3700
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» Star topology, as shown in Figure 10-74.

IBM Storwize V3700
Cluster A

IBM Storwize V3700
Cluster B

IBM Storwize V3700
Cluster C

I

IBM Storwize V3700

Cluster D

Figure 10-74 Star topology for IBM Storwize V3700

» Full-meshed topology, as shown in Figure 10-75.

IBM Storwize V3700
Cluster &

IBM Storwize V3700
Cluster C

IBM Storwize V3700
Custer B

IBM Storwize V3700
Juster D

Figure 10-75 Full meshed IBM Storwize V3700

Partnerships: These partnerships are valid for configurations with IBM SAN Volume
Controllers and IBM Storwize V3700 systems if the IBM Storwize V3700 systems are using
the replication layer. They are also valid for IBM Storwize V5000 and V7000 products.

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.
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» 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 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 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 was excluded. This state can occur when the fabric link between the two
clusters was compromised by too many fabric errors, or by 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 was excluded. This state can occur when the fabric link between the two
clusters was compromised by too many fabric errors, or by 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. A maximum of four clusters can be defined in a network.

If the number of clusters exceeds that limit, the IBM Storwize V3700 system determines
the inactive cluster or clusters by sorting all of 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 often contains a backup copy of the
data, and is used for disaster recovery (DR).

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.
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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 V3700 storage system, which is
called an intra-cluster relationship. The relationship can also be established in different IBM
Storwize V3700 storage systems, or between an IBM Storwize V3700 storage system and an
IBM SAN Volume Controller, IBM Storwize V5000, or IBM Storwize V7000, which are called
inter-cluster relationships.

Important: The use of Remote Copy target volumes as Remote Copy source volumes is
not allowed. A FlashCopy target volume can be used as a Remote Copy source volume,
and also as a Remote Copy target volume.

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 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 always
maintains a fully synchronized copy of the source data at the target site.

Figure 10-76 shows how a write to the master volume is mirrored to the cache of the auxiliary
volume before an acknowledgment 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
S (2) Mirror Write
Master Auxiliary
volume ) ) ) volume
Metro Mirror Relationship

Figure 10-76 Write on volume in a Metro Mirror relationship

The Metro Mirror function supports copy operations between volumes that are separated by
distances up to 300 kilometers (km). For disaster recovery purposes, Metro Mirror provides
the simplest way to maintain an identical copy on the primary and secondary volumes.

However, as with all synchronous copies over remote distances, there can be a performance
effect to host applications. This performance effect 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.
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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. 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 acknowledgment 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 that
exceed the limitations of synchronous Remote Copy. The distance of Global Mirror replication
is limited primarily by the latency of the wide area network (WAN) link that is provided.

Global Mirror requires a 80 millisecond (ms) round-trip-time for data that is sent to the remote
location. The propagation delay is roughly 8.2 microseconds (us) per mile, or 5 ps per
kilometer for FC connections. Each device in the path adds more delay of about 25 ps.
Devices that use software (such as some compression devices) add much more time. The
time that is added by software-assisted devices is highly variable, and should be measured
directly. Be sure to include these times when you are 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 V3700 storage system provides you
with an advanced feature that enables you to test performance implications before Global
Mirror is deployed and a long-distance link is obtained. This advanced feature is enabled by
modifying the IBM Storwize V3700 storage system gmintradelaysimulation and
gminterdelaysimulation parameters.

These parameters can 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. Figure 10-77 shows that a write operation to the master volume is
acknowledged back to the host that is 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 3 Eachs
Master Auxiliary
volume " ’ ' volume
Global Mirror Relationship

Figure 10-77 Global Mirror write sequence
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The Global Mirror algorithms always maintain a consistent image on the auxiliary volume.
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 must 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).

10.2.2 Global Mirror with Change Volumes

Global Mirror within the IBM Storwize V3700 is designed to achieve a recovery point objective
(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, congested hosts, or overloaded hosts), you might be affected by multiple 1920
(congestion) errors.

Congestion errors happen in the following primary situations:

» Congestion at the source site through the host or network
» Congestion in the network link or network path
» Congestion at the target site through the host or network

Global Mirror includes functionality that is designed to address the following conditions that
negatively affect some Global Mirror implementations:

v

Estimation of bandwidth requirements tends to be complex.

It is often difficult to ensure that the latency and bandwidth requirements can be met.
Congested hosts on the source or target site can cause disruption.

Congested network links can cause disruption with only intermittent peaks.

vvyy

To address these issues, Change Volumes were added as an option for Global Mirror
relationships. Change Volumes use the FlashCopy functionality, but cannot be manipulated
as FlashCopy volumes because 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 must include only the condition of the data at the point-in-time that the
image was taken, rather than all of the updates during the period. This situation can provide
significant reductions in replication volume.

Figure 10-78 shows a basic Global Mirror relationship without Change Volumes.

Host Iro
Primany Glabal mirror relationship
wolume across long-distance link

Figure 10-78 Global Mirror without Change Volumes
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Figure 10-79 shows a Global Mirror relationship with Change Volumes.
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Figure 10-79 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 (60 seconds - 24
hours). 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 a consistent image at the target site, and protects your data from being

inconsistent during resynchronization.

Figure 10-80 shows several I/Os on the source volume, the same number on the target
volume, and in the same order. Assuming that this set is the same set of data updated over
and over, these updates are wasted network traffic, and the 1/0 can be completed much more

efficiently, as shown in Figure 10-81 on page 525.

Remote Mirroring without Change Volumes
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Figure 10-80 Global Mirror I/O replication without Change Volumes
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In Figure 10-81, the same data is being updated repeatedly, so Change Volumes
demonstrate significant I/0 transmission savings because you must send only I/O number 16,
which was the last I/O before the cycling period.

Remote Mirroring with Change Volumes

IBM Storwize V3700 IBM Storwize V3700
-h_la-.-. h -.-I_a-..
1 2 16 16
Source Cluster Target Cluster

Figure 10-81 Global Mirror I/O replication with Change Volumes

The cycling period can be adjusted by running the chrcrelationship -cycleperiodseconds
<60-86400> command. If a copy does not complete in the cycle period, the next cycle does
not start until the prior cycle completes. It is for this reason that the use of Change Volumes
gives you the following possibilities for RPO:

» If your replication completes in the cycling period, your RPO is twice the cycling period.

» If your replication does not complete within the cycling period, your RPO is twice the
completion time. The next cycling period starts immediately after the prior period is
finished.

Careful consideration should be given to 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.

Important: When Global Mirror volumes with Change Volumes are used, 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.

The GUI 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 in advance, 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 that the
data within the group is in a consistent state. For more information about the necessity of
consistency groups, see 10.1.6, “Managing a FlashCopy consistency group” on page 502.

Remote Copy commands can be issued to a Remote Copy consistency group. Therefore, the
commands can be issued simultaneously for all Metro Mirror relationships that are defined
within that consistency group, or to a single Metro Mirror relationship that is not part of a
Metro Mirror consistency group.
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Figure 10-82 shows the concept of Remote Copy consistency groups. Because the
RC_Relationshipl and RC_Relationship2 are part of the consistency group, they can be
handled as one entity, while the stand-alone RC_Relationship3 is handled separately.

—

volume 1M

RC_Master

—

— - —
- -

volume 1A

RC_Auxiliary

volume 2M volume 2A
RC_Master RC_Auxiliary

volume 3M volume 3A
RC_Master RC_Auxiliary

Figure 10-82 Remote Copy consistency group

Remote Copy relationships do not have to belong to a consistency group, but if they do they
can only belong to one 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 clusters 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.
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The following states apply to 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 I/O 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 outdated compared to
the primary volumes. This state can occur when a relationship was in the
ConsistentSynchronized state and experienced an error that forced a freeze of the
consistency group or the Remote Copy relationship.

ConsistentSynchronized

The primary volumes are accessible for read and write 1/0O operations. The secondary
volumes are accessible for read-only I/O operations.

Idling

The primary volumes and the secondary volumes are operating in the primary role.
Therefore, 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 I/O operations.

InconsistentDisconnected

The volumes in this half of the consistency group are all operating in the secondary role,
and cannot accept read or write I/O operations.

ConsistentDisconnected

The volumes in this half of the consistency group are all operating in the secondary role,
and can accept read I/O operations but not write I/O operations.

Empty
The consistency group does not contain any relationships.

10.2.3 Remote Copy planning

Before you use Remote Copy, you must plan for its usage.

General guidelines for Remote Copy
General guidelines for Remote Copy include the following considerations:

>

>

Partnerships between up to four IBM Storwize V3700 storage systems, IBM SAN Volume
Controller systems, IBM Storwize V7000, or IBM Storwize V5000 is allowed. The
partnership must be defined on any partnered IBM Storwize storage systems or IBM SAN
Volume Controller systems to make it fully functional.

The two volumes in a relationship must be the same size.
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» The Remote Copy relationship can also be established on the volumes within one IBM
Storwize V3700 storage system. When the two volumes are in the same cluster, they must
be in the same I/O group.

» You cannot use Remote Copy target volumes as Remote Copy source volumes. However,
a FlashCopy target volume can be used as Remote Copy source volume. Other
restrictions are outlined in Table 10-5 on page 530.

» The Metro Mirror function supports copy operations between volumes that are separated
by distances up to 300 km.

» To manage multiple Remote Copy relationships as one entity, relationships can be made
part of a Remote Copy consistency group. These relationships ensure data consistency
across multiple Remote Copy relationships, and provide ease of management.

» One Remote Copy relationship can belong only to one consistency group.

» All relationships in a consistency group must have matching primary and secondary
clusters (master clusters 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.

» An IBM Storwize V3700 storage system implements flexible resynchronization support,

which enables it to resynchronize volume pairs that experienced write I/Os to both
volumes, 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.

Remote Copy configuration limits
Table 10-4 lists the Remote Copy configuration limits.

Table 10-4 Remote Copy configuration limits

Parameter Value

Number of Remote Copy consistency groups per cluster 256

Number of Remote Copy relationships per consistency group No limit beyond the Remote Copy
relationships per system.

Number of Remote Copy relationships per I/O Group 2,048 (4,096 per system)

Total Remote Copy volume capacity per /O Group 1024 terabytes (TB)

(This limit is the total capacity for
all master and auxiliary volumes in
the 1/0O group.)

SAN planning for Remote Copy

In this section, we describe some guidelines that can be used for SAN planning for Remote
Copy.

Zoning recommendation

Node canister ports on each IBM Storwize V3700 must communicate with each other so that
the partnership can be created. These ports must be visible to each other on your SAN.
Proper switch zoning is critical to facilitating inter-cluster communication.
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The following SAN zoning recommendation should be considered:

» For each node canister, exactly two FC ports should be zoned to exactly two FC ports
from each node canister in the partner cluster.

» If dual-redundant inter-switch links (ISLs) are available, the two ports from each node
should be split evenly between the two ISLs. Therefore, exactly one port from each node
canister should be zoned across each ISL. For more information about ISLs, see the
following website:

http://www.ibm.com/support/docview.wss?uid=ssg151003634&myns=s033&mynp=Ffamilyin
d5329743&mync=E

» All local zoning rules should be followed. A properly configured SAN fabric is key to not
only local SAN performance, but Remote Copy. For more information about these rules,
see the following website:

http://www-01.ibm.com/support/knowledgecenter/STLM5A 7.4.0/com.ibm.storwize.v37
00.740.doc/svc_configrulessummary 02171530.htm1?2cp=STLM5A%2F0-6-0-0

Important: When a local fabric and a remote fabric are connected for Remote Copy
purposes, the ISL “hop” count between a local node and a remote node cannot exceed
seven.

Remote Copy link requirements
The following link requirements are valid for Metro Mirror and Global Mirror:

» 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 any
network links are put in place to see whether the applications perform at an acceptable
level while they meet the round-trip latency requirement.

» Bandwidth
The bandwidth must satisfy the following requirements:

— If you are not using Change Volumes, be able to sustain the peak write load for all
mirrored volumes and background copy traffic.

— If you are using Change Volumes with Global Mirror, be able to sustain the change rate
of Source Change Volumes and background copy traffic.

— Consider other background copy rate (the leading 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 megabits per second (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
requirements can be met during single failure conditions.

Native Internet Protocol replication

With the advent of version 7.2 code, the IBM Storwize V3700 now supports replication over
native Internet Protocol (IP) links using the built-in networking ports of the cluster nodes. This
gives greater flexibility in creating Remote Copy links between Storwize and IBM SAN Volume
Controller products. FC over IP (FCIP) routers are no longer required. It uses SANslide
technology developed by Bridgeworks Limited of Christchurch, UK. They specialize in
products that can bridge storage protocols and accelerate data transfer over long distances.
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Adding this technology at each end of a WAN Transmission Control Protocol/Internet Protocol
(TCP/IP) link significantly improves the utilization of the link. It does this by applying patented
artificial intelligence (Al) to hide latency normally associated with WANSs. Instead, the
Storwize technology uses TCP/IP latency to its advantage. In a traditional IP link performance
drops off as more data is sent, because each transmission must wait for acknowledgment
before the next can be sent.

Rather than wait for the acknowledgment to come back, the Storwize technology sends more
sets of packets across other virtual connections. The number of virtual connections is
controlled by the Al engine. This improves WAN connection use, which results in a data
transfer rate approaching full line speed, and is similar to the use of buffer-to-buffer credits

in FC.

If packets are lost from any virtual connection, the data is retransmitted, and the remote unit
waits for it. Presuming that this is not a frequent problem, overall performance is only
marginally affected because of the delay of an extra round trip for the data that is resent. The
implementation of this technology can greatly improve the performance of Remote Copy,
especially Global Mirror with Change Volumes over long distances.

For more information about Native IP replication and how to use it, see the separate
publication:

IBM SAN Volume Controller and Storwize Family Native IP Replication, REDP-5103

Interaction between Remote Copy and FlashCopy
Table 10-5 lists which combinations of FlashCopy and Remote Copy are supported.

Table 10-5 FlashCopy and Remote Copy interaction

Component Remote Copy primary Remote Copy secondary

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 more
latency to the already-latent

Remote Copy relationship.

FlashCopy target

This combination is supported
and has the following
restrictions:

This combination is supported
by the restriction that the
FlashCopy mapping cannot be

» Running stop -force
might cause the Remote
Copy relationship to fully
resynchronize.

» The I/O group must be the
same.

copying, stopping, or
suspended. Otherwise, the
restrictions are the same as at
the Remote Copy primary site.

If you are not using Global Mirror with Change Volumes, for disaster recovery purposes, you
can use the FlashCopy feature to create a consistent copy of an image before you restart a
Global Mirror relationship.
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When a consistent relationship is stopped, the relationship enters the consistent_stopped
state. While in this state, I/0O 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.

10.3 Troubleshooting Remote Copy

Remote Copy (Global Mirror and Metro Mirror) has the following primary error codes:

» 1920. This error is a congestion error that means that the source, the link between source
and target, or the target cannot keep up with the rate of demand.

» 1720. This error is a heartbeat or cluster partnership communication error. This error
tends to be more serious, because failing communication between your cluster partners
involves some extended diagnostic time.

10.3.1 1920 error

A 1920 error (event ID 050010) can have several triggers. The following official probable
cause projections are available:

Primary cluster or SAN fabric problem (10%)
Primary cluster or SAN fabric configuration (10%)
Secondary cluster or SAN fabric problem (15%)
Secondary cluster or SAN fabric configuration (25%)
Inter-cluster link problem (15%)

Inter-cluster link configuration (25%)

vyvVvyVvYyvYyYyvyy

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 that is sent from your source cluster to
your target cluster and the accompanying acknowledgment must have a total time of less than
80 ms (or 40 ms each way).

The primary component of your round-trip time is the physical distance between sites. For
every 1,000 km (621.36 miles), there is a 5 ms delay. This delay does not include the time that
is added by equipment in the path. Every device adds a varying amount of time depending on
the device, but you can expect about 25 ps for pure hardware devices. For software-based
functions (such as compression that is implemented in software), the added delay tends to be
much higher (usually in the millisecond-plus range).

Consider this example. Company A has a production site that is 1,900 km from their recovery
site. Their network service provider uses five devices to connect the two sites. In addition to
those devices, Company A uses 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
1,900 km of distance delay. All of the devices add 200 ps of delay each way. The distance
adds 9.5 ms each way, for a total of 19 ms.
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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 ensures a
latency maximum on your network link; be sure to stay below the Global Mirror round-trip time
(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 1/0 happens that exceeds the bandwidth capacity you have
in place.

When you get a 1920 error, always check the latency first. The FCIP routing layer can
introduce latency if it is not properly configured. If your network provider reports a much lower
latency, this report can be an indication of a problem at your FCIP routing layer. Most FCIP
routing devices have built-in tools that you can use to check the RTT delay. When you are
checking latency, remember that TCP/IP routing devices (including FCIP routers) report RTT
by using standard 64-byte ping packets.

Figure 10-83 shows why the effective transit time should be measured only using packets
large enough to hold a FC frame. This packet size is 2148 bytes (2112 bytes of payload and
36 bytes of header), and you should allow more capacity to be safe, because different
switching vendors have optional features that might increase this size.

Packet Size |Link Size |Serialization Delay {Time Required to Send Data) |Unit
B4 |256 Kbps 2 0EHI3|microgeconds
64[1.5 Mbps JAEH2|microseconds
54100 Mbps 5 1E+HI0|microgeconds
654[155 Mbps 3. 3EHI0|microseconds
54|22 Mbps 8.2E-01|microgeconds
64[1 Ghps 5. 1E-04|microseconds
6410 Ghps 5.1E-05|microgeconds
1500|256 Khps 4 7E+14|microgeconds
1500(1.5 Mbps 8.0EH)3|microseconds
1500{100 Mbps 1. ZEH)2|microseconds
1500155 Mbps 7 7EHI |microseconds
1500(622 Mbps 1.9EH)1 |microseconds
1500(1 Ghps 1.2EH11 |microseconds
1500)10 Ghps 1. ZEHI0|microseconds
2145|256 Kbps 6. 7E+14|microgeconds
2148]1.5 Wbps 1.1EH14|microseconds
2145[100 Mbps 1. 7EH)2|microseconds
2148]155 Mbps 1. 1EHI2|microseconds
2148|622 Mbps 2. BE+J1|microgeconds
2148|1 Ghps 1.7EH11 |microseconds
2148[10 Ghps 1.7E-03|microseconds

Figure 10-83 Effect of packet size (in bytes) versus link size

Before you proceed, take a quick look at the second-largest component of your RTT:
serialization delay. Serialization delay is the amount of time that is required to move a packet
of data of a specific size across a network link of a specific bandwidth. This delay is based on
a simple concept that the time that is required to move a specific amount of data decreases
as the data transmission rate increases.

In Figure 10-83, 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.
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Figure 10-83 on page 532 compares the amount of time in microseconds that is required to
transmit a packet across network links of varying bandwidth capacity. The following 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

Your path maximum transmission unit (MTU) affects the delay that is incurred in getting a
packet from one location to another in the following circumstances:

» When it causes fragmentation
» When itis too large and causes too many retransmits when a packet is lost

After you verify your latency by using the correct packet size, proceed with normal hardware
troubleshooting.

10.3.2 1720 error

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 communicate with each other. When a partner on either side stops communicating, you
see a 1720 error display 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 in the network
path between your partners. When you receive this error, if your fabric has more than 64 host
bus adapter (HBA) ports zoned, you should check your fabric configuration to see if more
than one HBA port for each node per I/O group are zoned together.

The suggested zoning configuration for fabrics is one port of each node per 1/0O group
associated with each host HBA. 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. When 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 indicate a larger problem.

If you receive multiple 1720 errors, recheck your network connection, and then check the IBM
Storwize V3700 partnership information to verify the 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 that shows the path of your replication from 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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10.4 Managing Remote Copy using the GUI

The IBM Storwize V3700 storage system provides a separate function icon for copy service
management. The following windows are available for managing Remote Copy, which are
accessed through the Copy Services function icon:

» Remote Copy
» Partnerships

As the names imply, these windows are used to manage Remote Copy and the partnership.

10.4.1 Managing cluster partnerships

The Partnership window is used to manage a partnership between clusters. To access the
Partnership window, complete the following steps:

1. Click the Copy Services function icon.
2. Click Partnerships, as shown in Figure 10-84.

System superuser (Security Administrator)

Actions Overview

C Service
(™ Com Services )

FlashCopy 3

Figure 10-84 Partnerships window
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Creating a partnership
To create a partnership, complete the following steps:

1. Click Create Partnership in the Partnership window, as shown in Figure 10-85.

Partnerships superuser (Security Administrator)
| = Create Partnership | = Actions | ©. Filter
|Mame 4| gcation State Type IP Address | |
ITSO_V3700 Local
8
&,
&
i k=8 ——E S —

Figure 10-85 Create a cluster partnership

2. You are prompted to choose between an FC or IP partnership, as shown in Figure 10-86.

Create Partnership

This system is in the replication layer. Partnerships can
be created with other systems in the replication layer.

Type: Fibre Channel P

o e

Figure 10-86 Creating an FC or IP partnership
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3.

If there is no partnership candidate, an error window opens, as shown in Figure 10-87.

Create Partnership X

This system is in the replication layer. Partnerships can
be created with other systems in the replication layer.

Type: Fibre Channel IP
Partner system: *

Link bandwidth: * Mbps
Background copy rate: 50 %

(Y This system does not have any candidates.

o s

Figure 10-87 No candidates are available to create a partnership

. Check the zoning and the system status and make sure that the clusters can see

each other.

The two systems should not be visible to each other using both FC and IP. If you are going
to use IP replication, ensure that the two systems are not zoned in any way at the SAN
level. A system can have simultaneous partnerships over IP and FC with different
systems, but never the same one. For more information, see IBM SAN Volume Controller
and Storwize Family Native IP Replication, REDP-5103. In this example, we choose to
create an FC partnership with an IBM Storwize V5000 system.

If the Storwize V3700 can see a candidate system, create your partnership by selecting
the appropriate remote storage system from the Partner system drop-down, as shown in
Figure 10-88, and defining the available bandwidth and the background copy percentage
between both systems.

Create Partnership X

This system is in the replication layer. Partnerships can
be created with other systems in the replication layer.

Type: Fibre Channel IP
Partner system: ITSO_V5000

Link bandwidth: 100 Mbps
Background copy rate: 50 %

0 o W o |

Figure 10-88 Select the remote storage system for the new partnership, and configure partnership
properties
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6. The bandwidth that you must enter 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 (primary storage, inter-cluster link bandwidth,
and auxiliary storage) to avoid overloading them, which affects the 1/O latency.

7. Click OK and the partnership task starts.

8. When it finishes, click Close and the partnership is complete on this system. It is listed in
the Partnership window, but is displayed with an alert and the system health status turns
yellow, as shown in Figure 10-89. This is normal, and happens because only one half of
the partnership currently exists.

Partnerships superuser (S
|. Create Partnership | i= Actions | C. Filter
lame ocation ate ype P Address L
ITSO_V3700 Local
ITS0_W5000 Remote /Iy Partially Config... Fibre Channel
8
:1'1"
i‘v
cated: 1.81 TiB / 8.05 TiB (2206) % @ Running Tasks (4) ) 1 Health Status 3

Figure 10-89 Partially configured partnership
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9. If you select the partnership, more information is available through the Properties option
on the Actions menu or by right-clicking, as shown in Figure 10-90.

Partnerships

superuser (Security Administrator)

| + Create Partnership | i Actions | ©. Filter -

Name 4 | Location State Type IP Address >
IT50_V5000 Local B
ITSO_V3T00 gl Local Fibre Channel
Create Partnership
Modify CHAP Configuration
H
w Stop
S|
Delete
JL Properties
F,
e tlocled D I A TS e D S lzie () g L =TS )

Figure 10-90 Partnership properties

Important: The partnership is in the Partially Configured: Local state because we have
not yet defined it on the other IBM Storwize system. For more information about
partnership states, see “Remote Copy and consistency group states” on page 526.
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10.From the Properties menu option, the partnership bandwidth and background copy rate

can be altered by clicking Edit, as shown in Figure 10-91.

