5.1 Provisioning storage from IBM Storwize V5000 and making
it available to the host

This section describes the setup process and shows how to create volumes and make them
accessible from the host. The following basic process is used to setup your environment:

1. Create volumes.
2. Map volumes to the host.
3. Discover the volumes from the host and specify multipath settings

Complete the following steps to create the volumes:

1. Open the All Volumes window of the IBM Storwize V5000 GUI to start the process of
creating volumes, as shown in Figure 5-1.
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Figure 5-1 GUI Volumes option
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2.

IBM Storwize V5000

Highlight and click Volumes and the window in which all current volumes are listed opens,
as shown in Figure 5-2.
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Figure 5-2 Volume listings

3.

If this is a first-time setup, there are no volumes listed. Click New Volume in the upper left
of the window. The New Volume window opens, as shown in Figure 5-3.

H 4 31 4

Generic Thin-Provision Mirror Thin Mirror

Advanced... %3 creats | | W create and Map to Host E

Figure 5-3 New Volume window

By default, all volumes that you create are striped across all available MDisks in that
storage pool. The GUI for the IBM Storwize V5000 provides the following preset selections
for the user:

— Generic: A striped volume that is fully provisioned, as described in 5.1.1, “Creating a
generic volume” on page 164. Fully provisioned means that the volume capacity
reflects the same size physical disk capacity.
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— Thin-provisioned: A striped volume that is space-efficient. This means that the volume
capacity does not reflect the physical capacity that is available to the volume. There are
choices available in the Advanced menu to help determine how much space is initially
fully allocated and how large the volume can grow, as described in 5.1.2, “Creating a
thin-provisioned volume” on page 167.

— Mirror: A striped volume that consists of two striped copies and is synchronized to
protect against loss of data if the underlying storage pool of one copy is lost, as
described in 5.1.3, “Creating a mirrored volume” on page 169.

— Thin-mirror: Two synchronized copies, which are thin provisioned, as described in
5.1.4, “Creating a thin-mirror volume” on page 174.

4. Select the type of volume that you want to create. For more information, see the following
sections:

5.1.1, “Creating a generic volume” on page 164

5.1.2, “Creating a thin-provisioned volume” on page 167
5.1.8, “Creating a mirrored volume” on page 169

5.1.4, “Creating a thin-mirror volume” on page 174

5.1.1 Creating a generic volume

The most commonly used type of volume is the generic volume. This type of volume is fully
provisioned, that is, the volume size reflects the physical disk capacity that is allocated to the
volume. The host and the IBM Storwize V5000 see the fully allocated space without a mirror.
Complete the following steps to create a generic volume:

1. Choose a generic volume, as shown in Figure 5-4.
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Figure 5-4 Provisioning a Generic volume
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2. Select the pool in which the volume is to be created. Select the pool by clicking it. In our
example, click the pool that is called V5000_Pool_1. The result is shown in Figure 5-5.

Select a Preset

13483

Generic Thin-Provision Mirror Thin Mirror

Select a Pool

Primary Pool: WS000_Pool_1 S ]

Volume Details
T e R m— |

Summary: 1 volume, 0 bytes, 3.76 TE free in pool

: lh Create ] liaCreate and Map to Host ] i

Figure 5-5 Pool selection

Important: The Create and Map to Host option is disabled if no host is configured on
the IBM Storwize V5000. For more information about configuring the host, see
Chapter 4, “Host configuration” on page 153.

There are advanced options available, as shown in Figure 5-6.

Characteristics | Capacity Management || Mirroring |

~ General

| | Format Before Use

~ Locality

Each volume has a caching I/O group and a preferred node that balances the
load between nodes in the 1/0 group. Select the caching I/O group and then
the preferred node.

Caching I/0 Group Preferred Node
|iu_grp0 | - | |Autumatic: | - |

Accessible I/0 Groups

[] io_grpo [ io_grp1

Hosts use the caching 1I/O group to access volumes unless it is explicitly
excluded and other I/O groups are included.

~ OpenVMS Only

uDID (OpenVMS)
I

Figure 5-6 Generic advanced options
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For Generic volumes, capacity management and mirroring do not apply. If you have two
I/O Groups within your IBM Storwize V5000 (two control enclosures that are configured as
one cluster), you can specify which I/O Group is used to access the volume and provide
the volume caching. Similarly, there is an option to set the preferred node within the 1/0
Group that owns the volume initially. The recommendation is to set Preferred Node to
automatic and allow the IBM Storwize V5000 to balance the volume I/O across the two
node canisters in the 1/0 Group.

Where the Caching I/O Group is concerned, caution must be exercised. Hosts might be
able to communicate with both 1/0 Groups depending on the method of connectivity that is
used in any zoning that is employed. Setting the Caching 1/0 Group option to automatic or
to the wrong 1/0 Group results in the volume being unavailable to the correct host. Ensure
that the host you want the volume to be accessed from is correctly zoned and attached to
the I/O Group that you define as the caching I/0 Group for that volume or that your host is
connected and zoned to all node canisters in both 1/0O Groups. This feature is useful if you
have a host that has limited connectivity; for example, an SAS direct attach host. It might
be connected only to the node canisters of I/O Group0, but you might want to provision a
volume from I/O Group1.

Important: Ensure that the Caching I/O Group is set correctly.

3. Enter a volume name and size. Click Create and Map to Host to create and map the
volume to a host or click Create to complete the task and leave mapping the volume to a
later stage. The generic volume is created, as shown in Figure 5-7.

Select a Preset |

B i

b Create Volumes o
i e
The task completed. ooo

csi 100% 000
15 000
 Details 0o

]
oM
oM

ng nd: 1
avctask mkvdisk -cache readwrite -copies 1 -icgrp ic_grpl -mdiskgrp oo
WV5000_Pool 1 -name VolumeTestl -size 80 -unit gb -vivpe striped oo

The wolum ID 13 fully created.

oM
oM

|
st The task completed. r

oot

csi logoono

SCsi Hooonm

Continue Cance

wx | Selectinn 4 wolume (500 00 GRY

Figure 5-7 Volume creation complete

4. Click Continue. For more information, see 5.2.1, “Mapping newly created volumes to the
host by using the wizard” on page 177.

Volumes can also be mapped later, as described in 5.2.2, “Manually mapping a volume to the
host” on page 181.
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5.1.2 Creating a thin-provisioned volume

Volumes can be configured to be thin-provisioned. A thin-provisioned volume behaves the
same as a fully provisioned volume regarding application reads and writes. However, when a
thin-provisioned volume is created, it is possible to specify two capacities: the real physical
capacity that is allocated to the volume from the storage pool, and its virtual capacity that is
available to the host. The real capacity determines the quantity of extents that are initially
allocated to the volume. The virtual capacity is the capacity of the volume that is reported to
all other components (for example, FlashCopy and cache) and to the host servers.

To create a thin-provisioned volume, complete the following steps:

1. Select Thin-Provision, as shown in Figure 5-8.

Select a Preset
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Figure 5-8 Creating a thin-provisioned volume

2. Select the pool in which the thin-provisioned volume should be created by clicking it and
entering the volume name and size. In our example, we clicked the pool that is called
V5000_Pool_1. The result is shown in Figure 5-9.

Select a Preset

4 4 31 41
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Figure 5-9 Enter the volume name and size
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Under the Volume Name field is a summary that shows that you are about to create a
thin-provisioned volume, the virtual capacity is to be configured (the volume size you
specified), the space that is physically allocated (real capacity), and the available physical
capacity of the pool. By default, the real capacity is 2% of the virtual capacity, but you can
change this setting in the Advanced options. By selecting this option, the window defaults
to Capacity Management, as shown in Figure 5-10.
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Figure 5-10 Advanced Settings: New Volume

The following advanced options are available:
— Real: Specify the size of the physical capacity space that is used during creation.

— Automatically Extend: This option enables the automatic expansion of real capacity as
the physical data size of the volume grows.

— Warning Threshold: Enter a threshold for receiving capacity alerts. The IBM Storwize
V5000 sends an alert when the physically allocated capacity reaches 80% of the virtual
capacity in this case (which is the default setting).

— Thin-Provisioned Grain Size: Specify the grain size for real capacity.

. Make your choices, if required, and click OK to return to New Volume window, as shown in

Figure 5-9 on page 167.
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4. Click Create and Map to Host to create and map the volume to a host, or click Create to
complete the task and leave mapping the volume to a later stage. The volume is created,
as shown in Figure 5-11.
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Figure 5-11 Thin volume creation complete

If you decided to map the host, click Continue and see 5.2.1, “Mapping newly created
volumes to the host by using the wizard” on page 177.

The volumes can be mapped later, as described in 5.2.2, “Manually mapping a volume to the
host” on page 181.

5.1.3 Creating a mirrored volume

IBM Storwize V5000 offers the capability to mirror volumes, which means a single volume is
presented to the host, but two copies exist in the storage back end, usually in different storage
pools (all reads are handled by the primary copy). This feature is similar to host-based
software mirroring, but it provides a single point of management for all operating systems and
provides storage high availability to operating systems that do not support software mirroring.

By using this setup with the mirror copies in different storage pools, you can protect against
array failures (for example, multiple disk failures). More advanced features also are available
to you, as described in Chapter 8, “Advanced host and volume administration” on page 349.

The mirroring feature improves availability, but it is not a disaster recovery solution because
both copies are accessed by the same node pair and are addressable only by a single cluster.

For more information about a disaster recovery solution with mirrored copies that are
spanning I/O Groups in different locations, see Chapter 10, “Copy services” on page 449.
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To create a mirrored volume, complete the following steps:

1. Select Mirror, as shown in Figure 5-12.

Select a Preset
Generic Thin-Provision

Select a Pool
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Thin Mirror

MultiTierPool
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Select a Secondary Pool
Secondary Pool: - i

|'ti Create | | % Create and Map to Host | ﬁ

| Adwvanced... |

Figure 5-12 Create a mirrored volume

2. Select the primary pool by clicking it and the view changes to the secondary pool, as
shown in Figure 5-13 on page 171.
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Figure 5-13 Selecting primary storage pool

3. Select the secondary pool by clicking it. Enter a volume name and the required size, as
shown in Figure 5-14.

Select a Preset

44

Generic Thin-Provision Thin Mirror

Select a Pool
Primary Pool: V5000_Pool_1

Select a Secondary Pool
Secondary Pool: MultiTierPool

- Volume Details

Quantity Capacity Mame | TestVolume2|

Summary: 1 mirrored velume, 80.00 GE per copy

Figure 5-14 Select a secondary pool, volume name, and size
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Storage pools: Before a mirrored volume is created, it is best to create at least two
separate storage pools and use different pools for the primary and secondary pool
when you are entering the information in the GUI to create the volume. In this way, the
two mirror copies are created on different MDisks (and, therefore, different physical
drives) and protect against a full MDisk failure in a storage pool. For more information
about storage pools, see Chapter 7, “Storage pools” on page 295.

4. The summary shows you the capacity information about the pool. If you want to select

advanced settings, click Advanced and then click the Mirroring tab, as shown in
Figure 5-15.
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Figure 5-15 Advanced mirroring features

. In the advanced mirroring settings, you can specify a synchronization rate. Enter a Mirror

Sync Rate 1 - 100%. With this option, you can set the importance of the copy
synchronization progress. This sets the preference to synchronize more important
volumes faster than other mirrored volumes. By default, the rate is set to 50% for all
volumes. If for any reason the mirrors loose synchronization, this parameter governs the
rate at which the various mirrored volumes resynchronize.

Click OK to return to the New Volume window, as shown in Figure 5-14 on page 171.
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6. Click Create and Map to Host and the mirrored volume is created, as shown in
Figure 5-16. If you do not want to map the hosts, click Create to complete the task and exit
to the GUIL.

Create Volumes

The task completed.

w Details

-4 ;x;l

z
Creating the volume TestVolumeZ {80 gb) 12:-44 BPM
z

The task is 0% complete. 1

Bunning command: -44 BM
swvctask mkvdisk -cache readwrite -copies 2 -icgrp ic_grpl -mdiskgrp
V5000_Poel 1:MultiTierPocl -name TeatVolume2 -gize 80 -syncrate 50 -unit
gk —wtype striped

The wolume (ID 13) was successfully created. 144
Synchronizing memory cache. -44
The task is 100% complete. c44
The task completed. -44

) (o)

Figure 5-16 Mirrored volume task complete

7. If you decided to map the host, click Continue and see 5.2.1, “Mapping newly created
volumes to the host by using the wizard” on page 177.

The volumes can be mapped later, as described in 5.2.2, “Manually mapping a volume to
the host” on page 181.
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5.1.4 Creating a thin-mirror volume

By using a thin-mirror volume, you can allocate the required physical space on demand (as
described in 5.1.2, “Creating a thin-provisioned volume” on page 167) and have several
copies of a volume available (as described in 5.1.3, “Creating a mirrored volume” on

page 169).
To create a thin-mirror volume, complete the following steps:
1. Select Thin Mirror, as shown in Figure 5-17.
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Generic Thin-Provisicn Mirror Thin Mirror
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Figure 5-17 Create a Thin Mirror
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2. Select the primary pool by clicking it and the view changes to the secondary pool, as
shown in Figure 5-18.

Select a Preset
Generic Thin-Prowvision Mirror Thin Mirror

- Select a Pool
Primary Pool: MultiTierPool

- Select a Secondary Pool
-
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Figure 5-18 Selecting storage pools
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3. Select the pool for the secondary copy and enter a name and a size for the new volume,
as shown in Figure 5-19.

New Volume

Select a Preset
Generic Thin-Prowvision Mirror Thin Mirror

Select a Pool
Primary Pool: MultiTierPool | Edit |

Select a Secondary Pool
Secondary Pool: W3000_Pool_1 | Edit |

Volume Details

Quantity | 1 Capacity | 100| |GB Mame | Testvolume3)| |

Summary: 1 thin-mirrored volume, 100.00 GB total virtual capacity, 4.00 GB total real capacity,
3.23 TB free in pool MultiTierPool, 3.68 TB free in pool VS000_Fool_1

|_ Advanced... | |ﬁ Create | |D|_.| Create and Map to Host | | Cancel |

Figure 5-19 Enter a volume name and size

4. The summary shows you the capacity information and the allocated space. You can click
Advanced and customize the thin-provision settings (as shown in Figure 5-10 on
page 168) or the mirror synchronization rate (as shown in Figure 5-15 on page 172). If you
opened the advanced settings, click OK to return to the New Volume window.
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5. Click Create and Map to Host and the mirrored volume is created, as shown in
Figure 5-20. If you do not want to map the hosts, click Create to complete the task and exit
to the GUI.

New Volume

Create Volumes

The task completed.
100%

+ Details

=1 g = 13z £ ZUS
avctask mkvdisk -autcexpand -cache readwrite -coples 2 —grainsize 25&
—iogrp ic_grpl -mdiskgrp MultiTierPool:W5000_FPocol 1 -name TestWolume3
—-raize 2% -size 100 -syncrate 50 -unit gb -vitype =striped -warning 80%

The wvolume (ID 14) was successfully created.

chronizing memory cache.

The task completed. Z:09 PM|=

Close Cance

|. Advanced... | |ﬁ Create | |D]_| Create and Map to Host | | Cancel |

Figure 5-20 Thin Mirror Volume task complete

6. If you decided to map the host, click Continue and see 5.2.1, “Mapping newly created
volumes to the host by using the wizard” on page 177.

The volumes can be mapped later, as described in 5.2.2, “Manually mapping a volume to
the host” on page 181.

5.2 Mapping a volume to the host

The first part of this section describes how to map a volume to a host if you click Create and
Map to Host. 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 to the host by using the wizard

We continue to map the volume that we created in 5.1, “Provisioning storage from IBM
Storwize V5000 and making it available to the host” on page 162. We assume that you
followed the procedure and clicked Create and Map to Host followed by Continue when the
volume create task completed, as shown in Figure 5-21 on page 178.
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Figure 5-21 Continue to host mapping

To map the volumes, complete the following steps:

1. Select the host I/O Group to which the host is connected. The default setting is All I/O
Groups, as shown in Figure 5-22.

e —— e
&5 Modify Host Mappings x_po
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1/0 Group: |-- Al I/C Groups ---| =+ | Host: |-- Choose 3 host --- oo
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m 11}

o

ol
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Figure 5-22 Choose an I/O Group

Selecting the correct /0O Group is important if there are more than one group. As we
described in 5.1.1, “Creating a generic volume” on page 164, when a volume is created, it
is possible to define the caching 1/0 Group or the I/O Group that owns the volume and be
used to access it. Therefore, your host must communicate with the same 1/0 Group for the
mapping to be successful. Additionally, when hosts are defined, they should be masked
correctly, as described in Chapter 4, “Host configuration” on page 153. If they are so
masked, the filters that are shown in Figure 5-22 show the correct hosts that are available
on each I/O Group.
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2. Select the host to which the volume is to be available, as shown in Figure 5-23.
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Figure 5-23 Select a host

3. The Modify Host Mappings window opens and your host and the created volume is
already selected. Click Map Volumes and the volume is mapped to the host, as shown in

Figure 5-24.

Modify Host Mappings
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Figure 5-24 Modify Host Mappings window

The new volume to be mapped is highlighted. To continue the process and complete the
mapping, you can click Apply or Map Volumes. The only difference between the two options
is that after the mapping task completes (as shown in Figure 5-25 on page 180), the Modify
Host Mappings window closes automatically. Clicking Apply leaves the Modifying Host

Mappings window open.
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Figure 5-25 Host mapping task complete

4. After the task completes, click Close. If you selected the Map Volumes option, the window
returns to the Volumes display and the newly created volume is shown. We see that it is
already mapped to a host, as shown in Figure 5-26.

IBM Storwize V5000 — — Welcome, superuser Legal | Logout | Help
mcr-atl-cluster-01 > Volumes > Volumes +
‘B Mew Volume = Actions ¥ @ - =
test? Online 238.00 GB MuliTierPool 600507620080005B0000000000000032 No
“ TestWolumei Online [@ 200.00 GB |0GroupiStoragel 600507620080005B000000000000003F ez FE
. vmware-fo Online 500.00 GB MultiTierPool E0050762008000860000000000000025 Yes Fn
L! vmware-fci Online 200.00 GB V5000_Pool_1 E005076200800086000000000000002D Yes Fn
vmwrare-iscsi Online 2.00GB MultiTierPool E0050762008000860000000000000015 ves Hg
@ vmware-sas Online 100.00 GB  MultiTierPeol E0050762008000860000000000000015 No
Vold Online [@ 1.00TB W5000_Pool 1 600507620080005B0000000000000022 No
@ VolO_01 Onling [@ 1.00TB W5000_Pool 1 600507630080005B0000000000000025 No
Vol1 Onling [@ 2.00TB MuliTierPool 600507630080005B000000000000001F No
@ Vol1_01 Onling @ 2.00TB w5000_Pool_1 B0050763008000560000000000000024 No
Vol2 Onling @ 2.00TB MultiTierPool B00507630080005B0000000000000020 No
H Vol3 Onling 3.00 GB MutiTierPaol B0050763008000560000000000000017 No

Figure 5-26 New volume that is mapped to host

The host can access the volumes and store data on it. For more information about
discovering the volumes on the host and changing host settings (if required), see 5.3,
“Discovering the volumes from the host and specifying multipath settings” on page 185.

You also can create multiple volumes in preparation for discovering them later. Mappings also
can be customized. For more information about advanced host configuration, see Chapter 8,
“Advanced host and volume administration” on page 349.
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5.2.2 Manually mapping a volume to the host

We assume that you followed the procedure that is described in 5.1, “Provisioning storage

from IBM Storwize V5000 and making it available to the host” on page 162 and clicked

Create.

To manually map a volume to the host, complete the following steps:

1. Open the Hosts window, as shown in Figure 5-27.

mcr-atl-cluster-01 > Home > Overview ¥

“ = Suggested Tasks «

<&

31 Internal
Drives

Hoszts

{ Ports by Host J
{ Ho=t Mappings P,

di= & = i

[ nosts R 7 oske

18 volumes

%

1 Fibre Channel Host

~x

2 SAS Hosts

U

3 iSCSI Hosts

| Volumes by Host y

@ watch e-Learning: Qverview

Welcome!

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

|»

— e —

Figure 5-27 Hosts window

2. Right-click the host to which a volume is to be mapped and select Modify Mappings, as

shown in Figure 5-28.

mcr-atl-cluster-01 > Hosts > Hosts *

¥ New Host = Actions = 2

| Hame | Status
vmware-fc Online
vmware-is . - E=anjing
Pl] Modify Mappings
vmware-s nline
# Unmap All velumes )
windows2 _ ) ffline
. '3] Cuplicate Mappings i
windows_ nling
windows_ 0 Rename nline
# Delete
Properties

| Host Type | i# of Poris | Host Mappings
Generic 2 ez {3

Generic 1 Yes i3

Generic & No

Generic 1 No

Generic 1 ez {3

Generic 1 Yes W3

Figure 5-28 Modify mappings selection
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3. The Modify Host Mappings window opens. By default, the window shows volumes for all
I/O Groups. Selecting the correct I/0O Group is important if there is more than one group.
As described in 5.1.1, “Creating a generic volume” on page 164, when a volume is
created, it is possible to define the caching I/0O Group or the I/O Group that owns the
volume and be used to access it. Therefore, your host must communicate with the same
I/O Group for the mapping to be successful. Additionally, when hosts are defined, they
should be masked correctly, as described in Chapter 4, “Host configuration” on page 153.

Select the volume that you want to map from the Unmapped Volumes pane, as shown in
Figure 5-29.

Modify Host Mappings

1/0 Group: -- All [/C Groups --- Host: vmware-iscsi
Unmapped Volumes Volumes Mapped to the Host
DMap B - L EditscsI D € Unmap B + L v I:l
Name Capacity |UID SCSID Name uip Cachingl...
test2 238.00 GB 6005078 1= 0 vMmware-iscsi §0050763008000560000000000000016 O
TestVolumet DI] 300.00 GB 6005076300800096000000000000003F
vmware-fc Dn 500.00 GB 6005076 26
vmwrare-fcl Dn 200.00 GB 500507530080009B000000000000003D
VMmware-sas 100.00 GB 60050763008000960000000000000015
old 1.00 T8 6005078
Volo_01 1.00 TB S005076: £
Voli 2.00T8 &00507530080009B000000000000001F
Vol1_1 2.00T8 60050753008000960000000000000024
Vol2 2.00TB 6005078 0 &
Vol3 3.00 GB 60050763008000960000000000000017

Vol3-1 I

Vol4

|

£0.00 GB
3.00G8B

S00S0762008000660000000000000034

600507630080005B0000000000000018 |5

Showing 17 volumes | Selecting 0 volumes

of"

Showing 1 mapping | Selecting 0 mappings

W& Map volumes

HE Apply | Cancel |
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Figure 5-29 Modify host mappings window
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The volume is highlighted and the green, right-pointing arrow is active, as shown in
Figure 5-30.

Modify Host Mappings

1/0 Group: -- &l I/C Groups --- Host: |vmware-iscsi
Unmapped Volumes Volumes Mapped to the Host
DPmMmMap EH ~ L Edit scsi i € unmap B ¥ hd
{ pac UID SCSIID { UID Caching
test? 238.00 GB 6005076 = 0 vmware-iscsi 60050763008000960000000000000016 0
TestVolume1 ] 300.00 GB &00507E: F o |
vmware-fc 500.00 GB 6005076 L7 |>—|
vmware-fe1 200.00 GB 8005078 D
vmware-sas 100.00 GB 600507630080009650000000000000015 <
Volo 1.00TB 6005076 2
Volo_01 1.00TB 6005076 9
Vol 2.00TB 60050763008000965000000000000001F
Vol1_01 2.00TB 60050763008000950000000000000024,
Vol2 2.00TB 6005076 0
Vol3 3.00 GB 600507630080005B0000000000000017
Vol3-1 DI] 50.00 GB 600507630080005B0000000000000034
Vol 3.00 GB E00S07530080008B0000000000000018 |
f o]
Showing 17 velumes | Selecting 1 volume Showing 1 mapping | Selecting 0 mappings

Dn Map Vaolumes

HEl Apply | Cancel |

Figure 5-30 Volume mapping selected

Unmapped pane: The Unmapped pane shows all the volumes that are not mapped to
the selected host. Some of the volumes might display a mappings icon because they
are already mapped to other hosts.

4. Click the right-pointing arrow. The volume is moved to Volumes Mapped to the Host pane,
as shown in Figure 5-31 on page 184. Repeat this step for all the volumes that you want to
map. To continue and complete the mapping, you can click Apply or Map Volumes. The
only difference between these options is that after the mapping task completes (as shown
in Figure 5-31 on page 184), the Modify Host Mappings window closes automatically.
Clicking Apply but leaves the Modifying Host Mappings window open.
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I/0 Group: |-- All I/O Groups ---| - | Host: |vmware-\sc:si| - |

Unmapped Volumes Volumes Mapped to the Host
> Map - @ - Edit scS1ID € Unmap - @ - |:|
Name Capacity |UID SCSIID Name
tesi2 238.00 GB 60050763008000960000000000000032 =] 0 Ymware-iscsi §0050753008000560000000000000016 O
vmvrare-fc iﬁ 500.00 GB 60050763008000560000000000000026 |>_| 1 TestWolume1 §005076300800056000000000000003F 1
vmrare-fc1 ia 200.00 GB 60050763003000560000000000000030 B
VMmvare-sas 100.00 GB 60050763008000960000000000000015 B
Volo 1.00 TB 500507520080005B0000000000000022 |<_|
Volo_01 1.00 TB 60050753008000960000000000000025
Volt 2.00TB &005076300800056000000000000001F
Vol1_01 2.00TB &0050763008000560000000000000024
Vol2 2.00TB 6£00507630030005B0000000000000020
Vol3 3.00 GB 60050763008000560000000000000017 -
Vol3-1 E 50.00 GB 60050763008000960000000000000034
Vol4 3.00 GB 600507563008000960000000000000018
Vols 3.00 GB 60050753008000960000000000000018 |5
f 1o
Showing 16 volumes | Selecting 0 volumes howing 2 i 1 g0

(@ Map Volumes | (¥ Apply | ( Cancel |

Figure 5-31 Modify host mappings window

5. After the task completes, click Close, as shown in Figure 5-32. If you selected the Map
Volumes option, the window returns to the Hosts display. If you clicked Apply, the GUI still
displays the Modify Host Mappings window.

Modify Mappings
The task completed.

= Details

The task has started.
Creating the mepping for volume Vold to host vmware-iscsi

Running command:
svctask mivdiskhostmap -force -hest 0 -sc3i 1 0

The task is 100% complete.
Synchrenizing memcry cache.

The task completed.

) conce

Figure 5-32 Modify mapping complete

The volumes are now mapped and the host can access the volumes and store data on them.
For more information about discovering the volumes on the host and changing host settings
(if required), see 5.3, “Discovering the volumes from the host and specifying multipath
settings” on page 185.
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5.3 Discovering the volumes from the host and specifying
multipath settings

This section describes how to discover the volumes that were created and mapped in 5.1,
“Provisioning storage from IBM Storwize V5000 and making it available to the host” on
page 162 and 5.2, “Mapping a volume to the host” on page 177, and set more multipath
settings, if required.

We assume that you completed all of the following tasks (which are described in this book) so
that the hosts and the IBM Storwize V5000 are prepared:

» Prepare your operating systems for attachment, including installing MPIO support. For
more information, see Chapter 4, “Host configuration” on page 153.

» Create hosts by using the GUI. For more information, see Chapter 4, “Host configuration”
on page 153.

» Perform basic volume configuration and host mapping. For more information, see 5.1,
“Provisioning storage from IBM Storwize V5000 and making it available to the host” on
page 162, and 5.2, “Mapping a volume to the host” on page 177.

This section describes how to discover Fibre Channel, iSCSI, and serial-attached SCSI (SAS)
volumes from Windows 2008 and VMware ESX 5.x hosts.