Partnership Properties

Overview

Name: ITS0_V5000

Location: Partner

State: /0, Partially Configured: Local
Type: Fibre Channel

Link bandwidth: 100 Mbps

Background copy rate: 50 %

e s

Figure 10-91 Editing partnership bandwidth and background copy rate

11.When you have edited the parameters, click Save to save changes or Cancel to quit
without making changes.
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12.Complete the same steps on the second storage system for the partnership to become
fully configured. The Remote Copy partnership is now complete between the two IBM

Storwize systems, as shown in Figure 10-92, and both systems are ready for Remote
Copy relationships to be configured.

superuser (Security Administrator)

[+ Create Partnership | iS Actions | 2. Filter

ITS0_V3700 Local

ITS0_V5000 Remote

CmTEE O

Figure 10-92 Fully configured partnership

Stopping and starting a partnership
You can stop the partnership by completing the following steps:

1. Click Stop from the Actions menu, as shown in Figure 10-93 on page 541. Stopping the
partnership disconnects the relationship that uses it.
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Partnerships superuser

|. + Create Partnership | i= Actions | . Filter
ITS0_V3TF00 Local - = -
ITSO_V5000 Remote v Fully Configured  Fibre Channel _

Create Partnership

Modify CHAP Configuration

Stop {b

Delete
Properties

goRee da

@ gtz () S ——C —

Figure 10-93 Stopping a partnership

2. After you stop the partnership, your partnership is listed as Fully Configured: Stopped, as
shown in Figure 10-94.

Partnerships

|. = Create Partnership | i= Actions | “. Filter R
Name - ocation tate ype P Address LS
ITS0_V3700 Local - - -
ITS0_W5000 Remote /A Fully Configure... Fibre Ch | -

r_
L |

Se-lims ¢

Q Running Tasks {4; ) 1 Health Status
Figure 10-94 Fully configured partnership in Stopped state
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3. The Health Status turns yellow to indicate that the partnership is down. This is normal. You
can restart a stopped partnership by clicking Start from the Actions menu.

The partnership returns to the fully configured status when restarted, and the health bar
returns to green. Initially, when restarting a partnership, the status might change to a Not
Present state and the health bar turns red, as shown in Figure 10-95. This is normal, and

when the GUI refreshes it will correct itself and go to a Fully Configured state, and the
health bar will turn green.

= Partnerships

| 4 Create Partnership | = Actions | . Filter

Jame

ITSO_W3700 Local

IT50_W5000 Remote €3 Not Present Fibre Channel

Status Alerts
e ——
| Remote Partnerships .

@ Running Tasks (4) T —

Figure 10-95 Restarting a partnership

Deleting a partnership

You can delete a partnership by selecting Delete from the Actions menu, as shown in
Figure 10-93 on page 541.

10.4.2 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. Use of Remote Copy auxiliary
volumes as Remote Copy master volumes is not allowed.

To manage stand-alone Remote Copy relationships, complete the following steps:

1. Open the Remote Copy window to manage Remote Copy by clicking the Copy Services
icon and then clicking Remote Copy, as shown in Figure 10-96 on page 543.
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superuser

Actions Overview
| Partnerships J
Allocated
cstedi 181 TiB 805 T 2200) L) @ RemingTmsks () (—nenit St )

Figure 10-96 Open Remote Copy window

The Remote Copy window is where management of Remote Copy relationships and
Remote Copy consistency groups is carried out, as shown in Figure 10-97.

Remote Copy superuser

|- 4 Create Consistency Group | i= Actions | ©. Filter .
Nal tate Naster Volume 4 | Auxiliary Volume L3

me
J‘lffi Not in a Group

Celss ¢n

@ el C —c R

Figure 10-97 Remote Copy window
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2. The Remote Copy window displays a list of Remote Copy consistency groups. You can
also take actions on the Remote Copy relationships and Remote Copy consistency
groups. Click Not in a Group and all the Remote Copy relationships that are not in any
Remote Copy consistency groups are displayed.

3. To customize the blue column heading bar and select different attributes of Remote copy
relationships, right-click anywhere in the blue bar.

Creating stand-alone Remote Copy relationships

Important: Before a remote copy relationship can be created, target volumes that are the
same size as the source volumes that you want to mirror must be created. For more
information about creating volumes, see Chapter 5, “Volume configuration” on page 199.

To create a Remote Copy relationship, complete the following steps:

1. Click Create Relationship from the Actions menu, as shown in Figure 10-98. A wizard
opens and guides you through the Remote Copy relationship creation process.

oy Sevices = Remote Copy

|. Create Congistency Group || = Actions | ISR S —

Create Consistency Group

f_’d j‘l Norina G Create Relationship ~ {i

Add Relationship

r
Wl

Zh & ¢

Q Q{

@ LR R LE

Figure 10-98 Creating a remote copy relationship
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2. Next, as shown in Figure 10-99, you must set the Remote Copy relationship type. You can
select Metro Mirror (synchronous replication) or one of the two forms of Global Mirror
(asynchronous replication). Select the appropriate replication type based on your
requirements and click Next.

Create Relationship X

Select the type of relationships that you want to create.

L“E’_“{g Metro Mirror
1{1_”*"43 Global Mirror

S o

_‘_‘{j_‘)kga Global Mirror with Change Volumes

B

Figure 10-99 Select the appropriate Remote Copy type

3. You must select where your auxiliary (target) volumes are:

— The local system
— The already-defined second storage system

In our example (as shown in Figure 10-100), we choose another system to build an
inter-cluster relationship. Click Next to continue.

Create Relationship X

Where are the auxiliary volumes located?

On this system
@ On another system

[ ITso_vso000

A

Figure 10-100 Select Remote Copy partner
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4. Now the Remote Copy master and the auxiliary volume must be specified. Both volumes
must have the same size. As shown in Figure 10-101, use the drop-down boxes to select
the Master and Auxiliary volumes. The system offers only appropriate auxiliary candidates
with the same volume size as the selected master volume. After selecting the volumes,
click Add.

Create Relationship X

Select the master and auxiliary volumes to use in the relationship.

Master Auxiliary

Remote Sourcel {b

Remote Source1 -HEE

Remote Source2
Remote Source3

Remote Sourced i,

Figure 10-101 Select the master and auxiliary volumes

5. You can define multiple and independent relationships by choosing another set of volumes
and clicking Add again. Incorrectly defined relationships can be removed by clicking the
red “X”. In our example, we create five independent Remote Copy relationships, as shown
in Figure 10-102.

Create Relationship X

Select the master and auxiliary volumes to use in the relationship.

Master Auxiliary

RemoteSource0d S RemoteTarget0
RemoteSource1 S RemoteTarget
RemoteSource2 5@ RemoteTarget2

RemoteSource3 S RemoteTarget3

X X X X X

RemoteSourced S RemoteTargetd

s

Figure 10-102 Define multiple independent relationships
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6. The next prompt asks you to select 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 then click Next to enable an initial copy, as
shown in Figure 10-103.

Create Relationship x

Are the volumes in this relationship already synchronized?

Yes, the volumes are already synchronized.
@ No, the volumes are not synchronized.

]

Figure 10-103 Activate initial data copy

7. If you select Yes, the volumes are already synchronized, a warning message opens, as
shown in Figure 10-104. Confirm that the volumes are truly identical, and then click OK to
continue.

Warning 4

I If the volumes are not synchronized, data corruption will occur
s in a recovery scenario.

—

Do you want to continue?

Figure 10-104 Warning message to make sure that the volumes are synchronized

8. You can choose to start the initial copying progress now or wait to start it later. In this
example, we select Yes, start copying now and click Finish, as shown in Figure 10-105.

Create Relationship X

Do you want to start copying now?

@) Yes, start copying now.
No, do not start copying.

o

Figure 10-105 Choose if you want to start copying now or later
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9. After the Remote Copy relationships creation completes, two independent Remote Copy
relationships are defined and displayed in the Not in a Group list, as shown in
Figure 10-106.

Remote Copy superuser

|' +4 Create Consistency Group | = Actions | . Filter
Name State Master Volume 4 | Auxiliary Volume L3
d I
L”a uﬂ f Not in a Group
rcreld Incongistent Copying RemoteSourcel RemoteTargetl
L_! rerelt Inconsistent Copying RemoteSourced RemoteTargeti
Prey rcrel2 Inconsistent Copying RemoteSource2 RemoteTarget2
rcrel3 Inconsistent Copying RemoteSource3 RemoteTargetd
rcreld Inconsistent Copying RemoteSourced RemoteTargetd

Cemsae ¢

@ ing Tasks (3) e Heatthstans

Figure 10-106 Creating a Remote Copy relationship process completes
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10.Optionally, you can monitor the ongoing initial synchronization in the Running Tasks status
indicator, as shown in Figure 10-107.

Remote Copy Superuser

| = Create Consistency Group | i Actions | C. Filter n

Name State Master Volume 4 | Auxiliary Volume -3
- f!_’djd Not in a Group
rereld Inconsistent Copying RemoteSourcel RemoteTargetd
L.! rcrell Inconsistent Copying Remote Source1 RemoteTarget1
,@ rerel2 Inconsistent Copying RemaoteSource2 RemaoteTarget2
rcreld Inconsistent Copying Remote Source3 RemoteTarget3
ifﬂ' rereld Inconsistent Copying RemaoteSourced RemoteTargetd
&
@ Running Tasks
<1 min. 4 FlashCopy operations
<1 min. 5 Remote-Copy operations

b A R O N—

Figure 10-107 Remote copy initialization progress through Running Tasks

11.Highlight one of the operations and click to see the progress, as shown in Figure 10-108.

5 Remote-Copy operations x

= | Filter. .. |

Name Progress v
System ITS0_V3700, volume Remote Source! — System ITS...
System ITS0_V3700, volume Remote Source2 — System ITS...
System ITS0_V3700, volume Remote Source3 — System ITS...
System ITS0_V3700, volume Remote Sourced — System ITS...

System ITS0_V3700, volume Remote Sourcel — System ITS...

Figure 10-108 Running task expanded to show the percentage complete of each copy operation
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Stopping a stand-alone Remote Copy relationship
The Remote Copy relationship can be stopped by completing the following steps:

1. Select the relationship and click Stop from the Actions menu, as shown in Figure 10-109.

Remote Copy

|- + Create Consistency Group || = Actions |L.CuFi
\ Create Consistency Group WMaster Volume 4 | Auxiliary Volume L]

J‘!f_{’ Notina Gl Create Relationship

Add to Consistency Group

rcreld Remote Sourced RemoteTargetld
rcrell Start Remote Source RemoteTargeti
rcrel2 Stop {b Remote Source2 RemoteTarget2
rcrel3 Switch RemoteSource3 RemoteTarget3
rereld Rename Remote Sourced RemoteTargetd

Delete Relationship

CoehRsE dm

e S laie () S NE— L ——

Figure 10-109 Stop Remote Copy relationship

2. A prompt displays. Click to Allow secondary read/write access, if required, and then
click Stop Relationship, as shown in Figure 10-110.

Stop Remote-Copy Relationship x

Do you want to allow read/write access to the secondary
volume when stopping remote-copy relationship rcreld?

Allow secondary readiwrite access

Stop Relationship

Figure 10-110 Option to allow secondary read/write access
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3. After the stop completes, the state of the Remote Copy relationship is changed to
Inconsistent Stopped if it is still in the process of copying, as shown in Figure 10-111.

If the relationship was Consistent Synchronized, it changes to Consistent Stopped if
secondary read/write access was not allowed. Otherwise, the state is Idling.

Remote Copy superuser

|. + Create Consistency Group | i Actions | O« Filter
de_f’ Not in a Group
rcreld Inconsistent Copying Remaote Sourced RemaoteTargetl
L_! rcreld Inconsistent Copying Remote Sourced RemoteTargett
,i;a 5 rcrel2 Inconsistent Copying Remote Source2 RemoteTarget2
rcreld Inconsistent Copying Remote Sourced RemoteTargetd
ey rcreld Inconsistent Stopped Remote Sourced RemoteTargetd

L S

Figure 10-111 Remote Copy relationship stop completes
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Starting a stand-alone Remote Copy relationship

The Remote Copy relationship can be started by completing the following steps:

1. Select the relationship and click Start from the Actions menu, or right-click, as shown in
Figure 10-112.

Remote Copy

= Actions ] o

|- + Create Consistency Group [
\]

P I

rereld

L.! rereld
.@ rcrel2
rcreld

’t" rcreld

Create Consistency Group
Create Relationship

Add to Consistency Group
start {

Stop

Switch

Rename

Delete Relationship

Edit Relationship

L i

aster Volume

Remote Sourcel
Remote Sourced
Remote Source2
Remote Source3

Remote Sourced

4 | Auxiliary Volume >

RemoteTargetl
RemoteTargetd
RemoteTarget2
RemoteTargetd
RemoteTargetd

Figure 10-112 Re-start a Remote Copy relationship
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2. When a Remote Copy relationship is started, the most important item is selecting the copy
direction. Both master and auxiliary volumes can 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, as shown in Figure 10-113.

Select the primary (source) volume for remote-copy relationship
rcrelt:

(C) Master is primary

(7) Auxiliary is primary

Cancel

Figure 10-113 Choose the copy direction
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Switching the direction of a stand-alone Remote Copy relationship
To switch the copy direction of the Remote Copy relationship, complete the following steps:

1. Select the relationship and click Switch from the Actions menu, as shown in
Figure 10-114.

Remote Copy superuser (Security Administrator)

|- + Create Consistency Group = Ac‘tions] Q_Ei
N Create Consistency Group Waster Volume 4 | Auxiliary Volume LS

J‘f_fl NotinaGy Create Relationship

Add to Consistency Group

rereld Remote Sourcel RemoteTargetl
rereld Start Remote Sourced RemoteTargetd
rerel2 Stop Remote Source2 RemoteTarget2
rcrel3 Switch :{b Remote Sourced RemoteTargetd
rcreld Rename Remote Sourced RemoteTargetd

Delete Relationship

CeDse dn

Figure 10-114 Switch Remote Copy relationship

A warning message opens and shows you the consequences of this action, as shown in
Figure 10-115 on page 555. 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 must stop your
host I/O to the current primary volume in advance.

2. Make sure that you are prepared for the consequences. If so, click Yes to continue.
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Figure 10-115 shows the warning message explaining what will happen.

Warning X

=25 Do you want to make RemoteTargetd the primary volume for the
remote-copy relationship rcreld?

Write access to the master volume Remote Sourced will be lost

and write access to the auxiliary volume RemoteTargetd will be
enabled.

Figure 10-115 Warning message for switching direction of a Remote Copy relationship

3. After the switch completes, your Remote Copy relationship is tagged (as shown in
Figure 10-116), and shows you that the primary volume in this relationship was changed
to the auxiliary.

Remote Copy superuse rity Administi

|. = Create Consistency Group | i= Actions | ©. Filter
Name ate daster Volume Auxiliary Volume b
f_f‘_fl Not in a Group
rcreld Consgistent Synchronized RemoteSourced RemoteTargetl
l__! rerell Conszistent Synchronized Remuote Source RemoteTarget1
P rcrel2 Conszistent Synchronized RemuoteSource2 RemoteTarget2
rerel3 Conzigtent Synchronized RemoteSource3 RemoteTarget3
TEr rcreld Consistent Synchronized 93 RemoteSourced RemoteTargetd

e

@ DA 0! L — e

Figure 10-116 Switch icon on the state of the relationship

Chapter 10. Copy services 555



Renaming a stand-alone Remote Copy relationship
The Remote Copy relationship can be renamed by completing the following steps:

1. Select the relationship and then click Rename from the Actions menu, as shown in
Figure 10-117, or highlight the relationships and right-click.

Remote Copy superuser (Security Administrator)

|' =k Create Consistency Groupl’ = Ac‘tl’ons] L

Create Consistency Group Master Volume 4 | Auxiliary Volume 1

fff eRGE 61 Create Relationship

Add to Consistency Group

rcreld Remote Sourcel RemoteTargetd
rcrelt Start Remaote Sourcet RemaoteTargett
rcrel2 Stop RemoteSource RemoteTarget2
rcreld Switch Remote Source3 RemoteTarget3
rcreld Rename {b Remote Sourced RemoteTargetd

Delete Relationship

SeRsEdn

Figure 10-117 Rename the Remote Copy relationship
2. Enter the new name for the Remote Copy relationship and click Rename.

Deleting a stand-alone Remote Copy relationship
The Remote Copy relationship can be deleted by completing the following steps:

1. Select the relationship and select Delete Relationship from the Actions menu, as shown
in Figure 10-118 on page 557, or highlight the relationship and right-click.
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Remote Copy superuser

| + Create Consistency Group]l i= Actions ]l. Ca Eilter Selected 1 relationship

Create Consistency Group Master Volume 4 | Auxiliary Volume >

© Jﬂ“ﬁjd NotinaGi Create Relationship

Add to Consistency Group

rerelld Remote Sourced RemoteTargetl
L_! rereld Start RemoteSourced RemoteTargetd
Ty rcrel2 Stop Remote Source2 RemoteTarget2
rcreld Switch Remote Source3 RemoteTarget3
rcreld Rename RemoteSourced RemoteTargetd

Delete Relationship {h_v)

Getleatisonenissmund) Qe mmimisco) ) (e——(—ii—
Figure 10-118 Delete a Remote Copy relationship

2. You must confirm this deletion by verifying the number of relationships to be deleted, as
shown in Figure 10-119. Click Delete to proceed.

Delete Relationship x

| You selected 1 relationship to delete. \Verify the relationship to delete:

[ rereld (RemoteScourced -> BemoteTargetd)

Verify the number of relationships that you are deleting:

Delete the relationship even when the data on the target volume is
inconsistent, or if the target volume has other dependencies.

elete Cancel

Figure 10-119 Confirm the relationship deletion
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10.4.3 Managing a Remote Copy consistency group

A Remote Copy consistency group can be managed from the Remote Copy window as well.

Creating a Remote Copy consistency group
To create a Remote Copy consistency group, complete the following steps:

1. Click Create Consistency Group, as shown in Figure 10-120.

Remote Copy

[ = Create Consistency Group | iE Actions | “. Filter
Hame tate Waster Volume 4 | Auxiliary Volume L3
dej’ Not in a Group
rereld Consistent Synchronized Remote Sourceld RemoteTargetd
L! rcrell Consistent Synchronized Remote Sourcel RemoteTarget1
rcrel2 Consistent Synchronized Remote Source2 RemoteTarget2
rerel3 Congistent Synchronized Remote Source3 RemoteTargetd
rcreld Consistent Synchronized Ga Remote Sourced RemoteTargetd

o T i & @)

©

@ Running Tasks (4) e Mesthotats

Figure 10-120 Create a Remote Copy consistency group

2. You must enter a name for your new consistency group, as shown in Figure 10-121. In this
case, name it RedbookGroup.

Create Consistency Group X

Enter a name for the consistency group:

Consistency Group Name: | RedbookGroup

B s

Figure 10-121 Enter a name for the new consistency group
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3. You are prompted for the location of auxiliary volumes, as shown in Figure 10-122. In this
example, these volumes are on another system. Select the relevant option and, from the
drop-down menu, select the correct remote system. In this example, there is only one
remote system defined. Click Next to continue.

Create Consistency Group X

Where are the auxiliary volumes located?

On this system
On another system

| ITSO_V5000

B

Figure 10-122 Remote Copy consistency group auxiliary volume location window

4. Next you are prompted to create an empty consistency group or add relationships to it, as
shown in Figure 10-123.

Create Consistency Group X

Where are the auxiliary volumes located?

On this system
@ On another system

[ ITso_vsoo0

L e

Figure 10-123 Creating an empty consistency group or adding relationships
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5. If you select No and click Finish, the wizard completes and creates an empty Remote
Copy Consistency Group. Selecting Yes prompts for the type of copy to create, as shown
in Figure 10-124.

Create Consistency Group X

Select the type of copy that you want to create:
_:3—,{-3 Metro Mirror
_:3"—.A-:-3 Global Mirror
._::t_,g‘:l Global Mirror with Change Volumes

o o o o o o s

i i

Figure 10-124 Selecting copy type: consistency group wizard

6. Choose the relevant copy type and click Next. A consistency group cannot contain both
Metro Mirror and Global Mirror volumes. It must contain only one type or the other. In the
following window, you can choose existing relationships to add to the new consistency
group. Only existing relationships of the type that you chose previously (either Metro Mirror
relationships or Global Mirror relationships) are displayed. This step is optional.

7. Use the Ctrl and Shift keys to select multiple relationships to add. If you decide that you do
not want to use any of these relationships but you do want to create other relationships,
click Next.
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8. However, if you choose relationships and then decide that you do not want any of them,
you cannot remove them from the consistency group at this stage. You must stop the
wizard and start again, as shown in Figure 10-125.

Create Consistency Group x

Select existing relationships to add to the group (optional). New relationships can be created and added to the group on the next
panel.

|\ Showing & rels sle
Name Master Volume 4 | Auxiliary Volume Master System
rcreld Remote Sourcel RemoteTargetl ITSO_V3T00 ITS0_V500
rerelt Remote Sourcet RemoteTarget1 ITS0_V3T00 IT50_V500
rcrel2 Remote Source2 RemoteTarget2 ITS0_V3700 ITS0_V500
rcrel3 RemoteSourceld RemoteTarget3 ITSO_V3T00 ITS0_V500
roreld Remote Sourced RemoteTargetd ITS0_V3T00 IT50_V500

4 1 2

e e =n

Figure 10-125 Selecting existing relationships

9. The next window is optional, and gives the option to create new relationships to add to the
consistency group, as shown in Figure 10-126.

Create Consistency Group x

Select the master and auxiliary volumes for new remote copy relationships to add to the
remote-copy consistency group. (optional)

Master Auxiliary

— | | |

s

Pt

R e G |

Figure 10-126 Adding new relationships in the consistency group wizard

10.Select the relevant Master and Auxiliary volumes for the relationship that you want to
create and click Add. Multiple relationships can be defined by selecting another Master
and Auxiliary volume and clicking Add again. You can remove any incorrect choices using
the red “X” next to each added relationship.
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11.When you finish, click Next. The next window prompts for whether the relationships are
synchronized, as shown in Figure 10-127.

Create Consistency Group x

Are the volumes already synchronized?

() Yes, the volumes are already synchronized.
(@ Mo, the volumes are not synchronized.

o ]

i =

Figure 10-127 Volume synchronization

12.1n the next window, you are asked whether you want to start copying the volumes now, as
shown in Figure 10-128.

Create Consistency Group x

Do you want to start copying now?

(@ Yes, start copying now.
(7)) No, do not start copying.

R

D e

Figure 10-128 Remote Consistency group start copying option
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13.After you select this option, click Finish to create the Remote Copy Consistency Group.
You can encounter an error during the creation task if one of the relationships you
requested to be added to the group is not in the correct state, because the group and any
relationships must be in the same state to start with. This error is shown in Figure 10-129.

Create Remote-Copy Consistency Group

9 The task completed with errors. 60%

¥ View more details

The task is 40% complete. =01
Bunning command: =01

svctask chrerelationship -consistgrp RedbookGroup rcorels T:01

The task is &0% complete. =01

Bunning command: =01

awvctask chreorelaticnship —-consistgrp RedboockGroup roreld 01 BM

CLI returned error message: =01

CHMMVCS5968E The relationship cennot be added because the =01

states of the relationship and the consistency group do not
match.
The tzsk completed with errors. T:01 BH -

"Close | = Cancer

Figure 10-129 Error on creating consistency group when states do not match
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14.Click Close to close the task window, and the new consistency group is now shown in the
GUI, as shown in Figure 10-130. Notice that the relationship that we tried to add, Master
Volume (RemoteSource4) — Auxiliary volume (RemoteTarget4), is not listed under the
new consistency group, but remains under those Not in a Group.

|. < Create Consistency Group | i Actions | O« Filter -
iame
Jd_{jjl Not in a Group

rcreld Consistent Synchronized Remote Sourceld RemoteTargetld
L! rcrelt Consistent Synchronized Remote Source1 RemoteTarget1
o rcreld Consistent Synchronized L'i?'j Remote Sourced RemoteTargetd
e .:_;j_." ‘4 _RedbookGroup Consistent Synchronized TS0 V3700 —ITSO_V5000
7] \1 |

rerel2 Consistent Synchronized Remote Source2 RemoteTarget2
»‘L rerell Consistent Synchronized Remote Sourced RemoteTargetd

Gm

@ Running Tasks (4) ) b MealthStstus

Figure 10-130 New Remote Consistency group created

In this example, we created a consistency group with two relationships. Other Remote
Copy relationships can be added to the consistency group later.

Just as for individual Remote Copy relationships, each Remote Copy Consistency Group
displays the name and the status of the consistency group beside the Relationship
function icon. Also shown is the copy direction (in our case, this is ITSO_V3700 —
ITSO_V5000).