In the IBM Storwize V5000 GUI, click Hosts, as shown in Figure 5-33.

mcr-atl-cluster-01 > Home > Overview ¥

“ | ‘= Suggested Tasks « |

31 Internal
Crives

1 Fibre Channel Host

A= & = {1 sp~§

6 MDisks 5 Pools 18 volumes 2 SAS Hosts

3 ISCSI Hosts

{ Host Mappings B
{ Volumes by Host b, -

@ watch e-Learning: Overview
Welcome!

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

e RuwingTmle() ) —eslthState

Figure 5-33 Open all hosts
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The view that opens gives you an overview of the configured hosts and shows if they are
mapped, as shown in Figure 5-34.

IBM Storwize V5000

Welcome, superuser Llegal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

% New Host IS Actions ¥ - & ~ |Fifter

vmware-fc Online Generic 2 Yes 3
Vmware-iscsi Onling Generic il Yes 3
vmware-sas é Degraded Generic 2 Mo
windows_2ki-iscsi Online Generic 1 Yes 3
Windows_2ka_FC Online Generic 2 No
windows_virtual-iscsi Online Generic 1 Yes 3

CeDREhad

Showing 6 hosts | Selecting 0 hosts

Figure 5-34 All Hosts view

5.3.1 Windows 2008 Fibre Channel volume attachment

To attach the Fibre Channel volume in Windows 2008, complete the following steps:

1. Right-click your Windows 2008 Fibre Channel host in the Hosts view and select
Properties, as shown in Figure 5-35.

mcr-atl-cluster-01 > Hosts > Hosts ¥

F New Host = Actions he & « |Filts

[vame Host Type #otPorts | Host Mappings

vmware-fc Online Generic 2 Yesi@

vmware-iscsi Online Generic 1 Yes 3

vmware-sas é Degraded Generic z Ho

windows_2k8-iscsi Online Generic 1 Yes 3

Viindows_2ks_F I odify Mapp’:gs Generic z Ho

windows_virtual Generic 1 Yes i@

) Unmap All volumes
JE Import Mappings
10 Rename

3 Delete

Properties

Figure 5-35 Host properties
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2. Browse to the Mapped Volumes tab, as shown in Figure 5-36.

mcr-atl-cluster-01 > Hosts > Hosts ¥

) New Hos Host Details: Windows_2k3_FC =
’ﬁ Overview | Mapped Volumes Port Definitions
vmware-fc

Volumes Mapped to the Host
vmware-iscs

vmware-sas

windows_2ki

0 TestVolumet 6005076300800096000000000000003F 1
Windows_2ki

windows_vir

Showing 1 mapping | Selecting 0 mappings

| Show Details Close

Showing 6 hostSTSEECHRG T Host

Figure 5-36 Mapped volumes to a host

The host details show you which volumes are mapped to the host. You also see the
volume UID and the SCSI ID. In our example, one volume with SCSI ID 0 is mapped to the
host.

3. If MPIO is not already installed on your Windows 2008 host and IBM Subsystem Device
Driver is not yet installed, follow the procedure that is described in Chapter 4, “Host
configuration” on page 153.

4. Log on to your Microsoft host and click Start — All Programs — Subsystem Device
Driver DSM — Subsystem Device Driver DSM. A command-line interface (CLI) opens.
Enter datapath query device and press Enter to see whether there are IBM Storwize
V5000 disks connected to this host, as shown in Example 5-1.

Example 5-1 Datapath query device
C:\Program Files\IBM\SDDDSM>datapath query device

Total Devices : 3

DEV#: 0 DEVICE NAME: Diskl Part0 TYPE: 2145 POLICY: OPTIMIZED
SERIAL: 600507630080009B000000000000003F

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Diskl Part0 OPEN  NORMAL 0 0
1 Scsi Port5 Bus0/Diskl Part0 OPEN  NORMAL 23 0
2 Scsi Port6 Bus0/Diskl Part0 OPEN  NORMAL 0 0
3 Scsi Port6 Bus0/Diskl Part0 OPEN NORMAL 21 0

The output provides information about the connected volumes. In our example, one disk is
connected (Disk 1) and four paths to the disk are available (State = Open).
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Important: Correct 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. For more information, see Chapter 2, “Initial configuration” on page 27.

5. Open the Windows Disk Management window (as shown in Figure 5-37) by clicking
Start — Run, enter diskmgmt.msc, and click OK.

Disk Management  Yolume List + Graphi
Wolume | Layout | Type | File System | Status Capacit Free Space | % Free | Faulk Tolerance | Overhead
(=] Simple  Basic Healthy (EFI System Partition) 100 ME 100 MB 100% Mo 0%

C® (i) Simple  Basic  NTFS Healthy (Boot, Page File, Crash Dump, Primary Partition) 232,66 GB 192,01 GB 83 % Mo 0%

L=Disk 0
Basic
232.76 GB
Onling

(C:)
100 MB 232,66 GB NTFS
Healthy (EFT System Partition) Healthy (Boot, Page File, Crash Dump, Primary Partition)

Unknown
300.00 GB
Offline i

Help

“Tpisk 1 . |
300.00 GE
Unallocated

Figure 5-37 Windows Disk Management

6. Right-click the disk in the left pane and select Online if the disk is not online already, as
shown in Figure 5-38.

“IDisk 1
Unknown

200,00 GB ;
Offline i Online

Propetties
“3Disk 3 Help e—————————
Easic
4.97 GE 4 97 =R

Figure 5-38 Setting a disk online

7. Right-click the disk again and then click Initialize Disk, as shown in Figure 5-39.

L @IDisk 1
Lnknown Initialize Disk
300,00 GE

Mot Initializ ~ OFfline

Properties

“TiDisk 3

Easic Help
4.97 GB 4,97 GB
OFfline i

Figure 5-39 |Initializing disk
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8. Select an initialization option and click OK. In our example, we selected MBR, as shown in
Figure 5-40.

]

aDisk 0 —

o 100 ME Initialize Disk | ]
Online Healthy (EFI System Partition) “You must initialize a disk before Logical Disk Manager can access it.
Select disks:
e ———————— ey —
Unknown
300,00 GB 300,00 GB
Matk Initislized Unallocated

C@iDisk 3 I Uze the following partition style for the selected disks:

EBasic ' MER [Master Boot Fecard)
.57 GB 4.97 GB " GPT (BUID Partition Table]
Offline i
EEls Mote: The GPT partition style iz not recognized by all previous versions of
s “windows. Itis recommended for disks larger than 2TB, or disks used on
—=CD-ROM O Itanium-bazed computers.
DYD (D)
oK I Cancel
Mo Media

Figure 5-40 Initialize Disk option

9. Right-click the pane on the right side and click New Simple Volume, as shown in
Figure 5-41.

LsDisk 1 I

Easic
300,00 GB 300,00 GE R
onling Unallocated Mewr Simple Yolume. .,

Mew Spanned Yalume, ..
Mew Striped Yolume,

“TDisk 3 _ Mew Mirrored Yolume. . .
Easic
[ RETD -5 Yol

4.97 B . 407 GR e olumme
Offline . i Propetties
Help

— Help
=2 CD-ROM 0

Figure 5-41 New Simple Volume

10.The New Simple Volume wizard starts, as shown in Figure 5-42 on page 190. Follow the
wizard and the volume is ready to use from your Windows host, as shown in Figure 5-43
on page 190. In our example, we mapped a 300 GB disk on the IBM Storwize V5000 to a
Windows 2008 host by using Fibre Channel connectivity.
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L B A A i L | T P T T T

= New Simple Yolume Wizard [ x| | 100 ME

i B 192.01 GB

Welcome to the New Simple
Volume Wizard

Thig wizard helps you create a simple volume on a disk.

£ zimple volume can only be on a single digk.

To continue, click Mest.

Primary Partition)

< Back I Mext » I Cancel |

E'O*‘?Jr‘l Ot_ﬂl?ﬂr—| O Mmoo I

L

Figure 5-42 New Volume wizard

Disk Management Yolume List + Grap

Volume Layout | Tvpe | File System | Status Capacit Free Space | % Free | Fault Tolerance | Overhead
(=] Simple  Basic Healthy (EFT Systern Partition) 100 MB 100 MB 100% Mo 0%
[SN ()] Simple  Basic  MTFS Healthy (Boot, Page File, Crash Dump, Primary Partition) 232,66 GB 192,01 GB 83 % Mo 0%
Cwhew Yalume (E:} Simple  Basic  MTFS Healthy (Primary Partition) 300.00GE 299.90GE 100% Mo 0%

i

L_=Disk O

Basic {C:)

232,76 GB 100 ME 232,66 GB MTFS

Online Healthy {EFI Syskem Partition) Healthy (Boot, Page File, Crash Dump, Primary Partition)

=Disk 1

Basic MNew Yolume (E:)

300.00 GB 300,00 GB MTFS

Online Healthy {Primary Partition)

“@Disk 3

Basic

4.97 B 4,97 GB

Offline . i

Help.

_iCD-ROM O

DD (D)

Mo Media

Figure 5-43 Volume is ready to use

Windows device discovery: Windows often automatically discovers new devices,
such as, disks. If you completed all the steps that are presented here and do not see
any disks, click Actions — Rescan Disk in Disk Management to discover the new
volumes, as shown in Figure 5-44 on page 191.
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E,,: Server Manager
File | Action Wiew Help

*

= Ej Create WHD Disk Management  Volume List + Graphical 4

'_‘3: Atkach WHD ‘olume Lavout | Type | File Syskem | Status

% e ' [ S?mple Bas?c Healthy (EFI Swstem F'.artitiun
_E.E - [ Simple  Basic MTFS Healthy (Boak, Page File, Cra
o e Help CalMew Yolume (E:) Simple  Basic MWTFS Healthy (Prirmary Partition)

{@ Windows Server Backup
=5 Disk Management

Figure 5-44 Windows disk rescan

The basic setup is now complete and the IBM Storwize V5000 is configured. The host is
prepared and can access the volumes over several paths and store data on the storage
subsystem.

5.3.2 Windows 2008 iSCSI volume attachment

To perform iSCSI volume attachment in Windows 2008, complete the following steps:

1. Right-click your Windows 2008 iSCSI host in the Hosts view and click Properties, as
shown in Figure 5-45.

mcr-atl-cluster-01 > Hosts > Hosts
[ ‘ENEW Host i= Actions v (5] = T l
Name 5 Host Type # of Po Host Mappings
vmware-fc [ oniine Generic 2 ez g
“ vmware-iscsi [ oniine Generic 1 ez g
vmware-sas & Degraded Generic 2 Mo
LA! windows_2k3-iscsi ¥ oniine Generic il Yez g
Windows_2ks_FC il Medify Mappings Generic 2 es K
@ windows_virtual-iscs m Unmap All Velumes Generic 1 Mo
Eﬂ Cuplicate Mappings
-
;‘E_l 10 Rename
# Delete
ﬁ =] Properties
v
o
Showing 6 hosts | Selecting 1 host
C—i e — e

Figure 5-45 All Hosts view
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2. Browse to the Mapped Volumes tab, as shown in Figure 5-46.

UILEl WL A MUIL> -~ nuswsy -
Host Details: windows_ 2k8-iscsi x
Overview | | Mapped Volumes | | Port Definitions
J Volumes Mapped to the Host
EE a-r |
B
SCSIID Name i
| windows-iscsi2 50050753008000560000000000000041 0
T
Showing 1 mapping | Selecting 0 mappings
I Show Details

Figure 5-46 Mapped volumes on an iSCSI host

The host details show you which volumes are mapped to the host. You also can see the

volume UID and the SCSI ID. In our example, one volume with SCSI ID 2 is mapped to the
host.
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3. Log on to your Windows 2008 host and click Start — Administrative Tools — iSCSI

Initiator to open the iISCSI Configuration tab, as shown in Figure 5-47.

15CS] Initiator Properties E |

Targets |Di5|:|:n.-'er';.f I Favorite Targets I Yolumes and Devices | RADILS I Configuration I

— Quick Conneck

DMS name of the target and then click Quick Connect,

To discover and log on to a target using a basic connection, type the IP address or

Target; I | Quick Commeck, .,
—Discovered targets
Refresh
MW arne | Skatus |
To canneck using advanced options, select a karget and then o
click Cannect,
To completely disconnect a targek, select the target and Fiecr st
then click Disconnect,
For karget properties, including configuration of sessions, Properties. ..
select the karget and click Properties,
For configuration of devices associated with a target, select Hiesfiaes.
the target and then click Devices,
More about basic iSC51 connections and targets
Ik Zancel aEply

Figure 5-47 Windows iSCSI Configuration tab
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4. Enter the IP address of one of the IBM Storwize V5000 iSCSI ports in the Target field at
the top of the panel and click Quick Connect, as shown in Figure 5-48.

iSCSI IP addresses: The iSCSI IP addresses are different for the cluster and canister
IP addresses. They are configured as described in Chapter 4, “Host configuration” on

page 153.

15CSI Initiator Properties |

Targets |Disc|:uver';.f | Favorite Targets | Yolumes and Devices I FAaDIUS I onfiguration I

—Quick Connect

To discover and log on to a target using a basic conneckion, type the IP address or
DMS name of the karget and then click Quick Connect,

Target: 9,174,161.201] Quick Connect. .. |

—Discovered kargets
Refresh |

Marne | Skatus |

Figure 5-48 iSCSI Quick Connect
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The IBM Storwize V5000 initiator is discovered and connected, as shown in Figure 5-49.

Quick Connect

Targets that are available For connection at the IP address or DMS name Ehat wou

provided are lisked below. IF multiple targets are available, vou need ko conneck
ko each target individually,

Zonnections made here will be added ta the lisk of Favorite Targets and an attempt
ko restore them will be made every time this computer restarts,

— Discovered targets

Mame Skakus

ign. 1 9686-03. com. b2 145, mcr-atl-cluster-01 ,nodel Conner

Progress repaork

Login Succeeded.

Conmeck | Done |

|

Figure 5-49 iSCSI Initiator target is connected

5. Click Done to return to the iISCSI Initiator Properties window.

The storage disk is connected to your iSCSI host, but only a single path is used. To enable
multipathing for iISCSI targets, complete the following steps:

1.
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If MPIO is not already installed on your Windows 2008 host, follow the procedure that is
described in 4.2.1, “Windows 2008 R2: Preparing for FC attachment” on page 155. IBM
Sub System Device Driver is not required for iSCSI connectivity.
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2. Click Start — Administrative Tools — MPIO, click the Discover Multi-Paths tab, and
select Add support for iISCSI devices, as shown in Figure 5-50.

MPIO Properties E

MPIO Devices  Discover Mulki-Paths | 0sM Install I Configuration Snapshat |

—5PC-3 compliant

Device Hardware Id

v add support For iSCSI devices

add
—ikhers
Device Hardware Id
fdd
Mare infarmation on discavery of multipathed devices
(0] 4 Zancel

Figure 5-50 Enable iSCSI MPIO

Important: In some cases, the Add support for iISCSI devices option is disabled. To enable
this option, you must already have a connection to at least one iSCSI device.

3. Click Add and confirm the prompt to reboot your host.
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4. After the reboot process is complete, log on again and click Start — Administrative

Tools — iSCSI Initiator to open the iISCSI Configuration tab. Browse to the Discovery tab,

as shown in Figure 5-51.

i5CSI Initiator Properties E

.Targets Discovery | Favorite Targets I Yolumes and Devices I RADILS I Canfiguration I
—Target portals
The system will lnok For Targets an Following portals: Refresh
Address | Paort | Adapker | IP address |
9.174.161.201 3260 Default Defaulk
To add a karget portal, dick Discover Porkal, Discover Porkal, .,
To remove a target portal, select the address above and Ramave
then click Remove,
—I5MS servers
The system is registered on the Following iSMS servers: Refresh |
Marne |
To add an iSHS server, dick Add Server, add Server...
To remove an iSkS server, select the server above and e
then click Remove,
Mare abouk Discovery and iISMS

Figure 5-51 iSCSI Properties Discovery tab
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5. Click Discover Portal..., enter the IP address of another IBM Storwize V5000 iSCSI port
(as shown in Figure 5-52), and click OK.

iSCSI Initiator Properties E
| lEl* Discover Target Portal |I:i-:|n I

- Enter the IP address or DMS name and port number of the portal wou
3 want to add,
i |
— To change the default settings of the discovery of the target portal, click
| #  the Advanced button, :,
e
IP address or DNS name: Port: (Default is 3260.)
|9.1?4.1E|1.2EI4| 3260
Advanced. ., | (] 4 Cance|
Tererrerre—ararger e T T T e
then click Femove,

Figure 5-52 Discover Target Portal window
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6. Return to the Targets tab (as shown in Figure 5-53) and you see that the new connection
there is listed as Inactive.

iSC5I Initiator Properties x

Targets | Discovery I Favorite Targets I Yolumes and Devices I RADILS I Configuration I

— Quick Conneck
To discover and log on to a karget using a basic connection, tvpe the IP address or
DMS name of the target and then click Quick Connect,
Target; I | Giuick Conmeck, .,
— Discovered targets
Refresh
Marme | Skatus |
igri. 1936-03, com,ibm: 2145, mer-atl-closter-01 . node Connecked
ign. 1936-03, com,ibm: 2145, mer-atl-closter-01,. nodez Inactive
To connect using advanced options, select a karget and then Connect
click Conrnect,
To completely disconnect a karget, select the karget and Bferrrradh
then click Disconnect,
For target properties, including configuration of sessions, Properties. ..
select the target and click Properties.
For configuration of devices associated with a target, seleck Drsdoes,
the target and then click Devices.

Figure 5-53 Inactive target ports
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7. Highlight the inactive port and click Connect. The Connect to Target window opens, as

shown in Figure 5-54.

i

Target name:

r [+ #dd this conneckion to the list of Favarite Targets,

This will make the system automatically attempk to restore the
conneckion every kime this compuker reskarts,

[T Enable mulki-path

Adwvanced. .. | (a4 _ancel

k...

iqr, 1956-005, cam, ibm: =145, mor-atl-clusker-01 . nodes Inackive

|5ESI Initiator Properties r
Eunnect To Target thmn I

Figure 5-54 Connect to a target
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8. Select Enable Multipath and click OK. The second port is now Connected, as shown in

Figure 5-55.

iSCSI Initiator Properties E

Targets |Disc-:uver~;.f I Favorite Targets I Yolumes and Devices I FaDIUS I Configuration I

— Quick Connect

DMS name of the target and then click Quick Connect,

To discover and log on bo a karget using a basic connection, tyvpe the IP address ar

the karget and then click Devices,

Target: Guick Commeck, .,
—Discovered targets
Refresh

Marne | Skakus

ign. 1986-03,com.ibm: 2145, mcr-atl-cluster-01 , node1 Connected

iqr. 1986-03, com.ibrm: 2145, mcr-atl-cluster-01 . nodez Connecked
To connect using advanced options, seleck a target and then e ——
click Connect,
To completely disconnect a karget, select the karget and T
then click Disconneck,
For target properties, including configuration of sessions, Properties. ..
select the target and click Propetties,
For configuration of devices associated with a karget, seleck Tenfoss,

Figure 5-55 Second target port connected

Repeat this step for each IBM Storwize V5000 port you want to use for iSCSI traffic. It is

possible to have up to four port paths to the system.
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Open the Windows Disk Management window (as shown in Figure 5-56) by clicking
Start — Run, entering diskmgmt .msc, and then clicking OK.

sk Management

=] B
File  Action Wiew Help
e HEIBXE @ QR
Yolume | Layout: | Type | File System | Stakus | Zapacit | Free Space | % Free
(G Simple Basic NTFS Healthy (B... 14891 GB 132,77 GB  89%
@ System Reserved Simple Basic MTFS Healthy (5... 100 ME 72 ME T2 %

1

L_uDisk D

Basic System Reserved (c)

149.01 GB 100 MB NTFS 145.91 GB NTFS

Online Healthy (System, Active, Prir [[Healthy {Boot, Page File, Crash Dump, Primary Partition)

“iDisk 1

Unknown

100,00 GB 100,00 GB

Matk: Initislized Unallocated

-

B Unallocated [l Primary partition

Figure 5-56 Windows Disk Management

10.Set the disk online, initialize it, and then create a file system on it as described in step 6 -
10 of 5.3.1, “Windows 2008 Fibre Channel volume attachment” on page 186. The disk is

now ready to use, as shown in Figure 5-57. In our example, we mapped a 5 GB disk to a
Windows 2008 host that uses iSCSI connectivity.

T,
E., Server Manager
Fle  Action WView Help
e HEHHIBRX S & &
S Server Manager (MCR-w2KE-04)  [WIISEERNNTHS
5 Rales
o Features wolume | Layout | Type | File System | Status Capacity | Free Space | % Free | Fault Tolerance | overhead
B Disgnostics = Simple  Basic Healthy (EFL System Partition) 100ME  100MB 100% Mo 0%
5l configuration s (C) Simple  Basic WTFS Heakthy (Boot, Page File, Crash Dump, Primary Partition)  232.66 GB 19200 GE 83% Mo 0%
= 3 storage s (@) Simple  Basic WTFS Healkthy (Primary Partition) 49768 492GE 99% Mo 0%
b Windows Server Backup
=9 Disk Management

_uDisk 0

Basic ()

23276 GB 100 ME 232,66 GE NTFS

Onlne Healthy (EFI System Partition) Healthy (Baot, Page File, Crash Dump, Primary Partition)

L aDisk 1 |

Basic (&)

4,97 GB 4,97 GB NTFS

Online Healthy (Frimary Partition)

iCD-ROMO

DVD (1)

Ho Media

Figure 5-57 Disk is ready to use
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5.3.3 Windows 2008 Direct SAS volume attachment

To attach an SAS volume in Windows 2008, complete the following steps:

1. Right-click your Windows 2008 SAS host in the Hosts view and select Properties, as
shown in Figure 5-58.

IBM Storwize V5000

welcome, superuser Legal | Logout | Help

mer-atl-cluster-01 > Hosts > Hosts ¥

% Mew Host (= Actions * - Q -

Host Type

vmware-fc @ offine Generic 2 ez i@
vmware-iscsi @ Offline Generic 1 es i3
vmware-sas @ offine Generic 0 o
windows_2k8-iscsi @ offine Generic 1 Ne
Windows_2k8_FC @ offine Generic 2 o
_SAS Online. Generic 2 ez i@
windows_virtual DE il L Epritngs Generic 1 Ne

2 Unmap All velumes
% Duplicate Mappings
10 Rename

3 Delete

Properties

CeRmEGas

Showing 7 hoats | Selecting 1 host

Figure 5-58 Windows SAS host from host view

2. Browse to the Mapped Volumes tab, as shown in Figure 5-59.

Host Details: Winl:lnw5=5m X

Overview | Mapped Volumes | | Port Definitions

Volumes Mapped to the Host

Name

o TestWolume2 60050763008000860000000000000042 0O

Showing 1 mapping | Selecting 0 mappings

Show Details

Figure 5-59 SAS host mapped volumes

Chapter 5. I/O Group basic volume configuration 203



E: Server Manager

File Action Wiew Help

The Mapped Volumes tab shows you which volumes are mapped to the host. You also see
the volume UID and the SCSI ID. In our example, one volume with SCSI ID 0 is mapped to
the host.

If MPIO is not already installed on your Windows 2008 host and IBM Subsystem Device
Driver is not yet installed, follow the procedure that is described in 4.2.1, “Windows 2008
R2: Preparing for FC attachment” on page 155.

. Log on to your Microsoft host and click Start — All Programs — Subsystem Device

Driver DSM — Subsystem Device Driver DSM. A CLI opens. Enter datapath query
device and press Enter to see whether there are IBM Storwize V5000 disks connected to
this host, as shown in Example 5-2.

Example 5-2 SDDDSM output SAS attached host

Microsoft Windows [Version 6.1.7601]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.

C:\Program Files\IBM\SDDDSM>datapath query device

Total Devices : 1

DEV#: 0 DEVICE NAME: Diskl Part0 TYPE: 2145 POLICY: OPTIMIZED

SERIAL: 600507630080009B0000000000000042

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port5 Bus0/Diskl Part0 OPEN  NORMAL 70 0
1 Scsi Port5 Bus0/Diskl Part0 OPEN  NORMAL 0 0

C:\Program Files\IBM\SDDDSM>

The output provides information about the connected volumes. In our example, there is
one disk connected (Disk 1) and two paths to the disk are available (State = Open).

Open the Windows Disk Management window (as shown in Figure 5-60) by clicking
Start — Run, entering diskmgmt.msc, and then clicking OK.

e Al il 7 1]

_5‘_5 Server Manager (MCR-WZ2KE-04)

o Roles

| Features

m Diagnostics

ik Configuration

= &5 Storage
E,- Windows Server Backup
=4 Disk Management

Disk Management  Wolume List + Graphical View

Volume | Layout | Type | File System | Status apacit: Free Space | % Free | Fault Tolerance | Overhead
(=] Simple  Basic Healthy (EFI System Partition) 100 ME 100 ME 100% Mo 0%
() Simple Basic NTFS Healthy {(Boot, Page File, Crash Dump, Primary Partition) 232 66 GE 192,006 83 % Mo 0%

L_=Disk 0

Basic {C:)
232,76 GB 100 ME 232.66 GB NTFS
Cnlineg Healthy (EFI System Partition) Healthy (Book, Page File, Crash Dump, Primary Partition)

“@iDisk 1

Uniknowrn

100,00 GE 100.00 GB
Offline § Unallocated
Help

Figure 5-60 Windows Disk Management
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6. Right-click the disk in the left pane and select Online if the disk is not online already, as
shown in Figure 5-61.

“aIDisk 1 1

univosn
100,00 GE —_—

OFFlinB i Properties

Help

. CD-ROMD
(W] i TR

Figure 5-61 Setting volume online

7. Right-click the disk again and then click Initialize Disk, as shown in Figure 5-62.

T HAEQNITy [EFT 3%STENT FSFTCorn | HAEQILTy GO0, Fage FeE, T_F3sm DUmp, Frmary Farc
“3iDisk 1 —
Unkn
none: IEEETEE
Mat Initialize CFfline
o Properties
=4 CD-ROM
DD (D) Help
Mo Media

Figure 5-62 Initializing disk

8. Select an initialization option and click OK. In our example, we selected MBR, as shown in
Figure 5-63.

| —
Initialize Disk Ed |
'ou muszt initialize a disk before Logizal Dizk Manager can access it

Select disks:
Dizk. 1 .

lze the following partition style for the zelected dizks

¥ MEF [Master Boot Record)
" GPT [GUID Partition T able)

Mote: The GPT partition style iz not recognized by all previous wversions of
YWindows. [t is recommended for diskz larger than 2TE, or digks used on
Itanium-bazed computers.

QF Cancel

Figure 5-63 Initialize disk option

Chapter 5. /0O Group basic volume configuration 205



206

9. Right-click the pane on the right side and click New Simple Volume, as shown in

Figure 5-64.
L_uDisk 1
Basic
100.00 GB 100,00 GB
Online Unallocated
—4CD-ROM 0
DD (D)
Mo Media

Iew Striped Yolume, .,
Meys Mitrared Yolume, ..
Idew RAID-5 Valume. ..

Properties

Help

Figure 5-64 New simple volume: SAS attach

10.The New Simple Volume wizard starts, as shown in Figure 5-65. Follow the wizard and the
volume is ready to use from your Windows host, as shown in Figure 5-66 on page 207. In
our example, we mapped a 100 GB disk on the IBM Storwize V5000 to a Windows 2008
host that uses SAS direct attach connectivity.

Volume | Layout | 1¥pe | Flle SYstem | SEatus

| —apacit

—=

oMmn |

O’:?JI"|

To continue, click Mext.

IS Mew Simple Yolume Wizard I

Welcome to the New Simple
volume Wizard

Thiz wizard helps pou create a zimple volume on a dizk.

A zimple volume can only be on a zingle disk.