15.1t is easy to change the name of a consistency group by right-clicking the entry, selecting
Rename, and then entering a new name.

16.Alternatively, highlight the consistency group and select Rename from the Actions menu.
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17.Similarly, beneath the Relationship function icon are the Remote Copy relationships in this
consistency group. The actions on the Remote Copy relationships can be applied here by
using the Actions menu or right-clicking the relationships, as shown in Figure 10-131.

Remote Copy superuser urity Administrator)

|. = Create Consistency Group | i= Actions | . Filter

Name State Master Volume 4 | Auxiliary Volume L3
JAJ’_’:’ Not in a Group

rcreld Consistent Synchronized RemoteSourcel RemoteTargetd

rerelt Consistent Synchronized RemaoteSourcet RemoteTargett

rcrel4 Consistent Synchronized 'ﬁ RemoteSourced RemoteTargetd

“[§ 2 RedbookGroup : 0_V3700 —ITSO_V5000

Create Consistency Group - -

rcrel2 - . te S0l 7 R teT: 12
Create Relationship prmotesource LA

rerel3 emoteSourceld RemoteTargetd

Stop
Switch

CeR=s dn

Rename
Delete

Figure 10-131 Drop-down menu options
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18.Notice, however, that unlike those options for individual Remote Copy relationship, those
under the control of a consistency group cannot be stopped or started individually. This is
shown in Figure 10-132.

Remote Copy superuser

4 Create Consistency Group | = Actions | . Filter h

Name tate Waster Volume 4 | Auxiliary Volume !
J‘L"j’ Not in a Group
rcreld Consistent Synchronized Remote Sourceld RemoteTargetl
L.! rerell Consistent Synchronized Remote Source1 RemoteTarget1
= rereld Consistent Synchronized 'a Remote Sourced RemoteTargetd
-LE'—U{% RedbookGroup Consistent Synchronized TS0 V3700 _ITSO V5000
rerel2 |¥ou rce? RemoteTarget2
rcrel3 Create Consistency Group Lou rced RemoteTarget3

Remove from Consistency Group

Rename

- Y

Delete Relationship

@ i T=lc(a) e — e '

Figure 10-132 Consistency group member options
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Adding Remote Copy to a consistency group

The Remote Copy relationships in the Not in a Group list can be added to a consistency
group by completing the following steps:

1. Select the volumes and click Add to Consistency Group from the Actions menu, as
shown in Figure 10-133. Now that the relationship that we tried to add earlier in

Figure 10-126 on page 561 is in the same state as the consistency group, you can add
that to the ITSOTest group.

Remote Copy superuser (Secu

|. + Create Consistency Group f

Create Consistency Group Master Volume & | Auxiliary Volume L]

Jd‘jd_fl Notina G Create Relationship

Add to Consistency Grou
rcrelld £ P {5 ed RemoteSourced RemoteTargetl
L! rcrell Start Pd RemoteSource1 RemoteTarget1
53 rcreld Stop ed glﬁ Remote Source4 RemoteTargetd
v - Switch )
o s.&—{[fﬁ RedbookG| pized TS0 V3700 —ITSO_V5000
:3.}1 Rename - -
rcrel2 d Ry te S 2 R teT: 12

. 3 Delete Relationship F smotesouree ==

i i rcreld ed RemoteSourcel RemoteTargetd
&

o

Figure 10-133 Add a Remote Copy relationship to a consistency group

2. You must choose the consistency group to which to add the Remote Copy relationships,

select the appropriate consistency group and click Add to Consistency Group, as shown
in Figure 10-134.

Add Relationship to Consistency Group X

Select the consistency group to move the relationship rcrell

Consistency Group | RedbookGroup

Add to Consistency Group

Figure 10-134 Choose the consistency group to add the remote copies

Your Remote Copy relationships are now in the consistency group that you selected. You
can only add Remote Copy relationships that are in the same state as the Consistency
Group to which you want to add them.
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Stopping a consistency group
The Remote Copy relationship can be stopped by completing the following steps:

1. Highlight the consistency group and click Stop from the Actions menu, as shown in
Figure 10-135, or right-click the consistency group.

Remote Copy

|- # Create Consistency Group || = Actions |L Eilter—
N Create Consistency Group Waster Volume Auxiliary Volume E3

J‘!_’Ajd Notin 2 Gi Create Relationship
rereld onized Remote Sourceld RemoteTargetl
L.! rerelt onized Remote Source RemoteTarget1
Y rereld Stop {b onized ga RemoteSourced RemoteTargetd
T Switch )
vy *F—Ai g, Redbook ronized TS0 V3700 —ITSO_V5000
T E Rename - -
rcrel2 Delete onized Remote Source2 RemoteTarget2
rcreld onized Remote Sourced RemoteTargetd

G g

Figure 10-135 Stopping a consistency group

2. You are asked if you want to allow read/write access to secondary volumes, as shown in
Figure 10-136. Make your choice and then click Stop Consistency Group.

Stop Remote-Copy Consistency Group X

Do you want to allow read/write access to the secondary
volumes for remote-copy consistency group RedbookGroup
when stopping the group?

Allow secondary read/write access

Stop Consistency Group

Figure 10-136 Allowing read/write access when stopping a consistency group
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3. The Consistency Group is now in the Consistent Stopped state if you chose not to allow
read/write access, or in the Idling state if you chose to allow access, as shown in
Figure 10-137.

Remote Copy Superuser

|. 4 Create Consistency Group | = Actions | . Filter
J"jd_fl Not in a Group
rereld Consistent Synchronized RemaoteSourced RemoteTargetld
L_! rereld Consistent Synchronized RemoteSource RemoteTargeti
P o roreld Consistent Synchronized GE RemoteSourced RemoteTargetd
£ {44 Redbookroup Idling ITSO_V3700 ITSO_V/5000
rerel2 Idling RemoteSource2 RemoteTarget2
rcreld Idling RemoteSourced RemoteTargetd

Gl E

@ Running Tacks () B T T

Figure 10-137 A stopped consistency group in the Idling state

Note: The CLI differentiates between stopping consistency groups with or without
access using the -access flag (for example, stoprcconsistgrp -access 0).
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Starting a consistency group
The Remote Copy relationship can be started by completing the following steps:

1. Click Start in the Actions menu, as shown in Figure 10-138, or right-click the consistency
group.

opy Services = Remote Copy

|. 4 Create Consistency Group "= Actions LG Filter

Create Consistency Group

jdjdfl Notina G Create Relationship
Add Relationship .
rcreld onized RemoteSourcel RemoteTargetd
L! rcreld Start {b onized Remote Sourced RemoteTargett
Sz rereld onized 3% RemoteSourced RemoteTargetd
Fa.  ife= Switch
ey “i—41 Red‘mkﬁ ITSO_V3700 ITSO_V5000
¢ | Rename
rcrel2 RemoteSource2 RemoteTarget2
_ Delete
4 rereld - - RemoteSourcel RemoteTargetl
" ’ Edit Consistency Group

@ Running Tasks (4} ) . HesithStatus
Figure 10-138 Starting the consistency group

2. You are prompted to select whether the Master or Auxiliary volumes are to act as the
primary volumes before the consistency group is started as shown in Figure 10-139 on
page 571. The consistency group then starts copying data from the primary volumes to
the secondary volumes. If the consistency group was stopped without access and is in the
Consistent Stopped state, you are not prompted to confirm the direction in which to start
the group. It starts by default using the original primary volumes from when it was stopped.

Attention: If you are starting a Consistency Group where access was previously
allowed to auxiliary volumes when the group was stopped, ensure that you choose the
correct volumes to act as the Primary volumes when you restart. Failing to do so might
lead to loss of data.
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Start Remote-Copy Consistency Group X

Select the primary (source) volumes for remote-copy consistency
group RedbookGroup:

Master is primary

Auxiliary is primary

Figure 10-139 Confirming replication direction

Switching a consistency group

As with the switch action on the Remote Copy relationship, you can switch the copy direction
of the consistency group:

1. Click Switch from the Actions menu, as shown in Figure 10-140.

superuser

|. = Create Consistency Group = Ac"lions] o
| Name Create Consistency Group Waster Volume Auxiliary Volume L
JAJA_{] Not in a Gi Create Relationship
rcrell onized Remote Sourced RemoteTargetld
L.! rereld onized Remote Source RemoteTargett
e rereld Stop onized 5% RemoteSourced RemoteTargetd
fa s Switch {E’) .
v 4R Red bookGr Tron ized TSO_V3700 —ITSO_V/5000
Rename
rcrel2 onized Remote Source? RemoteTarget2
Delete
rereld onized Remote Sourced RemoteTargetd

Figure 10-140 Switch the copy direction of a consistency group
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2. A warning message opens, as shown in Figure 10-141. After the switch, the primary
volumes in the consistency group change. Write access to current master volumes is lost,
while write access to the current auxiliary volumes is enabled. This change affects host
access, so make sure that these settings are what you need. If so, click OK to continue.

Warning x

=2 Do you want to make ITSO_ V5000 the primary system for the
remote-copy consistency group RedbookGroup?

Write access to the master volumes in the system ITSO_V3700
will be lost and write access to the auxiliary volumes in the
system ITSO_ V5000 will be enabled.

Figure 10-141 Warning message to confirm the switch

3. This option is used for disaster recovery and DR testing. Ensure that host access to the
primary volumes is stopped before switching. You can then mount hosts on the auxiliary
volumes and continue production from a DR site. As before with individual remote copy
relationships, all of the relationships switched as part of the consistency group now show
an icon indicating that they have been swapped around. This is shown in Figure 10-142.

Remote Copy superus

|. +4 Create Consistency Group | := Actions | . Filter
nHame ate viaster Volume Auxiliary Volume i
de_{j Not in a Group

rcreld Consistent Synchronized Remote Sourcel RemoteTargetl

L! rcreld Consistent Synchronized RemoteSourced RemoteTarget1

o rereld Consistent Synchronized 3'& RemoteSourced RemoteTargetd

rre M RedbookGroup Consistent Synchronize... ITSO_V3700 «—ITSO_V5000
rcrel? Consistent Synchronized Gla RemoteSource? RemoteTarget2

,‘_.[ rereld Consistent Synchronized 3'& RemoteSource3 RemoteTarget3

¢

@ [ L —i

Figure 10-142 Consistency group after a switch roles action has taken place
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Removing Remote Copy relationships from a consistency group
Remote Copy relationships can be removed from a consistency group by completing the
following steps:

1. Select the Remote Copy relationship and click Remove from Consistency Group from
the Actions menu, as shown in Figure 10-143. Alternatively, right-click the relationship to
be removed.

Remote Copy superuser (Security Administ

Create Consistency Group Auxiliary Volume

JA _f' fl Notina G

rcreld B Ion Consicieaov Cloup {b RemoteSourcel RemoteTargetl
L! roreld JETTUE gla RemoteSource4 RemoteTargetd
_— - e Delete Relationship
wF HPF=44g, Redbookq ed TSO V3700 —ITSO_V5000
5}] rcrell l|. RemoteSourcet RemoteTarget1

rerel2 Consistent Synchronized RemaoteSource2 RemoteTarget2
E rcreld Consistent Synchronized RemoteSource3 RemoteTargetd

@ Running Tasks (4) e Meathstans

Figure 10-143 Remove Remote Copy relationships from a consistency group

2. A warning displays, as shown in Figure 10-144. Make sure that the Remote Copy
relationships that are shown in the field are the ones that you want to remove from the
consistency group. Click Remove to proceed.

Remove Relationship From Consistency Group X

| You selected 1 relationship to remove from consistency group
H RedbookGroup.

rcrell

Figure 10-144 Confirm the relationships to remove from the Remote Copy consistency group
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After the removal process completes, the Remote Copy relationships are deleted from the
consistency group and displayed in the Not in a Group list, as shown in Figure 10-145.

Deleting a consistency group
The consistency group can be deleted by completing the following steps:

1. Click it and select Delete from the Actions menu, as shown in Figure 10-145.
Alternatively, right-click the group to be deleted.

Remote Copy superuse urity Administrator)

|- + Create Consistency Group = Ac‘tions] S Ei
Create Consistency Group Master Volume 4 | Auxiliary Volume >

de_fl Notinagi CreateRelationship
rcreld onized Remote Sourced RemoteTargetl
L.! rerell onized Remote Source RemaoteTarget1
I;g- rereld Stop onized 3% RemoteSourced RemoteTargetd
T AL Switch i
£ M Red b°°k(1 Tronlze. = ITSO_V3700 «—IT50_V5000
Rename
rerel2 - onized 5% RemoteSource? RemoteTarget?
rerel3 {b onized 5‘5 Remote Sourcel RemoteTarget3

AT

@ ing Taskcs (4) e Mesthswms

Figure 10-145 Delete a consistency group

2. You must confirm the deletion of the consistency group, as shown in Figure 10-146. Click
Yes if you are sure that this consistency group should be deleted.

Warning X

I The consistency group RedbookGroup will be deleted?

Do you want to continue?

Figure 10-146 Warning to confirm deletion of the consistency group
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3. The consistency group is deleted. Any relationships that were part of it are returned to the
Not in a Group list, as shown in Figure 10-147.

Remote Copy superuser

| == Create Consistency Group | = Actions | ©. Filter “~

Name State Master Volume 4 | Auxiliary Volume | L)
- fu&f Not in a Group
rcreld Congistent Synchronized RemoteSourcel RemoteTargetd
rerelt Consistent Synchronized RemoteSourced RemoteTarget!
rerel2 Consistent Synchronized 'ﬁ RemoteSource? RemoteTarget2
rcreld Consistent Synchronized 'ﬁ Remote Source3 RemoteTarget3
rereld Consistent Synchronized 'ﬁ RemoteSourced RemoteTargetd

CelimEs On

Cetlmineisamunel) Qo mmmisen D Qe——lihi—
Figure 10-147 Remote Copy relationships returned to Not in a Group
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11

RAS, monitoring, and
troubleshooting

This chapter describes the reliability, availability, and serviceability (RAS) features and how to
monitor and troubleshoot the IBM Storwize V3700.

This chapter includes the following topics:

Reliability, availability, and serviceability

IBM Storwize V3700 components

Configuration backup procedure

Updating software

Event log

Collecting support information

Powering on and powering off the IBM Storwize V3700
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11.1 Reliability, availability, and serviceability

578

This section describes the RAS features of the IBM Storwize V3700, in addition to reviewing
monitoring and troubleshooting. RAS features are important concepts in the design of the
IBM Storwize V3700. Hardware and software features, design considerations, and
operational guidelines all contribute to make the IBM Storwize V3700 reliable.

Fault tolerance and a high level of availability are achieved by the following features:

»

The Redundant Array of Independent Disks (RAID) capabilities of the underlying disk
subsystems

The software architecture that is used by the IBM Storwize V3700 nodes
Auto-restart of nodes that are hung

Battery units to provide cache memory protection in the event of a site power failure
Host system multipathing and failover support

High levels of serviceability are achieved by providing the following benefits:

»

>

>

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 V3700 components
Concurrent upgrade of IBM Storwize V3700 software and microcode
Concurrent addition or deletion of a node canister in a cluster
Software recovery through the Service Assistant (SA) tool
Automatic software version correction when a node is replaced
Detailed status and error conditions that are displayed in the SA tool

Error and event natification through Simple Network Management Protocol (SNMP),
syslog, and email

Node canister support package gathering using Universal Serial Bus (USB), in case of
network connection problems

At the heart of the IBM Storwize V3700 is a redundant pair of node canisters. The two
canisters share the data transmitting and receiving load between the attached hosts and the
disk arrays.
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11.2 IBM Storwize V3700 components

This section describes each of the components that make up the IBM Storwize V3700
system. Components are described in terms of location, function, and serviceability.

11.2.1 Enclosure midplane assembly

The enclosure midplane assembly is the unit that contains the node or expansion canisters
and the power supply units (PSUs). The enclosure midplane assembly initially is generic and
configured as a control enclosure midplane or an expansion enclosure midplane. During the
basic system configuration, vital product data (VPD) is written to the enclosure midplane
assembly, which decides whether the unit is a control enclosure midplane or an expansion
enclosure midplane.

Control enclosure midplane

The control enclosure midplane holds node canisters and the PSUs. The control enclosure
midplane assembly has specific VPD, such as worldwide node nhame (WWNN) 1, WWNN 2,
machine type and model, machine part number, and serial number. The control enclosure
midplane must be replaced only by a trained service provider. After a generic enclosure
midplane assembly is configured as a control enclosure midplane, it is no longer
interchangeable with an expansion enclosure midplane.

Expansion enclosure midplane

The expansion enclosure midplane holds expansion canisters and the PSUs. The expansion
enclosure midplane assembly also has specific VPD, such as machine type and model,
machine part number, and serial number. After a generic enclosure midplane assembly is
configured as an expansion enclosure midplane, it is no longer interchangeable with a control
enclosure midplane. The expansion enclosure midplane must be replaced only by a trained
service provider.

Figure 11-1 shows the back of the Enclosure Midplane Assembly.

Figure 11-1 Rear view of Enclosure Midplane Assembly

For more information about replacing the control or expansion enclosure midplane, see the
IBM Storwize V3700 Knowledge Center at this website:

http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

11.2.2 Node canisters: Ports and light-emitting diode (LED)

There are two node canister slots along the top of the unit. The left slot is canister 1 and the
right slot is canister 2.
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Figure 11-2 shows the back of a fully equipped node enclosure.

Figure 11-2 Node canister

USB ports

There are two USB connectors side-by-side and they are numbered as 1 on the left and as 2
on the right. There are no indicators associated with the USB ports. Figure 11-3 shows the
USB ports.

,—1—'{:—2—|-.-.-a--

Figure 11-3 Node Canister USB ports

Ethernet ports

There are two 10/100/1000 megabits per second (Mbps) Ethernet ports side-by-side on the
canister, and they are numbered 1 on the left and 2 on the right. Port 1 is required and port 2
is optional. The ports are shown in Figure 11-4.

Figure 11-4 Node canister Ethernet ports

Each port has two LEDs, and their status is shown in Table 11-1.

Table 11-1 Ethernet LEDs status

LED Color Meaning
Link state Green On: There is an Ethernet link.
Activity Yellow Flashing: There is activity on the link.
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SAS ports

There are four 6 gigabits per second (Gbps) serial-attached Small Computer System
Interface (SAS) ports side-by-side on the canister. They are numbered 1 on the left to 4 on
the right. IBM Storwize V3700 uses ports 1, 2, and 3 for host connectivity, and uses port 4 to
connect optional expansion enclosures. The ports are shown in Figure 11-5.

Figure 11-5 Node canister SAS ports

The SAS LED status meanings are described in Table 11-2.

Table 11-2 SAS LED Status

State Meaning

Green Indicates that at least one of the SAS lanes on this connector is operational.
If the light is off when it is connected, there is a problem with the connection.

Amber If the light is on, one of the following errors occurred:

» One or more (but not all) of the four lanes are up for this connector (if none of the
lanes are up, the activity light is off).

» One or more of the up lanes are running at a different speed than the others.

» One or more of the up lanes are attached to a different address than the others.

IBM Storwize V3700 uses SFF-8644 mini-SAS HD connector cable to connect enclosures, as
shown in Figure 11-6.

Figure 11-6 Mini-SAS HD SFF 8644 connector
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Battery status

Each node canister houses a battery, the status of which is displayed on three LEDs on the
back of the unit, as shown in Figure 11-7.

|—1——2—|IIi'I.I'

Figure 11-7 Node canister battery status

The battery indicator status meanings are described in Table 11-3.

Table 11-3 Battery indicator on Node canister

Color Name Definition

Green (left) Battery Status » Fast flash: Indicates that the battery is charging and
has insufficient charge to complete a single memory
dump.

» Flashing: Indicates that the battery has sufficient
charge to complete a single memory dump only.

» Solid: Indicates that the battery is fully charged and has
sufficient charge to complete two memory dumps.

Amber (mid) Fault Indicates a fault with the battery.

Green (right) Battery in use Indicates that hardened or critical data is writing to disk.

Canister status
The status of each canister is displayed by three LEDs, as shown in Figure 11-8.
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Figure 11-8 System status indicators
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The system status LED meanings are described in Table 11-4.

Table 11-4 System status indicator

Color

Name

Definition

Green (left)

System Power

» Flashing: The canister is in standby mode (the IBM Storwize
V3700 code is not running).

» Fast flashing: The cannister is running a self-test.

» On: The cannister is powered on and the IBM Storwize V3700
code is running.

Green (mid)

System Status

» Off: There is no power to the canister, the canister is in
standby mode, power-on self-test (POST) is running on the
canister, or the operating system (OS) is loading.

» Flashing: The node is in candidate or service state. It cannot
perform input/output (1/0). It is safe to remove the node.

» Fast flash: A code upgrade is running.

» On: The node is part of a cluster.

Amber (right)

Fault

» Off: The node is in candidate or active state. This state does
not mean that there is no hardware error on the node. Any
error that is detected is not severe enough to stop the node
from participating in a cluster (or there is no power).

» Flashing: Identifies the canister.

» On: The node is in service state, or there is an error that is
stopping the software from starting.

11.2.3 Node canister replaceable hardware components

The IBM Storwize V3700 node canister contains the following customer-replaceable

components:

» Host interface card (HIC)

» Memory
» Battery

Figure 11-9 shows the location of these parts within the node canister.

Host interface
card (HIC)

Memory

Battery (BBU)

Figure 11-9 Node canister customer replaceable parts
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Host interface card replacement
For more information about the HIC replacement process, see the IBM Storwize V3700
Knowledge Center on the following website:

http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

At the website, select a specific product version and browse to Troubleshooting —
Replacing parts — Replacing host interface card.

The HIC replacement is shown in Figure 11-10.

_".‘1__

]

Figure 11-10 Host Interface card replacement
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Memory replacement

For more information about the memory replacement process, see the IBM Storwize V3700
Knowledge Center on the following website:

http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

At the website, select a specific product version and browse to Troubleshooting —
Replacing parts — Replacing the node canister memory (2x 4 GB DIMM).

Figure 11-11 shows the memory location.

Figure 11-11  Memory replacement

Battery Backup Unit replacement

CAUTION: The battery is a lithium ion battery. To avoid possible explosion, do not
incinerate the battery. Exchange the battery only with the part that is approved by IBM.

Because the Battery Backup Unit (BBU) is in the node canister, the BBU replacement leads to
a redundancy loss until the replacement is complete. Therefore, it is advised to replace the
BBU only when advised to do so. It is also suggested to follow the Directed Maintenance
Procedures (DMP).

For more information about how to replace the BBU, see the IBM Storwize V3700 Knowledge
Center on the following website:

http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

At the website, select a specific product version and browse to Troubleshooting —
Replacing parts — Replacing battery in a node canister.
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Complete the following steps to replace the BBU:
1. Grasp the blue touch points on each end of the battery, as shown in Figure 11-12.

ERetan
¢ &g [LCTT TR

Figure 11-12 BBU replacement: Step 1

2. Lift the battery vertically upwards until the connectors disconnect.

Important: During a BBU change, the battery must be kept parallel to the canister
system board while it is removed or replaced, as shown in Figure 11-13. Keep equal
force, or pressure, on each end.

Figure 11-13 BBU replacement: Step 2
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11.2.4 Expansion canister: Ports and LED

There are two expansion canister slots along the top of the unit, as shown in Figure 11-14.

Figure 11-14 Rear of an expansion enclosure

SAS ports

SAS ports are used to connect the expansion canister to the node canister, or to connect an
extra expansion canister to the chain. Figure 11-15 shows the SAS ports that are on the
expansion canister.

Figure 11-15 Expansion canister SAS ports

The meaning of the SAS port LEDs is described in Table 11-5.

Table 11-5 SAS LED status meaning

State Meaning

Green Indicates that at least one of the SAS lanes on these connectors is operational.
If the light is off when connected, there is a problem with the connection.

Amber If the light is on, one of the following errors occurred:

» One or more (but not all) of the four lanes are up for this connector (if none of
the lanes are up, the activity light is off).

» One or more of the up lanes are running at a different speed than the others.

» One or more of the up lanes are attached to a different address than the
others.

Canister status
Each expansion canister has its status displayed by three LEDs, as shown in Figure 11-16.

Figure 11-16 Enclosure canister status
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The LED status is described in Table 11-6.

Table 11-6 Enclosure canister status

Color Name Definition
Green (left) Power Indicates that the canister is receiving power.
Green (mid) Status » If the light is on, the canister is running normally.

» If the light is flashing, there is an error communicating
with the enclosure.

Amber (right) Fault If the light is solid, there is an error logged against the
canister, or the firmware is not running.

11.2.5 Disk subsystem
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The IBM Storwize V3700 disk subsystem is made up of control and expansion enclosures.
The system can have only one control enclosure, and cannot be clustered with other control
enclosures. As of IBM Storwize software V7.4, each control enclosure can attach to up to nine
expansion enclosures.

This section describes the parts of the disk subsystem.

SAS cabling

Expansion enclosures are attached to control enclosures by SAS cables. There is one SAS
chain, and up to nine expansion enclosures can be attached to this SAS chain. The node
canister uses SAS port 4 for expansion enclosures, and ports 1, 2, and 3 for host connectivity.

Important: When an SAS cable is inserted, ensure that the connector is oriented correctly
by confirming that the following conditions are met:

» The pull tab must be below the connector.

» Insert the connector gently until it clicks into place. If you feel resistance, the connector
is probably oriented the wrong way. Do not force it.

» When inserted correctly, the connector can be removed only by pulling the tab.

The expansion canister has SAS port 1 for the channel input and SAS port 2 for the output,
which connects to another expansion enclosure.
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The SAS cabling is shown in Figure 11-17.
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Figure 11-17 SAS cabling

A strand starts with an SAS initiator chip inside an IBM Storwize V3700 node canister and
progresses through SAS expanders, which connect to the disk drives. Each canister contains
an expander. Each drive has two ports, each of which is connected to a different expander
and strand. This configuration means that both nodes directly access each drive, and there is
no single point of failure.

At system initialization, when devices are added to or removed from strands (and at other
times), the IBM Storwize V3700 software performs a discovery process to update the state of
the drive and enclosure objects.

Chapter 11. RAS, monitoring, and troubleshooting 589



590

Slot numbers in enclosures

The IBM Storwize V3700 is made up of enclosures. There are six types of enclosures, as
described in Table 11-7.

Table 11-7 Enclosure slot numbering

Enclosure type Number of slots

» Expansion enclosure 2077-12E

Enclosure 12x 3.5-inch drives: Enclosure with 12 slots
» Control enclosure 2072-12C

Enclosure 24x 2.5-inch drives:

» Control enclosure 2072-24C

» Expansion enclosure 2072-24E

» Direct current (dc)-powered control
enclosure 2072-2DC

» dc-powered expansion enclosure 2072-2DE

Array goal
Each array has a set of goals that describe the location and performance of each array
member. A sequence of drive failures and hot spare takeovers can leave an array unbalanced
(with members that do not match these goals). The system automatically rebalances such
arrays when appropriate drives are available.

RAID level
An IBM Storwize V3700 disk array supports RAID 0, RAID 1, RAID 5, RAID 6, or RAID 10.
Each RAID level is described in Table 11-8.

Table 11-8 RAID levels that are supported by an IBM Storwize V3700 array

RAID | Where data is striped Drive count
level (Min - Max)
0 Arrays have no redundancy, and do not support hot-spare takeover. Data | 1-8
is striped evenly across the drives without parity. Performance is improved
at the expense of the redundancy provided by other RAID levels.
1 Provides disk mirroring, which duplicates data between two drives. A 2
RAID 1 array is internally identical to a two-member RAID 10 array.
5 Arrays stripe data over the member drives with one parity strip on every | 3-16
stripe. RAID 5 arrays have single redundancy, with higher space
efficiency than RAID 10 arrays, but with some performance penalty.
RAID 5 arrays can tolerate no more than one member drive failure.
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RAID | Where data is striped Drive count
level (Min - Max)

6 Arrays stripe data over the member drives with two parity strips on 5-16
every stripe. A RAID 6 array can tolerate any two concurrent member
drive failures.

10 Arrays stripe data over mirrored pairs of drives. RAID 10 arrays have 2-16
single redundancy. The mirrored pairs rebuild independently. One
member out of every pair can be rebuilding or missing at the same time.
RAID 10 combines the features of RAID 0 and RAID 1.

Disk scrubbing

The scrub process runs when arrays do not have any other background processes. The
process checks that the drive logical block addresses (LBAs) are readable, and that array
parity is synchronized. Arrays are scrubbed independently, and each array is entirely
scrubbed every seven days.

Solid-state drives

Solid-state drives (SSDs) are treated no differently to hard disk drives (HDDs) concerning
RAID arrays or managed disks (MDisks). The SSDs managed by the IBM Storwize V3700 are
combined into an array, usually in RAID 10 or RAID 5 format. It is unlikely that RAID 6 SSD
arrays are used, because of the double parity effect, with two SSD drives used for parity only.

Drive replacement procedure

From Storwize software V7.4, it is possible to reseat or replace a failed drive in a Storwize
V3700 by removing it from its enclosure and replacing with an appropriate new drive, without
requiring the DMP to supervise the service action.

The system automatically performs the drive hardware validation tests. The system then
promotes the drive into the configuration if these tests pass, automatically configuring the
inserted drive as a spare. The status of the drive following the promotion is recorded in the
event log, either as an informational message or an error (if some hardware failure occurs
during the system action).

For more information about the drive replacement process, see the IBM Storwize V3700
Information Center on the following website:

http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

At the website, select a specific product version and browse to Troubleshooting —
Replacing parts — Replacing a Drive assembly.
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11.2.6 Power supply unit

All enclosures require two PSUs for normal operation. A single PSU can power the entire
enclosure for redundancy. Figure 11-18 shows the power supplies.

Figure 11-18 Power supply
The left side PSU is numbered 1, and the right side PSU is numbered 2.

PSU LED indicators

The PSU indicators are the same for the control and expansion units. Figure 11-19 shows the
PSU LED indicators.

B Wwho -

Figure 11-19 PSU LED Indicators

Table 11-9 shows the colors and meaning of the LEDs.

Table 11-9 PSU LED definitions

Position Color Marking Name Definition
1 Green In AC Status Main power is delivered.
2 Green DC DC Status DC power is available.
3 Amber Faultexclamation | Fault Fault on PSU.
mark
4 Blue OK Service action N/A
that is allowed
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PSU replacement procedure
For more information about the PSU replacement process, see the IBM Storwize V3700
Knowledge Center on the following website:

http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

At the website, select a specific product version and browse to Troubleshooting —
Replacing parts — Replacing a Power Supply Unit.

11.3 Configuration backup procedure

If there is a serious failure that requires the system configuration to be restored, the
configuration backup file must be used. The file contains configuration data, such as arrays,
pools, and volumes (but no customer data). The backup file is updated by the cluster every
day and stored in the /dumps directory.

Even so, it is important to save the configuration backup file after the system configuration is
changed. The command-line interface (CLI) is used to start a manual backup.

Regularly saving a configuration backup file on the IBM Storwize V3700 is important, and it
must be done manually. Download this file regularly to your management workstation to
protect the configuration data (a leading practice is to automate this download procedure by
using a script, and to save it daily on a remote system).

11.3.1 Generating a manual configuration backup by using the CLI

To generate a configuration backup using the CLI, complete the following steps:
1. Run the svcconfig backup command, as shown in Example 11-1.

Example 11-1 Example for backup CLI command

svcconfig backup

2. The progress of the command is reported by dots, as shown in Example 11-2.

Example 11-2 Backup CLI command progress and output

CMMVC61551 SVCCONFIG processing completed successfully

3. 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 on
the configuration node, and can be retrieved using Battery Backup Unit (PSCP), as shown
in Example 11-3.

Example 11-3 PuTTY PSCP
Using PuTTY PSCP from the CLI of an Microsoft Windows host:

pscp -scp superuser@<Cluster IP addr>:/tmp/svc.config.backup.xml c:\RBtemp
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The three files that are created by the backup process are described Table 11-10.

Table 11-10 File names that are created by the backup process

File name Description
svc.config.backup.xml This file contains the cluster configuration data.
svc.config.backup.sh This file contains the names of the commands that were

issued to create the backup of the cluster.

svc.config.backup.log This file contains details about the backup, including any
error information that might be reported.

11.3.2 Downloading a configuration backup by using the graphical user
interface

The IBM Storwize V3700 also automatically saves the configuration, daily, to the /dumps
directory.

Note: Although the files in the /dump directory are the same as those generated using the
CLI svcconfig backup command, the user has no control over when they are generated.

To download a configuration backup file using the graphical user interface (GUI), complete the
following steps:

1. Browse to Settings — Support, as shown in Figure 11-20.
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Figure 11-20 Configuration backup open support pane
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2. Select the Show full log listing option to list all of the available log files that are stored on
the configuration node, as shown in Figure 11-21.

o} Support supe

Download Support Package CINOM Logging Level: | Low

Looking for individua! log files? Show full log listing. .
8

Figure 11-21 Configuration backup: Show full log listing

3. Search for the files named svc.config.backup.xml_*, svc.config.backup.sh_*, and
svc.config.backup.log_*

4. Select the files, right-click, and select Download, as shown in Figure 11-22.

& Support supe
CIMOM Logging Level | Low ~ |
| noded i Actions | O Filter | [E]
L.! _
T
w Idumpe/sve.config.backup.log_0G07TDEC-1
o idumps/sve.config.backup.sh_0G07DEC-1 Download {E’J
iu Idumps/sve.config.backup.xmi_0G0TD6C-1
Li Idumpsisve.config.cron.bak_0G07TDEC-1
mm Idumps/sve.config.cron.bak_0G07DEC-2

Figure 11-22 Configuration backup: Download
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5. Save the configuration backup files to your management workstation, as shown in
Figure 11-23.

Support

ETTT ol OPering dumps7917106040761428527.zip . =X

You have chosen to open:

[ node1 = Acti
[nodet hctions 4 2017106040761428527.2ip

------ e which is: Compressed (zipped) Folder
Idumpsi/keymgr.0GOTH| from: https://9.174.154 .48

fdumpsilivedump.ictdlll i chould Firefox do with this file?

Idumpsilivedump.k

‘—[ Idumps/reinst.0G0T () Openwith | Windows Explorer (default)

idumpsisve.config. i@ : Save File

Idumpsisve.config.
Do this automatically for files like this from now on.
Idumpsisve.config.

Idumpsisve.config.crg

Idumpsisve.config.cr
OK ] [ Cancel ]
Idumpsisve.config.cr

Idumpsizve.config.cr

Figure 11-23 Configuration backup: Save File

Even though the configuration backup files are updated automatically on a daily basis, it
might be of interest to verify the time stamp of the actual file.

6. To do this, open the svc.config.backup.xml_xx file with an editor and search for the string
timestamp=, which is found near of the top of the file. Figure 11-24 shows the file and the
timestamp information.

B 5 .1m .1 .20 . 25 . 30 . 35 . 40 . 45 . AD . G5
T Y N T N A

1 <?xml version="1.0" 2>

2

3 <!DOCTYPE =ml [

4 <!'ELEMENT =ml ( object® )} >

5 <!ATTLIST =xml label CDATA "" >

[ <!ATTLIST xml timestamp CDATZ "™ >

7 <1ATTLIST =xml wversion CDATA "" >

g < 'ELEMENT object ( property® )} >

3 <!ATTLIST object type CDATA ¥REQUIRED >

10 < !'ELEMENT property ( #PCDATA )} >

11 <1ATTLIST property name CDATZA #REQUIRED >

1z <'ATTLIST property value CDATA "" >

13 1 >

14

15 <xml

16 label="Configuration Back-up"

17 version="740"

18 £33 s _ma om0 aoon

13 Gimegta.mp="201fi/10f15 18:22:43 BST" >)

20

21 <!-- cluster section —->

Figure 11-24 Timestamp in backup XML file
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11.4 Updating software

The system update process involves updating the entire IBM Storwize V3700 environment.
The node canister software and disk firmware are separate updates, and these tasks are
described separately.

11.4.1 Node canister software

Allow sufficient time to plan your tasks, review your preparatory update tasks, and complete
the update of the IBM Storwize V3700 environment. The update procedures can be divided
into the following general update tasks, shown in Table 11-11.

Table 11-11 Software update tasks

Sequence Upgrade tasks

1 Decide whether you want to update automatically or manually. During an automatic
update procedure, the clustered system updates each of the nodes systematically.
The automatic method is the preferred procedure for updating software on nodes.
However, you can update each node manually.

2 Ensure that Common Information Model (CIM) object manager (CIMOM) clients are
working correctly. When necessary, update these clients so that they can support the
new version of IBM Storwize V3700 code. Examples might be OS versions and
options, such as IBM FlashCopy Manager or VMWare plug-ins.

3 Ensure that multipathing drivers in the environment are fully redundant. If you
experience failover issues with multipathing driver support, resolve these issues
before you start normal operations.

4 Update other devices in the IBM Storwize V3700 environment. Examples might
include updating hosts and switches to the correct levels.

5 Update your IBM Storwize V3700.

Important: The amount of time it takes to perform a node canister update can vary
depending on the amount of preparation work that is required, and on the size of the
environment. Generally, to actually update the node software, allow 20 - 40 minutes per
node canister, and a single 30-minute wait when the update is halfway complete. The
30-minute wait enables the recently updated node canister to come online and be
confirmed as operational, and enables time for host multipathing to recover.

Some code levels support upgrades only from specific previous levels. If you upgrade to more
than one level later than your current level, you might be required to install an intermediate
level. See the following Concurrent Compatibility and Code Cross Reference for Storwize
V3700 support document for further details:

https://www-304.1ibm.com/support/docview.wss?uid=ssg15S1004172

Important: Ensure that you have no unfixed errors in the log, and that the system date and
time are correctly set. Start the fix procedures, and ensure that you fix any outstanding
errors before you attempt to concurrently update the code.
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Updating software automatically

The software update can be performed concurrently with normal user I/O operations, and
each node in the system updates individually. There might be some degradation in the
maximum |/O rate that can be sustained by the system while the code is uploaded to a node,
during the update, while the node is rebooted, and while the new code is committed. This is
because write caching is disabled during the node canister update process.

The updating node is temporarily unavailable, and all I/O operations fail to that node. As a
result, the I/O error counts increase, and the failed 1/0 operations are directed to the partner
node of the working pair. Applications do not see any I/O failures. When new nodes are
added to the system, the update package is automatically downloaded to the new nodes from
the original IBM Storwize V3700 system.

Multipathing requirement

Before an update, ensure that the multipathing drivers are fully redundant, with every path
available and online. You might see errors that are related to the paths. These errors go away
(failover), and the error count increases during the update. When the paths to the nodes
return, the nodes fall back to become a fully redundant system.

GUI node canister software update process

The automatic update process is started in the GUI by starting the Update wizard, as shown
in Figure 11-25:

1. Browse to Settings — System — Update System — Update.

_ Update System

@"" Date and Time Current software level: Version 7.4.0.0 (build 103.4.1409231000)

A software update is available. The latest level is 7.4.0.1.

-

= Licensing Download and install the update as soon as possible. After the
|2t download completes, go to Seftings = System = Update System and
click Update to apply the update.

‘ m Update System ‘ “Update |

CeRBednd

Figure 11-25 Start Update wizard

2. When updating the node canister software, a Test utility and the node software must first
be downloaded from the Internet. This can be downloaded either using the Download link
in the pane, or manually from the IBM Support site. The Test utility verifies that there are
no issues with the current system environment, such as failed components and earlier
drive firmware.
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3. Select the Test utility and Update package files by clicking the folder icon in the
corresponding input field, and then enter the version of the code level that you are
updating to, as shown in Figure 11-26.

Update System

Select the files to be used for the update.

Test utility: IBM2145_INSTALL_svcupgradetest 13.0 bel B
Update package: 2072_141020.tgz.apg B9
Code level: 7.4.0.0

Figure 11-26 Select Test utility and software Update package

4. Select whether an automatic or manual code update is required. The Automatic update
option is the default and suggested choice. Figure 11-27 shows the update mode
selection pane.

Update System

The system is ready to install update package: 2072_141020.tgz.gpg
Select the type of update to complete:

@ Automatic update

Choose this option for a faster update.
Instalfation can take approximately 20 minutes for each node and 30 minutes for the system.

Service Assistant Manual update
Attention: Automatic update is the preferred method for updating software.
Manual updates, if completed incorrectly, can result in data loss.

o

Figure 11-27 Update mode decision

5. If the Service Assistant Manual update option is selected, see “Updating software
manually” on page 603.

6. Select Finish to start the update process on the nodes.
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7. The test utility and node canister software is then uploaded to the system, as shown in
Figure 11-28.

Update System

= Uploading 2072_141020.tgz.gpg
- Time remaining 1:20:08 2

o

Figure 11-28 Software upload

8. When the software has been uploaded to the IBM Storwize V3700, the test utility is
automatically run, as shown in Figure 11-29.

= System

- Update System
o
@ﬁ‘ Datetrhlmne State:  Running update test utility.

“Resume @@ Cancel |

.| Licemsing [Name — [State

-

i r ’ nodet (left) Not updated

\uj m Update System ‘ node? (right) Not updated

JL \ ), System Not updated
| MW

Figure 11-29 Running test utility

-5

R ]
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9. Messages inform you of any warnings or errors that the test utility finds. Figure 11-30
shows the result of the test utility finding issues with an IBM Storwize V3700 before
continuing with the software update.

: The update test utility detected issues that may affect the update.

Please go to the Update System page and click Read more for
more information.

Close Go to Update System

Figure 11-30 Test Utility detected issues

10.Close the warning window and then click the Read more link to display the results of the
test utility, as shown in Figure 11-31.

Update Test Utility Results x

Warning found

This tool has found the internal disks of this system are
not running the recommended firmware versions.

Details follow:

+. +. +. + +

| Model | Latest FW | Current FW | Drive count |

+ + + +. +

| ST930065355 | B63E | B63D | 1|

+ + + -+ -+ =

We recommend that you upgrade the drive microcode at an
appropriate time. If you believe you are running the latest
version of microcode, then check for a later version of this
tool.

You do not need to upgrade the drive firmware before starting
the

software upgrade.

-

Figure 11-31 Test Ulility results
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In this example, the test utility has found one warning. This system has a drive with earlier
firmware. This issue does not prevent the software update from continuing.

11.Clicking Close takes you back to the Update System pane. Click Resume to continue with
the software update, or click Cancel to cancel the software update, enabling the user to
correct any issues.

The results of continuing with the software update are shown in Figure 11-32.

superuser (Security Administrator)

System

@” Date and Time

Update System

State:
Overall progress:

Updating
h

= . .
= Licensing

| Version

_— . .| system 3¢ Hot updated 7.4.0.0 (build 103.4.1409231000)

& ‘ @ Wrie S e node1 Confirmed 7.4.0.0 (build 103.4.1409231000)

_‘111 node2 Next to update 7.4.0.0 (build 103.4.1409231000)
L

all
k4

Figure 11-32 Updating system

12.1f the canister software is updated to Storwize software V7.4 from V7.3 or lower, an
additional confirmation step is included. Click Confirm Update to proceed as shown in
Figure 11-33.

superuser (Security Administrator)

System

-

Update System
Date and Time State:  Waiting jorﬂnal user confirmation. Click Confirm Update to start the update
completion process.
T oG
Licensing
Ciate \/e
~
noded Waiting for confirmation 7.4.0.0 (build 103.15.1411020000)
Update System L
node2 Waiting for confirmation 7.4.0.0 (build 103.15.1411020000) 3
System Waiting for confirmation 7.4.0.0 (build 103.15.1411020000)

<1 min.

L}

Status Alerts §

—

Update complete,
confirmation required

G ) ) —

Figure 11-33 Update System: Confirm Update

Nodes are upgraded and rebooted, one at a time, until the upgrade process is complete.
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Updating software manually
Important: It is highly advised to upgrade the IBM Storwize V3700 automatically by

following the Update wizard. If a manual update is used, make sure that you do not skip
any steps.

The steps for a manual update are shown in the Update System help. See Figure 11-34.

103.6.1410113200)
the support center tod

[ About Storwize V5000 )

Figure 11-34 Update Software help

Complete the following steps to manually upgrade the software:

1. In the management GUI, click Settings — System — Update System, and run the
Update wizard.

2. When updating the node canister software, a Test utility and the node software must first
be downloaded from the internet. This can be downloaded either using the Download link
within the pane or manually from the IBM Support site. The Test utility verifies that there
are no issues with the current system environment, such as failed components and earlier
drive firmware.

3. Select the Test utility and Update package files by clicking the folder icon in the
corresponding input field. Enter the version of the code level that you are updating to and
click Update to continue, as shown in Figure 11-35.

Update System x

Select the files to be used for the update.

Test utility: IBM2145 INSTALL svcupgradetest_13.0 bet B
Update package: 2072_141020.tgz.apg B
Code level: 7.4.0.0

Figure 11-35 Select Test utility and software Update package
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4. At the next pane, select Service Assistant Manual update, as shown in Figure 11-36.

Update System

The system is ready to install update package: 2072_141020.tgz.gpg
Select the type of update to complete:

Automatic update

Choose this option for a faster update.
Installation can take approximately 20 minutes for each node and 30 minutes for the system.

© Service Assistant Manual update
Attention: Automatic update is the preferred method for updating software.

Manual updates, if completed incorrectly, can result in data loss.

o S W Goreo

Figure 11-36 Select manual update mode

5. Select Finish to start the update process on the nodes.
The test utility and node canister software are then uploaded to the system, as shown
Figure 11-37.

Update System

+ Uploading 2072_141020.tgz.gpg
[ Time remaining 1:20:09 2

o

Figure 11-37 Software upload
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6. After the software has been uploaded, the test utility is automatically run and, if there are
no issues, the system is placed in a Prepared state, as shown in Figure 11-38.

System superuser
Update System
£ --7\‘
@)‘ Date and Time State:  Prepared
— N ta \/e
= Licensing System '*' Hot updated 7.4.0.0 (build 103.6.1410113000)
- == node1 (left) 3¢ Mot updated 7.4.0.0 (build 103.6.1410113000)
._! P \
node? (right) 3¢ Not updated 7.4.0.0 (build 103.6.1410413000)
.@ Update System
N \ J
:12‘1
&

Figure 11-38 Update System status: Prepared state

7. Non-configuration nodes are updated first, leaving the configuration node until last.
In the management GUI, select Monitoring — System and hover over the canisters to
confirm which is or are the non-configuration node or nodes, as shown in Figure 11-39.

System superuser (Se

Actions

: 2 (Right)
State: v Online

Configuration Node: Mo

Service IP:

peDBe ¢

n : | - 3

Figure 11-39 Checking the Cénﬁguration node status
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8. Select the canister that contains the node that you want to update and select Remove, as
shown in Figure 11-40.

r—
L |

Identify
Power Off

Remove

Show Dependent Volumes

CoDEe ¢

60.00GiBE N — || Properties

Allocated o ——

4.89 TiB

Physical

Figure 11-40 Remove the non-config node from the cluster

Important: Make sure that you select the non-configuration nodes first.

9. A warning message displays, as shown in Figure 11-41. Click Yes to continue.

Warning x

When a node is removed from a system, hosts might lose access
to data if the other node in the /O group fails.

[._

Do you want to remove the node?

[] Bypass check for volumes that will go offline, and remove the node immediately
without flushing its cache.

Figure 11-41 Remove node warning message

10.The non-configuration node is removed from the Management GUI Update System pane
and shown as Unconfigured when hovering over the node in the Monitoring — System
pane.

11.0pen the Service Assistant (SA) tool for the node that you just removed.
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12.In the SA tool, the node that is ready for upgrade must be selected. Select the node that
shows Node status as service mode, displays an error code of 690, and has no available
cluster information, as shown in Figure 11-42.

Current: 0GO7D6C | 2 |
Status: Service
Identi

IBM Storwize V3700 Service Assistant Tool Connected to: 01 | 1 | node2

Home

You can view detailed status and error summary, and manage service actions for the current node. The current node is
the node on which service-related actions are performed. The connected node displays the service assistant and
provides the interface for working with other nodes on the system. To manage a different node, select a node from the
following table.

Attention: Only perform service actions on nodes when directed by service procedures. If used inappropriately, service
actions can cause 3 loss of access to data, or even data loss. If the node status is active, select Monitoring-->Events in
the management GUI to fix any errors that are related to the active node.