ZUn'l

< Back

I Mext = I Cancel

aE

o, Pri

Figure 5-65 Simple volume wizard
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Disk Management

Yolume | Layout | Type | File System | Status Capacit Free Space | % Free | Faulk Tolerance | Owerhead
(=] Simple  Basic Healthy (EFI System Partition) 100 MB 100 MB 100% Mo 0%
o (C:) Simple Basic NTF3 Healthy (Boot, Page File, Crash Dump, Primary Partition) 23266 GB 19200 GE &3 % Mo 0%
&M, Simple Basic NTFS Healthy (Primary Partition) 100,00 GB - 99,91 GB 100% Mo 0%

i

L_sDisk 0

Basic ({3

232,76 GB 100 ME Z3Z2.66 GB NTFS

Online Healthy (EFT System Partition) Healthy (Boot, Page File, Crash Dump, Primary Partition)

L_aDisk 1

Basic New Yolume (E)

100,00 GB 100.00 GE NTFS

Online Healthy (Primary Partition)

.CD-ROM D

DVYD (D:)

Mo Media

Figure 5-66 SAS attached volume ready to use

5.3.4 VMware ESX Fibre Channel volume attachment

To perform VMware ESX Fibre Channel attachment, complete the following steps:

1. Right-click your VMware ESX

as shown in Figure 5-67.

mcr-atl-cluster-01 > Hosts > Hosts ¥

Fibre Channel host in the Hosts view and select Properties,

[ 9 New Host = Actions + [E] +

Name il
fe=

W& Modify Mappings

5

vmwrare-ic

VMmvrare-iscs
#E Unmap all volumes

.!.';:-l Duplicate Mappings

0 Rename

vmware-sas
windows_2k|
Windows_2k|
Windows_s4 &€ Delets

windows_vir 5] Properties

=EGaE

%
Host Type # of Poris Host Mappings

Generic = Yes i3

Beneric 1 es i3

Generic 0 Mo

Generic 1 No

Generic 2 Mo

Generic 2 Mo

Generic 1 No

Figure 5-67 Example ESX FC host
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2. Browse to the Mapped Volumes tab, as shown in Figure 5-68.

mcr-atl-cluster-01 > Hosts > Hosts

T New Hos Host Details: vmware-fc

Overview | Mapped Volumes | | Port Definitions
LTS Volumes Mapped to the Host
vmware-iscs
B - Al
S D { e UID Caching
windows_2ki
0 vmware-fo 500507 0
Windows_2ki
1 vmware-fc1 6005078: D 0
Windows_SA
windows_vir
Showing 2 Selecting 0
| Show Details | | Close |
Showing 7 hosfETSelEctng 1 Ho=t

Figure 5-68 Mapped volumes to ESX FC host

3.

In the Host Details window, there are two volumes connected to the ESX FC host that use
SCSI ID 0 and SCSI ID 1. The UID of the volumes is also displayed.

Connect to your VMware ESX Server by using the vSphere client. Browse to the
Configuration tab and select Storage Adapters, as shown in Figure 5-69.

1065491 | Evaluation (49 days ren
Configuration
Hardware Storage Adapters Add...  Remove Refresh Rescan All...

Health Status Lozittis [Tvme [t | -
Processors iSCSI Software Adapter
Mernary @ vmhbaid i5CS1 iqn. 1991-05 com.wmware:vmware-esx01: |
Storage 82801GB/GR/GH (ICHT Family) Serial ATA Storage Controller IDE

& vmhbal Block 5C51
Netuorking & vmhbaiz Black 551

+ Storage Adapters 82801G (ICHT Family) IDE Controller
ekwrk Adspters @ vhban Block 5051
Advanced Settings @ vmhbasz Block 5CST
Power Management LPe11000 4Gh Fibre Channel Host Adapter
TOTaTE O vmhba3 Fibre Channel 20:00:00:00:c9:86:4c: 1c 10:00:00:00:c9:66:4c: 1c

@ ymhba4 Fibre Channel 20:00:00:00:c9:86:4c: 1d 10:00:00:00:c9:86:4c: 1d .
Licensed Features LSI2308_2
Time Configuration ™ wmbha? Rlark ST LI
DS and Routing Details
Authentication Services vmhba34 _—.
Virtual Machine StartupfShutdovn Model: 5C51 Software Adapter
Wirtual Machine Swapfile Location iSCST Mame: ign. 1991-05, com. wmware vmware-esxz0 1
Security Profile iSCS] Alias:
Host Cache Configuration Connected Targets: 0 Devices: 0 Paths: a
System Resource Allocation View:  [Devices %
#Agent ¥M Setkings
Advanced Settings Marne Runtime Mame Operational State Lum Type Drive Type Transpork Capacity | Owner Har

< | |

Figure 5-69 vSphere Client: Storage adapters
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4. Click Rescan All... in the upper right corner and click OK in the resulting pop-up window,
as shown in Figure 5-70. This scans for new storage devices.

e Storage Adapters add.. Remove  Refresh  RescanAll..
Health Status Device [Frvee il
Processors e wmhha34 I5CST ign. 199 1-05, Cam. WMwWare : vk are-gs<01;
emars 82801GB/GR,/GH (ICHT Family) Serial ATA Storage Controller IDE
o {3 vmhbat Block 5C51
arsge
"V . @ vmhba3 Block 5C51
Networking 82801 (ICH7 Familv) INE Conkraller
» Storage Adapters @ b D
HNetwork Adapters @ unhbaz2
Advanced Settings LPe11000 4Gk [V Scan for Mew Storage Devices
Powier Management @ whbas Rescan all hast bus adapters for new starage devices,
Rescanning al adapters can be siow.
© vmhbat
Software
LSIZ308_2
Licensed Features wmhbaz
[ €] I scan For Hew YMFS Valumes
me Configuration
Details Rescan all known storags devices for new YMFS volumes that
DHS and Routing —_— have been added since the last scan, Restanning kown
Authentication Services ymhbad storage For new file systems is Faster than rescanning fior new
Yirtual Mackine Startup/Shutdown roie: (I
Virtual Machine Swapfile Location w2
Security Profile Targets:
Host Cache Configuration view: [ o | concel Help
System Resaurce Allocation — =

Figure 5-70 Rescan

The mapped volumes on the IBM Storwize V5000 should now appear against the Fibre
Channel adapters.

5. Select Storage and then click Add Storage, as shown in Figure 5-71.

Add Storage =] E3

Select Storage Type
Specify if you want to Format a new volume or use a shared Folder over the network,

mcr-host-158.stglab.rv
Summ;

The ESXi host dc

To run virkual machines, «

= Disk/LUN Starage Type
Select Diskf LM
File System Wersion
Current Disk Layout

Mote: If vou plan to use i
' Disk,/LUN

Create a datastore on a Fibre Channel, iISCSI, or local SCSI disk, or mount an existing YMFS wolume,
To add skorage now, click

Properties
Farmatting I Network File System
TR Ready to Complete Choose this option if you want to create a Network File System,
Health Status Add Storage...
Processars | Hardware
Memary i | Adding a datastore on Fibre Channel or i3CST will add this datastare to all hosts that have access
v Storage ta the storage media.
Mebworking

Storage Adapters
Metwork Adapters
Advanced Settings
Power Management

Software

Licensed Features
Time Configuration
DMS and Routing
Authentication Servic
Wirtual Machine Start

Help | < Back | Mext = I Cancel | L l—

| Skakus T O, T I o T REUESTET 30T 11, TS e T OTTRTE e e T

Figure 5-71 vSphere Client: Add Storage
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6. The Add Storage wizard opens. Click Select Disk/LUN and click Next. The IBM Storwize
V5000 disks appear, as shown in Figure 5-72. In our example, they are the Fibre Channel
Disks. We continue with the 500 GB volume, which we highlight and then click Next.

@ Add Storage M=l B3
Select Disk/LUN
Select a LUM to create a datastore or expand the current one
Bl DiskiLUN ) Mame, Identifier, Path ID, LUM, Capacity, Expandable or YMFS Labelc... = I Clear
Select Disk/LUN
File System Version Marme | Path ID | UM | Drive Type | Capacity |
Current Disk Layout IBM Fibre Channel Disk (naa.60050...  wmhba%:C0:TO:LO O Mon-5350 500.00 GB
' Er°perttt'f35 Lacal ATA Disk (£10,AT4 5T31.. wmhbal:CO:TOLO O Mon-550 145.01 GB
armattin
N Local ATA Disk (E10,ATA WDZ,,,  wmhba33:CT:L0 0 Mon-550 149,05 GB
Ready to Complate
1BM Serial Attached SCSI Disk (naa....  ign.1986-03.com.i... 1 Mon-330 1.00TE
1BM Fibre Channel Disk {(naa.60050...  wmhba3:C0:TO:L1 1 Mon-550 200,00 GE
4| | i
Help | < Back | Mext = I Cancel |
S

Figure 5-72 Select FC Disk
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7. Select a File System Version option. In our example, we selected VMFS-5, as shown in

Figure 5-73.

File System ¥Yersion
Specify the version of the YIMFS far the datastore

|J--_T,J Add Storage H=l I

= Disk/LUMN File System \ersion
Select DiskfLLIN & VMES-S5

File System ¥ersion

Curvert Disk Layaut Select this opkion ko enable additional capabilities, such as 2TE+ support,

WIMFS-5 is not supported by hosts with an ES% version older than 5.0.

Froperties
Formatting " VMFS-3
Ready to Complete Select this option if the datastore will be accessed by legacy hosts,

Help | < Back | Mext = I Cancel

Figure 5-73 Select File System Version
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8. Click Next to move through the wizard. A summary window of the current disk layout is
shown, followed by the option to name the new Datastore. In our example, we chose

RedbookTestOne, as shown in Figure 5-74.

|J-_T,J Add Storage

Properties

Specify the properties For the datatore

IS[=] 3

= DiskfLIIM
Select Disk/LLIM
File: Swstermn Wersion
Current Disk Layvout
Properties
Formatking
Ready to Complete

Entet a datastore name
’]RedbookTestOnd

Help |

% Back | ek = I

Cancel

Figure 5-74 Enter a Datastore name
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9. Click Next and the final window presents the choice of creating the Datastore with the
default maximum size of the volume or a proportion of it. After you click Finish, the wizard
closes and you return to the storage view. In Figure 5-75, you see that the new volume

was added to the configuration.

mcr-host-158.stglab.manchester.uk.ibm.com ¥Mware ESXi, 5.1.0, 1065491 | Evaluation (49 days remaining}

ted - Summary [ Virtual Machines T G e e Configuration
Hardware ¥View: |[Datastores Devices|
Health Status Datastores Refresh Delete Add Storage... Rescan All...
Processors Identification . ‘ Device | Drive Type Capacity Free | Type | Last Update | Hardware Acceleration
Memary @ RedbookTestone IEM Fibre Channel... Non-350 499,75 GE 498,80 GB  WMFSS 642013 120017 AM Supported
v Shorage
Metworking
Storage Adapters
Metwork Adapters
Advanced Settings
Poweer Managernenk
Software al | j
Licensed Features
Tirne Configuration Datastore Details Properties. ..
DMS and Routing RedbookTestOne 499,75 GE  Capadty 2
Authertication Services Location:  fvmfsfvolumes/S1ael3a3-d0d5105a-dcta-00185bF740cF
wirtual Machine Startupfshukdown Harduiare Accelerstion: Supported 3?9ng ang E ;Irs::
Wirtual Machine Swapfile Location
Security Profile
Haost Cache Configuration
Syskem Resource Allocation Path Selection
Agent SEttI!ﬂgs Fixed (¥Mware) p‘\‘::t‘:::f:bel: RedbaakTes... E?;I:I:I:re Channel Disk {naa...  500.00 GEB
Advanced Settings . - e LILI

Figure 5-75 Add Storage task complete

10.Highlight the new Datastore and click Properties (as shown in Figure 5-76) to see the
details of the Datastore, as shown in Figure 5-77 on page 214.

Datastores

Refresh Delete

Add Storage. ..

Rescan all...

Identification | Device | Drive Type Capacity

Free | Type | Last Update

| Hardware Acceleration

ANO TE 0

IEM Fibre Chap==! - —
Browse Datastore. ..

(3 RedbookTestOne

Rename

Unmount

Delete

Refresh

495.60 GE  YMF3S 6/4/2013 9:20:17 AM

Supported

Properties...

4]

Copy to Clipboard  Chrl4+C

| &

Datastore Details

Properties. ..

| RedbookTestOne

499,75 GBE  Capacity

-

Figure 5-76 Datastore properties
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Yolume Properties
General
Datastore Mame:

RedbookTestOne Rename. ..

Takal Capacity: 499,75 5B Increase. .,

@ RedbookTestOne Properties E

Format

File: Stestem: WMFS 5,58
Maximum File Size: 2.00 TB
Block Size: 1 MB

Extents

A YMFS File syskem can span multiple hard disk partitions, or
extents, to create a single logical volume.

Extent Deyice

The extent selected on the |eft resides on the LUM or physical
disk described below.

Extent | Capacity | Device Capacity
IBM Fibre Channel Disk (naa, 600507630080, ., 500,00 GE | 16M Fibre Channel Disk (naa.60. .. 500,00 G5
Primary Partitions Capacity

1. ¥MF2 500,00 GEB

Refresh | Manage Paths. .. |

Clase I Help |

Figure 5-77 Datastore property details

11.Click Manage Paths to customize the multipath settings. Select Round Robin (as shown
in Figure 5-78) and click Change.

@ IBM Fibre Channel Disk {naa.600507630080009b0000000000000026) Manage Paths

— Policy

Path Selection:

W _SATP_SW'C

Storage Array Type:

—Paths
Runtime Mame Target LU | Status | Preferred |
wmhba4:C0:T1:LO 50:05:07:68:03:00:26:bF 50:05:07:68:03:05:26:bf i} & Active |
wmhba4:C0: TO;LO 50:05;07:68;05:00;26:be 50:05:07,:65:03,;05: 26:be 1] @ Active
wmhba3:C0:TO;L0 50:05;07:63:03:00;26:be 50:05:07:68:03:04: 26:be 1] & Active
wrihbas:C0: T1:LO 50:05:07:68:03:00:26:bF S0:05:07:68:03:04:26:bF i} & Active (If0) ¥

Refresh |

fc,20000000c9864c1d: 100000009864 1d-Fo, S0050768030026bF : 500S0765030826b0F-naa, 60050763008000900000, .,
wmhba$:C0:T1:L0

Marne:
Funtime Mame:

Fibre Channel
Adapter: 20:00:00:00:09:86: 4 1d 10:00:00:00:09:86:4c:1d

Target: 50:05;07:68;03:00;26:bf 50;05:07;68:03;08: 26:bf

Close I Help

Figure 5-78 Select a Datastore multipath setting
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When the change completes, click Closed and the storage disk is available and ready to use
with your VMware ESX server that uses Fibre Channel attachment.

5.3.5 VMware ESX iSCSI volume attachment

To perform a VMware ESX iSCSI attachment, complete the following steps:

1. Right-click your VMware ESX iSCSI host in the Hosts view and select Properties, as
shown in Figure 5-79.

IBM Storwize V5000 : Welcome, superuser Legal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

¥ New Host = Actions * - @ - |Filter
Host Type
vmware-fc Online Generic 2 ez {3z
iscsi - — Generic 1 Yes {3

bB Modify Mappings

vmware-sas Generic 0 Mo
) unmap All velumes :

windows_2k8-iscsi Generic 1 Mo

Cuplicate Mappings

Windows_2k8_FC m e AL Generic 2 Mo

Windows_SAS 5 Rename Generic 2 Mo

windows_virtual-isc: R Delete Generic 1 Mo
Properties

CeDRERad

Showing 7 hozts | Selecting 1 host

Figure 5-79 Select iISCSI ESX host properties
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2. Browse to the Mapped Volumes tab, as shown in Figure 5-80.

mcr-atl-cluster-01 > Hosts > Hosts ¥

Host Details: vmware-iscsi x Cilter
‘E New Hos - | Filtar

Overview | Mapped Volumes Port Definitions ﬁ

Volumes Mapped to the Host

vmware-ises - )\ - ,—||

vmware-fc

SCSIID N E 1D Caching
windows_2ki

1 Vold 500507530080005B0000000000000022 O
Windows_2ki
Windows_SA
windows_vir

Showing 1 mapping | Selecting 0 mappings

Show Details | ‘ Close |
Showing 7 hoste TSelecting T host

Figure 5-80 iSCSI ESX host properties

In the Host Details window, you see that there is one volume connected to the ESX iSCSI
host that uses SCSI ID 1. The UID of the volume is also displayed.

3. Connect to your VMware ESX Server by using the vSphere Client. Browse to the
Configuration tab and select Storage Adapters, as shown in Figure 5-81.

com ¥Mware ESX|

Configuration

e Storage Adapters Add...  Remove Fefresh Rescan All...
Health Status Device [Tvee [ | =
i5C51 Software Adapter

Processors
Mermory |:@ wmhba34 i5CSI ign. 1991-05. com. wmware vimware-esx01: |
o 82801GB,/GR,/GH (ICH7 Family) Serial ATA Storage Controller IDE

orage
et N B & vmhbal Block SCSI

eLoring & vmhbaas Block 5C51

> Storage Adapters 82801G (ICHT Family) IDE Controller
Metiork Adapters @ vmhbao Block 5C51
Advanced Settings @ wmhbasz Black SCSI
Power Management LPe11000 4Gb Fibre Channel Host Adapter
& vmhba3 Fibre Channel 20000:00:00:c9:36: 40 10 10:00:00:00:c9: 86 4c: 10
Software =S Bl ol PP e PB4 =]
Licensed Features Details
Tirne: Configuration wmhba34 Properties. ..
DS and Routing Modsl: ISCSI Software Adapter
Authentication Services iSCSI Mame: iqn. 1991-05, com . wmwar e viware-esx01
‘irkual Machine StartupyShutdown ISCSI Alias:
Connected Targets: 0 Devices: 0 Paths: 1}

Virtual Machine Swapfile Location

Security Profile Yiew: [Devices Paths

Host Cache Configuration

System Resource Allocation Mame Runtirme Mame Operational State LUm Type | Drive Type Transpork | Ca
Agent Y Settings
Advanced Settings 4 | _DI

Figure 5-81 vSphere Client: Storage Adapters
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4. Highlight the iSCSI Software Adapter and click Properties. The iSCSI initiator properties
window opens. Select the Dynamic Discovery tab (as shown in Figure 5-82) and click
Add.

() 1SCSI Initiator {vmhba34) Properties =[]

General ] Mebwork Configuration  Crynamic Discovery | Static Discovery ]
Send Targets

Discover iSCSI kargets dynamically from the Following locations (IPv4, IPvé, host name):

1551 Server Location

O e e

Close Help @

Figure 5-82 iSCSlI Initiator properties

5. To add a target, enter the target IP address, as shown in Figure 5-83 on page 218. The
target IP address is the iISCSI IP address of a node in the I/O Group from which you are
mapping the iISCSI volume. Leave the IP port number at the default value of 3260 and click
OK. The connection between the initiator and target is established.
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ET,J i5C5SI Initiator {(vmhba34) Properties

General I Mebwork Configuration  Cnamic Discovery | Skatic Discoversy I
Send Targets

Discover 13251 targets dynamically From the Following locations (IPw4, IPv6, host name):

1551 Server Location |

{=d Add Send Target Server 4 |

iSCSI Server: |9.1:-'4.151.2|:|1|
Port; I326D
Parent:

En Buthentication may need to be configured befare a session can
L**: be established with any discovered targets.

CHAP... | .ﬁ.dvanced...l

(] 4 I Zancel | Help |

add... Femoye | Settings...l

Close | Help |
s

Figure 5-83 Enter a target IP address

Repeat this step for each IBM Storwize V5000 iSCSI port you want to use for iSCSI
connections.

iSCSI IP addresses: The iSCSI IP addresses are different for the cluster and canister
IP addresses. They are configured as described in Chapter 4, “Host configuration” on
page 153.

6. After you add all the required ports, close the iISCSI Initiator properties by clicking Close,
as shown in Figure 5-82 on page 217.
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You are prompted to rescan for new storage devices. Confirm the scan by clicking Yes, as
shown in Figure 5-84.

Configuration

RS Storage Adapters Add...  Remaove Refresh Rescan All...
Health Status Lezuss [ Tvpe e I =
iSCSI Software Adapter

Pracessars
Vemory |:@ wmhbaz4 i5CsI iqn. 1991-05, com wmware: vmware-esx01 ; |
st 82801GB/GR/GH (ICHT Family) Serial ATA Storage Controller IDE

orage
et . i (& wmhbal Block 5C51

erwering @ wmhbazs Black 5CS1

» Storage Adapters 82801 (ICH7 Family) IDE Controller
Metwork Adapters @ wmban Bluck 5C51
Advanced Settings @ wmhbaz2 Black 5CS1
Power Management LPe11000 4Gh Fibre Channel Host Adapter
e E e
R -
— i Bl BB At =il
Licensed Features Details
; A rescan of the host bus adapter is recommended For this

Time Configuration vmhbas4 /B4 configuration change. Rescan the adapter? Properties...
DNS and Routing Model:
Authentication Services i5CSI Mame

irtual Machine Startup/Shutdorn I5CSL Alias Yes
Connected

wirtual Machine Swapfile Location

Security Profile view: [Devices %

Hast Cache Configuration

System Resource Alocation Hame Runtime Name | Operational State | LUN Type | Drive Type Transport | ca
#Agent W Settings

Advanced Settings | |

i

Marne, Target or Status contains: ~ Clear X

Figure 5-84 Confirm the rescan

7. Go to the storage view and click Add Storage. The Add Storage wizard opens, as shown
in Figure 5-85. Select Disk/LUN and click Next.

Hardware select Storage Type
el tatus Specify IF you want to Format a new volume or use a shared Falder over the network, Rofresh  Delete AddStorage.., Rescan Al
Processors | Hardware Acceleration |
i
smery ) Disk/LUN R — hM Sopported
v Storage Select Disk/LUN
& pi
Metviorking File Swstem Yersion D'Sk‘rlUNd o] - a0 - |
Storage Adapters Current Disk Layaut Create a datastore on a Fibre Channel, i3CS1, or local SCSI disk, or mount an existing YMFS wolume.,
Metwork Adapkers Propertiss
Formatting " Network File System
Advanced Settings 3 o
Ready to Complete: Choose this option if you want to create a Network File System,
Power Management
Software

Licensed Features [{Q adding a datastore on Fibre Channel or iSCST will add this datastore to all hosts that have access
Time Configuration to the storage media.
DMS and Rauting

Authentication Service Properties. ..

Wirkual Machine Startu

virbual Machine Swapf

Security Profils

Host Carhe Configura

System Resource Allod

Agenk Wi Settings
Advanced Settings

Help = Back | Mexk = I Cancel
Figure 5-85 vSphere Client: Add Storage
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8. The new iSCSI LUN is shown. Highlight it and click Next, as shown in Figure 5-86.

=¥ Add Storage [_[CT]
Select Disk/LUN
Select a LUM to create a datastore or expand the current one
B DiskiLUN ) Mame, Identifier, Path ID, LUM, Capacity, Expandable or WMFS Label ... = I Clear
Select Disk,/LUN
File: Systerm Yersion Hame | Path 1D | LUN | Drive Type | Capadty |
Current Disk Layout I6M Serial Attached SCSI Disk (naa....  ign. L986-03.com.i... 0 Mon-530 100 TE
Er°perttt'f35 Local ATA Disk (£10.ATA 5T31... wiwhbal:CO:TO:LD O Mon-550 149.01 G&
armattin
4 Local ATA Disk (E10.ATA, WD, wimhba33:C0:T:LO 0 Mon-550 149,05 GB
Ready to Complete —
IBM Fibre Channel Disk {(naa.60050...  wmhba3:Z0:TO:L1 1 Mon-350 200.00 GB
. | 2
Help | < Back | Mext = I Cancel |
4

Figure 5-86 Select iSCSI LUN
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9. Select a File System Version option. In our example, we selected VMFS-5, as shown in
Figure 5-87.

[#) Add Storage [ [O0]

File System ¥ersion
Specify the version of the ¥YMFS For the datastore

Bl Disk/LUN File System Yersion
Select Disk(LLIN
Select Disk/LLIM & VMES-5

File System ¥ersion

Current: Disk Layot Select this option to enable additional capabilities, such as 2TE+ support,

WIMFS-5 is not suppaorted by hosts with an ESX version older than 5.0.
Propetties

Formatting " VMFS-3
Ready to Complete Select this option if the datastore will be accessed by legacy hosts,

Help | < Back | Mext = I Cancel |

Figure 5-87 Select File System Version

|
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10.Review the disk layout and click Next, as shown in Figure 5-88.

Ready to Complete

Partition Format
GPT

The hard disk is blank,

There is only one lavout configuration available, Use the Mext butkon to proceed with the other wizard

pages.

A partition will be created and used

(# add storage =] B3
Current Disk Layout
Wou can partition and Format the entire device, all free space, o a single block of free space.
Bl Risk/LUN Review the current disk layout:
Select Disk/LLIN
File System Yersion Device Drrive Type Capacity Iy zilable LUM
Current Disk Layout IBM Jerial Attached SCSI Disk ... Mon-350 1,00 TE 1.00 TE i}
Properties Location
Formnatting Twmfsfdevices/disks fnaa. 600507630030009b0000000000000022

Help |

< Back | Mext = I Cancel

Figure 5-88 Current Disk Layout
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11.Enter a name for the Datastore and click Next, as shown in Figure 5-89.

|J-_-T,J Add Storage

Properties

Specify the properties For the datatore

IS[= E3

[ Disk/LUMN
Select DiskiLM
File Syskem Yersion
Current Disk Layout
Properties
Formatting
Ready to Complete

Enter a datastore name

|

RedbookSkareTwo|

Help |

< Back | Mext = I Cancel

Figure 5-89 Enter a Datastore name
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12.Select the Maximum available space and click Next, as shown in Figure 5-90.

|J--_T,J Add Storage M [=] B3 '

Disk,/LUN - Formatting
Specify the maximum file size and capacity of the datastare

= Disk/LMN Caparity
Select DiskyLURM
File Svstem Yersion " Maximum available space
Curvent Disk Lavout " Cuskam space sething
Properties
Formatting IID24.DD 3: GE of 1024.00 GE awailable space
Ready to Complete

Help | < Back | Mext = I Cancel

Figure 5-90 Capacity
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13.Review your selections and click Finish, as shown in Figure 5-91.

-

IS[=1 E3

Add Storage

Ready to Complete
Review the disk layout and click Finish to add storage

DiskrLLIM

Disk |ayout:
Ready to Complete
Device Drive Type Capacity LLir
1BM Serial Attached SCSI Disk {na...  Mon-550D 1.00 TB 0
Location

fvmfsfdevices/disksinaa, 60050763005000900000000000000022
Partition Format

GPT
Primary Partitions Capacity
WMFS (IEM Serial Attached SCSI Di.., 1024,00 GB

File system:
Properties
Datastore name! RedbookstoreTwo
Formatting
File swstem: wmfs-5
Block size: 1 MB
Maximurm File size: 2,00 TB

Help | % Back | Finish I

Figure 5-91 Finish the wizard

Cancel

The process starts to add an iSCSI LUN, which can take a few minutes. After the task is
complete, the new Datastore appears in the storage view, as shown in Figure 5-92.

mor-host-158.stglab.manchester.uk.ibm.com ¥Mware ESXi 1065491 | Evaluation {48 days remaining)

Configuration

Hardware

¥iew:  Datastores Devices

Datastores

Health Status Refrash Delete  Add Storage. .. Re

Processars Identification | Device | Drive Type Capacity Free | Type | Last Update | Hardware Accelerstion |
WMemmory @ FRedbockStoreTwo  ISM Serial Attach...  Nor-S3D 1,023,756 L,02250G VMFSS  6[Si2013:12:31 AM Supported

» Storage Q RedbookTestOne 16M Fibre Channel... Non-550 499.75 GB 498,80 GE  YMFSS 6/512013 3:12:31 AM Supported
Hetwarking

Storage Adapters
Hetwark Adapters
Advanced Settings

Power Management

Figure 5-92 New Datastore available
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14.Highlight the new Datastore and click Properties to open and review the Datastore
settings, as shown in Figure 5-93.

com ¥Mware ES:

Configuration

Hardware view: [Datastores Devices
Health Status Datastores Refresh  Delete  Ac
Processors Identification + | Device Drive Type Capacity Free | Type | Last Updats | Hardware Acceleration |
Mernary 5 RedbooksseeT T E R — i) 1,023.75G  1,022.30G YMFSS  6/5/2013 3:13:01 AM Supported |
+ Storage & Redbool Browse Datastore. . ) 499.75GE 49990 GB WMFSS /52013 3:13:01 AM Supported
Networking Rename
Storage Adapters
Metwark Adapters Unmount
Advanced Settings Detete
Powwer Management Refresh
GollrEre Properties...
Licensed Features Copy to Clipboard — Chr4-C
Time Configuration
DMS and Routing
Authentication Services Datastare Details
Yirkual Machine Startup/Shutdawn RedbookStoreTwo 1023.75GB  Caparity
Virtual Maching Swapfil Location Lacation:  fwmfsfvolumes/51af0f0e-cd6396 a6-6664-001850F F40cf
Security Profis Hardware Acceleration:  Supported 132622%25 E Ers::
Hast Cache Configuration '
System Resource Allocation
Agenk WM Setkings

Figure 5-93 Datastore properties

15.Click Manage Paths, select Round Robin as the multipath policy (as shown in
Figure 5-94), and click Change.

|J-_-T,J IBM Serial Attached SCSI Disk {naa.600507630080009b0000000000000022) Manage Paths

—Policy
Path Selsction: Fixed (¥Mware) j Change |
o Array Tvpe: Most Recently Used (VMware
[alS(ef) TR U rie Round Robin ¥
|Fized {¥Mware)
—Paths
Runtime Mame Target LR | Status | Preferred |
wmhba34:C0:TO:LO0  ign.1986-03,com.ibm:2145. mer-at-cluster-01 . node1:9.1... 0 & Active (IfC)  * |

Refresh |

Hame: ign. 1991-05., com.wrmware: vimware-esx01-0002 34000002 ign. 1986-03. com.ibm: 2145, mcr-atl-cluster-01 . nodel,k, 1-n...
Runtirme MName: wimhba34:C0:TO:LO

iSC51
Adapter: iqn. 1991-05, com. wmware vrware-esxi1
i5C3I Alias:
Target: ign. 1986-03.com. ibm: 2145, mcr-atl-clusker-01 . node1

9.174.161.201:3260

Close I Help |

Figure 5-94 Change the multipath policy

16.Click Close twice to return to the storage view. The storage disk is available and ready to
use for your VMware ESX server that uses an iSCSI attachment.
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5.3.6 VMware ESX Direct SAS volume attachment

To perform VMware ESX Direct SAS attachment, complete the following steps:

1. Right-click your VMware ESX SAS host in the Hosts view and select Properties, as
shown in Figure 5-95.

IBM Storwize V5000

‘Welcome, superuser

legal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

FE New Host i Actions ¥ -

Host Type

vmurare-iscsi Online Generic 1 Yes {3
Vmware-sas ;n Modify Mappings Generic 2 Yes i3
Yes.
VMWare_ESXi_FC ) Unmap All Volumes Generic 2 K3
VIN2KE_FC Generic 2 No
= % Duplicate Mappings
windows_2k8-iscsi Generic 1 No
Rename
Windows_SAS b Generic 0 No
windows_virtual-isesi 3 Delete Generic 1 e
Properties

CenRsbad

Showing 7 hosts | Selecting 1 host

Figure 5-95 Example ESX SAS host

2. Browse to the Mapped Volumes tab, as shown in Figure 5-96.

Host Details: vmware-sas x

Overview | Mapped Volumes | | Port Definitions

Volumes Mapped to the Host
@~ a-
SCSIID Hame uip Caching l...

60050763005000560000000000000015 O

] VMWare-sas

Showing 1 mapping | Selecting 0 mappings

Show Details

Figure 5-96 Mapped volumes to ESX SAS host
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In the Host Details window, there is one volume connected to the ESX SAS host that uses
SCSI ID 0. The UID of the volume is also displayed.

3. Connect to your VMware ESX Server by using the vSphere client. Browse to the
Configuration tab and select Storage Adapters, as shown in Figure 5-97.

mcr-host-158.stglab.manchester.uk.ibm.com ¥Mware ESXi, 5.1.0, 1065491 | Evaluation (48 days remaining)
rted | Summary | Virtual Machines alrce Allacations. SPerfarmance s R Lacal Lse
Hardware Storage Adapters Add...  Remove Refrash Rescan all...
Health Status Lo | Tvpe | Ll ;I
Processars {3 wmhba3d3a Block 551
Mernary 8§2801G (ICHT Family) IDE Controller
o & wmhbao Black 5C31
orage
et N i {3 wmhba3z Block SCSI
EHorkng LPe11000 4Gb Fibre Channel Host Adapter
» Storage Adapters 3 wmhba3 Fibre Chaninel 20:00:00:00:c3:86:4c: Lc 10:00:00:00:c:86:4c: 1
Metwork Adapters @ vmhbat Fibre Channel  20:00:00:00:c3:86:4c: 1 10:00:00:00:¢3:86:4c:1d
Adwanced Settings LSI2308_2
Powier Management © vrhbaz Block 5CSI |
-
Software Details
Licensed Features vmhba2
Tirne Configuration Model: L5I2306_2
DS and Fouting Targets: 2 Devices: 1 Paths: 2
Authentication Services
View: |Devices Paths
Wirkual Machine Startup/Shutdown 4
Wirkual Machine Swapfile Location Mame | Runtime Mame | Operational State LU | Twpe Drive Type | Trar
Security Profile IBM Serial Attached SCSIDisk (naa,..  vmhbaZ:CO:TOLY Mounked 9 disk Mon-350 Bloc
Host Cache Configuration
Systern Resource Allocation 4 | | _;I
Aaenk VM Sekkinas

Figure 5-97 vSphere Client: Storage Adapters

4. Click Rescan All... in the upper right corner and click OK in the resulting pop-up window,
as shown in Figure 5-98. This scans for new storage devices.

mcr-host-158.stglab.manchester.uk.ibm.com ¥Mware ESXi, 5.1.0, 1065491 | Evaluation (48 days remaining)}

Getting Started | Summary | Virtual Machines tesource Allocation ' Performance - [ei@EG N Local Lisel

Hardware Storage Adapters add,..  Remove Refresh Rescan All,..
Health Status e | Liis | fuidl | ;I
Processars & wmhba33 Black SCSI

A TR A T B
Memory [ Rescan [x]
Skorage
Metworking ¥ scan for Mew Storage Devices
v Storage Adapters Rescan all host bus adapters For new storage devices,

- DO:00:cE6:4c1c 10:00:00:00: cn86:4c: 1o
Rescanning all adapters can be slow,

Metwiork Adapters h0:00:c9:86:4c: 1d 10:00:00:00:c9:86:4c:1d
Advanced Settings

Power Management

' Scan for New YMFS Yolumes v
Software Rescan all known storage devices For new YMFS volumes that
have been added since the last scan, Rescanning known
Licensed Features shorage For new file systems is Faster than rescanning for new
starage.

Time Configuration
DS and Routing
Authentication Services

Wirtual Machine Startup)Shutdowr QK I Cancel Help

Wirkual Machine Swapfile Location perational State | LUM | Type Drive Type | Trar
Security Profile IBM Serial Attached SCSI Disk (naa...  vmhba2:CO:TOLY Maounted 9 disk. Mon-550 Blac
Host Cache Configuration

Syskem Resource Allocation Pl | | _,I
Agent VM Settings

Advanced Settinas

Figure 5-98 Rescan
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The mapped volumes on the IBM Storwize V5000 should now appear against the SAS

adapters.

5. Select Storage and click Add Storage, as shown in Figure 5-99.

mcr-host-158.stglab.rv

Summ;

The ESXi host dc

To run virkual machines, «

Mote: If vou plan to use i

To add skorage now, click

Hardware

Health Stakus
Processars
Mermory

v Shorage
Metworking
Storage Adapters
Metwork Adapters
Advanced Settings
Power Managerent

Software

Licensed Features
Time Configuration
DMS and Routing
Authentication Servic
Wirtual Machine Start

|J-_-T,J Add Storage

Select Storage Type

I[=

Specify if you want to Format a new volume or use a shared Folder over the network,

I Disk/LUN

Select Diskf LM
File Systern Version
Current Disk Layout
Properties
Formatting

Ready ko Complete

Storage Type

' Disk,/LUN
Create a datastore on a Fibre Channel, iISCSI, or local SCSI disk, or mount an existing YMFS wolume,

" Network File System
Choose this option if you wank to create a Metwork File System,

Add Storage...

i Adding a datastore on Fibre Channel or i3CST will add this datastare to all hosts that have access
to the storage media.

| Hardware

Help |

| Mext = I

< Back Cancel

| Status

T e

T ITCIEET

T REUESTED Start 11, T STart TIe T OTTETETETT e T

Figure 5-99 vSphere Client: Add Storage
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6. The Add Storage wizard opens. Click Select Disk/LUN and click Next. The IBM Storwize
V5000 disk appears, as shown in Figure 5-100. In our example, it is the SAS Disk.
Highlight the disk and click Next.

|J-_T,J Add Storage =]
Select Disk,/LUN
Select a LUN ko create & datastore or expand the current ane
= Diskil ) Mame, Identifier, Path ID, LUN, Capacity, Expandable or ¥MFS Label ... - I Clear
Select Disk/LUN
File: Systern Wersion Mame | PathID | LN~ | Drive Type | Capadity |
Current Disk Layout Local ATA Disk (t10.ATA ST31...  wmhbal:CO:TOLO O Mon-550 149.01 GB
Emperttt'?s Local ATA Disk (t10.4T4 WDC... wmhba33:CO:TO:LO 0 Mon-550 149.05 GB
ormattiny
5 1BM Fibre Channel Disk {naa.60050...  wmhba3:C0:TO:LL 1 Mon-350 200.00 GB
Ready to Complete
1BM Serial Attached SCSI Disk naa....  wmhbaZ:C0:TO:L9 9 Mon-350 250.00 GB
1| | -l
Help | < Back | Mext = I Cancel |
A

Figure 5-100 Select SAS Disk
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7. Select a File System Version option. In our example, we selected VMFS-5, as shown in

Figure 5-101.

File System ¥Yersion
Specify the version of the YIMFS far the datastore

|J--_T,J Add Storage H=l I

= Disk/LUMN File System \ersion
Select DiskfLLIN & VMES-S5

File System ¥ersion

Curvert Disk Layaut Select this opkion ko enable additional capabilities, such as 2TE+ support,

WIMFS-5 is not supported by hosts with an ES% version older than 5.0.

Froperties
Formatting " VMFS-3
Ready to Complete Select this option if the datastore will be accessed by legacy hosts,

Help | < Back | Mext = I Cancel

Figure 5-101 Select File System Version
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8. Click Next to move through the wizard. A summary window of the current disk layout is
shown, followed by the option to name the new Datastore. In our example, we chose
RedbookTestThree, as shown in Figure 5-102.

|J--_T,J Add Storage [ 101 x]

Properties
Specify the properties for the datatore

=] CiskaLLIM
Select Disk/LUN
File Syskem Version
Current Disk Layouk
Properties
Formatting
Ready o Complete

Enter a datastore name
’]RedBookTestThreﬂ

Help | = Back, | Mexk = I Cancel

Figure 5-102 Adding Datastore name
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9. Click Next and the final window presents the choice of creating the Datastore with the
default maximum size of the volume or a proportion of it. After you click Finish, the wizard
closes and you return to the storage view. In Figure 5-103, you see that the new volume

was added to the configuration.

bm.com ¥Mware ESX

mcr-host-158.stglab.manchester.

(48 days remaining)

Configuration
Hardware Wiew: |Datastores Devices | =
Health Status Datastores Refresh Delete Add Storage... Rescan Al ..
Processors Identification | Device | Drive Type Capacity | Free | Type | Last Update | Har
Memary @ RedbookStoreTwo  IBM Serial Attach...  Mon-35D 1,023.75G  1,022.80G WMFSS 6/5/2013 4:27:55 AM Sup
v Storage @ RedbookTestOne IBM Fibre Channel... Mon-5S0 499.75GE 498,80 GE WMFSS 6/5/2013 4:27:54 AM Sup
Mebwarking @ RedBookTestThree  IBM Serial Attach... Mon-35D 249.75GE  248.80GE WMFSS 6/5/2013 4:27:55 aM Sup
Storage Adapters
Metwork Adapters
Advanced Settings
Power Management
Software J I I —'I
Licensed Features Datastore Details Properties. ..
Time Configuration
DS and Routing
Authentication Services
Wirtual Machine StartupyShutdown
Wirkual Machine Swapfile Location
Security Profile
Hiost Cache Configuration
Swskem Resource Allocation
Agenk Y Settings e
Advanced Sethinos j
Figure 5-103 Add Storage task complete
10.Highlight the new Datastore and click Properties (as shown in Figure 5-104).
Datastores Refresh  Delete &dd Storage... Rescan all..,
Identification - | Device | Drive Type Caparity | Free | Type | Last Update | Hz
@ RedbockStoreTwo  IBM Serial Attach,.. Mon-55D 1,023,756 1,022.80G WMFSS GISI2013 4:28:25 &M Su
@ RedbockTestOne IBM Fibre Channel... Mon-550 499,75 6B 493.80GEB  WMFSS GISI2013 4:28:25 &M Su
@ RedBockTestThres  IBM Serial Attach Ll al 40 7L o 243,80 GBE YMFSS BISJ2013 4:28:25 M Su
Browse Datastare. ..
Rename
Unrmounk
Delete
| o
Refresh
Datastore Details T - i Properties.
| Properties. .. |
RedBookTestThree B7SGE  Capacity I
Location:  fvmfsfvolumes/S1af20ba-as Copy bo Clipboard  Ctrl+C
Hardware Acceleration: Supported 972.00ME [ Used
248.80GE [ Free
Figure 5-104 Datastore properties
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The Datastore Properties window opens, as shown in Figure 5-105.

[ RedBookTestThree Properties

¥Yolume Properties
zeneral

Datastore Mame:  RedBookTestThree

Total Capacity: 249,75 GE

Renarme. ..

Increase...

Farmak

File Swstem: WMFS 5.58
Maimum Fils Size: Z.00TE
Block Size: 1 MB

Extents

extents, to create a single logical valume.

& YMFS file swstem can span multiple hard disk partitions, or

Extent Device

The extent selected an the |eft resides on the LUR or physical
disk described below,

Extent

Capacity |

IEM Serial Attached SCSI Disk (naa. 600507,

250,00 &6 |

Device Capacity
1EM Serial Attached SCSI Disk (... 250.00 GB
Primary Partitions Capacity
1. ¥MFS 250,00 GB

Refresh | Manage Paths. ..

Close I Help

Figure 5-105 Datastore property details
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11.Click Manage Paths to customize the multipath settings. Select Round Robin (as shown
in Figure 5-106) and click Change.

|J--_T,J IBM Serial Attached SCSI Disk (naa.600507630080009b0000000000000840) Manage Paths

wihba2:C0:T1:L9

Refrash |

— Policy
Path Selection: Fixed (¥Mware) j Change |
Storags Array Type: Round Robin (4]
|Fized (¥Mware)
—Paths
Runtime Mame Target LU | Status | Preferred |
vmhba2:C0:T0:L9 9 & Acive |
9 @ Active ([j0)  *

Mame:
Runtime Marme: wihbaz: Z0: TO:L9

Block Adapter

535,.5006050005a70c20-5a5, S0050765030426b0f -naa, 600507 63003000300000000000000540

Close I

Help

Figure 5-106 Select a Datastore multipath setting

When the change completes, click Close and the storage disk is available and ready to use

with your VMware ESX server that uses Fibre Channel attachment.
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Storage migration wizard

This chapter describes the steps of the storage migration wizard. The storage migration
wizard is used to migrate data from older external storage systems to the internal capacity of
the Storwize V5000. Migrating data from older storage systems to the Storwize V5000
storage system provides benefit from more functionality, such as, the easy-to-use GUI,
internal virtualization, thin provisioning, and FlashCopy.

This chapter includes the following topics:

» Interoperability and compatibility
» Storage migration wizard
» Storage migration wizard example scenario
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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. In this section, we describe how to
check that the storage environment, the older storage system, and IBM Storwize V5000 are
ready for the data migration process.

To ensure system interoperability and compatibility between all elements that are connected
to the SAN fabric, check the proposed configuration with the IBM System Storage
Interoperation Center (SSIC). SSIC can confirm 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 marketing
representative and a Request for Price Quotation (RPQ) for your specific configuration.

For more information about the IBM SSIC, see this website:

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

6.2 Storage migration wizard

The Storwize V5000 storage migration wizard simplifies the migration. The wizard features
easy-to-follow panels that guide users through the entire process. This process involves
external virtualization of the older storage system (in our example, an IBM DS3400) and
performing an online migration. After data migration is complete, the older storage system is
removed from Storwize V5000 control and can be retired.

6.2.1 External virtualization capability

To migrate data from an older storage system to the Storwize V5000, it is necessary to use the
built-in external virtualization capability. This capability places external Fibre Channel
connected Logical Units (LUs) under the control of the Storwize V5000. Control of the external
LUs is established by using and following the storage migration wizard.

6.2.2 Overview of the storage migration wizard
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An overview of the storage migration wizard process includes the following considerations:

» The older storage systems divide storage into many Small Computer System Interface
(SCSI) LUs that are presented on a Fibre Channel SAN to hosts.

» 1/O to the LUs is stopped and changes are made to the mapping of the storage system LUs
and to the SAN fabric zoning so that the original LUs are presented directly to the Storwize
V5000. The Storwize V5000 discovers the external LUs as unmanaged MDisks.

» The unmanaged MDisks are then imported to the Storwize V5000 as image mode MDisks
and placed into a storage pool named MigrationPool_8192. This storage pool is now a
logical container for the SAN-attached LUs.
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Image mode volumes are created from MigrationPool_8192. Each volume has a
one-to-one mapping with an image mode MDisk. From a data perspective, the image
mode volume represents the SAN-attached LUs exactly as it was before the import
operation. The image mode volume is on the same physical drives of the older storage
system and the data remains unchanged. The Storwize V5000 is presenting active images
of the SAN-attached LUs.

The hosts have the older storage system multipath device driver removed and are then
configured for Storwize V5000 attachment. Further zoning changes are made for
host-to-V5000 SAN connections. The Storwize V5000 hosts are defined with worldwide
port names (WWPNSs) and the volumes are mapped. After the volumes are mapped, the
hosts discover the Storwize V5000 volumes through a host rescan device or reboot
operation.

Storwize V5000 volume mirror operations are then initiated. The image mode volumes are
mirrored to generic volumes. The generic volumes are from user-nominated internal
storage pools. The mirrors are online migration tasks, which means a defined host can
access and use the volumes during the mirror synchronization process.

After the mirror operations are complete, the migrations are finalized by the user. The
finalization process is seamless and it removes the volume mirror relationships and the
image mode volumes. The older storage system LUs are now migrated and the Storwize
V5000 control of the old LUs can be removed.

6.2.3 Storage migration wizard tasks

The storage migration wizard is designed for the easy and nondisruptive migration of data
from an older storage system to the internal capacity of the Storwize V5000.

This section describes the following storage migration wizard tasks:

VVYVYYVYYVYVYVYVYYVYY

Avoiding data loss

Accessing the storage migration wizard
Step 1: Before you begin

Step 2: Prepare environment for migration
Step 3: Map storage

Step 4: Migrating MDisks

Step 5: Configure hosts

Step 6: Map volumes to hosts

Step 7: Select storage pool

Step 8: Finish the storage migration wizard
Finalize migrated volumes

Avoiding data loss

The risk of losing data when the storage migration wizard is used correctly is low. However, it
is prudent to avoid potential data loss by creating a backup of all the data that is stored on the
hosts, the older storage systems, and the Storwize V5000 before the wizard is used.
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Accessing the storage migration wizard

Select System Migration in the Pools menu to open the System Migration panel. The
System Migration panel provides access to the storage migration wizard and displays the
migration progress information, as shown in Figure 6-1.

IBM Storwize ¥5000 - Welcome, superuser Legal | Legout | Help

mcr-atl-cluster-01 = Home > Overview ~

= Suggested Tasks ¥

@9

ux

0 Fibre Channel Hosts

-

o
w

AS

=

osts

.

ﬁ Watch e-Learning: Overview

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

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

b visit the Information Center

L (. Allecatediobytes/l0.00TB () %) [€ Running Tasks (0) ) e Meathstates 0|
Figure 6-1 Pools menu

Click Start New Migration and the storage migration wizard is started. Figure 6-2 shows the
System Migration panel.

IBM Storwize ¥5000 NS

mcr-atl-cluster-01 = Pools > System Migraton *

S Start Mew Migration

| Target Fool | Status

= Actions * [E] *

| Wolume Narmme

Figure 6-2 System Migration panel
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Step 1: Before you begin

Follow step 1 of the storage migration wizard in which the restrictions and prerequisites are
described. Read and select each restriction and prerequisite that applies to the planned

migration, as shown in Figure 6-3.

Storage Migration Wizard

Before You Begin

This wizard migrates one or more volumes on external storage to this
systerm,

Adtention: To avoid data Joss, back up all the data stored on pour external
storage before using the wizard.

Restrictions
The fallawing types of hosts cannot be migrated using this wizard because
additional steps are required,

=+ I am not migrating clustered hosts, including clusters of WMWare hosts and
VIOS,

L+ I am not migrating SAM bootimages,

Prerequisites

4 Thiz system is cabled into the SAN of the external storage I wantto
migrate,

L MMWWare ESR hosts are setto allow volume copies to be recognized, or I am
not using WMWare ESX hosts,

b Learn maore

[ Watch e-Learning: Migrate Storege

Mext = Cancel

Figure 6-3 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 I/O 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 V5000

Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V5000_ic/index.jsp

The VMware ESX Storage vMotion feature might be an alternative for migrating VMware

clusters. For more information, see this website:

http://www.vmware.com/products/vmotion/overview.html
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Prerequisites
Confirm that the following prerequisites apply:

» Make sure that the Storwize V5000, older storage system, hosts, and Fibre Channel ports
are physically connected to the SAN fabrics.

» If there are VMware ESX hosts involved in the data migration, make sure that the VMware
ESX hosts are set to allow volume copies to be recognized. For more information, see the
VMware ESX product documentation at this website:

http://www.vmware.com/support/pubs/vsphere-esxi-vcenter-server-pubs.html?
If all options can be selected, click Next to continue. In all other cases, Next cannot be

selected and the data must be migrated without use of this wizard. Figure 6-4 shows step 1 of
the storage migration wizard with all restrictions satisfied and prerequisites met.

Storage Migration Wizard

Prepare Environment for Migration

Wwhen you have completed these steps, click Next to proceed.

[

Stop host operations, or stop all I/ to volumes that you are migrating.

r

Remove zones between the hosts and the storage systemn from which you
are migrating.

3. Update your host device drivers, including your multipath driver and
configure them for attachment to this system.

4, Create a storage systern zone between the storage system being
rmigrated and this systern, and host zones for the hosts being migrated.

5. Create a host or host group in the external storage system with the
W PNs far this system. Attention: If the external storage system does
not allow you to restrict volume access to specific hosts, all volumes on
the system must be migrated.

6. Configure the storage system for use with this system.

p Learn more

= Back Mext = Cancel

Figure 6-4 Prepare environment

Step 2: Prepare environment for migration
Follow step 2 of the wizard carefully. When all of the required tasks are complete, click Next
to continue. Figure 6-4 shows the Prepare Environment for Migration panel.
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Step 3: Map storage

Follow step 3 of the wizard and click Next to continue. Record all of the details carefully

because the information can be used in later panels. Table 6-1 shows an example table for
capturing the information that relates to older storage system LUs.

Table 6-1 Example table for capturing external LU information

LU name Controller Array SCSIID | Host name Capacity
MCRPRDW2K801 DS3400_01 | Array_01 | O MCRPRDW2K8 | 50 GB
MCRPRDW2K802 | DS3400_01 | Array_01 | 1 MCRPRDW2K8 | 200 GB
MCRPRDLNXO01 DS3400_01 | Array 02 | O MCRPRDLNX 100 GB
MCRPRDLNX02 DS3400_01 | Array 02 | 1 MCRPRDLNX 300 GB

SCSI ID: Record the SCSI ID of the LUs to which the host is originally mapped. Some
operating systems do not support changing the SCSI ID during the migration.

Chapter 6. Storage migration wizard

243




Table 6-2 shows an example table for capturing host information.

Table 6-2 Example table for capturing host information

Host Name/ Adapter / Slot/ Port | WWPN HBA HBA Operating | V5000
LU Names F/wW Device System Multipath
Driver Software
MCRPRDW2K8 | QLE2562/2 /1 21000024FF2D0BES8 | 2.10 9.1.9.25 W2K8 R2 SDDDSM
SP1 2.4.3.1-2
MCRPRDW2K8 | QLE2562/2/2 21000024FF2D0BE9 | 2.10 9.1.9.25 W2K8 R2 SSDDSM
SP1 2.4.3.1-2
MCRPRDLNX LP10000/0/1 10000000C1234A56 | 2.72a2 | 8.2.0.63.3p | RHEL5 Device
Mapper
MCRPRDLNX LP10000/1/1 10000000C6789A01 2.72a2 | 8.2.0.63.3p | RHELS Device
Mapper

Figure 6-5 shows the Map Storage panel.

Storage Migration Wizard

Map Storage

when you have completed these steps, click Mext to map storage to your syster,
1. Create a list of all external storage system volumes that are being
rmigrated,
2. Record the hosts that use each volume.
3. Record the WWPNs associated with each host,

4, Unmap all valumes being migrated from the hosts in the storage system,
and map them to the host or host group you created when preparing your
environment, Attention: If the external storage system does not allow
you to restrict volume access to specific hosts, all volumes on the system
must be migrated.,

5. Record the storage systemn LUN used to map each volume to this system.

b Learn more

< Back Mext = Cancel

Figure 6-5 Map Storage panel

The Storwize V5000 runs the discover devices task. After the task is complete, click Close to
continue. Figure 6-6 on page 245 shows the results of the Discover Devices task.
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Discover Devices

The task completed.

| 100%
= Details
Discovering devices. .. 10:22
Funning command: 10:22
svctask detectmdisk
Checking for discowvery completion, try 1 of 10 10:22 BH
Bunning command: 10:22 BPH

svcinfo lasdiscoverystatus —-delim

%]
%]
=]
¥
b

Discovery process complete. Synchronizing memory cache. 10a:

[ %]
[ ]
=]
¥
b

Synchronizing memory cache. 10:

;]
;%]

The task iz 100% complete. 10:

[ %]
[ %]

The tesk completed. 10:

-

Figure 6-6 Discover Devices task

Step 4: Migrating MDisks
Follow step 4 of the wizard and select the MDisks that are to be migrated and then click Next
to continue. Figure 6-7 shows the Migrating MDisks panel.

Storage Migration Wizard Step 4 of 8 X

Double-click an MDisk for more detailed information. Select the MDisks you want to migrate, and click Next to
start the import.

5 Detect MDisks All System Storage| ~ |0 = | Filter
[Wame " [Status  [Capacity  |Storage System

mdisk11 @ onine S0.00 GB controllert 0000000000000001
mdisk12 Online 200.00 GB controliert 0000000000000000

Showing 2 MDigks Selecting 1 MDisk

[:Backl[Next}lﬂ,j [Canoell

Figure 6-7 Migrating MDisks panel
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MDisk selection: Select only the MDisks that are applicable to the current migration plan.
After step 8 of the current migration completes, another migration plan can be started to
migrate any remaining MDisks.

The Storwize V5000 runs the Import MDisks task. After the task is complete, click Close to
continue. Figure 6-8 shows the result of the Import MDisks task.

Import MDisks

The task completed.

[ 100%

- Cetails

Creating image-mode volume from MDisk mdiskll.

"W

B]

Checking for name collisiocns. ..

F
[
5 B O B %]
L]
Mo

o

PRunning command:

avctask mkvdisk -icgrp ic grpl -mdisk mdiskll -mdiskgre
MigrationPool 2132 -name contreollerl 0000000000000001 -syncrate 80
—viype image

Image-mode volume crested, ID 13.

Synchronizing memory cache.

The tesk is 100% complete.