Actions: Hold Senice State v [ GO |

| Change Node = |
Node Name Node Status Error Panel System Site Relationship

) node2 .ii 01-1 ITSO_V3700 Local

Figure 11-42 Select node in Service GUI for update

13.In the SA tool, select Upgrade Manually, and select the required node canister software
upgrade file, as shown in Figure 11-43.

When upgrading the machine code manually, you remove a node from the system, upgrade the machine code on the node, and
return the node to the system. You repeat this process for the remaining nodes until the last node is removed from the system.
At this point the remaining nodes switch to running the new machine code. When the last node is returned to the system, it
upgrades and runs the new level of machine code. This action cannot be performed on an active node. To upgrade machine
code manually, the nodes must either be candidate nodes or in service state. During this procedure, every node must be
upgraded to the same machine code level. You cannot interrupt the upgrade and switch to installing a different machine code
level. During the upgrade, the node becomes unavailable.

Note: If the connected node and the current node are the same, the connection to the service assistant might be lost.
Current Machine Code level: 7.4.0.0

Check for updates:

| Apply Machine Code update:

To upgrade the code manually, follow these steps:

1. In the management GUI, go to Settings -> General -> Upgrade Machine Code and run the Launch Upgrade
Wizard. In step 5 of the wizard, select "Service Assistant Manual upgrade”.

2. In the management GUI, select System Details and select the canister that contains the node you want to
upgrade next.

. From the Actions menu, select Remove Mode.

In the service assistant, select Upgrade Manually and select the machine code version to upgrade this

node. The node will automatically be re-added to the system. Note: In some circumstances the node

cannot automatically be re-added to the system. To add the node manually, see Upgrading all nodes

except the configuration node in the Information Center.

5. Repeat this process for the remaining enclosure until the last node is removed from the system.

2w

At this point the remaining nodes switch to running the new machine code.
When the last node is returned to the system, it upgrades and runs the new level of machine cade. In the
service assistant, make the last node removed the current node, and select Exit Service State on the node.

= From a file: No file selected.

Figure 11-43 Select software file for upgrade
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14.Click Upgrade to start the upgrade process on the first node.

The node is reintroduced automatically into the system after upgrade. Upgrading and
adding the node again can take 20 - 40 minutes, as shown in Figure 11-44.

.
(¥yccess - Mozilla Firefox: IBM Edition 8 =

iy,

@ https://9.174.152.9/service/node/node_exitservice.actionTremoveBattery=false8tstruts.token E

Task Result
The operation completed successfully.
Update completed successfully. | |
Wait until the node is available.
OK
|
L-_ A

Figure 11-44 Non-configuration node update complete

The management GUI also displays the progress of the update, as shown in Figure 11-45.

System SUperuser
} Update System
@" Date and Time State: Service Assistant manual update
- Overall progress: § 483 )
2 Licensing Name State Ve
L! - 5 . System 3 Not updated 7.4.0.0 (build 103.6.1410113000)
node1 (left) Complete 7.4.0.0 (build 103.6.1410113200)
-@3 Update System
node? (right) 3 Mot updated 7.4.0.0 (build 103.6.1410113000)
b A
L
fE :i

Figure 11-45 Manual node software update progress

15.Repeat steps 1 - 14 for the remaining node (or nodes), leaving the Configuration node
until last.
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16.After you remove the configuration node from the cluster for the update, a warning
displays, as shown in Figure 11-46. Click Yes to continue.

Warning b4

A node failover has been detected. Information that is displayed

{ = 5 onthe panel might be out of date. Do you want to refresh the
panel?

Figure 11-46 Configuration node failover warning

Important: The configuration node remains in Service State when it is readded to the
cluster. Therefore, exit Service State manually.

17.To exit from service state, browse to the home pane of the SA tool and open the Action
menu. Select Exit Service State, as shown in Figure 11-47.

IBM Storwize V3700 Service Assistant Tool Connected to: 01 | 1 | node2
Current: 0GO7D6C | 2 |
Status: Service Home
Identif You can view detailed status and error summary, and manage service actions for the current node. The current node is the
node on which service-related actions are performed. The connected node displays the service assistant and provides the
interface for working with other nodes on the system. To manage a different node, select a node from the following table.
Collect Logs.
L Attention: On\y perfcrm service actions on nodes when directed by service procedures. If used inappropriately, service actions
odats, or even data loss. If the node status is active, select Monitoring--=Events in the
Manage System
Recover System
. - =
Re-install Machine Code = - =
s Error Panel System Site Relationship
U je M n ITSO_V3700 Local
Configure Enclosure Refresh

Figure 11-47 Exit service state to add node back in cluster

Both the nodes are now back in the cluster (as shown in Figure 11-48) and the system is
running on the new code level.

fctions: Enter Service State » | GO

Change Node =
Node Name Node atus Error Panel System Site Relationship|
9
© node2 \_ Active / 01-1 ITSO_V3700 Partner
Refresh

Figure 11-48 Cluster is active again and running the new code level
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18.1f the canister software is updated to Storwize software V7.4 from V7.3 or lower, an extra
confirmation step is included. Click Confirm Update to proceed as shown in Figure 11-49.

System superuser (Security Administrator)

:
B Update System
S —
L _L Date and Time State:  Waiting for final user confirmation. Click Confirm Update to start the update
completion process.
IR st =Caeer = Conrm Update
.2@ “ Licensing
e State \ o
Py i 3
m noded Waiting for confirmation 7.4.0.0 (build 103.15.1411020000)
Update System L
;i node? Waiting for confirmation 7.4.0.0 (build 103.15.1411020000) T
l ’ h System Waiting for confirmation 7.4.0.0 (build 103.15.1411020000)
&
2
(_Status Alerts @) =
- Update complete B
S confirmation recll.lired -
4 i
—— e

llocated: 0 bytes / 11.00 GiB.(030) 1) { Running Tasks (0) )M @

Figure 11-49 Update System: Confirm Update

11.4.2 Upgrading drive firmware

In previous versions of IBM Storwize code, it was only possible to upgrade the drive firmware
from the CLI using the applydrivesoftware command, after manually uploading the firmware
files to the /home/admin/upgrade directory of the IBM Storwize V3700. This process is
detailed in Appendix A, “Command-line interface setup and SAN Boot” on page 649.

As of Storwize software V7.4, the drive firmware can be upgraded using the GUI. The user
can choose to upgrade all drives or select an individual drive.

Download the latest Drive Upgrade package from the IBM Support site:
http://www.ibm.com/support/entry/portal/support
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Upgrading the firmware on individual drives
To upgrade an individual drive, complete the following steps:

1. Navigate to Pools — Internal Storage, right-click the drive to be upgraded, and select

Upgrade from the action menu, as shown in Figure 11-50.

Internal Storage

Drive Class Filter L3

All Internal

Configure Storage

278.90 GiB, Enterprise

062

F
L

465.26 GiB, Nearline

&7 |G 165.26 GiB, Nearline | =Actions | O Filter | [
3 arling
= 30K D) e D GG Use
My - 4
‘&1 " 35 'Fli.ne BO2F
JL 837.86 GiB, Enterprise =5 nline BOZF
‘ ’ . 37 Take Offline nline BD2F
. & 278.90 GiB, Enterprise 3 Mark as . nline BO2F
i-, 40 ) nline BD2F
Identify

- 4 nline BD2F
%‘ 2 Upgrade {EJ nline BD2F
3 Show Dependent Volumes Liine BD2F
“ Properties nline BD2F
45 Customize Columns nline BD2F
46 Unline BD2F

Figure 11-50 Upgrade an individual drive

2. Select the Drive Upgrade package, which was previously downloaded from the IBM
Support site, by clicking the folder icon. Click Upgrade, as shown in Figure 11-51.

Upgrade Drives

Upgrade Drives

Upload the software upgrade package to the storage system.

Upgrade package: IBM2072_DRIVE_20140826 s

Install the firmware even if the drive is running a newer version and if directed by the support center.

Figure 11-51 Select Drive Upgrade package
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3. The drive firmware update takes about 2 - 3 minutes per drive. Figure 11-52 shows the
completed task.

Upgrade Drives

v~ Task completed. 100%

¥ View more details

Task started.
Bunning command:

svctask applydrivesoftware —drive 35 -file /home/admin
/upgrade/IBM3072 DRIVE 2014082&-1219622720250516010 -type

Synchronizing memory cache.

The task is 100% complete.

Task completed.

o [ E—

Figure 11-52 Drive firmware update complete

Figure 11-53 shows the Pools — Internal Storage pane, which displays the result of the
drive firmware update (from BD2F to BD2H).

Internal Storage superuser

o~

« All Internal

Drive Class Filter 6, I —

465.26 GiB,
Nearline o |

N
: Capacity  ppigk capaci
. — . . 5 \ pacity 0 bytes
& 278.90 GiB, Enterprise Allocation ¢ ¢ nacity 0 bytes
Total Capacity 5.00TiB

-

iu — 278.90 GiB, Enterprise
4 G

ke

&,

13

p
= 5 46526 GiB Candidate Online @ -
-‘l ~ 465.26 GiB, Nearline . § §
[~ 36 46526 GIB Candidate Online BD2F
- - Car 46526 GIB Candidate v Online BD2F =
& 837.86 GiB, Enterprise 39 46626 GiB Candidate v Online BD2F
40 465.26 GIB_Candidate __/ Online BD2F

Figure 11-53 Result of drive firmware update

612 Implementing the IBM Storwize V3700



Upgrading the firmware on all drives
There are two ways to upgrade all of the drives in an IBM Storwize V3700 system in the
Management GUI:

» From the Monitoring — System pane
» From the Pools — Internal Storage pane
To upgrade the firmware on all drives, complete the following steps:

1. Upgrade all drives in one of the following ways:

— Figure 11-54 shows how to upgrade all drives using the Actions menu in the System
pane. Select Update — Drives.

Actions

—

Add Enclosure

Rename System

Turn OFf All Identify LEDs
Update »

Power Off

Properties

—
L o

Figure 11-54 Upgrade all drives: System pane

— Figure 11-55 shows how to update all drives using the Action menu in the Internal
Storage pane. Select Upgrade All.

Note: If any drives are selected, the Action menu displays actions for the selected
drives, and the Upgrade All option does not display. If a drive is selected, clear it by
holding down the Ctrl key and clicking the drive.

= Internal Storage superuser (Security Adminisirator)
Drive Class Filter o —
: :
—
‘@ All Internal ‘ All Internal
53 |
= . . Capacity  ppisk Capacity 557.79 GiB
\y 278.30 GiB, Enterprise Allocation  gpare Capacity 278.90 CB
Total Capacity 16.99 TiB
i W — -
% 278.90 GiB, Enterprise -Acﬂonsm
all Upgrade All E ‘ - : Status irmware WDisk Name
' ’ 2= GiB Candidate v Online J2E9 -
- \‘ ling S ZuCIEcatline ZTE»BOGlB Candidate v Online J2E6 l—l
t"’ - 2 278.90 GiB Candidate v Online J2E6
Figure 11-55 Upgrade all drives: Internal Storage pane
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2. After initiating the drive upgrade process using either of the previous options, the pane in
Figure 11-56 is displayed. Select the Drive Upgrade package, which was previously
downloaded from the IBM Support site, by clicking the folder icon, and then click Upgrade
to continue.

Upgrade All Drives X

Upgrade All Eligible Drives

Upload the software upgrade package to the storage system.

Upgrade package: |IBM2072_DRIVE_20140826 E3

Install the firmware even if the drive is running a newer version and if directed by the support center.

Figure 11-56 Upgrade all drives: select firmware file

All of the drives that require an upgrade are now upgraded.

11.5 Event log

614

Whenever a significant change in the status of IBM Storwize V3700 is detected, an event is
submitted to the event log.

All events are classified as alerts or messages.

An alert is logged when the event requires action. Some alerts have an associated error code
that defines the service action that is required. The service actions are automated through the
fix procedures. If the alert does not have an error code, the alert represents an unexpected
change in state. This situation must be investigated to see whether it is expected or
represents a failure. Investigate an alert and resolve it when it is reported.

A message is logged when a change that is expected is reported; for instance, an IBM
FlashCopy operation completes.
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Open the event log pane from the GUI by clicking Monitoring — Events (Figure 11-57).

Actions

Monitoring y

System

Ev

\b )
([ Performance J

5

Figure 11-57 Opening the Events pane

Figure 11-58 shows the event log.

Events

Recommended Action:
@ Error 1690 : Array mdisk is not protected by sufficient spares

[ @ Refresh | i= Actions | show Al | O Fiiter | [

L—! Frro ode [

o 1113114 1:59:51 PM Message 5AS discovery occurred, configuration changes complete io_grp |~
.ii? 111314 1:59:51 PM Message SAS discovery occurred, configuration changes pending io_grp |E|
ij:}} 1370 1113114 1:59:51 PM /& Monitoring SCSI ERP occurred drive

. 1370 1113114 1:55:51 PM /& Monitoring SCS1ERP occurred drive

‘-‘1[ 111314 1:58:26 PM Message 5AS discovery occurred, no configuration changes were detected io_grp
‘ ’ 111314 1:58:26 PM Message SAS discovery occurred, configuration changes complete io_grp

i 1113114 1:58:26 PM Message SAS discovery occurred, configuration changes pending io_grp

k 1113114 1:58:26 PM Message Array mdisk rebuild start mdisk
@ 1690 1113114 1:58:26 PM @Ner‘t Array mdisk is not protected by sufficient spares mdisk

Figure 11-58 The event log view

11.5.1 Managing the event log

The event log features a size limit. After it is full, newer entries replace the older entries, which
are not required.

To avoid a repeated event that fills the event log, some records in the event log refer to
multiple occurrences of the same event. When event log entries are coalesced in this way, the
time stamps of the first occurrence and the last occurrence of the problem are saved in the
log entry. A count of the number of times that the error condition occurred is also saved in the
log entry. Other data refers to the last occurrence of the event.

Event log pane columns

Right-clicking in any column header opens the option menu in which you can select columns
that are shown or hidden. It’s also possible to click the Column icon on the far right of the
column headers to open the option menu.
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Figure 11-59 shows all of the possible columns that can be displayed in the error log view.

e =

¥| Error Code
Sequence Number

v| Last Time Stamp

¥| Status

v| Description

v| Object Type

v| ObjectID

+| Object Name
Copy ID
Reporting Node ID
Reporting Node Name
Root Sequence Number
Fixed
Event Count
Event ID

Restore Default View

Figure 11-59 Possible event log columns

The following available fields are suggested at a minimum to assist you in diagnosing
problems:

» EventID
This number precisely identifies the reason why the event was logged.
» Error code

This number describes the service action that should be followed to resolve an error
condition. Not all events have error codes that are associated with them. Many event IDs

can have the same error code because the service action is the same for all of the events.

» Sequence number

A number that identifies the event.
» Event count

The number of events that are coalesced into this event log record.
» Fixed

When an alert is shown for an error condition, it indicates whether the reason for the event

was resolved. In many cases, the system automatically marks the events that are fixed
when appropriate. There are some events that must be manually marked as fixed. If the
event is a message, this field indicates that you read and performed the action. The
message must be marked as read.

» Lasttime
The time when the last instance of this error event was recorded in the log.
» Root sequence number

If set, this number is the sequence number of an event that represents an error that
probably caused this event to be reported. Resolve the root event first.
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Event log pane options

Figure 11-60 shows the main Event log pane options that should be used to handle system
events.

Events
-~ ~
( Recommended Action: W )
Q Error 1689 : Array mdisk has lost redundancy
S -
|. e Refresh | i= Actionsgf __-"_ ilter |
rror Code ECalill Recommended Actions
1i301 2 Unfixed Messages and Alerts I p
1i3114 2 Show All n changes pending io]grp
1689 11314 mlisk
1113114 1:59:51 PM Message Mark as Fixed n changes complete iojgrp
1143114 1:59:51 PM Message Filter by Date n changes pending iojgrp
1370 1113114 1:59:51 PM /&, Monitoring Show entries within... + | minutes (N rjve
1370 1113114 1:59:51 PM /i Monitoring hours 5 rjve
1i3/114 1:568:26 PM Message Clear Log days ¥ 10 olgrp
1113014 1:58:26 PM Message Properties tn changes compl 15 {b olarp
1113114 1:58:26 PM Message n changes pendif 30 olgrp
1113014 1:58:26 PM Message Array mdisk rebuild start 45 nrisk
1690 1113114 1:58:26 PM @Aler‘t \&rrav mdisk is not protected by sufficient spares isk
1113014 1:65:41 PM Message Array mdisk rebuild finish mdisk

Figure 11-60 Events pane

Event log filter options
The following log filter options are available:

» Show all
This option lists all available events.
» Unfixed Messages and Alerts

This option lists unfixed events. This option is useful to find events that must be handled,
but no actions are required or recommended.

» Recommended Actions (default)

Only events with recommended actions (Status Alert) are displayed.

Important: Check for this filter option if no event is listed. There might be events that
are not associated to recommended actions.
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Figure 11-61 shows an event log with no items found, which does not necessarily mean that
the event log is clear. To check whether the log is clear, use the filter option Show all.

3700 = Monitoring = Events

|@Refregh i= Actions | Recommended Actions | ©. Filter | (5]
Frror Code T §

#h Mo items found.

R

=

Figure 11-61 No items found in event log

Actions on a single event
Right-clicking a single event gives the following options that might be used for that
specific event:

» Mark as Fixed

It is possible to start the Fix Procedure on this specific event, even if it is not the
recommended next action.

Some events, such as messages, must be set to Mark as Fixed.
» Show entries within... minutes/hours/days

This option is to limit the error log list to a specific date or a time slot. The following
selectable values are available:

— Minutes: 1, 5, 10, 15, 30, and 45
— Hours: 1,2, 5,and 12
— Days: 1,4,7,15,and 30

» Clear Log
This option clears the complete error log, even if only one event was selected.

Attention: This action cannot be undone, and might prevent the system from being
analyzed when severe problems occur.

» Properties
This option provides more sense data for the selected event that is shown in the list.

Recommended Actions

A fix procedure starts a wizard known as a Directed Maintenance Procedure (DMP) that
helps to troubleshoot and correct the cause of an error. Some DMPs reconfigure the system
based on your responses, ensure that actions are carried out in the correct sequence, and
prevent or mitigate loss of data. For this reason, you must always run the fix procedure to fix
an error, even if the fix might seem obvious.

To run the fix procedure for the error with the highest priority, go to the Recommended Action
pane at the top of the Event page and click Run This Fix Procedure. When you fix higher
priority events first, the system can often automatically mark lower priority events as fixed.
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11.5.2 Alert handling and recommended actions

All events in Alert status require attention. Alerts are listed in priority order, and should be
fixed sequentially by using the available fix procedures.

Example: Fibre Channel small form-factor pluggable (SFP) fault

For this example, we emulated an FC SFP failure and to do so, disabled an FC port on the
storage area network (SAN) switch.

The following example shows how faults are represented in the error log, how information

about the fault can be gathered, and how the recommended action (DMP) can be used to fix

the error:
1. Detect an alert.

The Health Status indicator shows a red alert (for more information, see Chapter 3,
“Graphical user interface overview” on page 71). The Status Alerts indicator (to the right of
the Health status bar) is also visible, and shows two alerts. Click the alert to retrieve the

specific information, as shown in Figure 11-62.

Events E

Recommended Action:
Q Error 1061 : Fibre Channel ports not operational

o 1450 11/4/14 9:17:51 AM e Alert Fibre Channel 0 ports not operational node
4-1{1 1061 11/4/14 2:17:51 AM QAIerl Fibre Channel ports not operational node —
;‘L 11/4/14 9:07:51 AM Message SAS backend discovery occurred, no configuration changes were det... cluster
= 11/4/14 9:07:51 AM Message SAS discovery occurred, iguration ] mplets io_grp
l ’ 11/4/14 9:07:51 AM Message SAS backend discovery occurred, o ? Status Alerts 21—

Y ———4
&-, 11/4/14 9:07:36 AM Message Additional SAS host ports connecte
- - Fibre Channel ports not
& 11/4/14 9:07:36 AM Message SAS discovery occurred, configural | & min. = P l
% 11/4/14 9:07:36 AM Message Node added
& min Fibre Channel /O ports not
11/4/14 9:07:31 AM Message SAS backend discovery occurred, | : operational
4| I
ettt @) ) (S——iiem—

Figure 11-62 Health Status shows degraded system

2. Review the event log for more information.
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3. Gather additional information: Alert properties.

More details about the event can be found in the Properties option, as shown in
Figure 11-63. This information might be of interest for problem fixing, or for root
cause analysis.

Properties and Sense Data for Event 073704

First Time Stamp 117414 9:17:51 AN
Last Time Stamp 117414 9:17:51 AN
Fixed Time Stamp

Event Count 1

m

Sequence Humber 235

Object Type node

Object ID 5

Object Hame node1

Copy ID

Reporting Hode 1D 5

Reporting Hode Name node1

Root Sequence Number

Event ID 073704

Event ID Text Fewer Fibre Channel ports operational
Error Code 1061 -

[EVETCTUNEN iy RS i

Figure 11-63 Alert properties

4. Run the recommended action (DMP):

a. Use of the DMP is highly recommended to fix any alerts. It is possible to miss
background running tasks when the DMP is bypassed. Not all alerts have DMPs
available.

b. To start the DMP, right-click the alert record or click Run this fix procedure at the top
of the pane.
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5. The steps and panes of the DMP are specific to the error. The following figures represent

the recommended action (DMP) for the FC SFP failure example, which shows as a Fibre

Channel ports not operational event.

Figure 11-64 shows step 1 of the DMP for the Fibre Channel ports not operational

event. In this example, we say that the change is not intentional.

Fibre Channel ports not operational

Fibre Channel ports status changed

There has been a change of status on the Fibre Channel ports.

The Fibre Channel ports are located on this node

If this change is intentional due to administration or maintenance, click this box: [[] then click Next.

Click Next to run the fix procedure.

Hardware |Type Node. . Node Enclo:f.l_Jre Enclosure Serial Canis_ti_er Panel Canister Position In
Tdentifier Name Identifier Number Tdentifier Name Enclosure

TB4 node 5 nodel 1 0G07D6C 2 01-2 Right

The current status of the Fibre Channel ports

Adapter slot ID Port ID Port WWPN Current status Expected status

1 1 500507680304C0D6 Inactive Inactive

1 2 SDDSD?GBD3DBCDD

1 3 50050768030CCOD6 Active Active

1 4 500507680310C0D6 Inactive Inactive

Cancel

4

1

Next | |
2

w

Figure 11-64 Recommended action DMP for Fibre Channel port not operational: Step 1
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Figure 11-65 shows step 2 of the DMP for the Fibre Channel ports not operational
event. The DMP recommends checking the FC cable connected to the inactive port. You
will confirm that the FC cables are not defective and move on to the next service action.

Fibre Channel ports not operational

Check the Fibre Channel cabling

* Ensure the correct type of cable is being used.
+ If the cable appears damaged, replace it.
s If there are any sharp bends in the cable, re-route or replace it.

After performing this service action, click Next to check the port status.

Select one of these options before clicking Next:

@ Fibre Channel status is incorrect, try next service action
) Fibre Channel status is correct, mark as fixed

The Fibre Channel ports are located on this node

Hardware Type Node. i Node Enl:lols.lljre Enl:!osure Canisltllar Panel
Identifier Name  Identifier Serial Number Identifier Name

TE4 node 5 nodel 1 0GO7D6C 2 01-2

The current status of the Fibre Channel ports

Adapter slot ID Port ID Port WWPN Current status Expected status

1 1 500507680304C0D6 Inactive Inactive

1 2 500507680308C0D6 Inactive Active

1 3 50050768030CCOD6 Active Active

1 4 500507680310C0D6 Inactive Inactive

Refresh port status table

Fibre-channel poris

¢ Reseat the cable connector by unplugging the cable for two seconds, and then reconnecting it.

For the parts that currently have inactive status and are not expected to be, check the Fibre Channel cable.

Canister
Position In

Enclosure

Right

m

Cancel

4 LU

aacic ) [N ] -

I

Figure 11-65 Recommended action DMP for Fibre Channel port not operational: Step 2
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Figure 11-66 shows step 3 of the DMP for the Fibre Channel ports not operational
event, and recommends replacing the SFP connections at each end of the FC cable. After
re-enabling the port on the SAN switch to emulate the replacement of the SFP, the link to
Refresh the port status table was clicked. The port status table now shows that the port
is active, and the option to mark the service action as fixed is clicked.