[ T O B ST % ]
Y Y A O -9
eI =L = =]

The tzsk completed.

| Cloze | Cancel

Figure 6-8 Import MDisks task
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Step 5: Configure hosts
Follow step 5 of the wizard to select or configure new hosts, as required. Click Next to
continue. Figure 6-9 shows the Configure Hosts panel.

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,

T Mew Host = Actions [ ¥ s T
ame atus Host Type YofPorts | Host Mappings

Wiare_ESHI_FC & ontine Generic z ves {3

WINZKS_FC & ontine Generic z Mo

Showing 2 hosts | Selecting 1 host

< Back | Mext = | | Cancel |

Figure 6-9 Configure Hosts panel

Important: It is not mandatory to select the hosts now. The actual selection of the hosts
occurs in the next step, Map Volumes to Hosts. However, take this opportunity to
cross-check the hosts that have data to be migrated by highlighting them in the list before
you click Next.

Step 6: Map volumes to hosts
Follow step 6 of the wizard to select the newly migrated volume. Click Map to Host.
Figure 6-10 on page 248 shows the Map Volumes to Hosts panel.
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Storage Migration Wizard x

Map Yolumes to Hosts (optional )

Map yvour hosts to newly migrated volumes by selecting a volurme and clicking Map to Host, after the mapping completes, scan for
new devices on the hosts to verify the mappings.

W Map to Host = Actions = i v

Host Mappings | MDiSk Hame Storage Syst...

controller0_00000000000... 10000 B GO0S07E200200029B0000000000000... Mo mdizk2 0000000000000001

Showing 1 velume | Selecting 1 wolume (100,00 GB)

< Back | | Next> | | cancel |

Figure 6-10 Map Volumes to Hosts panel

The image mode volumes are listed and the names of the image mode volumes are assigned
automatically by the Storwize V5000 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.

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 - 2)
Lowercase letters (a - 2)
Digits (0 - 9)

Underscore (_)

Period (.)

Hyphen (-)

Blank space

VVYyVYyVYYyvYyYy

The names must not begin or end with a space.

A Host drop-down menu is displayed. Select the required host and the Modify Host Mappings
panel is opened, in which the Choose a Host menu is available, as shown in Figure 6-11.

mcr-atl-cluster-01 > Hosts > Hosts ¥

L New Host _i= adiopz» [H w :
H:,Modifl,l Mappings Ho pE Hof Po Host Mapping
wmware-qscsi |k Unrnap All Valurnes Generic 1 ez {3
winzka_Fo M Irmport Mappings Benerie 2 No
VWiMWare _ESXi RS Raname Genaric 2 Yes l{g
* swindonees_2kB-is) 9‘ Delete Genaric 1 Mo
Windows_SAS Genernic 2 Mo
X X =] Properties )
L{.! windows_virtu: — Generic 1 No
wmware-sas Q Offline Genefic 0 Ho
PR

Figure 6-11 Modify Mappings

248 Implementing the IBM Storwize V5000



The MDisks highlighted in step 6 of the wizard are shown in yellow in the Modify Host
Mappings panel. The yellow highlighting means that the volumes are not yet mapped to the
host. Click Edit SCSI ID and modify as required. The SCSI ID should reflect the same SCSI
ID as was recorded in step 3. Click Map Volumes. Figure 6-12 shows the Modify Host
Mappings panel.

Modify Host Mappings x
I/0 Group: -- All /O Groups --- Host: \wWINZKS_FC
Unmapped Volumes Volumes Mapped to the Host

P Map E v LT Edit 505110 € Unmap [E * L T l:l
controllerd_0000000000. .. 5.00 B EDUSD?BSDUSDUDQBDDUDDUU: o controller0_000000...  §00507630020009B000000000000... O

Migration_1 50.00 ¢B  G00507 630030003 BO000000 3>

Migration_2 100.00 ¢B B00507630050008 BO000000
Testwolume1 300.00 B AO0S07GE20020003 B0000000
Testvolume2 100.00 ¢B 800507630080008B0000000| <
thin-wolume 450.00 B G00507 630030003 BO000000 I
wmware-fo Lt| 500.00 B G00507630030003 0000000
wimwarefol W 200,00 ¢B 600507620020009B0000000
W Ere-S s 100.00 38 BO0507G30080008B0000000]
il O DD 1.00 TB 800507 520020000B0000000
Volo_01 1.00 TB G00507630050002B0000000
ol 1_01 2.00 TB 600507 630020003 BO000000
“old 2.00 B B00507620020000B0000000 ~

< i | 3
Showing 17 volumes | Selecting 0 volumes Showing 1 mapping | Selecting 0 mappings

|"C| Map Volurnes | |LC|;Q|:n:vll,I | |_m_|

Figure 6-12 Modify Host Mappings panel

The Storwize V5000 runs the modify mappings task. After the task is complete, the volume is
mapped to the host. Click Close to continue. Figure 6-13 shows the Modify Mappings task.

Modify Mappings

EJ The task completed.

[ 100%

- Details
The tzsk has started. 10:Z8 El
Creating the mapping for wveolume controllerl 0000000000000001 to 10:28 FEb
host WinZES FC
Bunning command: 10:28 FEb

gvctask mkvdiskhostmap -force -host 0 -scsi 0 13
The tazsk iz 100% complete.

F
[
M2
o
[

Synchronizing memory cache.

The tesk completed.

| Close | Cancel

Figure 6-13 Modify Mappings task

Chapter 6. Storage migration wizard 249




250

The Map Volumes to Hosts panel is displayed again. Verify that the migrated volumes now
have Yes in the Host Mappings column. Click Next to continue. Figure 6-14 shows the Map
Volumes to Hosts panel with Yes in the Host Mappings column.

Storage Migration Wizard Step 6 of 8 X
Map Volumes to Hosts
Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.
h_-| Map to Host i= Actions ¥ L v
Ca UID ost I VIDis |
controller1_000000000000... 50.00 GB §0050760009451037500000000000012 Yes i mdizgk11 0000000000000001
Showing 1 velume | Selecting 1 velume (50.00 GB)
| = Back | | Next = | | Cancel |

Figure 6-14 Map Volumes to Hosts panel that shows Yes in the Host Mappings column

Scan for new devices on the hosts to verify the mapping. The disks are now displayed as IBM
2145 Multi-Path disk devices. This disk device type is common for the IBM Storwize disk
family and the IBM SAN Volume Controller.

Step 7: Select storage pool

Follow step 7 of the wizard to select an internal storage pool. Click Next to continue. The
destination storage pool of the data migration is an internal storage pool of the Storwize
V5000. 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
is placed on the MDisks in the selected storage pool.

The process uses the volume mirroring function that is included with the Storwize V5000.
When the process completes, the volumes feature points to the new copy on the internal
storage pool that is selected and the older storage system. Figure 6-15 on page 251 shows
the Select a Pool panel.
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Start ¥olume Migration x

Select a target pool to contain a copy of the following volumes:
controllerd_0000000000000001

Select a Pool

E - LT
Hame Status Free Capacity, | Capaciiy
GOLD_FOOL Online 3 253 TH 3.81 TH
I0Groupd Storaged Online 3 531 TH 545 TH
10Groupd Storage2 Online o 69100 GB 23200 GB
WEOOO_R40_1 & Online 548.00 B 553.00 3B

Qﬂdd to Pool Cancel

Figure 6-15 Select a Pool panel

The Storwize V5000 runs the start migration task. After the task is complete, click Close to
continue. Figure 6-16 shows the result of the Start Migration task.

Start Migration

The tazk completed.

| 100 %

- Details

The task has startvsd. SiZ3d AM
Punning command: 5:2%F aM
suvctask addudiskeoopy -mdiskgrp O 5

Svnchronising memory cache. S:EZ3 AM
The tashk i= 100% complete. S:ER AM
The ta=zhk completed. S:Z3 BM

Claze Cancel

Figure 6-16 Start Migration task
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Step 8: Finish the storage migration wizard
Follow step 8 of the wizard and click Finish, as shown in Figure 6-17.

Storage Migration Wizard

The data rmigration has begun, After it is completed use the finalize action in the
Migration panel of the managerment GUI to remove the image-mode volume
copies, Then unzone and remove the original storage system,

= Back | Finizh |

Figure 6-17 Step 8 of the storage migration wizard

The end of the storage migration wizard is not the end of the data migration process. The data
migration is still in progress. A percentage indication of the migration progress is displayed in
the System Migration panel, as shown in Figure 6-18.

mcr-atl-cluster-01 = Pools > System Migration ¥

[ & Start Mew Migration (= Actions v [ ¥
volume Hame arget o L E Progress Ui
controllerd_00000000... GOLD_FOOL Online FP%% GO0507 520020009 BO000000000000S3F

Figure 6-18 Storage Migration panel with a migration in progress

Finalize migrated volumes

When the migration completes, select the Migration and right-click Finalize. Verify that the
volume names and the number of migrations and click OK. The image mode volumes are
deleted and the associated image mode MDisks from the migration storage pool are
removed. The status of those image mode MDisks is then unmanaged. When the finalization
completes, the data migration to the IBM Storwize V5000 is done. Remove zoning and retire
the older storage system.
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6.3 Storage migration wizard example scenario

This section describes an example scenario that provides some details that relate to the
attachment and verification tasks that are associated with running the storage migration
wizard.

6.3.1 Storage migration wizard example scenario description

The example scenario shows the introduction of a Storwize V5000 to an environment that
contains existing storage infrastructure, which includes a SAN fabric, a Windows 2008 host,
and an IBM DS3400 storage system.

The Windows 2008 host has existing data on the disks of an IBM DS3400 storage system.
That data must be migrated to the internal storage of the Storwize V5000. The Windows 2008
host has a dual port QLogic Host Bus Adapter (HBA) type QLE2562. Each of the Fibre
Channel switches is the IBM 2498-24B type. There are two host disks to be migrated: devices
Disk 1 and Disk 2. Figure 6-19 shows the Windows 2008 Disk management panel. The two
disks feature defined volumes. The volume labels are Migration 1 (G: drive) and Migration 2
(H: drive).

-
__sDisk 0 _____________________! __________=
Basic System Reserved ()

149.01 GB 100 ME MTFS 148,91 GB NTFS

Cnline Healthy (System, Active, Primary Partition) Heakhy (Boot, Page File, Crash Dump, Primary Partition)

_sDisk 1 I
Biasic Migration 1 (G:)

50,00 GB 50,00 GBNTFS

Cnling Healthy (Primary Partition)

Disk 2 1
Basic Migration 2 {H:)

100.00 GB 100.00 GB NTFS

Online Healthy (Primary Partition)

—sCD-ROM D
DD (D)

Mo Media

B Unallocated ] Primary partition

Figure 6-19 Windows 2008 disk management panel
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The two disks to be migrated are on the IBM DS3400 storage system. Therefore, the disk
properties display the disk device type as an IBM1726-4xx FAStT disk device. To show this
disk attribute, right-click the disk to show the menu and then select Properties, as shown in

Figure 6-20.
~
L_Disk 0 —
Basic System Reserved (5]
149,01 GB 100 MB MTFS 145.91 GB NTFS
Online Healthy {System, Active, Primary Partition) Healthy {Boot, Page File, Crash Dump, Primary Partition)
L sDisk 1
Basic Minrakinn 2 {F
100.00 GB Mew Spanned Yolume. ..

Onling few Striped Yolume .
Mew Mirrared Yolame, .

Basic N

50,00 GB Convert to Dynamic Disk...

onling Convert bo GRT Djsk |l
. Gffline

L=Disk 5

Basic

200.00 GB Help

Orling

{

B Unallocated ] Primary partition

Figure 6-20 Display properties of disk before migration

After the disk properties panel is opened, the General tab shows the disk device type.
Figure 6-21 shows the General tab in the Windows 2008 Disk Properties window.

IBM 1726-4xx FASET Multi-Path Disk Device Properties

General |F'D|icies| Volumesl MFIO I Driver I Detailsl

|Br 1726-dmx FASIT Multi-Path Disk Device

v
Dievice ype: Drizk, drives
b anufacturer: [Standard disk drives)
Location: Part[4] Bus 0, Target 1D 0, LUN 2
i~ Device statug
IThis device iz working properly. ;I

ak. I Cahicel

Figure 6-21 Windows 2008 Disk Properties: General tab

Perform this task on all disks before the migration and then the same check can be done after
the disks are presented from the Storwize V5000. After the Storwize V5000 mapping and host
rescan, the disk device definitions are changed to IBM 2145 Multi-Path disk device and it is
confirmed that the disks are under Storwize V5000 control.
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Example scenario Fibre Channel cabling layout

To provide more information about the example migration, Figure 6-22 shows the example
scenario Fibre Channel cabling layout. The Host, IBM DS3400, and Storwize V5000 are
cabled into a dual SAN fabric configuration. The connection method that is shown can provide
improved availability through fabric and path redundancy and improved performance through
workload balancing.

Ukl LAB
CABLING DIAGR AM
V5000 & DS3400

" STORWIZE Wa000
/ Mode = LEFT Panel ID = 01-2 \ /Node:RIGHT PaneIID:OLQ\
WYWWPIN = 50050768030 Y ). 26.BE WP = 5000507 B8:03:0Y ). 26:BF
/(f\) N
FC Ports: FC Ports:
3 4 2 3 4
k 1) L] L) L} L) L] )
Port 0 Port 0 Port 8 Port 8 Por!t4 Part 4 Portl'l2 Pot12

r l
A

s ~
FC1 FC2
FC Ports: FC Ports:
WP = 20 100 AQ0:B8: 7500 0E WP = 20:(%):OO:AU:BS:75:DD:OE
CONTROLLER A CONTROLLER B
\ /483400\ /
\ w7 355700 )

Figure 6-22 Example scenario Fibre Channel cabling layout

6.3.2 Using the storage migration wizard for example scenario

This section provides an overview of the storage migration tasks that are performed when the
storage migration wizard is used for the example scenario. A more detailed perspective also
is provided to assist users that require more information.

Overview of storage migration wizard tasks for example scenario
The following steps provide an overview of the wizard tasks for our example scenario:

1. Search the IBM SSIC for scenario compatibility.
2. Back up all of the data that is associated with the host, DS3400, and Storwize V5000.
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3. Start New Migration to open the wizard on the Storwize V5000.
4. Follow Step 1 in the wizard before you begin.

5. Follow Step 2 in the wizard to prepare the environment for migration, including the
following steps:

a. Stop host operations or stop all I/O to volumes that you are migrating.

b. Remove zones between the hosts and the storage system from which you are
migrating. Remove Host-to-DS3400 zones on SAN.

c. Update your host device drivers, including your multipath driver and configure them for
attachment to this system. Complete the steps that are described in 4.2.1, “Windows
2008 R2: Preparing for FC attachment” on page 155 to connect to Storwize V5000 that
uses Fibre Channel.

Pay attention to the following tasks:

i. Make sure that the latest OS service pack and test fixes are applied to your
Microsoft server.

ii. Use the latest firmware and driver levels on your host system.

iii. Install and HBA or HBAs on the Windows server that uses the latest BIOS and
drivers.

iv. Connect the FC Host Adapter ports to the switches.

v. Configure the switches (zoning).

vi. Configure the HBA for hosts that are running Windows.
vii. Set the Windows timeout value.

viii.Install the Subsystem Device Driver Device Specific Module (SDDDSM) multipath
module.

d. Create a storage system zone between the storage system that is migrated and this
system and host zones for the hosts that are migrated.

Pay attention to the following tasks:

i. Locate the WWPNs for Host.

ii. Locate WWPNSs for IBM DS3400.

iii. Locate WWPNSs for Storwize V5000.
iv. Define port aliases definitions on SAN.
v. Add V5000-t0-DS3400 zones on SAN.
vi. Add Host-to-V5000 zones on SAN.

e. Create a host or host group in the external storage system with the WWPNs for this
system.

Important: If you cannot restrict volume access to specific hosts by using the
external storage system, all volumes on the system must be migrated.

Add Storwize V5000 host group on DS3400
f. Configure the storage system for use with this system.

Follow the IBM Storwize V5000 Version 6.4.1 Information Center for DS3400
configuration recommendations.

6. Follow Step 3 of the wizard to map storage, including the following steps:
a. Create a list of all external storage system volumes that are migrated.
Create a DS3400 LU table.
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b. Record the hosts that use each volume.
Create Host table.

c. Record the WWPNs associated with each host.
Add WWPNSs to Host table.

d. Unmap all volumes that are migrated from the hosts in the storage system and map
them to the host or host group that you created when your environment was prepared.

Important: If you cannot restrict volume access to specific hosts by using the
external storage system, all volumes on the system must be migrated.

Move LUs from Host to Storwize V5000 Host Group on DS3400.
e. Record the storage system LUN that is used to map each volume to this system.
Update the DS3400 LU table.

7. Follow Step 4 of the wizard to migrate MDisks. Select discovered MDisk on Storwize
V5000.

8. In Step 5 of the wizard, configure hosts by completing the following steps:

a. Create Host on Storwize V5000.
b. Select Host on Storwize V5000.

9. In Step 6 of the wizard, map volumes to hosts by completing the following steps:

a. Map volumes to Host on Storwize V5000.
b. Verify that disk device type is now 2145 on Host.
c. SDDDSM datapath query commands on Host.

10.In Step 7 of the wizard, select the storage pool. Select internal storage pool on Storwize
V5000.

11.Finish the storage migration wizard.
12.Finalize the migrated volumes.

Detailed view of the storage migration wizard for the example scenario
The following steps provide an overview of the wizard tasks for our example scenario:

1. Search the IBM SSIC for scenario compatibility.
2. Back up all of the data that is associated with the host, DS3400, and Storwize V5000.
3. Start New Migration to open the wizard on the Storwize V5000, as shown in Figure 6-23.

mcr-atl-cluster-01 > Pools > System Migration «

| & Start Hew Migration Actions E -

Figure 6-23 Start new migration
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4. Follow step 1 of the wizard and select all of the restrictions and prerequisites, as shown in
Figure 6-24. Click Next to continue.

Storage Migration Wizard Step 1 of8 X

Before You Begin

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

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

Restrictions

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

.4 I am not migrating clustered hosts, including clusters of WMWare hosts and VICS.

.4 T am not migrating 34N boot images.

Frerequisites

.4 This system is cabled into the SAN of the external storage I want to migrate.

o WMWare ESX hosts are set to allow velume copies to be recognized, or I am not
using WMWare ESX hosts.

p Learn mcre

ﬁ Watch e-Learning: Migrste Storsge

| Mext :=-\|].|.. | Cancel |

Figure 6-24 Storage Migration wizard: Step 1
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5. Follow step 2 the wizard, as shown in Figure 6-25. Complete all of the steps before you
continue.

Storage Migration Wizard

Prepare Environment for Migration

When yvou have completed these steps, click Mext to proceed,

1. Stop host operations, or stop all IAO to volumes that you are migrating,

2. Remove zones between the hosts and the storage system from which vou
are migrating.

3. Update vour host dewice drivers, including wour multipath driver and
configure thern for attachrment to this system,

4, Create a storage system zone between the storage systerm being
migrated and this system, and host zones for the hosts being migrated.

5. Create a host ar host group in the external storage system with the
Wi Phs for this system. Attention: If the external storage system does
not allow wou to restrict volume access to specific hosts, all volumes on
the systern must be migrated.

6. Confiqure the storage systern for use with this syster,
b Learn mmore

L &

| < Back | | Mext = | | Cancel |

Figure 6-25 Storage Migration wizard: Step 2

Pay attention to the following tasks:
a. Stop host operations or stop all I/O to volumes that you are migrating.

b. Remove zones between the hosts and the storage system from which you are
migrating.

c. Update your host device drivers (including your multipath driver) and configure them for
attachment to this system. Complete the steps that are described in 4.2.1, “Windows
2008 R2: Preparing for FC attachment” on page 155 to prepare a Windows host to
connect to Storwize V5000 by using Fibre Channel.

Pay attention to the following tasks during this process:

i. Make sure that the latest OS service pack and test fixes are applied to your
Microsoft server.

ii. Use the latest firmware and driver levels on your host system.
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iii. Install HBAs on the Windows server that uses the latest BIOS and drivers.
iv. Connect the FC Host Adapter ports to the switches.

v. Configure the switches (zoning).

vi. Configure the HBA for hosts that are running Windows.

vii. Set the Windows timeout value.

viii.Install the multipath module.

d. Create a storage system zone between the storage system that is migrated and this
system and host zones for the hosts that are migrated.

To perform this step, locate the WWPNs of the host, IBM DS3400, and Storwize
V5000, then create an alias for each port to simplify the zone creation steps.

Important: A WWPN is a unique identifier for each Fibre Channel port that is
presented to the SAN fabric.

Locating the HBA WWPNs on the Windows 2008 host

See the original IBM DS3400 Host definition to locate the WWPNSs of the host’s dual port
QLE2562 HBA. To complete this task, open the IBM DS3400 Storage Manager and click the
Modify tab, as shown in Figure 6-26. Select Edit Host Topology to show the host definitions.

[ Summaw]@ Configure tjﬂ Tno\s]l@ Support

Modify Storage Subsystem Configuration

@ Mnmfyi

Hosts

@ Edit Host Topolo
&% Vigw anl "Jdit the collection of hosts, host elements, and host groups that are configured for the storage subsystem

Edtt Host to-Logical Orive Mappings.
Move host-to-logical drive mappings from one host to another or remove mappings.

Figure 6-26 IBM DS3400 modify tab: Edit Host Topology

Figure 6-27 shows the IBM DS3400 storage manager host definition and the associated
WWPNSs.

i---E [ ) Host w2KB_FC

- HBA Host Port 1 (21:00:00:24:fF:2d:0b:e8)

- [ HBA Host Port 2 (21:00:00: 24:fF: 2d:0b:e9)

Figure 6-27 IBM DS3400 host definition

Record the WWPNSs for alias, zoning, and the Storwize V5000 New Host task.

Important: Alternatively, the QLogic SAN Surfer application for the QLogic HBAs or the
SAN fabric switch reports can be used to locate the WWPNs of the host.
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Locating the controller WWPNSs on the IBM DS3400

The IBM DS3400 Storage Manager can provide the controller WWPNs through the Storage
Subsystem Profile. Open the IBM DS3400 Storage Manager, click Support, and select View
Storage Subsystem Profile. Figure 6-28 shows the IBM DS3400 Storage Manager Support
tab.

5ummawl}§' Conﬂgurela Modify] ‘fﬂ Tools

Storage Subsystem Support

|@ Su pporlé

T ing and

@ Recover from Failure
Recover from failures whenever critical events occur on the storage subsystem using step-by-step recovery guru procedures.
[=%.  Gather Support Information

Save all information about the storage subsystem (such as profile and event log information) to a file either manually or automatically after critical events so
that you can send it to a technical support representative for problem resolution

E% View Storage Subsystem Profie
View a detailed dmcnptg Ef all components and properties of the storage subsystem.

(el Downioad Firmware
Download controller firmware, controller NVSRAM, drive firmware, and environmental (ESM) card firmware.

% Manage Controllers
b Place controllers online or offline when instructed to do so by the recovery guru or redistribute logical drives to return them to preferred controllers.

,JB Advanced Support Tasks

Do not use these tasks unless instructed to do so by a technical support representative.

Figure 6-28 Storage Subsystem Support profile
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Click the Controllers tab to show the WWPNSs for each controller. Figure 6-29 shows the IBM
Ds3400 storage manager Storage Subsystem Profile.

&= Storage Subsystem Profile

i3 Logical Drives g orives =, Drive Channels [% Enclosures Il Mappings Ef

Summary ‘ ! Controllers ‘ % Arrays

(&)

Fibre
1
Hot applicable/0XFEFFFFEF
0/0%EF
0x011000
4 Gbps
4 Gbps
Buto
Up
Fabric Attach
_______ 75:dd:0e
20:08:00:20:bE8:75:dd0e

Part type: HEFC-5700 revision 5

Fibre
2

Hot applicable/0XFEFFFFEF
1/0xES
NL-Fort ID: 0x011000
Maximum dat e: 4 Gbps
e: 4 Gkps

1 Rutc

Up

i Fabric Attach
ide port identifier: 20:36:00

10e
World-wide node identifier: 20:08:00:20:b8:75:dd:0e b:
LSJ 0 | LZJ
Finc
Results: [ Save As... ] [ Close § ’ Help ]

Figure 6-29 Storage Subsystem Profile: Controller WWPNs
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Locating node canister WWPNs on the Storwize V5000

To locate the WWPNSs for the Storwize V5000 node canisters, expand the control enclosure
section and select the canister from the System Details panel. Scroll down to Ports to see the
associated WWPNs. Figure 6-30 shows the Storwize V5000 System Details panel with the
WWPNs shown when you click IBM-Storwize-V5000 — Enclosure 1 — Canister 1.

mcr-atl-cluster-01 > Monitoring > System Details =

Failowver iSCSI Mame

@Re‘c"ESh ign.l956-02. com. ibm: 2145 .mer-arl-cluster-0l.nedss
B mer-ath-cluster-a1 Failaver iSCSI Alias -
W Enclosure 1 iSCSI Failaver Active Ma
-'Q Crive Slots
s Canistars SAS5 Ports
* g Canister 1 I WWPHN Status Speed Type
L! M0 Canister 2 1 50050768030426BE [ Online 66Gh Host
b Power Supply Units . 5
@ Enclosure 2 2  So0S0768030s2emE  Crtine Unconfigured Host
@ @) Drive slots 3 S0050768030C26RE QY Offline MiA Enclasure
L Sg Canisters
H:j 4  S0050768031026BE @) Offline &b Enclosure
’ Fower Supply Units
i Fibre Channel Ports
' ’ ID | WWPHN Status Speed Type
1 | soosoves0zo4zene | [ Active saGb Fibre Channel
&: 2 | soosovesozoszere | [ Active saGb Fibre Channel
. 3 | sooso7esoaoczeRE | [ Adive saEb Fibra Channel
‘#‘ 4 | soos507650210268E | [ Active sab Fibre channel
Adapters
Location Configured Detected atid
Four port 2Ghfs FC Four port 2Gbyfs FC
1 es
adapter adapter

Figure 6-30 Storwize V5000 node canister WWPNSs information

WWPN: The WWPN consists of eight bytes (two digits per byte). In Figure 6-30, the third
byte pair in the listed WWPNs are 04, 08, 0C, and 10. They are the differing bytes for each
WWPN only. Also, the last two bytes in the listed example of 04BF are unique for each
node canister. Taking note of these types of patterns can help when you are zoning or
troubleshooting SAN issues.

Example scenario Storwize V5000 and IBM DS3400 WWPN diagram

Each port on the Storwize V5000 and IBM DS3400 has a unique and persistent WWPN. This
configuration means if an HA in the storage system is replaced, the new HA presents the
same WWPNs as the old HA. This configuration means that if you understand the WWPN of
a port, you can match it to the storage system and the Fibre Channel port. Figure 6-31 on
page 264 shows the relationship between the device WWPNs and the Fibre Channel ports for
the Storwize V5000 and the IBM DS3400 that are used in the example scenario, as shown in
Figure 6-31 on page 264.
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Figure 6-31 Example scenario Storwize V5000 and IBM DS3400 WWPN location diagram

Zoning: Defining aliases on the SAN fabrics

Now that the WWPNSs for Storwize V5000, IBM DS3400, and Windows 2008 host are located,
you can define the WWPN aliases on the SAN fabrics for the Storwize V5000. Aliases for the

DS3400 and Windows 2008 host also can be created, if necessary. Aliases can simplify the
zone creation process. Create an alias name for each interface, then add the WWPN.

Aliases can contain the FC Switch Port to which the device is attached, or the attached
device’s WWPN. In this example scenario, WWPN-based zoning is used instead of

port-based zoning. Either method can be used; however, it is best not to intermix the methods

and keep the zoning configuration consistent throughout the fabric.