Fibre Channel ports not operational

SFP replacement =

For the ports that have a current status of inactive, and are not expected to be, replace the SFP connectors at both
ends of the Fibre Channel cables. After performing the service action, click Next to continue.

Select one of these options before clicking Next:

[@F= =% rvice action
@ Fibre Channel status is correct, mark as fixed

The Fibre Channel ports are located on this node

Hardware Type Node. Node Enc:lo:f.ure Enc!osure Canis_ter Panel gg:ii;t:nr In
Identifier MName  Identifier Serial Number Identifier Name Enclosure

TB4 node 5 nodel 1 0GO7D6C 2 01-2 Right

The current status of the Fibre Channel ports

Adapter slot ID Port ID Port WWPN Current status Expected status

1 1 500507680304C0D6 Inac nactive

1 2 500507680303C0D4

1 3 50050768030CC0DG A

1 4 500507680310C0D6 Inactive Inactive

(Refresh ort status tabl9

SFP replacement

Node SFP replacement details
Port number Part number Wave length Connector type Supported speeds

m

1 85Y6278 850 LC 2,4,8 Gbps
2 85Y6278 850 LC 2,4,8 Gbps
a 85Y6278 850 LC 2,4,8 Gbps

Short and long wave SFP connectors

Bock | (e ] -

| I

4
Figure 11-66 Recommended action DMP for Fibre Channel port not operational: Step 3
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Figure 11-67 shows step 4 of the DMP for the Fibre Channel ports not operational
event and confirms that the Fibre Channel ports are correctly configured.

Fibre Channel ports not operational

Confirm fibre-channel ports correctly configured

The fibre-channel port reconfiguration event is about to be marked as fixed. The currently active ports will be taken as
the new configuration and this event will not be logged again until one of the currently active ports becomes inactive.

The current status of the Fibre Channel ports

Adapter slot ID Port ID Port WWPN Current status Expected status

1 1 500507680304C0D6 Inactive Inactive

i 2 500507680308C0OD6 Active Active E
i 3 50050768030CCOD6 Active Active

1 4 500507680210C0D6 Inactive Inactive

If the fibre-channel ports are not configured correctly, click Cancel now. If the configuration is correct, click Next to fix
the event.

Cancel Back Mext -
3

4 (1]

.Figure 11-67 Recommended action DMP for Fibre Channel port not operational: Step 4

Figure 11-68 shows step 5 of the DMP for the Fibre Channel ports not operational
event.

Number of device logins reduced

Event has been marked as fixed

This event relates to the storage system controller0.
The reduced device logins event is now fixed.

Click Close to exit.

[(Gose ]

Figure 11-68 Recommended action DMP for Fibre Channel port not operational: Step 5

When all of the steps of the DMP are processed successfully, the recommended action,is
complete and the problem should be fixed. Figure 11-69 on page 625 shows the red color
of the event status changed to green. The System Health status is green and the
Recommended Action box has disappeared, implying that there are no further actions that
must be addressed.
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Events

No Recommended Actions box
( Actions | Show All | O Filter | S
rror Code a 1me stamp a Description Object 15
11/4M14 10:17:51 AM Message Array mdisk rebuild start mdisk *
: 11/4/M4 10:17:51 AM Array mdisk rebuild start mdizk |_|
L"! 1061 11/4/14 9:53:01 AM Fibre Channel ports not operational node -
'@ 1450 11/4/14 9:53:01 AM Fibre Channel 10 ports not operational node
.- 111414 9:47:46 AM Message SAS backend discovery occurred, no configuration changes were det... cluster
Liu 1114114 9:47:46 AN Message SAS discovery occurred, configuration changes complete io_grp
L!;[ 111414 9:47:46 AM Message SAS backend discovery occurred, configuration changes complete cluster
| 1114114 9:47:36 AM Message SAS discovery occurred, configuration changes pending io_grp
l ’ 1174114 9:47:36 AM Message Node coldstarted node
&:1 1667 1114114 9:47:31 AM Alert SAS host ports not operational node
2 1114114 9:47:31 AM Message Node added node
‘@ 1174114 9:47:26 AM Message 5AS5 backend discovery occurred, configuration changes pending cluster
11/4/14 9:40:46 AM Message SAS backend discovery occurred, configuration changes complete cluster
111414 9:40:46 AM Message SAS discovery occurred, configuration changes complete io_grp
:u’\.r_* 4414144 OLANDA KRR “rﬁr‘ Mol S e | T \

Figure 11-69 Recommended action: Completed

Handling multiple alerts

If there are multiple alerts logged, the IBM Storwize V3700 recommends an action to fix the
problem (or problems).

Figure 11-70 shows the event log that displays multiple alerts.

Events

Recommended Action:
Q Error 15689 : Array mdisk has lost redundancy

L"'! |@ Refresh | i Actions | Recommended Actions U OCFilter | B s Showing 3 events | Se

Array mdisk has lost

B redundancy

16589 11314 2:07:51 PM QAIert Array mdisk has lost redundancy mdisk
if{l 1689 1113114 2:01:56 PM QAIer‘t Array mdizk has lost redundancy mdisk
- 1690 1113114 1:58:26 PM QAIert Array mdisk is not protected by sufficient spares midizsk
.L!E Status Alerts 3L
“ . Array mdisk has lost
& | S redundancy l
.
2

Array mdisk is not protected by

b= sufficient spares

(ot 00068 (673700 5) @ e teies) ) (———i— 7}

Figure 11-70 Multiple alert events displayed in the event log
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The Next Recommended Action function orders the alerts by severity, and displays the events
with the highest severity first. If multiple events have the same severity, they are ordered by
date, and the oldest event is displayed first.

The following order of severity starts with the most severe condition:

» Unfixed alerts (sorted by error code, where the lowest error code has the highest severity)
Unfixed messages

Monitoring events (sorted by error code; the lowest error code has the highest severity)
Expired events

Fixed alerts and messages

vVvyyy

Less severe faults are often fixed with the resolution of the most severe fault.

11.6 Collecting support information

If you have an issue with an IBM Storwize V3700 and call the IBM Support Center, you might
be asked to provide support data, as described in the next section.

11.6.1 Support information from the GUI

626

We show how to obtain support information using the GUI.

Download Support Package wizard

The Download Support Package wizard provides a selection of various package types. IBM
Support provides direction on package type selection as required. To download a Support
package, complete the following steps:

1. Browse to Settings — Support, as shown in Figure 11-71.

RE— Vi
CEEDD - /]
Network ) E .

{ GUI Preferences )

Figure 11-71 Accessing Support files
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2. Click Download Support Package, as shown in Figure 11-72.

A ITSO_V3700 = Settings = Support

=

|
( Download Support Package )

Looking for individual log files? Show full log listing...

Figure 11-72 Download Support Package

Figure 11-73 shows the Download Support Package pane, from which you can select one
of four different types of the support package.

Download Support Package x

Selectthe 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 each node

Standard logs plus new statesaves

Figure 11-73 Support Package selection

3. Select the type, depending on the event that is being investigated, and click Download.
IBM Support will notify the user of which package is required.

The following components are included in the support package:

Standard logs. Contains the most recent logs that were collected from the system.
These logs are most commonly used by Support to diagnose and solve problems.

Standard logs plus one existing statesave. Contains the standard logs from the system
and the most recent statesave from any of the nodes in the system. Statesaves are
also known as memory dumps or live memory dumps.

Standard logs plus most recent statesave from each node. This option is used most
often by the support team for problem analysis. They contain the standard logs from
system and the most recent statesave from each node in the system.

Standard logs plus new statesave. This option might be requested by the Support team
for problem determination. It generates a new statesave (livedump) for all of the nodes
and packages them with the most recent logs.

4. Save the resulting file in a directory for later use, or to upload to IBM Support.
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Show full log listing

The Support pane also provides access to the files that are on the node canisters, as shown
in Figure 11-74. To show the full log listing, complete the following steps:

1. Click Show full log listing to access the node canister files.

2. To save a file to the user’s workstation, select a file, right-click the file, and select
Download.

3. To change to the file listing to show the files on a partner node canister, select the node
canister from the Node menu.

Support

Download Support Package CIMOM Logging Level: | Low - |

noded } = Actions | O Filter

Idumps/dpa_heat.0G07D6C-1.141025.011119.data
idumps/dpa_heat.0G07D6C-1.141101.174511 .data

Idumpsidump.0G0T Y

Idumpsidump.0G0T X Download

ldumpsidump.0G0T X
Delete

ldumpsidump.0G0T X

Idumps/dump.0G07D6C-T T TIZZa58T

&
4[ idumps/dpa_heat.0G07D6C-1.141102.174505.data ‘E|
&
14

Idumps/dump.0G0TD6C-1.141022.124455
ldumps/ec_makevpd.0G0TDEC-1.trc

Figure 11-74 Full log listing
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11.6.2 Support information from the Service Assistant

The IBM Storwize V3700 management GUI collects information from all of the components in
the system. The Service Assistant Tool collects information from all node canisters. The snap
file is the information that is collected and packaged in a single file.

To access the gathered information, complete the following steps:

1. If the package is collected by using the SA tool, ensure that the node from which the logs
are collected is the current node, as shown in Figure 11-75.

IBM Storwize V3700 Service Assistant Tool Connected to: 01 | 1 | nodel Log out

Current: 01 | 1 | nodel
Status: Active Home

Identi You can view detailed status and error summary, and manage service actions for the current node. The
current node is the node on which service-related actions are performed. The connected node displays the
service assistant and provides the interface for working with other nodes on the system. To manage a
different node, select a node from the following table.
Attention: Only perform service actions on nodes when directed by service procedures. If used
inappropriately, service actions can cause a loss of access to data, or even data loss. If the node status is
active, select Monitoring--=Events in the management GUI to fix any errors that are related to the active node

I . 5o s~ (0

‘ Change Node = ‘
Node . .
Node Name Error Panel System Site Relationship
Status
node2 Active 01-2ITSO_V3700 Partner

Figure 11-75 Collect logs with the Service Assistance Tool

2. Support information can be downloaded With latest statesave or Without latest
statesave, as shown in Figure 11-76.

IBM Storwize V3700 Service Assistant Tool Connected to: 01 | 1 | nodel Log out

Current: 01 | 1 | nodel
Status: Active Collect Logs

Identi You can create and download a package of log and trace files, or download existing log files from the node. The
support package, which is also called SNAP files, can be used by support personnel to understand problems on
the system. Unless advised by support, collect the latest statesave.

‘ Create a support package

@ with latest statesave
) without latest statesave
[ Create and Download

‘ Available Files

0G07D6eC-1.trc -
0GO7D6C-1.tre.old

boot.0GO7DEC-1.trc
dpa_heat.0GO7D6C-1.141027.040122.data
dpa_heat.0GO7D6C-1.141028.011119.data
dpa_heat.0GO7D6C-1.141101.174511.data
dpa_heat.0G07D6C-1.141102.174505.data

Figure 11-76 Download support file using the Service Assistant Tool

Poeeee0
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11.6.3 Support information to USB stick

Whenever the management GUI, SA Tool, or a remote connection is unavailable, snaps can
be collected from each node using a USB stick.
Complete the following steps to collect snaps by using a USB stick:
1. Create a text file that includes the following command:
satask snap -dump
2. Save the file as satask. txt in the root directory of the USB stick.

3. Insert the USB stick in the USB port of the node from which the support data should be
collected.

4. Wait until no write activity is recognized (this process can take 10 minutes or more).
5. Remove the USB stick and check the results, as shown in Figure 11-77.

satask_result.htiml 10,21/2014 8:32 Akd
| snap.single. TA05031-1,141021.093217 tgz 1042172014 8:32 AbA

Figure 11-77 Single snap result files on USB stick

satask_result file

The satask_result.html file is the general response to the command that is issued using the
USB stick. If the command did not run successfully, it is noted in this file. Otherwise, any
general system information is stored here, as shown in Figure 11-78.

satask snap -dump

Tue Oct10 09:32:12 B3T 2014

System Status

sainfo Isservicenodes

panel name cluster id cluster nawe node_id node name relation node status error_data
01-1 000000C0200026C0 MSO_WaT00 1 nodel local hAotive
01-2 000000C0200026C0 TSO_W3T00 H node2 partner Aotive

Figure 11-78 The satask_result.html file on a USB stick (header only)
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Snap memory dump on USB

A complete statesave of the node in which the USB was inserted is stored in a . tgz file. The
name of the file includes the node name and the time stamp. The content of the . tgz file is
shown in Figure 11-79.

| v Computer » Mew Volume (B} » dumps » - | +4 | | Search dumps
Wiew Tools  Help
v Share with » MNew folder
Marne . Date modified Type Size
cirom 10/21/2014 52 Ak File folder
syslogs 1072142014 &:52 Ak File folder
|| 7805031-Ltrc 10/21/2014 432 4k TRC File 6l KB
|| endditre 10/21/2014 T:01.4k TR File 11KE
|| ethernet, 7805031- 1. stats 10/21/2014 432 40 STATS File 24 KB
|| ethernet.7805031-Ltrc 10/21/2014 12:13 PM TRC File T1KE
|| Isfile,7805031-1,130521.003217 10/21/2014 432 40 093217 File 2,048 KB
|| saout.7805031-1,130521.003217 10/21/2014 432 40 093217 File fi KB
|| swe.config.cronsml _T805031-1 10/21/2014 200 PR XML_TB05031-1 File T1KE

Figure 11-79 Single snap memory dump on USB stick

11.7 Powering on and powering off the IBM Storwize V3700

In the following sections, we describe the process to power on and power off the IBM
Storwize V3700 system by using the GUI and the CLI.

11.7.1 Powering off the system

In this section, we show how to power off (shutdown) the IBM Storwize V3700 system by
using the GUI and CLI.

Attention: You should never power off an IBM Storwize V3700 by powering off the PSUs,
removing both PSUs, or removing both power cables from a running system.

Powering down by using the GUI

You can power off a node canister or the entire cluster. When you shut down only one node
canister, all of the running tasks remain active, because the remaining node takes over.

Note: If a canister or the enclosure is powered down, a local visit is required to either
reseat the canister or power cycle the enclosure.
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Complete the following steps to perform a power off:
1. Power off a canister:

a. Browse to Monitoring — System.

b. Rotate the enclosure to the rear view.

c. Right-click the required canister.

d. Select Power Off, as shown in Figure 11-80.

System superuser (Security Administrat|

Actions

r_
L

@ & X
r

) - = == D,
" Identify
fi Power Off

Remove /
)
'@ Show Dependent Volumes S //

1.47 TiB Properties

Figure 11-80 Powering off a canister

2. Power down the system:

a. Browse to Monitoring — System.
b. Click the Actions menu.
c. Select Power Off, as shown in Figure 11-81.

System superuser

Actions

‘__ﬁ—

Add Enclosure

Rename System
Turn OFf All Identify LEDs
Update 9

Power Off {E’)

Properties

& .,

Figure 11-81 Powering off the system

3. A Power Off confirmation window opens, prompting for confirmation to shut down the
cluster. Ensure that all FlashCopy, Metro Mirror, Global Mirror, data migration operations,
and forced deletions are stopped or allowed to complete before continuing.
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4. Enter the provided confirmation code and click Power Off to begin the shutdown process,
as shown in Figure 11-82.

Power Off System ITSO_V3700 X

Powering off the system causes all data to become
inaccessible until the system is powered back on.

To confirm, enter the code KBn2c.

Figure 11-82 Power Off system confirmation

5. Wait for the power LED on both node canisters in the control enclosure to flash at 1 Hz,
which indicates that the shutdown operation completed (1 Hz is half as fast as the drive
indicator LED).

Tip: When you shut down an IBM Storwize V3700, it does not automatically restart. You
must manually restart the system by removing and reapplying power.

Shutting down by using the CLI
The CLI can also be used to shut down an IBM Storwize V3700. The CLI can be accessed on
Windows using the PuTTY utility.

Warning: If you are shutting down the entire system, you lose access to all volumes that
are provided by this system. Shutting down the system also shuts down all IBM Storwize
V3700 nodes. All data is flushed to disk before the power is removed.

Run the stopsystem command to shut down a clustered system, as shown in Example 11-4.

Example 11-4 Shut down

stopsystem
Are you sure that you want to continue with the shut down?

# Type y to shut down the entire clustered system.
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11.7.2 Powering on

Important: This process assumes that all power is removed from the enclosure. If the
control enclosure is shut down but the power is not removed, the power LED on all node
canisters flashes at 1 Hz. In this case, remove the power cords from both power supplies
and then reinsert them.

Complete the following steps to power on the system:
1. Ensure that any network switches that are connected to the system are powered on.

2. Power on any expansion enclosures by connecting the power cord to both power supplies
in the rear of the enclosure, and turning on the power circuit.

3. Power on the control enclosure by connecting the power cords to both power supplies in
the rear of the enclosure and turning on the power circuits.

The system starts. The system starts successfully when all node canisters in the control
enclosure have their status LED permanently on, which should take no longer than
10 minutes.

4. Start the host applications.

11.8 Tivoli Storage Productivity Center

The IBM Tivoli Storage Productivity Center provides a set of policy-driven automated tools for
managing storage capacity, availability, events, performance, and assets in your enterprise
environment. Tivoli Storage Productivity Center provides storage management from the host
and application to the target storage device. It also provides disk and tape subsystem
configuration and management, Performance Management, SAN fabric management and
configuration, and usage reporting and monitoring.

In this section, we describe how to use Tivoli Storage Productivity Center to get usage
reporting and to monitor performance data. Tivoli Storage Productivity Center can help you to
identify, evaluate, control, and predict your enterprise storage management assets. Because
it is policy-based, it can detect potential problems and automatically make adjustments that
are based on the policies and actions that you define.

For example, it can notify you when your system is running out of disk space, or warn you of
an impending storage hardware failure. By alerting you to these and other issues that are
related to your stored data, you can prevent unnecessary system and application downtime.

11.8.1 Tivoli Storage Productivity Center benefits

Tivoli Storage Productivity Center includes the following benefits:

Simplifies the management of storage infrastructures

Manages, configures, and provisions SAN-attached storage

Monitors and tracks performance of SAN-attached devices

Monitors, manages, and controls (through zones) SAN fabric components
Manages the capacity usage and availability of the file systems and databases
Offers performance monitoring and reporting

Provides report viewing using a web-based GUI

vVVvyYVvYyVvYyYvYYyvYyYyY
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The examples provided in this section are not based on the current version of Tivoli Storage
Productivity Center. For detailed guidance on configuring the most current version of Tivoli
Storage Productivity Center, see the IBM Tivoli Storage Productivity Center V5.1 Technical
Guide, SG24-8053, which is another IBM Redbooks publication:

http://www.redbooks.ibm.com/abstracts/sg248053.htm1?0pen

11.8.2 Adding IBM Storwize V3700 in Tivoli Storage Productivity Center

After the Tivoli Storage Productivity Center is installed, it is ready to connect to the IBM
Storwize V3700 system.

Complete the following steps to connect Tivoli Storage Productivity Center to the IBM
Storwize V3700 system:

1.

Open your browser and use the following link to start Tivoli Storage Productivity Center, as
shown in Figure 11-83:

http://<TPC_system Hostname>:9550/I1TSRM/app/en_US/index.html

[T+ B Tivol Storage Productiviy Center | + | = &g

| w5 inibim.com:3550/TTSRI/app en_LISindexhtml | c P A B

LT[} software

The TPC GUI requires an IBM 1.6.0 JRE. Should you not already have it available, click on one of the following links to download and install the IBi 1.6.0 Java package for your supported platform:

* [BM 160 JRE for Windows 1432 (InstallShield
 IBM 1.6.0 JRE for Linux 1432 (RPM)

* BV 1.6.0 JRE for AXCPPC32 (JAR)

After IBM 1.6.0 JRE Installation

With the IBM 1.6.0 JRE installed on your system, setup your web browser to open JMLP files using the Java Web Start executable (javaws.exe / javaws) packaged with the 1BM 1.6.0 JRE. {ff you're
unfamiliar with how to do so, refer to the documentation provided with TPC for guidance )

Launch TPC

Click on the following link to launch the TPC GUI using Java YWeb Start

o TPC GUl {Java \Web Start

Figure 11-83 Tivoli Storage Productivity Center front page

2. You also can find a link on the web page to download IBM Java, if required. To start Tivoli

Storage Productivity Center console, click TPC GUI (Java Web Start).
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Tivoli Storage Productivity Center starts an application download, as shown in
Figure 11-84. If this is the first time you logged in, it takes time to install the required Java
packages to the local system.

Java Wieh Start @

Downloading application.

Name: Tivali Storage Productivity Center GUI
Publisher: IBM Corporation

From: http: iz ibrn.com: 3550

Figure 11-84 Downloading Tivoli Storage Productivity Center application

3. Use your login credentials to access Tivoli Storage Productivity Center, as shown in
Figure 11-85.

| IBM Tivali Storage Productivity C... [me3m|

User ID:  |dbZinstl
Password: ssssssss

SErver: oo 0o nibmicom:3549 -

Zancel

Figure 11-85 Tivoli Storage Productivity Center login access

4. After successfully logging in, you are ready to add storage devices to Tivoli Storage
Productivity Center, as shown in Figure 11-86.

“| Welcome to the IBM Tivoli Storage Productivity Center @

The IEM Tivali Starage Productivity Center provides the ability ko administer complex and
heterogeneous storage environments. To proceed select one of the options below,

| Add Devices |

Zipens the Configure Devices wizard ko be stepped through the process of
adding subsystems, Fabrics and tape libraries bo the Productivity Center.

| Configuration |

Opens the Services Tab of the Configuration Utility, Select this option when
configuring the Productivity Center ko manage storage subsystems, Fabric
components or computers.,

| Element Management |

Zipens the Element Manager Tab of the Configuration Ukility, Select this option
when configuring the Produckivity Center For the [BM 033000 Skorage Manager
or okher device element managers.,

| Dashboard |

Opens the main dashboard. Select this option iF you do not wish ko wark with the
Configuration Lklity immediately.

Do ok display this dialog again.

Figure 11-86 Add Devices window
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5. Enter the details about your IBM Storwize V3700 into Tivoli Storage Productivity Center,
as shown in Figure 11-87.

= Configure Devices E3
i ! Configure storage subsystem connections =
< SR DR e Add new storage subsystems ar CIMOMs by praviding the connection properties. Once the connection
~ Select Device properties have been added click next to continue, IF you wish to remove one of the connections | select it
o Configure storage From the table and dlick remaove,
subsysterm
connections Device Type | IBM SAM Yolume Controller [ IBM Storwize Y7000
Discover storage
subsystems Software Yersion : Bt
Select Storage
Subsystems 1P Address: 9,174,161.119
Data Collection Select Key: [ = -
SUrnrnary
F_— Administrator User Name:
=S — Select User :
SUpEruser
Ch From the fall list:
Administrator Password: e e E
Test
LLI11 1]}
User Name:
tpc Select User ...
Private S5H Key:
$4{device.confHEpe_sve.pem Browse ...
Passphrase:
{Optional)
[s]4 Cancel
Add Clear
Mo Connections have been defined.
Remave
4 1 [3

Figure 11-87 Configure device in Tivoli Storage Productivity Center

6. Continue to follow the wizard after you complete all of the required fields. After the wizard
is completed, Tivoli Storage Productivity Center collects information from IBM Storwize
V3700. A summary of details is shown at the end of discovery process.

11.9 Using Tivoli Storage Productivity Center to administer and
generate reports for an IBM Storwize V3700
This section shows examples of how to use Tivoli Storage Productivity Center to administer,

configure, and generate reports for an IBM Storwize V3700 system. A detailed description
about Tivoli Storage Productivity Center reporting is beyond the intended scope of this book.

11.9.1 Basic configuration and administration

By using Tivoli Storage Productivity Center, you can administer, monitor, and configure your
IBM Storwize V3700 system. However, not all of the options that are normally associated with
the IBM Storwize V3700 GUI or CLI are available.
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To configure Tivoli Storage Productivity Center, complete the following steps:

1. After successfully adding your IBM Storwize V3700 system, click Disk Manager —
Storage Subsystems to view your configured devices, as shown in Figure 11-88.

lavigation Tree Storage Subsystems |
[ -Administrative Services
IBM Tivoli Storage Productivity Center MDisk Groups Valames Create Yolums Virtual Disks Craate Yirtual Disk Remove
Data Manager
-Data Manager for Databases Launch Element Manager
-Data Manager for Chargeback
Disk Manager Storage Subsystems
Subsystem Label |Type |Model |Status  Available Space (GB)  Consumed Space (GB) | Configured Capacity Limit (GB)
f-Gtorage Optimizer = ECVZ145'mcrrat\rc\uster—01—IBM SUC ALL o Marmal 7,250.84 | 740,16 |NA
SAN Planner < | n
Monitoring
-Alerting
[&-Profile Management
-Reporting

-Fabric Manager
Tape Manager
Flement Manager
-Replication Manager

Figure 11-88 Storage Subsystem view

2. When you highlight the IBM Storwize V3700 system, action buttons become available that
you can use to view the device configuration or create virtual disks, as shown in
Figure 11-89.