When WWPN-based zoning is used, be mindful when host HBA cards are replaced because

occasions can occur when a new HBA card contains new WWPNSs and, as a consequence,
the previously defined aliases must be modified to match the new card. This situation is not
the case for IBM Storage Systems because they use persistent WWPNSs, which means that
the WWPNSs remain unchanged after an HA card is replaced.
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Figure 6-31 on page 264 shows the alias definitions:

Storwize V5000 ports connected to SAN Fabric A:
alias= V5000 Canister_Left Portl wwpn= 50:05:07:68:03:04:26:BE
alias= V5000 Canister_Left Port3 wwpn= 50:05:07:68:03:0C:26:BE
alias= V5000 Canister Right Portl wwpn= 50:05:07:68:03:04:26:BF
alias= V5000 Canister Right Port3 wwpn= 50:05:07:68:03:0C:26:BF
Storwize V5000 ports connected to SAN Fabric B:
alias= V5000 Canister_Left Port2 wwpn= 50:05:07:68:03:08:26:BE
alias= V5000 Canister_Left Port4 wwpn= 50:05:07:68:03:10:26:BE
alias= V5000 Canister Right Port2 wwpn= 50:05:07:68:03:08:26:BF
alias= V5000 Canister Right Port4 wwpn= 50:05:07:68:03:10:26:BF
IBM DS3400 ports connected to SAN Fabric A:
alias= DS3400_CTRLA_FC1 wwpn= 20:26:00:A0:B8:75:DD:0E
alias= DS3400 CTRLB_FC1 wwpn= 20:27:00:A0:B8:75:DD:0E
IBM DS3400 ports connected to SAN Fabric B:
alias= DS3400_CTRLA_FC2 wwpn= 20:36:00:A0:
alias= DS3400 CTRLB_FC2 wwpn= 20:37:00:A0:
Window 2008 HBA port connected to SAN Fabric A:
alias= W2K8 HOST P2 wwpn= 21:00:00:24:FF:2D:0B:E9
Window 2008 HBA port connected to SAN Fabric B:
alias= W2K8 HOST P1 wwpn= 21:00:00:24:FF:2D:0B:E8

5:DD:0E
5:DD:0E

~N

B8:
B8:

Zoning: Defining the V5000-to-DS3400 zones on the SAN fabrics

Define the V5000-to-DS3400 zones on the SAN fabrics. The best way to zone
DS3400-to-V5000 connections is to ensure that the IBM DS3400 controllers are not in the
same zone. The zoning configuration that is provided shows the two zones per fabric that are
necessary to ensure that the IBM DS3400 controllers are not in the same zone. Also, all
Storwize V5000 node canisters must detect the same ports on IBM DS3400 storage system.

See Figure 6-31 on page 264 and the previously defined SAN aliases for the following zones
definitions:

FABRIC A
Zone name= ALL_V5000_ to_DS3400 CTRLA_FC1:
DS3400_CTRLA_FC1
V5000 Canister_Left Portl
V5000 Canister_Left Port3
V5000 Canister Right Portl
V5000 Canister Right Port3
Zone name= ALL V5000 to DS3400 CTRLB_FC1:
DS3400_CTRLB_FC1
V5000 Canister_Left Portl
V5000 Canister_Left Port3
V5000 Canister Right Portl
V5000 Canister Right Port3
FABRIC B
Zone name= ALL_V5000 to_DS3400 CTRLA_FC2:
DS3400_CTRLA_FC2
V5000 Canister_Left Port2
V5000 Canister_Left Portd
V5000 Canister Right Port2
V5000 Canister Right Port4
Zone name= ALL_V5000 to_DS3400 CTRLB_FC2:
DS3400_CTRLB_FC2
V5000 Canister_Left Port2
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V5000_Canister_Left_Port4
V5000_Canister_Right_Port2
V5000_Canister_Right_Port4

Zoning: Defining the Host-to-V5000 zones on the SAN fabrics

Define the Host-to-V5000 zones on each of the SAN fabrics. Zone each Host HBA port with
one port from each node canister. This configuration provides four paths to the Windows 2008
host. SDDDSM is optimized to use four paths. See Figure 6-22 on page 255 and the
previously defined SAN aliases for the following host zone definitions:

FABRIC A

Zone name= W2K8_HOST_P2_to_V5000_Portls:
W2K8_HOST_P2
V5000_Canister_Left_Portl
V5000_Canister_Right_Portl

FABRIC B

Zone name= W2K8_HOST_P1_to_V5000_Port2s:
W2K8_HOST_P1
V5000_Canister_Left_Port2
V5000_Canister_Right_Port2

Important: The configuration of an intra-cluster zone (V5000-to-V5000) on each fabric is
recommended. Place all Storwize V5000 port aliases from each node canister into the one
zone on each of the fabrics. This configuration provides further resilience by providing
another communication path between each of the node canisters.

Create a host or host group in the external storage system with the WWPNSs for this system.

Important: If you cannot restrict volume access to specific hosts by using the external
storage system, all volumes on the system must be migrated.

To complete this step, an IBM DS3400 Host Group is defined for the Storwize V5000, which
contains two hosts. Each host is a node canister of the Storwize V5000.

Creating an IBM DS3400 Host Group

To define a new Host Group for the Storwize V5000 by using the DS3400 Storage Manager,
click the Configure tab and then select Create Host Group to open the Create Host Group
panel, as shown in Figure 6-32.

[ Summary 1& Configure @ Modifyl l‘}ﬂ Tools]i_@ Support

Configure Storage Subsystem

Hosts

@ Configure Host Access (Automatic)
Specify which automatically discovered hosts should access logical drives on the storage subsystem. Complete this task before mapping logical drives to
hosts, and anytime you connect new hosts to the storage subsystem.

‘3 Configure Host Access (Manual)
Configure access to the storage subsystem for hosts that could not be discovered automatically.

Create HostiGrou
Createah roup if you want multiple hosts to share access to the same logical drives.

Create Host-to-Logical Drive Mappings
Map hosts to logical drives to grant accezss to logical drives after configuring hosts and creating logical drives automatically.

Figure 6-32 Configure Storage Subsystem
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By using the IBM DS3400 Storage Manager, create a Host Group that is named
Storwize_V5000. Figure 6-33 shows the IBM DS3400 Create Host Group panel.

I@ Summary & Configure # Modifylm Tools l@ Support

Configure > Create Host Group
E Create Host Group View Frequently Asked Questions

Enter new host group name {20 characters maximum):

Select hosts to add: Hosts in group:

oK cance

IBM System Storage DS Storage Manager
10 (Enterprise Management)

Figure 6-33 IBM DS3400 Create Host Group panel

Creating IBM DS3400 hosts

By using the IBM DS3400 Storage Manager, create a Host for each node canister of the
Storwize V5000. To define a new Host by using the DS3400 Storage Manager, click the
Configure tab and then select Configure Host-Access (Manual) to open the configure host
access panel, as shown in Figure 6-34.

[T = 0 o £

Configure Storage Subsystem

Hosts

Configure Host Access (Automatic
= Specify which automatically dizcovered hosts should access logical drives on the storage subsystem. Complete this task before mapping logical drives to
hosts, and anytime you connect new hosts to the storage subsystem

E Configure H ccess (Manual
Configure ac to the storage subsystem for hosts that could not be discovered automatically.

@ Create Host Group
Create a host group if you want multiple hosts to share access to the same logical drives.

Create Host-to-L ogical Drive Mappi
Map hosts to logical drives to grant access to logical drives after configuring hosts and creating logical drives automatically.

Figure 6-34 Selecting Configure Host-Access (Manual) option
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Provide a name for the host and ensure that the selected host type is IBM TS SAN VCE. The
name of the host should be easily recognizable, such as, Storwize_V5000_Canister_Left and
Storwize_V5000 _Canister_Right. Click Next to continue. Figure 6-35 shows the IBM DS3400
storage manager Configure Host Access (Manual) panel.

— T ; = —
Summanr g Configure &#Modif}r n}'ﬂ Tools I@Suppon

Configure > Configure Host Access (Manual)
E] Configure Host Access (Manual) - Specify Host Name and Host Type Wiew Frequently Asked Questions

When wau define a hast manually, it will be made available to the storage subsystem for logical drive mapping. You da not need to use the configure host access task for
hasts that are defined manually.

Enter host name (30 characters max).

[Btorwized5000_canister_left |

Select host type (operating system):
IBM TS SAN YCE |57

MNext = Cancel

Figure 6-35 IBM DS3400 storage manager Configure tab: Configure host
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The node canister's WWPNs are automatically discovered and must be matched to the
canister’s host definition. Select each of the four WWPNs for the node canister and then click
Add >. The selected WWPN moves to the right side of the panel, as shown in Figure 6-36.

b T
g# Modify q}ﬂ Tools

Confiqure > Configure Host Access (Manual)

EJ Configure Host Access (Manual) - Specify HBA Host Ports

I@ Support ‘

Mext, vou must match the specific HBA host ports (one ar rmore) to the particular host that wou are defining.  If you don't see a particular
ar define a new one yourself.

Enown HEA host ports: Selected HBA haost part identifiersfaliases:

S0050768030c26bf | Alias | efentifier
5005076803 102 6hf
50050768030c12d1
5005076802040410
5005076802041 1cf
50050768030c12d0
S005076802082669
5005076802 042663
2100002 4ff2d0be3

S0050768030412d1
S005076802082668
5005076802 002668
5005076803042 6hf
5005076802082 6kt
5005076802 0808Ce
5005076801 100050
5O0507E8020812d0
5005076802 040808
5005076803081 1cf

5005076802 100410/
5005076802080041
5005076802 0c11ce
5005076803 1008ce

Figure 6-36 IBM DS3400 Specify HBA Host Ports panel

o RETHEWE:
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Click Edit to open the Edit HBA Host Port panel, as shown in Figure 6-37.

— s = —
Summaryl ?# Configure I gﬁ Modify Qjﬂ Tools |@ Support

Configure > Configure Haost Access (Manual)

B Configure Host Access (Manual) - Specify HBA Host Ports Wiew Frequently Asked Questions

50050768030826e9
S0050768030426e29
210000241f2d0be3
50050768030412d1
50050768030826e8
50050768030026e8
50050768030426h01
50050768030826h01
0050768020808
5005076801100050
50050768030812d0
50050768030408ce
5005076803081 1ch
5005076803100410
5005076803080041
500507680301 1ce
5005076803 1008ce
S0050768030808cf
50050768031026e9
5005076803002689
210000241f2d0c5 4
50050768030412d0
5005076803041 1ce

S005076801400050 175

“ Alias | Identifier
Storwizey5 000 _canister_leftd 5005076803042 6he
StorwizeW5 000 _canister_leftl 50050768030826he
Storwizey5000_canister_left2 50050768030c26he
Sto canister_left 02 &he

Lol
< Remowe 0

i Rpfrpsﬂ Mew. .. Edit...
VNC config

Figure 6-37 IBM DS3400 storage manager specifying HBA host ports: Edit alias

Enter a meaningful alias for each of the WWPNSs, such as, V5000 Canister_Left P1, as
shown in Figure 6-38. To ensure that the information was added correctly, see Figure 6-31 on
page 264 and the previously defined SAN fabric aliases.

Edit HBA Host Port x

Mote: You can only change an identifier if you
originally entered it manually

HEB4 host port identifier (16 characters max):
|50050?6803 102&he

Alias {required - 20 characters max):

ﬂ Cancel

Figure 6-38 IBM DS3400 Edit HBA Host Port panel
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After the four ports for the node canister with the meaningful aliases are added to the node
canister host definition, click Next to continue. Figure 6-39 shows the node canister WWPNs
that are added to the host definition on the IBM DS3400 Specify HBA Host Ports panel.

— s = —
Summaryl ?# Configure I gﬁ Modify Qjﬂ Tools |@ Support

Configure > Configure Haost Access (Manual)

B Configure Host Access (Manual) - Specify HBA Host Ports Wiew Frequently Asked Questions

Alias | Identifier
Storwizey5 000 _canister_leftd 5005076803042 6he
StorwizeW5 000 _canister_leftl 50050768030826he
canister_left2
nister_left3

50050768030826e9
S0050768030426e29
210000241f2d0be3 A4 >
50050768030412d1
50050768030826e8 < Remowe
50050768030026e8
50050768030426h01
50050768030826h01
0050768020808
5005076801100050
50050768030812d0
50050768030408ce
5005076803081 1ch
5005076803100410
5005076803080041
500507680301 1ce
5005076803 1008ce
S0050768030808cf
50050768031026e9
5005076803002689
210000241f2d0c5 4
50050768030412d0
5005076803041 1ce
S005076801400050 175

Rpfrpsﬂ Mew. .. Edit...

| VNC config

Figure 6-39 IBM DS3400 Specify HBA Host Ports panel
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Select Yes to allow the host to share access with other hosts for the same logical drives.
Ensure that the existing Host Group is selected and shows the previously defined

Storwize_V5000 host group. Click Next to continue. Figure 6-40 shows the IBM DS3400
Specify Host Group panel.

p— = ) o
[ Summary l& Configure a I\‘Iodifvl :fﬂ Tools ] @ Support

Configure > Configure Host Access (Manual)

B Configure Host Access (Manual) - Specify Host Group

Please indicate whether the host should be part of a host group that will share access to one or mare logical drives.
Wil this host share access to logical drives?
_JMo: This host will NOT share access to the same |ogical drives with ather hosts.
. ¥es: This host will share access to the same logical drives with other hosts,
[0 Enter new host group name (30 characters maximum):
[¥5000L |
_JSelact existing host aroup:

-Select fram list-| F

Hosts associated with host group:

Host Mame | Host Tye (J

Clirk tn etart dranninn "9

Figure 6-40 IBM DS3400 Specify Host Group panel
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A summary panel of the defined host and its associated host group is displayed. Cross-check
and confirm the host definition summary, and then click Finish, as shown in Figure 6-41.

| Support

Summanr| _63 Configure | gﬁ Modify | ¢ jﬂ Tools

Confiqure = Caonfigure Host Access (Manual

B Configure Host Access (Manual) - Confirm Host Definition

The hast will e created as shown below if wou proceed.

Hast definitian:

Host name: StorwizeVi000_canister_left
Host twpe: IBM TS5 54N WCE
HBA host port identifier/alias: 500507680304 260he /STtormwi 2ey5S000_canister_TeTto
HBA host port identifier/alias: SO0507EE0I0E2Ehe AATarki zewS000_canister_Tefrl
HBA host port identifier/salias: SO050TEE03INCIEhe ATarwi Zev3I000_canistar_lefrd
HBA host port identifier/salias: SO050TEE0310Z26he /AT arwi Zev3000_canistar_lefr3

Associated host group: WEO00

| IBM System Storage DS Storage Manager ack| || Einish Cancel

10 (Fnternrise Mananement)
Figure 6-41 IBM DS3400 Confirm Host Definition panel

A host definition must be created for the other node canister. The host definition also is
associated to the Host Group Storwize_V5000. To configure the other node canister,
complete the steps that are described in “Creating IBM DS3400 hosts” on page 267.

The node canister Host definitions are logically contained in the Storwize_V5000 Host Group.
After both node canister hosts are created, confirm the host group configuration by reviewing
the IBM DS3400 host topology tree. To access the host topology tree, use the IBM DS3400
storage manager, click the Modify tab and select Edit Host Topology, as shown in

Figure 6-42.

= 5 - =
[ Summaw]ﬁ Configure & Modify l‘_r gToolsll Support

Modify Storage Subsystem Configuration

Hosts

|=l, Edit Hustﬂusulugl
E’:‘ View a it the collection of hosts, host elements, and host groups that are configured for the storage subsystem.

‘g ii Edit Host-to-L ogical Drive Mappin
- Move host-to-logical drive mappings from one host to another or remove mappings.

Figure 6-42 Selecting the Edit Host Topology option
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Figure 6-43 shows the host topology of the defined Storwize_V5000 Host Group with both of
the created node canister hosts, as seen through the DS3400 Storage Manager software.

Modifyy > Edit Host Topology
E Edit Host Topology

Host topology.

Figure 6-43 IBM DS3400 host group definition for the Storwize V5000

Configure the storage system for use with this system.

See the IBM Storwize V5000 Version 6.4.1 Information Center for DS3400 configuration
recommendations at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V5000 ic/index.jsp?topic=%2Fcom.ibm.sto
rwize.V5000.641.doc%2Fsvc_configdiskcontrollersovr 22n9uf.html
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Now that the environment is prepared, return to step 2 of the Storage Migration wizard in the
Storwize V5000 GUI and click Next to continue, as shown in Figure 6-44.

Storage Migration Wizard Step 2 of8 X

Prepare Environment for Migration

When you have completed these steps, click Mext to proceed.

1. Stop host operations, or stop all I/ O to volumes that you are migrating.

2. Remove zones between the hosts and the storage system from which you
are migrating.

2. Update vour host device drivers, including yvour multipath driver and
configure them for attachment to this system.

4, Create 3 storage system zone between the storage system being
migrated and this system, and host zones for the hosts being migrated.

5. Create a host or host group in the external storage system with the
WWPNs for this system. Attention: If the external storage system does
not allow vou to restrict volume access to specific hosts, all volumes on the
system must be migrated.

5. Configure the storage system for use with this system.

p Learn more

|. < Back | | Mext }J},],) | Cancel |
| )| ! | |

Figure 6-44 Step 2 of the Storage Migration wizard
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Follow step 3 of the Storage Migration wizard and map the storage, as shown in Figure 6-45.

Storage Migration Wizard

Step Fof 8 X

1.

3.

Create a list of all external storage system volumes that are being

migrated.

Record the hosts that use each volume.

Map Storage

B <

When yvou have completed these steps, click Meat to map storage to yvour system.

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 vou created when preparing your
environment. Attention: If the external storage svstem does not allow you
to restrict volume access to specific hosts, all volumes on the system must

be migrated.

Record the storage system LUN used to map each volume to this system.

p Learn mcre

| < Back | | Mext = |

| Cancel |

Figure 6-45 Step 3 of the Storage Migration wizard

Create a list of all external storage system volumes that are being migrated. Record the hosts
that use each volume.

Table 6-3 shows a list of the IBM DS3400 LUs that were migrated and the host that uses

them.

Table 6-3 List of the IBM DS3400 logical units that are migrated and hosted

LU name Controller | Array SCSIID Host name Capacity
Migration_1 DS3400 Array 1 0 W2K8_FC 50 GB
Migration_2 DS3400 Array 3 1 W2K8_FC 100 GB

Record the WWPNSs that are associated with each host.
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The WWPNSs that are associated to the host can be seen in Table 6-4. It is recommended that
you record the HBA firmware, HBA device driver version, adapter information, operating
system, and V5000 multi-path software version, if possible.

Table 6-4 WWPNs that are associated to the host

Host name Adapter / Slot / Port WWPNs HBA HBA Operating V5000
F/W Device System Multipath
Driver Software
W2K8_FC QLE2562/2/1 21000024FF2D0OBES8 2.10 9.1.9.25 | W2K8 R2 SP1 SDDDSM
2.4.3.1-2
QLE2562/2/2 21000024FF2D0OBE9

Unmap all volumes that are migrated from the hosts in the storage system and map them to
the host or host group that you created when your environment was prepared.

Important: If you cannot restrict volume access to specific hosts by using the external
storage system, all volumes on the system must be migrated.

Change IBM DS3400 LU mappings

The LUs that are migrated are presented from the IBM DS3400 to the Windows 2008 host
because of a mapping definition that was configured on the IBM DS3400. To modify the
mapping definition so that the LUs are accessible only by the Storwize V5000 Host Group, a
modify mapping operation must be completed. To modify the mapping on the IBM DS3400,
click the Modify tab and select Edit Host-to-Logical Drive Mappings, as shown in

Figure 6-46.

Hosts

o a o =
& Summawli& Configure f‘ﬁ Modify l‘_r ETDD|S]-@) Support

Modify Storage Subsystem Configuration

|=.l, Edit Host Topology
& View and edit the collection of hosts, host elements, and host groups that are configured for the storage subsystem.

_3 ii Edit Host-to-L ogical Drive Mappings
o Move host-to-logical dri appings from one host to another or remove mappings.

Figure 6-46 IBM DS3400 storage manager Modify tab

The IBM DS3400 logical drives are accessible by the Windows 2008 host. Figure 6-47 shows
the IBM DS3400 logical drives mapping information before the change.

Logical Drive Name Accessible By LUN Logical Drive Capadity
[ Migration_t Host W2K8_FC 0 50 GB
[ Migration_2 Host W2K8_FC 1 100 GB

Figure 6-47 IBM DS3400 Logical drives mapping information before changes

To modify the mapping definition so that the LUs are accessible only by the Storwize V5000
Host Group, select Change... to open the Change Mapping panel and modify the mapping.
This step ensures that the LU cannot be accessed from the Windows 2008 Host, as shown in
Figure 6-48 on page 278.
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Logical Drive Name Accessible By LUN Logical Drive Capadty Change...
563 Migration_1 Host W2K8 FC 0 50 GB RJ

[ty Migration_2 : Host W2K8_FC : 1 100 G8
Figure 6-48 IBM DS3400 modify mapping panel: Change mapping

Select Host Group Storewize_V7000 in the menu and ensure that the Logical Unit Number
(LUN) remains the same. Record the LUN for later reference. Figure 6-49 shows the IBM
DS3400 Change Mapping panel.

Modify > Edit Host-to-Logical Drive Mappings
E" Edit Host-to-Logical Drive Mappings ‘iew Frequently Asked Questions

Mote: Before changing a mapping, vou should stop any host applications associated with the logical drive and unmount the logical drive {if applicable to your
OpEerating systern)

g\cal Drive Name Accessible By LN Logical Drive Capacity Change...

on 2
[55 Migration_2 B 1 100 GB
Remowe

= Change Mapping x

Logical Drive name: Migration_1

Host group ar host:

\Host Group Y5000 7]

Logical unit nurnber (LUN} (0 to 21)

o #
@ cancel|  Help|

Figure 6-49 IBM DS3400 Change Mapping panel

Confirm the mapping change by selecting Yes. Figure 6-50 shows the Change Mapping
confirmation panel.

&= Change Mapping

(] You are about to change a data logical drive mapping. Stop any

. host applications assodated with this logical drive and unmount the
logical drive if applicable to your operating system before
proceeding.

After the change is complete, use the appropriate procedures
(such as the hot_add or other method, and the SMdevices utility)
to register the logical drive on your host.

IMPORTANT: If you are changing the LUN assignment for this data
logical drive, make sure you perform the above steps before
attempting to re-map this LUN to another data logical drive.

Are you sure you want to change the mapping?

Figure 6-50 Change Mapping confirmation panel
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Repeat the steps that are described in “Change IBM DS3400 LU mappings” on page 277 for
each of the LUs that are migrated. Confirm that the Accessible By column now reflects the
mapping changes. Figure 6-51 shows that both logical drives are now accessible by Host
Group Storwize_V5000.

Modify > Edit Host-to-Logical Drive Mappings

E Edit Host-to-Logical Drive Mappings View Freguently Asked Questic

Mote: Before changing a mapping, vou should stop any host applications associated with the logical drive and unmount the logical drive {if applicable to vour
operating systermn).

Logical Drive Mame Arcessible By LN Logical Drive Capacity Change

Bz Migration_1 Host Group Y5000
I35 Migration_2 Host Group %5000 1 100 GEB

Eemove

Figure 6-51 Edit Host-to-Logical Drive Mappings panel

Record the storage system LUN that is used to map each volume to this system.

The LUNs that are used to map the logical drives remained unchanged and can be found in
Table 6-3 on page 276. Now that step 3 of the storage migration wizard is complete, click
Next to show the Detect MDisks running task, as shown in Figure 6-52.

Storage Migration Wizard Step 3of 8 X

Map Storage

When you have completed these steps, click Next to map storage to your system.

1. Create a list of all external storage system volumes that are being
migrated.

2. Record the hosts that use each volume.
3. Record the WWPNs associated with each host.

4. Unmap all volumes being migrated from the hosts in the storage system,
and map them to the host or host group you created when preparing your
environment. Attention: If the external storage system does not allow vou
to restrict volume access to specific hosts, all volumes on the system must
be migrated.

5. Record the storage system LUNM used to map each volume to this system.

p Learn mcre

|. = Back | | Mext }cﬁ’") | Cancel |
. |1 ! . )

Figure 6-52 Step 3 of the Storage Migration wizard
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After the Discover Devices running task is complete, select Close to show the step 4 of the

wizard, as shown in Figure 6-53.

Discover Devices

The task completed.

| 100%

- Details

Discovering devices. ..

Bunning command:

avctask detectmdisk

Checking for discovery completion, try 1 of 10
Funning command:

avocinfe ladiscoverystatus -delim |

Discovery process complete.
Synchronizing memory cache.
The tesk is 100% complete.
The task completed.

Synchronizing memory cache. 11:11 AM

Cancel

Figure 6-53 Discover Devices panel

Follow step 4 of the Storage Migration wizard, as shown in Figure 6-54. The MDisk name is
allocated depending on the order of device discovery; mdiskO in this case is LUN 1 and
mdisk1 is LUN 0. There is an opportunity to change the MDisk names to something more

meaningful to the user in later steps.

Storage Migration Wizard

Step 4 of 8 X

start the import.

Double-click an MDisk for more detailed information. Select the MDisks you want to migrate, and click Next to

Showing 2 MDizks Selecting 0 MDizks

A3 Detect MDisks All Systemn Storage| v | £, w | Filter
Hame Status Capacity Storage System LUN

midisk( r«;] Onling 100.00 GB controllerd 0000000000000001
mdisk1 Onling 50.00 GB controllerd 0000000000000000

Cancel |

< Back | Next =

Figure 6-54 Step 4 of the Storage Migration wizard
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Select the discovered MDisks and click Next to open the Import MDisks running task panel,

as shown in Figure 6-55.

Storage Migration Wizard

Stepd4of 8 X

start the import.

Double-click an MDisk for more detailed information. Select the MDisks yvou want to migrate, and click Next to

Showing 2 MDizks Selecting 2 MDisks:

A3 Detect MDisks All System Storage| ~ |0 w | Filter
Name Status Capacity Storage System LUN

mdisk0 Online 100.00 GB controllerd 0000000000000001
mdisk1 Online S0.00 GB controllerd 0000000000000000

= Back I MNext }4]]”] Cancel

Figure 6-55 Selecting MDisk to migrate

After the Import MDisks running task is complete, select Close to open step 5 of the storage
migration wizard, as shown in Figure 6-56.

Import MDisks

The task completed.

100%

Bunning command:

—vtype image

Image-mode wolume creasted, ID
Synchronizing memory cache.
The tzsk iz 100% complete.

The tesk completed.

- Detailzs
Crezgting image-mode
Checking for name collisions. ..

volume from MDisk mdisko.

3.

Lo SR S

svctask mkvdisk -icgrp ioc grpld -mdisk mdisk0 -mdiskgrp
MigraticenPocl 8132 -name contrellerd 0000000000000001 -syncrate

Fu

Lo

Figure 6-56 Import MDisks panel
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Follow step 5 of the storage migration wizard, as shown in Figure 6-57. The Windows 2008
host is not yet defined in the Storwize V5000. Select New Host to open the Create Host
panel.

Storage Migration Wizard Step 5o0f 8 X

Configure Hosts

Before you begin, install drivers on host systems and ensure hosts are zoned and connected to this system.
Create the any hosts as needed below.

¥l New Hostﬁ i= Actions ¥ 4 T

Hame Status Host Type #of Ports | Host Mappings
ExtraHost [ Online Generic z Yes {3

Showing 1 host | Selecting 0 hosts

< Back | Mext = | | Cancel |

Figure 6-57 Selecting Create Host option

Enter a host name and select the WWPNs that were recorded earlier from the Fibre Channel
ports menu. Select Add Port to List for each WWPN. Figure 6-58 on page 283 shows the
Create Host panel.
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Create Host

< Host Name (optianal): | wopg Fo

Fibre Channel Ports

~ | | & add Part to List Rescan
10000000C9864C1C

10000000C9864C1D
You have not added any W EHNs pat,

Advanced Settings

170 Group Host Type
4 io_grp0 Generic (defauit)
A 1e_grpl HP /U
A in_grpz QpenvMs
S io_agrp3 TRGE
v | Advanced %Create Host Cancel

Figure 6-58 Select WWPNs

After all of the port definitions are added, click Create Host to open the Create Host running
task. Figure 6-59 shows the Create Host panel with the required port definitions listed.

Create Host X

S Host Name (optional): | ywops Fo

Fibre Channel Ports

b Add Port ta List | | Rescan

Port Definitions
10000000C9864C1C b 4

10000000C9864C1D b4

Advanced Settings

1/0 Group Host Type
. io_grp0 Generic (defaul)
4 io_grpl HP AU
4 io_grpz QpenWMs
2 io_arp3 TRGS
+| Advanced % Create Host Cancel

Figure 6-59 Required port definitions listed
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After the Create Host running task is complete, select Close to reopen step 5 of the wizard,
as shown in Figure 6-60.

Create Host

The task completed.

| 100%
» Details

The task has started. 715 AM

Creating the host WZES_FC 7o15 AM

Dunning comnmatid: o185 AN

swrctask mkhost -fowmpn 10000000CH9864C1C: 10000000C92864C1D - force -name

WZE8# FC -type generic

The host (ID 4) was successfully created. T7o1E AM

Svnchronizing memory cache. T7o1E AM

The task is 100% complete. 7:15 AM

The task completed. T7o1E AM
| Close | Cancel

Figure 6-60 Create Host running task panel

From step 5 of the wizard, select the host that was configured and click Next to open step 6 of
the wizard, as shown in Figure 6-61.

Storage Migration Wizard Step 50f 8 X

Configure Hosts

Before vou begin, install drivers on host systems and ensure hosts are zoned and connected to this system.
Create the any hosts as needed below.

9l New Host  i= Actions ¥ 4 v
Name Status Host Type #ofPorts | Host Mappings
ExtraHost [#2 onine Generic 2 ves il
WVW2K8_FC Onling Generic 2 No

Showing 2 hostz | Selecting 1 host

< Back | Next = HJ | Cancel |

Figure 6-61 Select host
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Important: It is not mandatory to select the hosts now. The actual selection of the hosts
occurs in the next step. However, cross-check the hosts that have data that must be

migrated by highlighting them in the list before you click Next.

Follow step 6 of the wizard. Rename the MDisks to reflect something more meaningful.
Right-click the MDisk and select Rename to open the Rename Volume panel, as shown in

Figure 6-62.

Step 6 of 8 X

Storage Migration Wizard
Map Volumes to Hosts

Map vour hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan far new

devices on the hosts to verify the mappings.

HE Map to Host = Actions ¥

0000000000000000

0.00 GB G00S07E0009A8102TE00000000000024

controllerl_0 (5 volume Copy Actions #
controllerd_| =] Properties 0.00 GB §0050760009A31037200000000000025 No mdizk( 0000000000000001
[l n | 2]
Showing 2 volumes | Selecting 1 volume (50.00 GB)
|' < Back | | Next > | ‘ Cancel |

Figure 6-62 Step 6 of the Storage Migration wizard

The name that is automatically given to the image mode volume includes the controller and
the LUN information. Use this information to determine an appropriate name for the volume.
After the new name is entered, click Rename from the Rename Volume panel to start the

rename running task. Rename both volumes. Figure 6-63 shows the Rename Volume panel.

Rename Volume

“New Mame

controller0_0000000000000000 |:Migrati|:|n_1.

['t' Rename | | Cancel |

| Re=et |

Figure 6-63 Rename volume panel
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After the final rename running task is complete, click Close to reopen step 6 of the wizard, as
shown in Figure 6-64.

Rename Volume

The tazk completed.

| 100%

* Cetails
The tesk hes started. 11:23 BM
Checking for name collisions. .. 11:23 AM
The task iz 0% complete. 11:23 AN
Renaming Volume controller0_ 0000000000000000 to Migration 1 11:23 RN
Bunning command: 11:23 AM
avctask chvdisk -name Migration 1 1
Synchronizing memory cache. 11:23 AN
The tazsk iz 100% complete. 11:23 AM
The tazsk completed. 11:23 AM

| Cloze Cancel

Figure 6-64 Rename Volume running task

From step 6 of the wizard, highlight the two MDisks and select Map to Host to open the
Modify Host Mappings panel, as shown in Figure 6-65.

Storage Migration Wizard Step 6 of8 X

Map Volumes to Hosts

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new
devices on the hosts to verify the mappings.

W& Map to Host‘_] i= Actions ¥ & v [Fite

Hame Capacity U Host Mappings MNDisk Hame Storage System LI
Migration_1 50.00 GB &0050760008A81037800000000000024 No mdisk1 0000000000000000
Migration_2 100.00 GB 600507 SAB1D37 S No mdisk0 0000000000000001

[( I 1l | [>]

Showing 2 volumes | Selecting 2 volumes (150.00 GB)

[{Backl[Nex‘t:l [C‘ame||

Figure 6-65 Renamed MDisks highlighted for mapping
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Select the host from the menu on the Modify Host Mappings panel, as shown in Figure 6
The rest of the Modify Host Mappings panel opens.

-66.

Modify Host Mappings

b4
Host: |-- Choose a host ---| =
-- Choose a host ---
ExtraHost i §
W2K8_FC FD Map Volumes Fn Apply | Cancel |
Figure 6-66 Modify Host Mappings panel
The MDisks that were highlighted in step 6 of the wizard are highlighted in yellow in the
Modify Host Mappings panel. The yellow highlighting means that the volumes are not yet
mapped to the host. Now is the time to edit the SCSI ID, if required. (In this case, it is not
necessary.) Click Map Volumes to open the Modify Mappings running task, as shown in
Figure 6-67.
Modify Host Mappings X
Host: w2ks_FC
Unmapped Volumes Volumes Mapped to the Host
P Map 4 v Edit ScS1 1D € Unmap 4 v
Capacit D SC S| D ¥ n UID
newwvolumecopy Fn 1.00 GB 600507 81037 19 0 Migration_1 500507 231D37 4
Vol2 Fn 512.00 MB 500507 81037 13 1 Migration_2 500507 81037
Vol2_1 512.00 MB 500507 81037 3 >
Vol3 25.00 GB 600507 81037 10
vold 1.00 GB 600507 81037 17 (
Showing 5 velumes | Selecting 0 volumes Showing 2 mappil Selecting 0
|§|] Map Volumeaﬂ,}[ﬂ]ﬁ\pply | | Cancel |
Figure 6-67 Modify Host Mappings panel
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After the Modify Mappings running task is complete, select Close to reopen step
wizard, as shown in Figure 6-68.

6 of the

Modify Mappings

& The task completed.

| 100%

- Details

Creating the mepping for volume Migration 1 to host WZES_FC

Bunning command:
gvctask mkvdiskhostmap -force -hoat 1 -scai 0 1

The task iz 50% complete.

Creating the mapping for wvolume Migraticon 2 to host WZEE_FC
Funning command:
gvctask mkvdiskhostmap -focrce -heost 1 -scsi 1 3

The tesk is 100% complete.

Synchronizing memory cache.

The task completed.

Cloze

k1 KD

F
I
[T N ]

mom

F
I
¥}

F
I
[ B O B %]

mom

o
Ha
i

{111

m oo

Cancel

Figure 6-68 Modify Mappings running task

Confirm that the MDisks are now mapped by ensuring the Host Mappings column has a Yes

listed for each MDisk, as shown in Figure 6-69.

DnMap to Host i Actions ¥ -'\, - e

Hame Capacity uiD Host Mappings MDisk Name Storage System LI
Migration_1 50.00 GB 600507 81037 4 Yes Fn mdizk1 0000000000000000
Migration_2 100.00 GB 600507 81037 5 Yes Fn mdizkl 1

Figure 6-69 MDisks mapped
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Verifying that migrated disk device type is now 2145 on the host

The migrated volumes are now mapped to the Storwize V5000 host definition. The migrated
disks properties show the disk device type as an IBM 2145 Multi-Path disk device. To confirm
that this information is accurate, right-click the disk to open the menu and select Properties,

as shown in Figure 6-70.

LsDisk 0
Basic System Reserved {C)
149.01 GB 100 ME NTFS 143,81 GE NTF3S
nline Healthy (Syskem, Active, Primary Partition) Healthy (Boot, Page File, Crash Dump, Primary Partition)
LsDisk 1
Basic Minwakinn 7 {FY
100.00 GB Mew Spanmed Yolume, .
Onling few Striped Yolume,
Mevs Mirrared Volume. ..

| aDisk 4 flews RAID-S Yolume, ..
Basic
50,00 GB Convert ko Dynamic Disk, .. _
online Convert bo GET Disk
Offline
LuDisk 5
Basic
200,00 GB Help
Cnling TSI Ty T TTST P TereT

B Unallocated [l Primary partition

Figure 6-70 Display the disk properties from the Windows 2008 disk migration panel

After the disk properties panel is opened, the General tab shows the disk device type, as
shown in Figure 6-71.

IBM 2145 Multi-Path Disk Device Properties

General | F'nliciesl \-"l:ulumesl Drrivver I Detailsl

IEM 2145 Multi-Path Digk Device

v
Device pe: Disk drives
M anufacturer:; [Standard disk drives]
Location: Port[3,3.4.4] Bus 0, Target ID 1, LUM O
- Device status
Mhiz device is working propely. ﬂ

ak I Cancel

Figure 6-71 Windows 2008 properties General tab

The Storwize V5000 SDDDSM also can be used to verify that the migrated disk device is
connected correctly. Open the SDDDSM command-line interface (CLI) to run the disk and
adapter queries. As an example, on a Windows 2008 R2 SP1 host, click Subsystem Device
Driver DSM to open the SSDDSM CLI window, as shown Figure 6-72 on page 290.
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& Internet Explorer (54-bit)

& Internet Explorer

“ windows Update
Accessaries
Administrative Tools
Emulex
Maintenance
QLaogic Management Suite
Startup

wer DSM

1 Technical Support Web site

1 Back

1
w
',

»

Administrator

Dacuments

. . Cornpuker
Subsystem Device Driver DSk
E| README Mkt
& | 5DDDS

Control Panel

Devices and Prinkers

Administrative Tools

Help and Support

Run. ..

Windows Security

I Search programs and files

(2]

Log off | #

Figure 6-72 Windows 2008 R2 example: Open SSDDSM command line

The SDDDSM disk and adapter queries can be found in the SDDDSM user’s guide. As an

example on a Windows 2008 R2 SP1 host, useful commands to run include datapath query
adapter and datapath query device. Example 6-1 shows the output of SDDDSM commands
that were run on the Window 2008 host.

Example 6-1 Output from datapath query adapter and datapath query device SDDDSM commands

C:\Program Files\IBM\SDDDSM>datapath query adapter

Active Adapters :2

Adpt# Name State Mode Select Errors Paths Active
0 Scsi Port3 BusO  NORMAL  ACTIVE 171 0 4 4
1 Scsi Port4 BusO NORMAL  ACTIVE 174 0 4 4

C:\Program Files\IBM\SDDDSM>datapath query device

Total Devices : 2

DEV#: 0 DEVICE NAME: Diskl PartO0 TYPE: 2145 POLICY: OPTIMIZED

SERIAL: 60050760009A81D37800000000000024

Path# Adapter/Hard Disk State Mode Select Errors
0 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 90 0
1 Scsi Port3 Bus0/Diskl Part0 OPEN  NORMAL 0 0
2 Scsi Port4 Bus0/Diskl Part0 OPEN  NORMAL 81 0
3 Scsi Port4 Bus0/Diskl Part0 OPEN  NORMAL 0 0

DEV#: 1 DEVICE NAME: Disk2 Part0 TYPE: 2145 POLICY: OPTIMIZED
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SERIAL: 60050760009A81D37800000000000025

Path# Adapter/Hard Disk State Mode
0 Scsi Port3 Bus0/Disk2 Part0 OPEN  NORMAL
1 Scsi Port3 Bus0/Disk2 Part0 OPEN  NORMAL
2 Scsi Port4 Bus0/Disk2 Part0 OPEN  NORMAL
3 Scsi Port4 Bus0/Disk2 Part0 OPEN  NORMAL

Select Errors
81 0

0 0

93 0

0 0

Use the SSDDSM output to verify that the expected number of devices, paths, and adapters
are shown. Example 6-1 on page 290 shows the workload is balanced across each adapter
and that there are four paths to the device. The datapath query device output shows two

devices with SERIALs: 6005070009A81D37800000000000024 and

6005070009A81D37800000000000025. The serial numbers can be cross-checked with the UID
values that are now shown in step 6 of Storage Migration wizard, as shown in Figure 6-73.

Storage Migration Wizard

Step6of8 X

devices on the hosts to verify the mappings.

Wl Map to Host = Actions

Map Volumes to Hosts

Map your hosts to newly migrated volumes by selecting a volume and clicking Map to Host. After the mapping completes, scan for new

Host
Migration_1 50.00 GE E00S0760009481037800000000000024 Yes Dn
Migration_2 100.00 GB 60050760008A81037800000000000025 \’ESDI]

(] 1l
Showing 2 volumes | Selecting 2 volumes (150.00 GB)

mdigk1 ooooogooooooeooo

mdigk0 ooooogooooooooo

| [2]

| < Back | | Mext >"”1') | cancel |

Figure 6-73 Mapped volumes and UIDs
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From step 6 of the storage migration wizard, click Next to open step 7 of the wizard, as shown
in Figure 6-73 on page 291.

Follow step 7 of the wizard. Highlight an internal storage pool and click Next to open the Start
Migration running task panel, as shown in Figure 6-74.

Storage Migration Wizard Step 7of 8 X
Select Storage Pool (optional)
Select the storage pool to migrate the imported volumes into. If you do not select a storage pool, no data will
be migrated. Use the Migration panel in the management GUI to continue the migration at a later time.
4 v Filte
Hame Status Free Capacity | Capacity
BRONZE POOL Online 81178 814 TH e
Backuppool r\_;J Onling 405.75 GB 407.25 GB
CreateNewPool B online 85225 GB 952.25 GB
GOLD POOL Online 17378 1.73TH
NewPoclName r\_;J Onling 270.00 GB 271.00 GB
mdiskgrp0 [ online 239TH 2397 [w]
[ < Back | [ Next 3{% [ Cancel |

Figure 6-74 Select storage pool

After the Start Migration running task is complete, select Close to open step 8 of the storage
migration wizard, as shown in Figure 6-75.

Start Migration

& The task completed.

[ 100%

- Details

The tesk hes started. 11:

Funning command: 11:
gvctask addvdiskcopy —mdiskgrpe 3 1

The tzsk iz 50% complete. 11:30

Bunning command: 11:30 AM
gvctask addvdiskcopy -mdiskgre 3 3

Synchronizing memory cache. 11:3

The task iz 100% complete. 11:31 AM
The tzsk completed. 11:31

| I:lDSE I:l.) Cancel

Figure 6-75 Start Migration completed task panel
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Follow step 8 of the wizard and click Finish to open the System Migration panel, as shown in
Figure 6-76.

Storage Migration Wizard Step 8of8 X

The data migration has begun. After it is completed use the finalize action in the
Migration panel of the management GUI to remove the image-mode volume copies.
Then unzone and remove the original storage system.

< Back | Fimish

Figure 6-76 Step 8 of the Storage Migration wizard

The end of the Storage Migration wizard is not the end of the data migration process. The
data migration is still in progress. A percentage indication of the migration progress is shown
in the System Migration panel, as shown in Figure 6-77.

mcr-atl-cluster-01 > Pools > System Migration «

[ & Start Mew Migration (= Actions v [0 ¥

Volume Hame arget Poo 3 Progre i

Migration_1 GOLD_POOL | Online 5% | 600507630020008B0000000000000048
Migration_2 GOLD_POOL 7 Online [z% | 600507630020008B0000000000000044

Figure 6-77 Migration progress indicators

Finalize the volume migrations. When the volume migrations are complete, select the volume
migration instance and right-click Finalize to open the Finalize Volume Migrations panel, as
shown in Figure 6-78.

mer-atl-cluster-01 = Pools > System Migration ¥

[ & Start Mew Migration (= Adions v [0 =
Yolume Hame Target Pool Status Progress uin
Migration_1 0LD_FOaL ¥ online i GoosOTEE008 48
. Start Migration
Migration_z OLD_POOL % online i soosoTez00s 44

& Finalize

Stop Migration

1 Rename

Properties

Figure 6-78 Finalize Volume Migrations

Chapter 6. Storage migration wizard 293



From the Finalize Volume Migrations panel, verify the volume names and the number of
migrations and click OK, as shown in Figure 6-79.

o
s

Finalize Volume Migrations

You selected 2 volume migrations to finalize. Verify the following list
of volume names;

-
e

Migration 1, Migration 2

verify the number of volume migrations that vou are finalizing:

2|

DI{% Cancel

Figure 6-79 Finalize Volume Migrations panel

The image mode volumes are deleted and the associated image mode MDisks are removed
from the migration storage pool. The status of those image mode MDisks is unmanaged.
When the finalization completes, the data migration to the IBM Storwize V5000 is done.
Remove the DS3400-to-V5000 zoning and retire the older storage system.
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Storage pools

This chapter describes how IBM Storwize V5000 manages physical storage resources. All
storage resources that are under IBM Storwize V5000 control are managed by 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; external storage is covered in Chapter 11, “External
storage virtualization” on page 547.

Storage pools can be configured through the Easy Setup wizard when the system is first
installed, as described in Chapter 2, “Initial configuration” on page 27.

All available drives are configured based on recommended configuration preset values for the
RAID level and drive class. The recommended configuration uses all the available drives to
build arrays that are protected with the appropriate number of spare drives.

The management GUI also provides a set of presets to help you configure for different RAID
types. You can tune storage configurations slightly that are based on best practices. The
presets vary according to how the drives are configured. Selections include the drive class,
the preset from the list that is shown, whether to configure spares, whether to optimize for
performance or capacity, and the number of drives to provision.

This chapter includes the following topics:

Working with internal drives
Configuring internal storage
Working with MDisks on internal and external storage
Working with storage pools

vVvyyy

Default extent size: The IBM Storwize V5000 GUI has a default extent size value of 1 GB
when you define a new storage pool. This is a change in the IBM Storwize code v7.1
(earlier versions of code used a default extent size of 256 MB).

The GUI cannot change the extent size; therefore, creating storage pools with a different
extent size must be done via the command-line interface (CLI) by using the mkmdiskgrp
and mkarray commands.
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7.1 Working with internal drives

This section describes how to configure the internal storage disk drives by using different
RAID levels and optimization strategies.

The IBM Storwize V5000 storage system provides an Internal Storage window for managing
all internal drives. The Internal Storage window can be accessed by opening the Overview

window, clicking the Internal Drives function icon, and then clicking Pools, as shown in
Figure 7-1.

Welcome, super‘lﬁ'r’"»—..,___

mcr-atl-cluster-01 > Home > Overview v

= Suggested Tasks ¥

i

1 Fibre Channel Host

24 Internal

3 MDisks

= 2 Pools 14 Volumes 1 SAS Host
0 External
Storage Systems 3 iISCSI Hosts

i

ﬁ ) Internal Storage

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

Ceoensehad

@ Need Help

F To manage Internal Storage, visi

Figure 7-1 Internal Storage via Home Overview

An alternative way to access the Internal Storage window is by clicking the Pools icon on the
left side of the window and selecting Internal Storage, as shown in Figure 7-2 on page 297.
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IBM Storwize V5000

mcr-atl-cluster-01 > Home > Overview ¥

Welcume,superugéf' . Legal | Log out | Help

e O

| = Suggested Tasks ¥ |

"' Overview

o

1 Fibre Channel Host

4

24 Im:ernal | l

Pools

Volumes by Pool

2 Fools 13 Volumes 1 5AS Host
( MDisk: )
MDisks by Pools ) 33051 H

System Migration J r

ﬁ Watch e-Learning: Overview
Welcome!

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

b Visit the Information Center

Figure 7-2 Internal Storage Details via Pools icon

7.1.1 Internal Storage window

The Internal Storage window (as shown in Figure 7-3) provides an overview of the internal
drives that are installed in the IBM Storwize V5000 storage system. Selecting All Internal in
the Drive Class Filter shows all of the drives that are installed in the managed system,
including attached expansion enclosures. Alternatively, you can filter the drives by their type
or class; for example, you can choose to show only serial-attached SCSI (SAS), Serial
Advanced Technology Attachment (SATA), or solid-state drives (SSDs).

mcr-atl-cluster-01 > Pools > Internal Storage «

Drive Class Filter 8

. | £% Configure Storage
- =
(« All Internal

All Internal

21’!'&.—
c i . .
185.81 GB, SSD A”:E:tti':: MDisk Capacity 8.91 TB
io_grp0 Spare Capacity 558.41 GB
Total Capacity 12.72TB
== 558.41 GB, SAS
lo_grp0
WW]_WWW SiotID Technology Type
55341 GB Spare . [ onine 1 1 5
22 558.41 GB Member d Oniing mdisk( 1 2 SAS
pal 558.41 GB Member Online mdisk( 1 3 SAS
23 558.41 GB Member Online mdisk(l 1 4 SAS
17 558.41 GB Member Online mdisk(l 1 5 SAS E
12 558.41GB MWember Online mdisk( 1 6 SAS
10 558.41GB MWember Online mdisk( 1 7 SAS
18 558.41GB Member Online mdisk(} 1 8 SAS
9 558.41GB Member Online mdisk(} 1 il SAS
" 558.41 GB Member Online mdisk1 1 10 SAS
8 558.41 GB Member Online mdisk1 1 0l SAS
14 558.41 GB Member Online mdisk1 1 12 SAS

Figure 7-3 Internal storage window
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On the right side of the Internal Storage window, the selected type of internal disk drives is

list

>

vVvyYvyvyYYyvyy

ed. By default, the following information also is listed:

Logical drive ID

Drive’s capacity

Current type of use (unused, candidate, member, spare, or failed)
Status (online, offline, and degraded)

MDisk’s name that the drive is a member of

Enclosure ID that it is installed in

Physical Drive Slot ID of the enclosure in which it is installed

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.

More details can be shown (for example, the drive’s Technology Type) by right-clicking the
blue header bar of the table, which opens the selection panel, as shown in Figure 7-4.

mcr-atl-cluster-01 > Pools > Internal Storage ~

Drive Class Filter LY
- . ‘ﬁ Configure Storage |
o w
@ All Internal ‘ All Internal
I % |
C it I 3
185.81 GB, 55D AII:Z:tEiIn: MDisk Capacity 8.91TB
io_grp0 Spare Capacity 558.41 GB
Total Capacity 12.727TB
= 558.41 GB, SAS
10000 rpm i actions v B - A v
io_grp0
.4 Drive 1D
20 558.41GB Spare Oniine F sAS -
2 558.41GB Member [ oniine mdiska) 4| Capacity 343
24 558.41GB Member & oniine mdiskl) ke Use SAS
23 558.41 GB Member [ oniine mdiskd -4 status SAS
7 558.41 GB Member EJ Onling mdiskl 4 MDisk Name SAS =
12 558.41 GB MWember EJ Online mdiskl MDisk ID SAS
. Online i
10 558.41 GB Member mdigkd Member 1D | SAS
13 558.41GB Member Online mdiskd 5 SAS
X .| Enclosure ID —
9 558.41GB Member Oniine mdiskd SAS
1 558.41GB Member [ online mdisk1 | slot 1D SAS
8 558.41GB Member [ onine mdisk Part Number SAS
14 558.41 GB Wember [ onine mdisk1 Part Identity SAS
15 558.41GB Member [ onine mdisk? .4 Technalogy Type SAS
13 558.41 GB MWember EJ Online mdisk1 REM SAS
e Frmad mm v = P S . = e s
Showing 24 drives | Selecting 0 drives Drive Class
I Show Select/Deselect All
R Tl (3 ) — R ——)

Figure 7-4 Internal storage window details selection

You also can find the internal storage capacity allocation indicator in the upper right corner.

Th

e Total Capacity shows the overall capacity of the internal storage that is installed in the

IBM Storwize V5000 storage system. The MDisk Capacity shows the internal storage
capacity that is assigned to the MDisks. The Spare Capacity shows the internal storage
capacity that is used for hot spare disks.
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The percentage bar that is shown in Figure 7-5 indicates how much capacity is allocated.

—1'..._ |

':EIPEE_it'h" MDisk Capacity 8.91 TB
Allocation Spare Capacity 558.41 GB
Total Capacity 12.72 TB

Figure 7-5 Internal storage allocation indicator

7.1.2 Actions on internal drives

There are a number of actions that can be performed on the internal drives when you select
them and right-click or click the Actions drop-down menu, as shown in Figure 7-6.

mcr-atl-cluster-01 > Pools > Internal Storage «

Drive Class Filter § E——
. . ‘ﬁ Configure Storage |
T R
All Internal All Internal
C it i i
185.81 GB, S5D AIIZE:EL: MDisk Capacity 8.91TB
io_grp0 Spare Capacity 558.41 GB
Total Capacity 12.72TB
= 558.41 GB, SAS
10000 rpm %
io_grp0
‘| .
20 55841 GB Spare Online 1 1 SAS -
22 S58.41GB Melsy i grror 1 2 SAS
21 558.41GB Mel 4§ Toke Offline 1 3 SAS
23 55841 GB Mel 1 4 SAS
A} Mark as ... >
17 558.41GB Mel 1 5 SAS s
12 szg.4108 Ml W Identify 1 6 SAS
10 558.41GB Mel 6% Show Dependent Volumes 1 7 SAS
13 558.41GB Mei[=] Properties 1 8 SAS
9 55841 GB Member Onine mdisk0 1 9 SAS [
n 55841 GB Member Online mdisk1 1 10 SAS

Figure 7-6 Internal drive Actions menu

Fix Error

The Fix Error action starts the Directed Maintenance Procedure (DMP) for a defective drive.
For more information, see Chapter 12, “RAS, monitoring, and troubleshooting” on page 559.

Take Drive Offline window

The internal drives can be taken offline when there are problems with the drives. A
confirmation window opens, as shown in Figure 7-7 on page 300.
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Take Drive Offline [drive 1) X

WARNING!

Thiz actien tzkes the drive offling and is to
be used enly when there are preblems on
the drive.

The system prevents the drive frem being
taken offline if there will bz resulting data
lzss,

Cinly take a drive offling if 2 spare drive is available.

Take the drive offline even if redundancy is lost an
the array.

l EIHZJ l Zancel J

Figure 7-7 Take internal drive offline warning

A drive should be taken offline only if a spare drive is available. If the drive fails (as shown in

Figure 7-8), the MDisk (of which the failed drive is a member) remains online and a hot spare
is automatically reassigned.

i= Actions ¥

Diriwee 1DV Capacity Use Status MDisk Name Enclosure 10V Drive Slot
107 275.90 GB Candidst= [ Online 2

1] S31.01 GB  Member ¥ Cnlin= rrdiskd 4

1 9231.01 GB Failed 3 Orfiine &

2 531.01 GB  Member [ Cnilin= rrdiiskd 1 12

Figure 7-8 Internal drive taken offline

If no sufficient spare drives are available and one drive must be taken offline, the second

option for no redundancy must be selected. This option results in a degraded MDisk, as
shown in Figure 7-9.

mcr-atl-cluster-01 > Pools > MDisks by Pools +
[ & New Pool 3 Detect MDisks = Actions ¥
Hame Status Capacity Mode
ﬁ Not in a Pool
< @ V5000_Pool3 (B Degraded 0% | 0bytes Used/272TB
mdisk3 (?J Degraded 273TB Array

Figure 7-9 Internal drive that is failed with MDisk degraded
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The IBM Storwize V5000 storage system prevents the drive from being taken offline if there
might be data loss as a result. A drive cannot be taken offline (as shown in Figure 7-10) if no
suitable spare drives are available and, based on the RAID level of the MDisk, drives are
already offline.

Mark drive as failed

Q The task completed with srrers,

100%

= Diztails

iClosei| | Canc

Figure 7-10 Internal drive offline not allowed because of insufficient redundancy

Example 7-1 shows how to use the chdrive CLI command to set the drive to failed.