Storage Subsystems |

T 1
[ Add Storage Subsystem H MDisk Groups Wolumes Create Yolume Wirtual Disks ][ Create Virtual Disk ][ Remove

[ Launch Element. Manager ]

Storage Subsystems

Subsystem a Label Type Model Status | Awvailable Space {GB) | Consumed Space {GB) Configured Capag

aT

Figure 11-89 Action buttons

a. The MDisk Groups option provides you with a detailed list of the configured MDisk
groups, including pool space, available space, configured space, and Easy Tier
configuration.

b. The Virtual Disks option lists all of the configured disks, with the added option to filter
them by MDisk Group. The list includes several attributes, such as capacity, volume
type, and type.

Important: Tivoli Storage Productivity Center and IBM SAN Volume Controller use the
following terms:

» MDisk Group is the equivalent of a Storage Pool on a Storwize device.
» Virtual Disk is the equivalent of a Volume on a Storwize device.
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3. Ifyou click Create Virtual Disk, the Create Virtual Disk wizard window opens, as shown in
Figure 11-90. Use this window to create volumes and specify several options, such as
size, name, thin provisioning, and add MDisks to an MDisk group.

Create Virtual Disk Wizard { SVC-2145-mer-atl-cluster-01-1BM ) (m3a]

Define the virtual disks

Select attributes for the virtual disks:

Type Striped -

Number of virtual disks =

Virbual-disk size S0H Units | GB -

Name wisk, {or name prefix)
I/O group in_grp0 -

Space Efficient Properties

Real Size 0 ME SUmIMary Define. ..

Shows solid skate based Managed Disk Groups only

Managed-disk group MultiTierPool {3393.0 GE ) -

Managed-disks

Mame |Status | Capacity {MB)
a1

190,270

mdiskz  |Online

Round-robin sequential assignment ko managed disks

V| Format virtual disks

Back Text Finish Cancel Help

Figure 11-90 Virtual Disk wizard Creation

11.9.2 Generating reports by using Java GUI
In this section, we describe how to generate sample reports by using the GUI. We also create
a probe to collect information from IBM Storwize V3700:

1. Navigate to IBM Tivoli Storage Productivity Center — Monitoring — Probe, right-click,
and select Create Probe, as shown in Figure 11-91.

avigation Tree

+-Administrative Services

—-IBM Tivoli Storage Productivity Center
--Configuration Utility

--Configure Devices

--Job Management

+-Reporting

+-Topology

~-Monitoring

=801oh

o1 Create Probe | Probel
T Refresh ne
T Probe
T Collapse Branch
I Expand Branch the
T Print Branch he
- TPCUser, Subsystem Advanced Prob
- TPCUser, Subsystem Basic Probe
- TPCUser, Subsystem Standard Probe
. TB | leer Tane fdvanced Prohe

Figure 11-91 Create Probe option
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Add the IBM Storwize V3700 probe for collecting information, as shown in Figure 11-92.

rCreate Probe

Creator: dbZinst1 Mame: urinamed
Description: | ¥S000_PROEBE
Enabled

What to PROBE | when to Run | Alert
Available:

Current Selections:
omputer Groups

[=-Storage Subsystems
- SY(C-2145-mcr-atl-cluster-01-16M

ape Library Groups

ape Library

torage Subsystem Groups
[=-Storage Subsystems
Leal Storage Subsystems!
[#-Hypervisors

==

Figure 11-92 Adding IBM Storwize V3700 in probe

After you create a probe, you can click Create Subsystem Performance Monitor, as
shown in Figure 11-93.

rCreate Subsystem Performance Monitor

Creator: dbZinst1 MName: unnamed
Description: | SWC_MOnikoring
Enabled

Storage Subsystems | Sampling and Scheduling | alert |

rSampling

Interval length:
Gathered performance data will represent averages over this interval,

Gather data every

Duration:
() Continue gathering data For 1 Hours

(@) Continue indefinitely

~Scheduli

(@ Begin immediately

Data Collection will begin as soon as vou save this monitoring profile,
() Schedule to begin later

Specify exactly when data collection should start.

May 29 , | 2013 o) 24| |AM

This is a recurring task
Recurrence inkeryval:
Daily

Include only certain days of the week

Sundary Monday Tuesday Wednesday Thursday Fridary Saturday

Figure 11-93 Create subsystem performance monitor
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4. To check the MDisk performance, click Disk Manager — Reporting — Storage
Subsystem Performance — By Managed Disk. You see many options to include in the
wizard to check MDisk performance, as shown in Figure 11-94.

Element Management

=T IEM Thvali Storage Productivity Center: austpelL austin.ibm.com - Storage Subsystem Performance: By Managed Disk
File View Connection Preferences Window Help

== 8|8 x|L&

[E=NE=R|

avigation Tree

= -Administrative Services

%-1BM Tivoli Storage Praductivity Center
Data Manager

Data Manager for Databases

Data Manager for Chargeback

Disk Manager

1-E-E-5

torage Subsystems
) Storage Dptimizer
SAN Planner
+Monitoring
-Alerting
Profile
Reporting
- Groups
+-Gtorage Subsystems
£I-Storage Subsystem Performance
* By Storage Subsystem
L..By Controller
By I/0 Group
- By Module/Node
- By Array
i..By Managed Disk Group

(I Cc s

Constraint Violations
Fabric Manager

selection |

rReport Filter Specificati

Generate Repork

@ Display latest performance data

) Display historic performance data using absolute time

From:| May 29
Toi |May 30

) Display historic performance data using relative time

days ago until now

Summation Level By Sampls -

, [z013 8l:
, (2013 8l

0o |AmM
oo |AM

Available Columns

Included Columns

Subsystem

Managed Disk,

Tirme:

Interval

Backend Read /O Rate
Backend Write 1/ Rate
Tokal Backend 10 Rate
Backend Read Data Rate
Backend Write Data Rate
Total Backend Data Rate

+ Tape Manager #7 | |packend Read Responss Time T

% Element Manager Backend Writs Response Time

- Replication Manager << ©wverall Backend Response Time
Backend Read Queue Time 4
Backend Write Queue Time
verall Backend Queve Time
Backend Read Transfer Size
Backend Write Transfer Size
wverall Backend Transfer Size
Peak Backend Read Response Tims
Peak Backend Write Response Time
Peak Backend Read Queue Time

Figure 11-94 Managed disk performance report filter specification
5. Click Generate Report to see a report, as shown in Figure 11-95.
Selection | Managed Disks |
Storage Subsystem Performance: By Managed Disk
MNumber of Rows: 3
Subsystem Managed Disk | Time Interval |Backend Read I/0 Rate | Backend Write I/0Rate | Total Backend I/0 Rat

21 [@] [5vC-2145-mcr-atl-cluster -01-16M | mdiskD May 30, 2013 7:50:20 AM 600 5 3 opsls 0 ops/s go

2] [ |SWC-2145-mer-atl-cluster-01-IBM | mdisk1 May 30, 2013 7:50:20 AM 600 5 0 opsls 3.01 opsfs 5.01 o

2] [G] |SWC-2145-mer-atl-cluster-01-16M | mdisk2 May 30, 2013 7:50:20 AM 600 5 0 opsls 0,37 opsfs 0.37 o

4 m 3

Figure 11-95 MDisk performance report
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6. Click the upper left icon to see a history chart report of the selected MDisk, as shown in
Figure 11-96.

Selection | Managed Disks | History Chart

History Chart:

By Samnple - Prev 10

Y1 Limit days From: | May w | (27 w |, 2013 w 7li 51 AWM W

To May v| [30 |, [2013 7[:| 51 [Am - Mext 10

Generate Chart | | Show Trends

120 ops/s
110 ops/s
100 ops/s
90 ops/s
30 ops/s

70 opsjs BEackend Read 1/0 Rate-mdisk0 (SYC-2145-mer-ath-cluster-01-1BM)
. - AeBaclacd Daad 1O D abawmdisk] (SYC-2145-mer-ath-cluster-01-16M)

[Backend Write I/ Rate-mdiskl (S¥C-Z145-mer-abcluster-01-I6M) 63,38 opsismal‘ﬁul\?a nzgalfx?g'igi&:udiskz (SYC-2145-mer-aticluster-01-TEM)
Backend Write IO Rate-mdisk0 (5¥C-2145-mcr-atl-cluster-01-IBM)

50 opsfs Backend Write I/O Rate-mdisk1 (SYC-2145-mcr-atl-clusker-01-18M)

Backend ‘Write If O Rate-mdisk2 (SYC-2145-mcr-atl-cluster-01-IEM)

60 ops/s

40 ops/s
.|.
30 opsfs

20 ops/s

10 ops/s

L} LR
[ ps/sHimene grrveer g 41
29 May 2013 16:00:00 29 May 2013 22:00:00 30 May 2013 04:00:00

Figure 11-96 MDisk history chart
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11.9.3 Generating reports using Tivoli Storage Productivity Center web
console

Dashboard

In this section, we describe how to generate reports using the Tivoli Storage Productivity
Center web console:

1. To connect to the web page, browse to the following URL:
https://<tpchostname>.com:9569/srm/

2. Alogin pane is displayed (as shown in Figure 11-97), enabling a user to log in using their
Tivoli Storage Productivity Center credentials.

Tivoli® Storage Productivity Center

User name: | |

Passwortd: | |

Log in |E|

Figure 11-97 Tivoli Storage Productivity Center login pane

3. After you log in, the Tivoli Storage Productivity Center web dashboard is displayed, as

shown in Figure 11-98. The Tivoli Storage Productivity Center web-based GUI is used to
show information about the storage resources in your environment. It contains predefined
and custom reports about performance and storage tiering.

Storage
Resources

Server
Resources

e

Fesources

o
W

(@ S toTaqesySEmsy1

Network [

lid
Reporting

Capacity Recent Jobs Unacknowledged Alerts

Storage Systems D @ Last Day 0 @ Last Day

Pool Space: 7.8 TiB . ’ .
Available: 6.78 TiB = 0 Failed D Critieal
A 1 warning 0 \Warning
2 Successful 0 Informational
Wiew all jobs Miew all alerts
Wiew performance jobs

Figure 11-98 Tivoli Storage Productivity Center Dashboard
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4. IBM Tivoli Common Reporting can be used to View predefined reports, Create a basic
report, and Design a report from the web-based GUI, as shown in Figure 11-99.

lit
Create a basic report
Reporting -
Design a report

Figure 11-99 Tivoli Storage Productivity Center web-based reporting

5. Figure 11-100 shows how to select predefined Storage Tiering reporting.

Connection

= Public Folders My Falders

Public Folders

| |Name &

= B common Reporting

= B 1eM Tivali Storage Productivity Center Historical Information
= B 1eM Tivali Storage Productivity Center Performance

= B 1eM Tivali Storage Productivity Center Resources

= |EB IBM Tivoli Storage Productivity Center Storage Tiering |

Figure 11-100 Tivoli Storage Productivity Center Storage tiering reporting

6. Figure 11-101 shows the different report options for Storage Tiering.

Public Folders = IBM Tivoli Storage Productivity Center Storage Tiering

|Name £
EF‘ MDisk Group - WDisk Workload Activity Details Report
EF‘ MDisk Group Details Report
EF‘ MDisk Groups - Workload Activity Repaort
EF‘ Storage Resource Group - WDisk Workload Activity Details Report
EF‘ WDisk Details Report
EF‘ WDisk workload Activity Repaorts

OooooooO

EF‘ Volurme Migration Recornmendation Repaort

Figure 11-101 Details reports
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7. Figure 11-102 shows the output from VDisk Details report.

IBM" Tivoli* o .
Tivoli® Storage Productivity
VDisk Details Report
[Storage Yirtualizer SYC-2145-mer-atl-cluster-01-181 VDisk win_2k8-iscsi
Date filter all
MDisk Group VDisk vDisk | wDisk | vDiskThin | wbisk | vDisk | WDisk | VDisk WDisk. Whisk Max | WDisk | VDisk WDisk VDisk Max | VDisk | WDisk | WDisk | VDisk | WDisk | WDiskMax WhiskMax | ¥Disk Max
Report | Capacity | Provisioning | Peak | Read | Max | Average Max Read Write | Average Max Write Max | IfO |Capacty | Average | Max | ReadCache | ReadI/O Write T/
Date | (GB) Capacity | Utiization | If0 | Read = Read Read Response jiie] Wrike Wirite Responss | Read | Rate | Shareof | Read | Read Hits Time Rate: Rate
Status (%) Rate | I/O |Response | Response Time Rate |Response | Response Time: Density | Share | Total | Cache | Cache | Thresholdof | Threshold of | Threshold o
(opsfs) | Rate Time Time: Threshold of | {opsfs) | Time: Time Threshold of | Rate of Whisk | Hits (%) | Hits {7 {80 {0
(opsfs) | (msfop) | (msjop) {7 (msfop) | (msfop) {oo (opsfs | Total | Capacity Actual | %} Exceeded | %} Exceeded | %) Exceede
%} Excesded %) Exceaded | per GB) | VDisk | (%) t9%) | By (hr.min.} | By thr.:min) | By (hr.:min
By (hr.min.) By (hr.min.) Read
10
Rate
(%)
MultiTierPool  win 2kB-iscsi - May 5.00 0K 0.06 0.00 0.06 8.25 .36 0000 0.00 1.34 1.3¢ 00:00 0.0l 008 0.31 32,65 10000 00:00 00:00 o0: o)
28,
2013
win_2k3-iscsi Avg Avg Avg Avg Awg Avg Avg Avg Avg Avg Avg
5.00 0.06 0.00 0.06 8.25 8.36 0.00 1.34 0.01 32.65 100.00

Figure 11-102 VDisk Details report

8. Figure 11-103 shows the Report Overview in pie-chart format.

Elkeep this version =

Package/Folder
B Common Reporting
W Fabric and Switch
M IBM Tivoli Storage Pro...

IBM Tivoli Storage Pro...
W server
W Storage System
M storage Virtualizer

Reports
Package/Folder | Reports |
Comrmon Reporting 1
Fabric and Switch 3
IEM Tivoli Storage Productivity Center Resources z
IBM Tivoli Storage Productivity Center Storage Tiering 7
Server 3
Skorage System 15
Storage Wirkualizer 21
Summary 55

=

Figure 11-103 Reporting Overview
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9. Figure 11-104 shows the Easy Tier usage for volumes. To open this report in Tivoli
Storage Productivity Center, click Storage Resources — Volumes.

9 Volumes
3 so8 Mormal
Home /i 0warning
ﬁ & 0 Error
Storage
Resources | | Yolumes
@ refresh = Adiions ¥ % v | Fier

Server E :
Resourees | | | B onine i§ 500 .00 Fully Allacated Ensblectinactive o0 3600 May 30, 203 B5T:51 &M COT [
[ onire £ i 800 .00 Fuly Allacated Encblecinactive oo 36.00 My 30, 2013 5:57:52 aM COT
@ @ orire ) . 5. 600 Fully Alocated Enablectinactive: o 600 May 30, 303 BET-51 AW COT
[ orirs ® 1 5. 600 Fully located Enablsctinactive: o 600 May 30, 3013 BET-51 AM COT
Netwark [ onire ®: - - 800 .00 Fuly Allacated Ensblecinactive oo 36.00 My 30, 2013 5:57:50 aM COT
Resources [ onine 8= il 45.00 4600 Fully Allocated Enshledinactive 0.00 4600 May 30,2013 8:57:51 AM CDT
[ orirs I 50 SO0 Fully Alocated Enablsctinactive: o SO0 Ma 30, 3013 BET-51 A COT
E] [ orirs ® . 1L 100 0000 Fully Alocated Enablsctinactive: o 0000 May 30, 303 BET-51 AW COT
Reaating [ onire ® g s00.00 0000 Fully Allocsted Encblecinactive oo S00.00 My 30,2013 57:51 M COT
E Online @ oo BO0.00 BO0.00 Fully MAllocsted Enabledinactive 000 BO0.00 May 30, 2013 8:57:50 &AM CDT
[ orirs o u 600 BO0A0 Fuly Allosated Enablsctinactive: o BN Wa 30, 3013 55750 AM COT
[ onine ®- i 60000 80000 Fully Allocsted Ensblecinactive oo BO0.00 My 30, 2013 5:57:50 M COT R
Shorwing 1 - 500 o1 508 fems | Selscte 0 fems Restresshed = few momerts sgn Pags 1012+ w

Figure 11-104 Volume Easy Tier usage

10.Figure 11-105 shows a detailed list of Storage Pools.

Pools

i Actions ¥ L -
Hame

TRy Ex Mo Autofnactive 0.00 2509875 0.00 May 30,2013 85726 AM £DT
@ P Ea Mo futofnactive 0.00 25,096.75 0.00 hiay 30, 2013 #5726 &AM CDT
8 [ No Autoltctive 333975 102,710.75 0.00 May 30, 2013 §:57.26 AM ST
) e | No Autolsctive 333975 102,712.25 0.00 May 30,2013 §:57.26 AM ST
| gD No Autoltctive 333975 102,715.00 0.00 May 30, 2013 §:57.26 AM CDT
8 % Mo Autoictive 3,339.75 102,712:25 0.00 May 30,2013 8:57.26 AM ST
&) MuttiTierPool e TT— [Tt M, May 30, 2013 S01:01 AM COT
&) +/5000_Pool_1 e o me [ May 30,2013 9.01:01 AM ST
&) ws000_Pool_3 Mo B, May 30, 2013 S01:01 AM CDT

Figure 11-105 Pool Easy Tier information
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11.Figure 11-106 shows Storage Virtualized Pool details in graph format.

(Eeen this wersion = | B | 3-8

il Add this rey

Front End Total I/0 Rates and Response Times

& ‘9 & & e" R o
\ o s '\
'@‘ + -@' {5‘ ~§‘
‘"F'p'é‘{_e FLalF ol fﬁ\f 'é\\ 'é\A‘P
A \9* T
Haur

@ Total Back-£1a /O Rate (opsh)

45000, EE
wno| 20
som| | 190
ELT R
§ 2s00) 2
& awm| | e
1s000f S0
1mo| | = 7o
S000[ | X ]
S e PO R M
¢ & g 0 & 50 S S
SRS AT
a@ws“@:@.@@# «ev.@‘@f*‘@‘
o ,pﬁ & e e e e’*{, ENr e
Hour
@ Total Overall 1/0 Rate (opsh) B Total Response Time (mop)
Back-End Total I/0 Rates and Response Times
som mm
w0 0
0w wm
i
“ wom 00
100 } 0m
- - - —om
.9 & o 3‘ r"“

B Oyerall Back £1d Respome Time (my/op)

dogu

dagan

Front End Read and Write /0 Rates and Response Times

000
'1‘
S s« gt &
P »9 @ ‘;.e @ y
- ,p“? e vv" @ a‘* - e" iy

Hour

@ Overall Read 10 Rate topus) - Read Respomse Time (mvop)
& Overall Write U0 Rate (apse) - Write Response Time (me/ap)

Back-End Read and Write VO Rates and Response Times

=
e"’ ss R é@@ &00”9@& Qse &@e o e"” G& s
-\‘ ﬁ
e‘@ @@*@‘@ & é‘é\é‘@
2 o -@ B A
& ‘,f \9‘ \9“ R \»“ &

@ Back-fnd Read I£0 Rate (opis) # Back-fnd Read Respame Time (Mvop)

Figure 11-106 Pool details

Chapter 11. RAS, monitoring, and troubleshooting

647



648 Implementing the IBM Storwize V3700



Command-line interface setup
and SAN Boot

This appendix describes the setup of the command-line interface (CLI), and provides more
information about the storage area network (SAN) Boot function.

This appendix includes the following sections:

» Command-line interface
» SAN Boot

© Copyright IBM Corp. 2014, 2015. All rights reserved. 649



Command-line interface

The IBM Storwize V3700 system has a powerful CLI, which offers even more functions than
the graphical user interface (GUI). This section is not intended to be a detailed guide to the
CLI. That topic is beyond the scope of this book. The basic configuration of the IBM Storwize
V3700 CLI and some example commands are covered.

The CLI commands are the same as those in the IBM SAN Volume Controller but, in addition,
there are more commands that are available to manage the internal storage of the Storwize
V3700. If a task is completed 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 V3700 Knowledge Center under the
Command Line section, which can be found on the following website:
http://www-01.1ibm.com/support/knowledgecenter/STLM5A/welcome

Implementing the IBM Storwize V7000 V7.2, SG24-7938, also has information about the use

of the CLI. The commands in that book also apply to the IBM Storwize V3700 system
because it is part of the Storwize family.

Basic setup

650

In the IBM Storwize V3700 GUI, authentication is done using a user name and a password.
The CLI uses a Secure Shell (SSH) to connect from the host to the IBM Storwize V3700
system. A private and public key pair or user name and password is necessary. The following
steps are required to enable CLI access with SSH keys:

1. A public key and private key are generated as a pair.

2. A public key is uploaded to the IBM Storwize V3700 system using the GUI.

3. A client SSH tool is configured to authenticate with the private key.

4. A secure connection is established between the client and IBM Storwize V3700 system.

SSH is the communication vehicle that is used between the management workstation and the
IBM Storwize V3700 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 V3700 system.

The SSH client that is 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 from the following website:

http://www.chiark.greenend.org.uk
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The following tools should be downloaded:

» PuTTY SSH client: putty.exe
» PuTTY key generator: puttygen.exe

If using a Microsoft Windows OS, it is suggested to download the Windows installer, which
includes everything required. This is currently the putty-0.63-installer.exe file.

Generating a public and private key pair
To generate a public and private key pair, complete the following steps:

1. Start the PUTTY key generator to generate the public and private key pair, as shown in
Figure A-1.

& PuTTY Key Generator,

File Key Conwersions Help

Key

Mo key,

Actiohz

Generate a public/private key pair

Load an existing private key file

Save the generated key

Farameters

Type of key to generate:

() 55H-1 [RSA) {(®) 55H-2 RSA () 55H-2 DSA
Humber of bitz in a generated key: 1024

Figure A-1 PuTTY key generator

2. Make sure that the following options are selected:

— Type of key to generate: SSH2 RSA
— Number of bits in a generated key: 1024
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3. Click Generate and move the cursor over the blank area to generate the keys, as shown in
Figure A-2.

& PulTY Key Generator,

File Key Conwersions Help

Key

Please generate some randomneszs by moving the mouze over the blank area,
NERRRRRRRRRRR

Actiohz

Generate a public/private key pair
Load an existing private key file

Save the generated key

Farameters

Type aof key to generate:

Humber of bitz in a generated key:

Figure A-2 Generate keys

Generating keys: The blank area that is indicated in this step is the large blank gray
rectangle on the GUI inside the section of the GUI labeled Key indicated by the mouse
pointer. Continue to move the mouse pointer over the blank area until the progress bar

reaches the far right side. This action generates random characters to create a unique
key pair.

More information about generating keys can be found in the PUTTY user manual. This is in
the Help drop-down menu in the PuTTY GUI.
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4. After the keys are generated, save them for later use. Click Save public key, as shown in
Figure A-3.

Attention: You should always set a key pass phrase before saving the key. Not doing
so means that the key will be stored on your workstation unencrypted. Any attacker that
gains access to your private key will therefore gain access to all machines configured to
accept it.

7 x|

ey

Public key for pasting into OpenS5H authorized_keys file;

ssh-rza

AAAAR SN zal pe2EAAAABIDAAAIEADS THhD k+vw/iFSN eG4 T uzy+ U gphlalihiCdl
MOCRCCGZ2WF W=D 25 asbBIE kil ETFqOPCRFwlkiMIpgzy 70+ al S sGwB v Ak
PhaLrvmphrBE W mIvyDppS 2 CelRCmakwaG gwF7IEgRHe20 +darB a/ZABXFepca
Rirmi= rza-key-20101209

F.ey fingerprint: zzhrrza 1024 3b:dd:d3;B6:88:6b:18: 33 57. Fa: 92, db 96 69.57 . 2a
F.ey comment: rzakep-20101209

Key pazzphraze:

Canfirm pazsphraze:

Actionz

Generate a public/private key pair
Load an existing private key file

Save the generated key Save public keyl\\\J [ Save private key l
Parameters

Type of key to generate:

{2 55H-1 [R54] (#) 55H-2 RSA (O 55H-2 DSA

Mumber of bitz in & generated key: 1024

Figure A-3 Save public key

5. You are prompted for a name (for example, pubkey) and a location for the public key (for
example, C:\Support Utils\PuTTY). Click Save.

Be sure to record the name and location of this SSH public key, because this information
must be specified later.

Public key extension: By default, the PuTTY key generator saves the public key with
no extension. Use the string pub for naming the public key (for example, pubkey), to
differentiate the SSH public key from the SSH private key.
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6. Click Save private key, as shown in Figure A-4.

& PuTTY Key Generator

File Key Conwersions Help

Ky

Public: key for pasting into OpenS5H autharized_keys file:

zzh-rsa

A208B3INzaCT yoZEAasAR DAAAIEADS T HNDk+v/fFSHcpG4Tuz + L gphloQi<hiCdl
MOCRCCG 2w P RD1U 26 asbBBkw) BTFqOPCPF kM biygzy 70 +4 afS sGwB 'y A K
PhalrempfiBEY P D ppS eSy' CelR Cm3t waG gwF FIEgR He2l +4arB a/Z4 B Pepod,
Rirm0= rsa-key-20101209

K.ey fingerprint: zsh-rza 1024 3bcdd:d3:56:88:60:18:33:a7: 7a:9a:db: 96:63:87: 2a
F.ey comment; rea-key-20101209

F.ey pazzphrasze;

Confirm pagzzphrase:;

Actions

Generate a public/private key pair
Load an exigting private key file

Save the generated key Save public key ] [ Save private key *
Farameters

Tupe of ke to generate:;

() 55H-1 [RS5A) (¥) 55H-2 RS54 () 55H-2 D54

MHumber of bitz in a generated key: 1024

Figure A-4 Save private key

7. You receive a warning message, as shown in Figure A-5. Click Yes to save the private key
without a passphrase.

PuTTYgen Warning

L] Are you sure you wank to save this key
. without & passphrase bo protect it?

[ L= l [ K] ]

Figure A-5 Confirm the security warning

8. 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 a . PPK extension.
9. Close the PUTTY key generator.

For more information about generating the SSH keys, see the PuTTY user manual, found
in the Help drop down menu in the PuTTY GUI.
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Uploading the SSH public key to the IBM Storwize V3700

After you create your SSH key pair, you must upload your SSH public key onto the IBM
Storwize V3700 system. Complete the following steps to upload the key:

1. Open the user section, as shown in Figure A-6.

System superuser (Security Administrator)
Overview
e
55.00 GIB ——l
¥ 2 Allocated e I
S —
] 8.06 TiB
Physical
Q Bamsisg k(o)  — R

Figure A-6 Open user section

2. Right-click the user you want to upload the key for, and click Properties (Figure A-7).

superuser (Security Administrator)

-

User Groups O I —
. Create User Group

All Users All Users

SecurityAdmin

m

[ # Create User || &= Actions

Ce-RB& Ga

Pf§a9a7f§w

Administrator Create User
DBA Configured Yes
RBUszer Configured HNo
CopyOperator superuser Delete Configured Yes
Properties
o Jhm
| N
Service
@ R ) — )

Figure A-7 User properties
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3. To upload the public key, click Browse, select your public key, and click OK, as shown in
Figure A-8.

User Properties X

Hame
RBUser
Authentication Mode

@ Local Remote

User Group

| SecurityAdmin [

Local Credentials
Users must have & password, an SSH public key, or both.

Password

S5H Public Key

) e

Figure A-8 Select public key

4. Click OK and the task to upload the key is started.
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. Complete the following steps

to configure the client:

1. Start PUTTY, as shown in Figure A-9.

PuTTY Confi i
ﬁ nfiguration

o

i

Category:

B- Spssion

. Keyboard
. Bell

- Features
= Window

- Appearance
- Behaviour
- Tranglation
- Selection

- Colours

= Connection

.. Data

.- Prosy

- Telnet

- Rlogin

(- S5H

- Serial

Basic options for your PuTTY session

Specify the destination you want to connect to
Host Mame for IP address) Port
22

Connection type:
) Raw () Telnet () Rlogin @ SSH () Seral

Load, save or delete a stored session
Saved Sessions

Default Settings

Close window on exit: )
() Aways () Never @ Only on clean exit

[ About l [ Help

] Cpen ] l Cancel

Figure A-9 PuTTY

select SSH.
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In the right side pane under the Specify the destination you want to connect to section,

Under the Close window on exit section, select Only on clean exit, which ensures that if
there are any connection errors, they are displayed in the user's window.
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4. From the Category pane on the left side of the PuTTY Configuration window, click
Connection — SSH to open the PUuTTY SSH Configuration window, as shown in
Figure A-10.

| PuTTY Configuration

Category:

B- Sgssion Options controling SSH connections |

5 _l_i"" I_.og:_:jing Data to send to the server

= Terminal
.. Keyboard Remote command:
- Bell
- Features .

B Window Protocol options
- Appearance [ Dont start a shell or command at all
.. Behaviour [~] Enable compression
- Translation Prefemed 55H protocal version:
- Selection © 1only &1 @2 () 2 only
- Colours . .

& Connaction Encryption options
.. Data Encryption cipher selection policy:
- Proxy AES (S5H-2 only)

Blowfish
;J“"”?‘ 3IDES
- hiogin - wam below here -
[ Arcfour (S5H-2 only)
. Seri DES
|| Enable legacy use of single-DES in 55H-2
| dbost || Hep | [ Open ][ Cancel

Figure A-10 SSH protocol version 2

5. In the right side pane in the Preferred SSH protocol version section, select 2.
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6. From the Category pane on the left side of the PuTTY Configuration window, click

Connection — SSH — Auth.

7. As shown in Figure A-11, in the right side pane in the Private key file for authentication
field under the Authentication Parameters section, browse to or manually enter the fully
qualified directory path and file name of the SSH client private key file that was created
earlier (for example, C:\Support Utils\PuTTY\icat.PPK).

Category:

[#2 PuTTY Configuratior

= Wiry

= Coni

(=1 Teminal

Features
dow

- Appearance
- Behaviour
- Tranglation
- Selection

- Colours

riection
Data

m

Options contralling SSH authentication

[7] Bypass authentication entirely (SSH-2 only)
Display pre-authentication banner (SSH-2 anly)

Authentication methods

Attemnpt authertication using Pageant

[T] Attemnpt TIS or CryptoCard auth (SSH-1)
Atternpt "keyboard-interactive” auth (S5H-2)

Authentication parameters

[ Allow agent forwarding

[ Mllow attempted changes of usemame in S5H-2
Private key file for authentication:
C:\Users\IBM_ADMIN\Desktop\icat ppk

) [ Open J[ Cancd

Figure A-11 SSH authentication

8. From the Category pane on the left side of the PuTTY Configuration window, click
Session to return to the Session view, as shown in Figure A-9 on page 657.
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9. In the right side pane, enter the host name or system IP address of the IBM Storwize
V3700 clustered system in the Host Name field. Enter a session name in the Saved
Sessions field, as shown in Figure A-12.

-
ﬁ PuTTY Cenfiguraticn [ ? ﬁl
Cateqany:

[]- Session Basic options for your PuTTY session

EI T““ I..oglging Specify the destination you want to connect to
Frmina Host Mame {or IP address) Port
- Keyboard
9.174.154.48 22

Bell

- Features Connection type:

= Window () Raw () Telnet (7) Rlogin @ S5H () Seral
ﬁppea@nce Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection RB V3700
- Colours :

Default Settings -

= Connection RE V3700 — and
N =
-~ Proy L
- Rlogin -

- 55H
— Close window on exit:
() Aways () Newver (@ Only on clean exit
[ About ] [ Help Open ] [ Cancel

Figure A-12 Enter session information

10.Click Save to save the new session, as shown in Figure A-13.

-
#% PuTTY Configuration l D
Cateqary:

[]- Session Basic options for your PuTTY session

& Ten I..oglging Specify the degtination you want to connect to
Frmina Host Mame (or IP address) Port
- Keyboard
9.174.154.48 22

Bell

- Features Connection type:

= Window () Raw () Telnet () Rlogin @ S5H () Seral
ﬁppea@nce Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection RB V3700
- Colours Default Settings

[=1- Connection RBE V3700
- Data
- Prosgy
- Telnet
- Rlogin

- 55H
— Close window on exit:
() Aways () Newver (@ Only on clean exit
[ About ] [ Help ] Open ] [ Cancel

Figure A-13 Save Session
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11.Highlight the new session and click Open to connect to the IBM Storwize V3700 system.

12.PuTTY now connects to the system and prompts you for a user name. Enter admin as the
user name and press Enter (see Example A-1).

Example: A-1 Enter user name

login as: superuser

Authenticating with public key "rsa-key-20130521"

Last Togin: Tue May 21 15:21:55 2013 from 9.174.219.143
IBM_Storwize:ITSO_V3700:superuser>

The CLI is now configured for IBM Storwize V3700 administration.

Example commands

A detailed description about all of the available commands is beyond the intended scope of
this book. Therefore, we reference some sample commands used elsewhere in this book.

The svcinfo and svctask prefixes are no longer needed in IBM Storwize V3700. If you have
scripts that use this prefix, they still run without problems, but aren’t necessary. If you enter
svcinfo or svctask and press the Tab key twice, all of the available subcommands are listed.
Pressing the Tab key twice also auto-completes commands if the input is valid and unique to
the system.

To examine some of the available commands, complete the following steps:

1. Enter 1svdisk (as shown in Example A-2) to list all configured volumes on the system. The
example shows that six volumes are configured.

Example: A-2 List all volumes

IBM_Storwize:ITSO_V3700:superuser>1svdisk

id name I0_group_id IO_group_name status mdisk_grp_id mdisk_grp_name
capacity type FC_id FC_name RC_id RC_name vdisk_UID opy_count
fast_write_state se_copy_count RC_change compressed_copy_count

0 V3700_Voll O io_grp0 online 0 V3700_Pool
20.00GB striped 6005076300800 empty

1 no 0

1 V3700 Vol2 O io_grp0 online 0 V3700 _Pool
2.00GB striped 6005076300800 empty

1 no 0

2 V3700 Voi3 0 io_grp0 online 0 V3700 Pool
2.00GB striped 6005076300800 empty

1 no 0

3 V3700 _Vol4 0 io_grp0 online 0 V3700 Pool
2.00GB striped 6005076300800 empty

1 no 0

4 V3700 Vol5 0 io_grp0 online 0 V3700 _Pool
2.00GB  striped 6005076300800 empty

1 no 0

5 V3700_Vol6 O io_grp0 online 0 V3700 _Pool
2.00GB  striped 6005076300800 empty

1 no 0
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. Enter 1shost to see a list of all configured hosts on the system, as shown in Example A-3.

Example: A-3 List hosts

IBM_Storwize:ITSO_V3700:superuser>Ishost
id name port count iogrp_count status
0 windows2008r2 2 4 online

. To map the volume to the hosts, enter mkvdiskhostmap, as shown in Example A-4.

Example: A-4 Map volumes to host

IBM Storwize:ITSO V3700:superuser>mkvdiskhostmap -host ESXi-1 -scsi 0 -force
ESXi-Redbooks
Virtual Disk to Host map, id [0], successfully created

. To verify the host mapping, enter 1svdiskhostmap, as shown in Example A-5.

Example: A-5 List all hosts that are mapped to a volume

IBM_Storwize:ITSO_V3700:superuser>Ishostvdiskmap ESXi-1
id name  SCSI_id vdisk_id vdisk_name vdisk_UID
4 ESXi-10 2 ESXi-Redbooks 600507680185853FF000000000000011

. In the CLI, there are more options available than in the GUI. All advanced settings can be

set (for example, I/O throttling). To enable 1/O throttling, change the properties of a volume
by using the changevdisk command, as shown in Example A-6. To verify the changes, run
the 1svdisk command.

Example: A-6 Enable advanced properties: I/O throttling

IBM Storwize:ITSO V3700:superuser>chvdisk -rate 1200 -unit mb ESXi-Redbooks
IBM _Storwize:ITSO _V3700:superuser>
IBM Storwize:ITSO V3700:superuser>1svdisk ESXi-Redbooks

id 2
name ESXi-Redbooks

vdisk_UID 600507680185853FF000000000000011
virtual_disk_throttling (MB) 1200
preferred_node_id 2

IBM_Storwize:ITSO_V3700:superuser>

Command output: The 1svdisk command lists all available properties of a volume and
its copies. To make it easier to read, lines in Example A-6 were deleted.
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6. If you do not specify the unit parameter, the throttling is based on input/outputs (I/Os)
rather than throughput, as shown in Example A-7.

Example: A-7 Throttling based on I/O

IBM_Storwize:ITSO_V3700:superuser>chvdisk -rate 4000 ESXi-Redbooks
IBM_Storwize:ITSO_V3700:superuser>Tsvdisk ESXi-Redbooks

id 2

name ESXi-Redbooks

vdisk_UID 600507680185853FF000000000000011
throttling 4000
preferred_node_id 2

IBM_Storwize:ITSO_V3700:superuser>

7. To disable 1/O throttling, set the I/O rate to 0, as shown in Example A-8.

Example: A-8 Disable I/O Throttling

IBM_Storwize:ITSO_V3700:superuser>chvdisk -rate 0 ESXi-Redbooks
IBM_Storwize:ITSO_V3700:superuser>Isvdisk ESXi-Redbooks
id 2

vdisk_UID 600507680185853FF000000000000011
throttling 0

preferred_node_id 2
IBM_Storwize:ITSO_V3700:superuser>

Upgrading Drive Firmware using the CLI

Note: Before upgrading any disk drive firmware, the Storwize system should be checked
for any failures, and any that are found should be rectified before continuing.

Disk drives should not be upgraded if their associated arrays are not in a redundant state.
Although the update process is designed not to take the drives offline, this cannot be
guaranteed.

Running the following command for the drive that you are upgrading informs you of any
possible issues:

1sdependentvdisks -drive drive_id

This returns notification of a possible issue if the drive in question is part of a

non-redundant array (for example, a Redundant Array of Independent Disks (RAID) RAIDO
array or a RAID5 array with a failed drive).

To perform the disk drive firmware upgrade, you require the following files:

» Upgrade Test Utility
» The Drive firmware package
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These files can be downloaded from the IBM Support site:
http://www-947.1ibm.com/support/entry/portal/support

When downloaded, copy the Upgrade Test Utility and Drive Firmware package to your
PuTTY folder.

Like the Storwize controller firmware upgrade, the disk drive upgrade requires the use of the
Upgrade Test Utility, which shows the drives that need to be upgraded, and checks if there are
likely to be any issues.

Copying, installing, and running the Upgrade Test Utility on the Storwize unit

664

The following steps provide the details to run the upgrade test utility.

Copying the Upgrade Test Utility to the Storwize unit
To copy the Upgrade Test Utility, complete the following steps:

1. From a Windows command prompt, upload the Upgrade Test Utility to the Storwize unit
using the PUTTY Secure Copy client (PSCP).

2. Run the following command from the PuTTY folder on your notebook or PC (normally
c:\program files\putty or c:\program files (x86)\putty):

pscp -i hursley.ppk IBM2072_ INSTALL upgradetest 12.26
superuser@9.174.152.17:/home/admin/upgrade

In this case, the following components are part of the command:
— <hursley.ppk> is the private key file generated when SSH was set up.

— <IBM2072 INSTALL upgradetest 12.26> is the file name of the utility (use the current
one).

— <superuser> is the user name.

— <9.174.152.17> is the management Internet Protocol (IP) address or name of the
Storwize unit.

Change these components as appropriate to your environment.

3. ltis also possible to upload the Upgrade Test Utility to the Storwize unit using the Storwize
user name and password (not using an SSH private key), by using the following command:

pscp IBM2072_INSTALL upgradetest 12.26 superuser@9.174.152.17:/home/admin/upgrade
4. You are prompted for the password for whichever user name you specified. This is shown
in Example 11-5.

Example 11-5 Uploading test utility

C:\Program Files (x86)\PuTTY>pscp IBM2072_INSTALL upgradetest 12.26 superuser@9
174.152.17:/home/admin/upgrade

superuser@9.174.152.17's password:

IBM2072_INSTALL upgradete | 59 kB | 59.6 kB/s | ETA: 00:00:00 | 100%

C:\Program Files (x86)\PuTTY>
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Installing and running the Upgrade Test Utility
To install and run the Upgrade Test Utility, complete the following steps:

1. From the Storwize CLI, install the Upgrade Test Utility using the following command:

svcservicetask applysoftware -file IBM2072_INSTALL upgradetest 12.26
2. Then run the Upgrade Test Utility using the following command:

svcupgradetest -f -d

The -f switch specifies that this is a drive firmware update. The -d switch shows firmware

details for every disk drive. Omitting the -d switch gives a summary.
Example 11-6 shows the output of this command with both switches included.

Example 11-6 Test utility output

IBM Storwize:ITSO V3700:superuser>svcupgradetest -f -d
svcupgradetest version 12.26

Please wait, the test may take several minutes to complete.

fhrxkhhhkrkhhhhrhhhhx WaY‘I"I'Ing found kkkkkhkkhkkkhkkhkhkkhkkkk

This tool has found the internal disks of this system are
not running the recommended firmware versions.
Details follow:

Fom e L it e it e et

| Model | Latest FW | Current FW | Drive Info

|

Fom e L it e it e et
ST9146853SS | B63E | B63D | Drive in slot 13 in enclosure 1

|

|

| | | | Drive in slot 12 in enclosure 1

I | | | Drive in slot 4 in enclosure 1
| | | Drive in slot 3 in enclosure 1

MK3001GRRB | SC2E | scac | Drive in slot 24 in enclosure 1
| | | Drive in slot 21 in enclosure 1
| | | Drive in slot 23 in enclosure 1
| | | Drive in slot 22 in enclosure 1

| | | Drive in slot 11 in enclosure 1

o - Fomm e Fommmme e Fom -

We recommend that you upgrade the drive microcode at an
appropriate time. If you believe you are running the latest
version of microcode, then check for a later version of this tool.
You do not need to upgrade the drive firmware before starting the
software upgrade.
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Results of running svcupgradetest:

The tool has found warnings.
For each warning above, follow the instructions given.

The tool has found 0 errors and 1 warnings
IBM_Storwize:ITSO_V3700:superuser>

The utility lists all drives in the system that require a firmware upgrade (if using the -d switch).

Copying the code to the Storwize unit

It is assumed that the disk drive firmware has already been downloaded and placed in the
PuTTY folder. To copy the code, complete the following steps:

1. From a Windows command prompt, upload the disk drive firmware to the Storwize unit
using the PSCP.

2. Run the following command from the PuTTY folder on your notebook or PC (normally
c:\program files\putty or c:\program files (x86)\putty):

pscp -i hursley.ppk IBM2072_DRIVE_ 20140826
superuser@9.174.152.17:/home/admin/upgrade

In this case, the following components are part of the command:

— <hursley.ppk> is the private key file generated when SSH was set up.

— <IBM2072 DRIVE 20140826> is the name of the firmware file.

— <superuser> is the user name.

— <9.174.152.17> is the management IP address or name of the Storwize unit.
Change these components as appropriate to your environment.

3. ltis also possible to upload the disk drive firmware to the Storwize unit using the Storwize
user name and password (not using a SSH private key), by using the following command:

pscp IBM2072 DRIVE 20140826 superuser@9.174.152.17:/home/admin/upgrade
You are prompted for a password for the user name in this case.

Applying the disk drive software

Depending on the Storwize code being used, there are several different options for applying
the disk drive firmware:

1. If you are using Storwize code V7.1 or older, disk drive firmware can only be manually
applied to one drive at a time, using the applydrivesoftware command for each individual
disk. The output from the test utility shown in Example 11-6 on page 665 gives the drive
slot number as the identifier.

However, to run the firmware upgrade on individual drives, the drive ID is required, not the
slot ID. To obtain the drive ID from the slot ID use the 1sdrive output, as shown in
Example 11-7 on page 667. The output shown has been abbreviated for the sake

of clarity.
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Example 11-7 The Isdrive command output

IBM_Storwize:ITSO_V3700:superuser>1sdrive

id status use tech_type capacity mdisk_id mdisk_name member_ id enclosure_id slot_id
0 online candidate sas_ssd 185.8GB 1 17
1 online candidate sas_ssd 185.8GB 1 18
2 online candidate sas_ssd 185.8GB 1 6
3 online candidate sas_ssd 185.8GB 1 7
4 online candidate sas_ssd 185.8GB 1 16
5 online candidate sas_ssd 185.8GB 1 14
6 online candidate sas_ssd 185.8GB 1 15
7 online candidate sas_ssd 185.8GB 1 10
8 online candidate sas_ssd 372.1GB 1 1
9 online candidate sas_ssd 185.8GB 1 8
10 online candidate sas_ssd 185.8GB 1 9
11 online candidate sas_ssd 372.1GB 1 2
12 online member sas_hdd 136.26B 3 mdisk3 3 1 13
13 online member sas_hdd 136.2GB 3 mdisk3 2 1 12
14 online member sas_hdd 136.2GB 3 mdisk3 1 1 5
15 online member sas_hdd 136.2GB 3 mdisk3 0 1 4
16 online spare sas_hdd 136.2GB 1 3
17 online candidate sas_hdd 278.9GB 1 24
18 online candidate sas_hdd 278.9GB 1 21
2. Run the command to apply drive firmware, as shown in Example 11-8.

Example 11-8 Applying drive firmware to a single disk

IBM Storwize:ITSO V3700:superuser>applydrivesoftware -file

IBM2072_DRIVE 20140826 -type firmware -drive 12

IBM _Storwize:ITSO _V3700:superuser>
3. With Storwize code V7.2 or later, it is possible to upgrade all drives using the -al1 switch,

as shown in Example 11-9.

Example 11-9 Applying drive firmware to all drives

IBM_Storwize:ITSO_V3700:superuser>applydrivesoftware -file

IBM2072_DRIVE 20140826 -type firmware -all

IBM_Storwize:ITSO_V3700:superuser>
4. The command takes roughly two minutes per drive to complete. To confirm that all disks

have been upgraded, rerun the upgrade test utility or check the internal storage from
the GUI.
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SAN Boot

IBM Storwize V3700 supports SAN Boot for Windows, VMware, and many other operating
systems (OSs). It is also possible to migrate SAN Boot volumes from other storage systems
onto the Storwize V3700. Each implementation or migration will be subtly different, depending
on the OS, host bus adapter (HBA), and multipath driver to be used. SAN Boot support can
also change. This is therefore beyond the scope of this book. For more information about
SAN Boot, see the IBM Storwize V3700 Information Center:

http://www-01.1ibm.com/support/knowledgecenter/search/SAN%20Boot?scope=STHGUJ

For more information about SAN Boot support for different operating systems with IBM
Subsystem Device Driver (SDD), see the IBM System Storage Multipath Subsystem Device
Driver User’s Guide, GC52-1309, which is available on the following website:

http://www.ibm.com/support/docview.wss?uid=ssg157000303
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
description of the topics covered in this book.

IBM Redbooks

The following IBM Redbooks publications (or later versions as they become available) provide
more information about the topics in this book. Some publications that are referenced in the
following list might be available in softcopy only:

» Implementing the IBM System Storage SAN Volume Controller V7.2, SG24-7933
» Implementing the IBM Storwize V7000 V7.2, SG24-7938

» IBM System Storage SAN Volume Controller and Storwize V7000 Best Practices and
Performance Guidelines, SG24-7521

» Implementing an IBM b-type SAN with 8 Gbps Directors and Switches, SG24-6116
» IBM SAN Volume Controller and Storwize Family Native IP Replication, REDP-5103

You can search for, view, download, or order these documents and other Redbooks,
Redpapers, Web Docs, draft, and other materials, at the following website:

http://www.ibm.com/redbooks

IBM Storwize V3700 publications

Storwize V3700 publications are available on the following website:

https://ibm.biz/BdxyDL

IBM Storwize V3700 support

Storwize V3700 support is available on the following website:

https://ibm.biz/BdxyD9

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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