Example 7-1 The use of the chdrive command to set drive to failed

chdrive -use failed drivelD
chdrive -use failed -allowdegraded drivelD

Mark as
The internal drives in the IBM Storwize V5000 storage system can be assigned to the
following usage roles, as shown in Figure 7-11 on page 302:

» 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.
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mcr-atl-cluster-01 > Pools > Internal Storage +

Drive Class Filter

—
‘ Q All Internal

8,
¢~ Configure Storage

185.81 GB, SSD
io_grp0

= 558.41 GB, SAS
10000 rpm
io_grp0

i= Actions ¥ -

All Internal

Fix Error
98 Take Offline
7 Mark as ...

W Identify
ﬂ—'lﬁ Show Dependent Volumes

Properties

& Online

Candidate

Spare

e Online
1 558.41 GB Member Online
8 558.41 6B Member Online
9 558.41GE Member Onling
10 558.41GE Member Online
4 EGR 41 R Mamhar ¥ rinfine

Showing 24 drives | Selecting 1 drive

- 7o% D
CBPB(_“V MDisk Capacity 8.91TB
Allocation Spare Capacity 558.41 GB
Total Capacity 12.727TB

& ~ |[Fiter
MDisk Name Enclosure ID
1 20 SAS T
1 23 SAS
1 pal SAS H
1 19 SAS
1 22 SAS
1 1 SAS
mdisk1 1 17 SAS
mdisk1 1 1 SAS
mdisk0 1 9 SAS
mdisk0 1 T SAS
medic b1 1 An cAS -

Figure 7-11 Internal drive Mark as... option

The new role that can be assigned depends on the current drive usage role. These
dependencies are shown in Figure 7-12.

woud

To
Unused Candidate Failed Member Spare
Unused
Candidate no option
Failed
Member Na change on member drives
Spare no option

Figure 7-12 Internal drive usage role table

Identify
Use the Identify action to turn on the LED light so that you can easily identify a drive that must
be replaced or that you want to troubleshoot. The panel that is shown in Figure 7-13 on

page 303 appears when the LED is on.

302
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Information

|
| The identify LED is turned on for drive slot 2 in enclosure 5.
I When you are ready to proceed, click Turn LED Off,

= -~

Figure 7-13 Internal drive identification

Click Turn LED Off when you are finished.

Example 7-2 shows how to use the chenclosureslot command to turn on and off the drive
LED.

Example 7-2 The use of the chenclosureslot command to turn on and off drive LED

chenclosureslot -identify yes/no -slot slot enclosurelD

Show Dependent Volumes

Clicking Show Dependent Volumes shows you volumes that are dependent on the selected
drive. Volumes are dependent on a drive only when the underlying disks or 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
created that use this drive.

Figure 7-14 shows an example if no dependent volumes are detected for this specific drive.

Volumes Dependent on Drive 20

Bl Mo items found.

Clazz

Figure 7-14 Internal drive no dependent volume
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Figure 7-15 shows the list of dependent volumes for a drive when its underlying MDisk is in a
degraded state.

Volumes Dependent on Drive 29

Showing 1 volume | Sslecting 0 volumes

| Clas= |

Figure 7-15 Internal drive with dependent volume

Example 7-3 shows how to view dependent volumes for a specific drive by using the CLI.

Example 7-3 Command to view dependent Vdisks for a specific drive

1sdependentvdisks -drive drivelD
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Properties

Clicking Properties (as shown in Figure 7-16) in the Actions menu or double-clicking the
drive provides the vital product data (VPD) and the configuration information. The Show
Details option was selected to show more information.

Properties (drive 7)

Drive Slot Drive
General
Drive ID
Status
Use
uIiD

Quorum ID

Technical
Technology Type
Capacity

RPM

Vendor ID
Product ID

Part Number
Part Identity
Firmware Level

FPGA Level

Logical
MDisk ID
MDisk Name
Member ID
Node ID

Node Name

+| Show Details

7
Online
Member

5000cca016152500

SAS

558.41 GB

10000

IBM-AD40

HUC109060C5560

00Y2430
11549Y7448YXXXKNGBMHTF

J2E3

3
mdisk4
4

m

Close

Figure 7-16 Internal drives properties: Part1

If the Show Details option is not selected, the technical information section is reduced, as
shown in Figure 7-17.

Technical
Technology Type
Capacity

RPM

Firmware Level

SAS
558.41 GB
10000
J2E3

Figure 7-17 Internal drives properties no details
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A tab for the Drive Slot is available in the Properties panel (as shown in Figure 7-18) to get
specific information about the slot of the selected drive.

Properties (drive 7)

Drive Slot Drive

Enclosure ID 1

Slot ID 22

Port 1 Status & online
Port 2 Status @ Online

Close

Show Details

Figure 7-18 Internal drive properties slot

Example 7-4 shows how to use the 1sdrive command to display configuration information
and drive VPD.

Example 7-4 The use of the Isdrive command to display configuration information and drive VPD

1sdrive drivelD
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7.2 Configuring internal storage

The internal storage of an IBM Storwize V5000 can be configured into MDisks and pools by
using the system setup wizard during the initial configuration. For more information, see
Chapter 2, “Initial configuration” on page 27.

The decision that is shown in Figure 7-19 must be made when a IBM Storwize V5000 is
configured.

108 Internal 12 MDisks 7 Pools
Drives

Customise
storage

Use initial
Configuration

Figure 7-19 Decision to customize storage configuration

The decision choices include the following meanings:
» Use initial configuration

During system setup, all available drives can be configured based on the RAID
configuration presets. The setup creates MDisks and pools but does not create volumes.

If this automated configuration fits your business requirement, it is recommended that this
configuration is kept.

» Customize storage configuration
A storage configuration might be customized for the following reasons:
— The automated initial configuration does not meet customer requirements.

— More storage was attached to the IBM Storwize V5000 and must be integrated into the
existing configuration.

7.2.1 RAID configuration presets

RAID configuration presets are used to configure internal drives that are based on
recommended values for the RAID level and drive class. Each preset has a specific goal for
the number of drives per array and the number of spare drives to maintain redundancy.

Table 7-1 on page 308 describes the presets that are used for SSDs for the IBM Storwize
V5000 storage system.
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Table 7-1 SSD RAID presets

Preset Purpose RAID Drives per Drive count | Spare drive
level array goal (Min - Max) goal

SSD RAID 5 Protects against a single drive failure. 5 8 3-16 1
Data and one stripe of parity are
striped across all array members.

SSD RAID 6 Protects against two drive failures. 6 12 5-16 1
Data and two stripes of parity are
striped across all array members.

SSD RAID 10 Protects against at least one drive 10 8 2-16 (even) | 1
failure. All data is mirrored on two array
members.

SSD RAID 1 Protects against at least one drive 1 2 2 1
failure. All data is mirrored on two array
members.

SSD RAID O Provides no protection against drive 0 8 1-8 0
failures.

SSD Easy Tier | Mirrors data to protect against drive 10 2 2-16 (even) | 1

failure. The mirrored pairs are spread
between storage pools to be used for

the Easy Tier function.

SSD RAID instances: In all SSD RAID instances, drives in the array are balanced across

enclosure chains, if possible.

Table 7-2 describes the RAID presets that are used for hard disk drives (HDDs) for the IBM

Storwize V5000 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 1 Alldrives inthe 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 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.
Basic Protects against at least one 10 8 1 Alldrivesinthe array are
RAID 10 drive failure. All data is (evens) from the same chain
mirrored on two array wherever possible.
members.
308 Implementing the IBM Storwize V5000




drive failures.

Preset Purpose RAID | Drives | Drive count | Spare Chain balance
level | per (Min - Max) goal
array
goal
Balanced Protects against at least one 10 8 2-16 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 0 Provides no protection against | 0 8 1-8 0 Alldrivesinthe array are

from the same chain
wherever possible.

7.2.2 Customizing initial storage configuration

If the initial storage configuration does not meet the requirements, pools must be deleted.
Select the Pool navigator in the GUI and click Pools — MDisks by Pools. Select and
right-click the pool and then select Delete Pool, as shown in Figure 7-20.

mcr-atl-cluster-01 > Pools > MDisks by Pools +

% New Pool 43 Detect MDisks Actions ¥
T
m Notin a Pool
b @ 10Group1 Storage1 Qchange Lcon
R

B @ 10Group1 Storage2 1 Rename

3¢ Delete Fool
@’ MuitiTierPool /) Propertics
0 @& vs000_pool_1 [ onine
o @& vse00_pool 3 Onine

| 119.00 GB Used/ 1.63 TB

| 0 bytes Used / 832.00 GB

| ‘534.00 GB Used/ 3.99 TB

4.83 TB Virtual Capacity

| 1.17 TB Used / 3.81 TB

5.13 TB Virtual Capacity

| 50.00 GB Used /272 THB

Figure 7-20 Delete selected pool
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The option for deleting the volume, host mappings, and MDisks must be selected so that all
associated drives are marked as a candidate for deletion, as shown in Figure 7-21.

Delete Pool x

You have selected to delete pool ¥5000_Pool_3. The following
Y volumes have data in this pool:

Vola-1

@elete all volumes, host mappings, and MDisks that are
ociated with this pool.

(R Dels{:nl] | Cancel |

Figure 7-21 Delete pool confirmation

These drives now can be used for a different configuration.

Important: When a pool is deleted, data that is contained within any volume that is
provisioned from this pool is deleted.

7.2.3 Creating an MDisk and pool

To configure internal storage for use with hosts, click Pools — Internal Storage and then
click Configure Storage, as shown in Figure 7-22.

mcr-atl-cluster-01 > Pools > Internal Storage «

Drive Class Filter

-~ -

* All Internal
185.81 GB, SSD
io_grp0

_— 558.41 GB, SAS
10000 rpm iS Actions v B w
io_grp0

All Internal

. Drive ID paci Use < sk Name
& :5:5:?':4;;; B, SAS 9 837.86 GB Member Onling mdiskS
io_grp1 32 837.86GB Member [ oniine mdisks
== 837.86 GB, SAS 30 558.41 GB Member Cnline mdisk3
& 10000 rpm K| 558.41 GB Member Onling mdisk3
A 33 558.41 GB Member _F_/] Cnline mdisk3
46 558.41 GB Member [®3 onine mdisk3

Figure 7-22 Click Configure Storage
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A configuration wizard opens and guides you through the process of configuring internal
storage. The wizard 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.
Figure 7-23 shows an example in which 15 drives are available for configuration.

Configure Internal Storage

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

Storage Found:

(1 drives) 185.81 GB, 55D, io_grpQ

(14 drives) 558.41 GB, SAS, 10000 rpm, io_grp0
(0 drives) 558.41 GB, SAS, 10000 rpm, io_grpl
(0 drives) 837.86 GB, SAS, 10000 rpm, io_grpl

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: Select a drive class...

e e e e ]

Next = Cancel

Figure 7-23 Available drives for new MDisk

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.

Information

| You have 3 unused drives. Would yvou like to include them in yvour RAID
| configuration?

Figure 7-24 Unused drives warning

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.

The use of the storage configuration wizard simplifies the initial disk drive setup and offers the
following options:

» Use the recommended configuration
» Select a different configuration

Selecting Use the recommended configuration guides you through the wizard that is
described in 7.2.4, “Using the recommended configuration” on page 312. Selecting Select a
different configuration uses the wizard that is described in 7.2.5, “Selecting a different
configuration” on page 314.
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7.2.4 Using the recommended configuration

312

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

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

Storage Found:

(1 drives) 185.81 GB, S50, io_grp0

(14 drives) 558.41 GB, SAS, 10000 rpm, io_grp0
(0 drives) 558.41 GB, SAS, 10000 rpm, io_grpl
(0 drives) 837.86 GB, SAS, 10000 rpm, io_grpl

m

Use the recommended configuration

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

Select a different configuration

Configuration Summary:

0 x 5SD RAID-1 (185.31 GB, 550, io_grp0):
Q There are not enough drives to satisfy the target number of drives
that is needed for the configuration.
2 x Basic RAID-5 (558.41 GB, SAS, 10000 rpm, io_grp0):
7, 7 drives
0 Hot Spares

0 Unconfigured Drives -

Finish Cancel

Figure 7-25 The recommended configuration

The following recommended RAID presets for different drive classes are available:

» SSD EasyTier or RAID 1 for SSDs
» Basic RAID 5 for SAS drives
» Basic RAID 6 for Nearline SAS drives

Figure 7-25 shows a sample configuration with 1x SSD and 14x SAS drives. The
Configuration Summary shows a warning that there are insufficient SSDs installed to satisfy
the RAID 1 SSD preset (two drives are required to do this), plus a third drive for a hot spare.

By using the recommended configuration, spare drives are also automatically created to meet
the spare goals according to the preset chosen; one spare drive is created out of every 24
disk drives of the same drive class on a single chain. Spares are not created if sufficient
spares are already configured.

Spare drives in the IBM Storwize V5000 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. Thus,
an SSD array with no SSD spare available uses an HDD spare instead.

If the proposed configuration meets your requirements, click Finish, and the system
automatically creates the array MDisks with a size according to the chosen RAID level.

Storage pools also are automatically created to contain the MDisks with similar performance
characteristics, including the consideration of RAID level, number of member drives, and drive
class.
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Important: This option adds new MDisks to an existing storage pool when the

characteristics match. If this is not what is required, the Select a different configuration

option should be used.

After an array is created, the Array MDisk members are synchronized with each other through
a background initialization process. The progress of the initialization process can be
monitored by clicking the icon at the left of the Running Tasks status bar and selecting the

initialization task to view the status, as shown in Figure 7-26.

i= Actions * -

2 837.66 GB Member
32 837.86 GB Member
30 55841 GB Member
KLl 358.41 GB Member
33 300.41 GB  Member
45

h3s

Running Tasks )

¥ oniline
Online
Onling
Online

[ e i

MDisk Hame
mdiskS

mdisk5
mdisk3
mdisk3
mdisk3

Al K]

2 Volume Synchronizations

53m 1 FlashCopy operation

39s

2 Array Initializations

[SE T O T T E T ¥

Figure 7-26 Running task panel
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Click the taskbar to open the progress window, as shown in Figure 7-27. The array is

available for 1/0 during this process. The initialization does not affect the availability because
of possible member drive failures.

2 Array Initializations X
Hame Progress me Remaining
SR 5:3213
Array mdisk2 5:32:13
oK |

Figure 7-27 Initialization progress view

7.2.5 Selecting a different configuration

314

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 and RAID preset.

The drive class selection list contains each drive class that is available for configuration, as
shown in Figure 7-28 on page 315.
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Configure Internal Storage X

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

Storage Found:

(1 drives) 185.81 GB, 55D, io_grp0

(14 drives) 558.41 GB, SAS, 10000 rpm, io_grp0
(0 drives) 558.41 GB, SAS, 10000 rpm, io_grpl
(0 drives) 837.86 GB, SAS, 10000 rpm, io_grpl

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 =pare
drives.

Select a different configuration

Drive Class: Select a drive class... | TL|

Select a drive class...

(1) 185.81 GB, S50, io_grp0

(14) 558.41 GB, SAS, 10000 rpm, io_grp0
(0) 558.41 GB, SAS, 10000 rpm, io_grpl
(0) 837.86 GB, SAS, 10000 rpm, io_grpl

A A A

‘Cancel |

Figure 7-28 Select drive class for new configuration

2. Click Next and select the appropriated RAID preset, as shown in Figure 7-29.

Configure Internal Storage X

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

Storage Found:

(1 drives) 185.81 GB, 55D, io_grp0

(14 drives) 558.41 GB, SAS, 10000 rpm, io_grp0
(0 drives) 558.41 GB, SAS, 10000 rpm, io_grpl
(0 drives) 837.86 GB, SAS, 10000 rpm, io_grpl

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: (14) 558.41 GB, SAS, 10000 rpm, io_grp0

Preset: Select a preset... |-Iﬂ-r
Select a preset... A

Basic RAID-5

Basic RAID-6

Basic RAID-10

RAID-0

Figure 7-29 Select the RAID preset

Next = | Cancel |

3. Define the RAID attributes.

You can tune RAID configurations slightly that are based on best practices. Selections
include the configuration of spares, optimization for performance, optimization for capacity,
and the number of drives to provision.
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Each IBM Storwize V5000 preset has a specific goal for the number of drives per array.
For more information, see the Information Center at this website:

http://pic.dhe.ibm.com/infocenter/storwize/V5000 ic/index.jsp
Table 7-3 shows the RAID goal widths.

Table 7-3 RAID goal width

RAID level HDD goal width SSD goal width
0 8 8

5 8 9

6 12 10

10 8 8

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 V5000 provisions eight
physical disk drives in a single array MDisk, except for the following situations:

¢ RAID 6 uses 12 disk drives.
e SSD Easy Tier uses two disk drives.

Hence, creating an Optimized for Performance configuration is only possible if 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 7-30 shows an example in which not all of the provisioned drives can be used in
a performance optimized configuration (six drives remain).

Select a different configuration

Drive Class: (38) 278.90 GB, SAS, 15000 rpm, io_grpd
Preset: Basic RAID-5
./ Automatically configure spares

Optimize for Performance

Optimize for Capacity

Number of drives to provision

Configuration Summary:

4 x Basic RAID-5 (278.90 GB, SAS, 15000 rpm, io_grp0):
8, 8, 8, 8 drives
0 Hot Spares

6 Unconfigured Drives
/W This configuration cannot fully use the number of drives that was requested.
Select Optimize for Capacity to allocate all the storage to the arrays.

Figure 7-30 Optimization for performance failed

Implementing the IBM Storwize V5000



http://pic.dhe.ibm.com/infocenter/storwize/v3700_ic/index.jsp

Figure 7-31 shows that the number of drives is not enough to satisfy the needs of the

configuration.

Select a different configuration

Drive Class: (38) 278.90 GB, SAS, 15000 rpm, io_grpd
Preset: Basic RAID-5
.+ Automatically configure spares

Optimize for Performance

Optimize for Capacity

@ Number of drives to provision
(Cu_nﬂum:ali_u_n_s_ummarv-
0 x Basic RAID-5 (278.20 GE, SAS, 15000 rpm, io_grp0):

B The number of drives entered is not enough to satisfy the target
\number of drives that is needed for the configuration.

Figure 7-31 Not enough drives for performance optimization

Figure 7-32 shows that there are a suitable number of drives to configure performance

optimized arrays.

Select a different configuration

Drive Class: {38) 278.90 GB, SAS, 15000 rpm, io_grpQ
Preset: Basic RAID-S
_4| Automatically configure spares
Optimize for Performance
Optimize for Capacity

32 Number of drives to provision

Configuration Summary:

4 x Basic RAID-5 (273.90 GB, SAS, 15000 rpm, io_grp0):
8, 8, 8, 8 drives
0 Hot Spares
6 Unconfigured Drives

Figure 7-32 Arrays match performance goals

Four RAID 5 arrays where built and all provisioned drives are used.

— Optimize for Capacity

Optimizing for capacity creates arrays that allocate all 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 7-33 on page 318.
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Select a different configuration

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

Preset: gEasic RAID-5

4 Automatically configure spares
Optimize for Performance
O dptimize for Capacity

g Number of drives to provision

Configuration Summary:

2 x Basic RAID-5 (138.23 GB, SAS, 15000 rpm, ic_grp0):
5, 4 drives
0 Hot Spares
0 Unconfigured Drives

Figure 7-33 Capacity optimized configuration

4. Storage pool assignment.

Choose whether an existing pool must be expanded or whether a pool is created for the
configuration, as shown in Figure 7-34.

Configure Internal Storage Step 2o0f2 X

Preset:
Basic RAID-3

Expand an existing pool

Create one or more new pools

= Back Finish Cancel

Figure 7-34 Storage pool selection

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 7-35 on page 319.
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Configure Internal Storage

Step 2o0f2 X

Preset:
E
Basic RAID-S

& Expand an existing pool

[ oniine

mdizkgrp0

Create one or more new pools

23978

| < Back | Finish

23978

| Cancel |

Figure 7-35 List of matching storage pool

b. Create one or more pools.

Alternatively, a storage pool is created by entering the required name, as shown in

Figure 7-36.

Configure Internal Storage

Siep 2o0f2 X

Preset:
Easic RAID-5

Expand an existing pool

© Create one or more new pools

Pool Name or Prefix

| createneweool

| < Back | | Finish |

| Cancel |

Figure 7-36 Create new pool

All drives are initialized when the Configuration wizard is finished.
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7.3 Working with MDisks on internal and external storage

After the configuration is complete for the internal storage, you can find the MDisks that were
created on the internal drives in the MDisks by Pools window.

You can access the MDisks window by clicking Home — Overview and then clicking the

MDisks function icon. In the extended help information window, click Pools, as shown in
Figure 7-37.

mcr-atl-cluster-01 > Home > Overview v

| .~ Suggested Tasks =

< -

2 Fibre Channel Hosts
31 Internal
Drives ﬂ : @ : :ju-— \‘E

. 3 MDisks 3 Pools 12 Volumes 1 SAS Host
0 External X
Storage Systems 3 iSCSI Hosts

:1‘ MDisks

@ Watch e-Learning: Configuring Storage

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or volumes from an external
storage system. MDisks are not visible to host systems.

© Need Help

» To manage MDisks, visi

Figure 7-37 MDisk from Overview window
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An alternative way to access the MDisks window is by using the Pools function icon and
selecting MDisk by Pools, as shown in Figure 7-38.

IBM Storwize V5000 . Welcume,sup‘ei'l'lser = Legal | Logout | Help

mcr-atl-cluster-01 > Home > Overview ¥

‘. '~ Suggested Tasks ¥ |

2 Fibre Channel Hosts
,
ee— - = ~

( Internal Storage | 3 Pocls T 4 =A% Host
( External Storage ), kﬁ

3 iSCSI Hosts

@ watch e-Learning: Configuring Storage

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or volumes from an external
storage system. MDisks are not visible to host systems.

EE

@ ¥ MDisks
i

&

&

@ Need Help

» To manage MDisks, visit Pools

Figure 7-38 MDisk from Pools icon

By using the MDisks by Pools window, you can manage all MDisks that are made up of
internal and external storage. Figure 7-39 shows internal and externally virtualized MDisks. In
this example, the MDisks that are associated with the storage system (DS3400) are externally
virtualized on an IBM DS3400 system.

mcr-atl-cluster-01 > Pools > MDisks by Pools +

#pNew Pool /{3 Detect MDisks  i= Actions ¥

| Hame | Status | Capacity | Mode | Storage System | LUN
(€] f Not in a Pool
mdisk3 [ online 1.00 GB Unmanaged DS53400 0000000000000002
mdisks [ online 100.00 GB Unmanaged DS3400 0000000000000001
Q @ DS3400 [ onine  [0% | 0 bytes Used/2.00 GB
mdisk? [ online 1.00 GB Managed DS3400 0000000000000004
mdiské [Z oniine 1.00 GB Managed DS3400 0000000000000003

e @ MigrationPool_1024 B onine  [0%

0 bytes Used / 50.00 GB

mdisk2 ¥ online 50.00 GB Managed DS3400 0000000000000000
@ @ V5000_Pool_1 Onliine  [1% | 102.00 GB Used/7.63TB
@ @ V5000_Pool_2 [ onine 1% | 51.00 GB Used /3.81 T8

Figure 7-39 MDisks by Pools window
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The window provides the following information:

MDisk name

Status

Capacity

Mode

Name of the storage pool it belongs to

Name of the backing storage system for MDisk on external storage
MDisk’s LUN ID from external storage systems

Assigned storage tier

vVVyVYyVYVYYVYYVvYYyY

In IBM Storwize V5000, an MDisk features the following MDisk modes:
» Array

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

» Unmanaged

Logical Unit Numbers (LUNSs) that are presented by external storage systems to IBM
Storwize V5000 are discovered as unmanaged MDisks. The MDisk is not a member of any
storage pools, which means it is not used by the IBM Storwize V5000 storage system.

» Managed

Managed MDisks are LUNs that are presented by external storage systems to an IBM
Storwize V5000 that are assigned to a storage pool and provide extents so that volumes
can use it. Any data that was on these LUNs when they are imported is lost.

» Image

Image MDisks are LUNs presented by external storage systems to an IBM Storwize
V5000 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
wizard” on page 237.

For more information about attaching, zoning, and presenting external storage to the IBM
Storwize V5000, see Chapter 11, “External storage virtualization” on page 547.

Externally virtualized storage can be used on an IBM Storwize V5000 in one of the following
ways:

» Create empty LUNs on the external storage that is seen as unmanaged MDisks when they
are presented to the IBM Storwize V5000. These MDisks can then be added to existing or
new storage pools. If existing LUNs are used, any data on these LUNs is lost.

» Use existing LUNs on the external storage that is seen as unmanaged MDisks when they
are presented to the IBM Storwize V5000. These MDisks can then be imported into an
existing storage pool or a storage pool that is created. Any data on these LUNs is
preserved.

7.3.1 Adding Externally Virtualized MDisks to storage pools

322

By adding unmanaged MDisks to a pool, their status changes to Managed MDisks. Managed
MDisks can belong to only one pool. Unmanaged MDisks can be added to a newly created
pool or to an existing pool to expand its capacity. Pools are commonly used to group MDisks
from the same storage subsystem.

A pool can be created in the MDisks by Pools window by clicking the New Pool icon. Assign a
name to the pool and choose an icon, if wanted, as shown in Figure 7-40 on page 323.
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Existing data: If there is existing data on the unmanaged MDisks that you must preserve,
do not use the Add to Pool feature because this action deletes data. Use the Import feature
instead, which is described in 7.3.2, “Importing externally virtualized MDisks to storage
pools” on page 326.

Create Pool X

Pool Name (optional):

| Ds3400|

@) Choose Icon (&)

e

|. Next = | | Cancel |

Figure 7-40 Create Pool: Part 1

By using the Create Pool window (as shown in Figure 7-41), you can include unmanaged
MDisks in the new pool. Several filter options at the top of the window with which you can limit
the selection by storage subsystem, capacity, and so on. Several MDisks can be selected by
pressing the Ctrl or Shift keys while you click the MDisks that are listed. Also, the Detect
MDisks icon starts a SAN discovery for finding recently attached external storage systems.

Create Pool X

Select the MDisk to include in the pool (optional):

3 Detect MDisks 5 + All System Storage L v

Hame atus paci Mode orage System N

mdisk3 Online 1.00 GB Unmanaged DS3400 0000000000000002
mdisks EJJ Onling 100.00 GB Unmanaged DS3400 0000000000000001
mdiské Online 1.00GE Unmanaged DS3400 0000000000000003
mdisk? Online 1.00 GB Unmanaged DS3400 0000000000000004

Showing 4 MDisks | Selecting 2 MDisks

T

| = Back | | Create | | Cancel |

Figure 7-41 Create Pool: Part 2

To add unmanaged MDisks to an existing pool, select the MDisk from the Not in a Pool
section, click Actions — Add to Pool, as shown in Figure 7-42 on page 324.
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mcr-atl-cluster-01 > Pools > MDisks by Pools +

[ b New Pool 43 Detect MDisks = Actions ¥

e oo by sl i
= &P Remove from Poo
= ﬁ Not in a Pool
@ Import

mdisk5 ) nmanaged DS3400 ooooooonoooo00o0
-+ Include Excluded MDisk
mdisk3 nmanaged DS3400 gooooooooooooon2

*8 select Tier

MigrationPool_1024 | 0 bytes Used /50.00 GB

@

[{ RAID Actions

V5000_Pool_1 5 Rename | 91.00 GB Used/7.63TB

@

TIY

. Show Dependent Volumes

V5000_Pool_2 Properties | 51.00GB Used/3.81TB

< DS3400 Onine 0% | ©0bytes Used/2.00 GB
mdisk [ onine 1.00 GB Managed DS3400 1000000000000003
mdisk? Online 1.00 GB Managed DS3400 0000000000000004

Figure 7-42 Add an unmanaged MDisk to a storage pool

Existing data: If there is existing data on the unmanaged MDisks that you must preserve,
do not select Add to Pool on this LUN because this action deletes the data. Use the Import
feature instead, which is described in 7.3.2, “Importing externally virtualized MDisks to
storage pools” on page 326.

Choose the storage pool to which you want to add the MDisk and click Add to Pool, as
shown in Figure 7-43.

Add MDisk to Pool X

Adding an MDisk to a pool deletez any existing data on the MDizk. If data needs to be retained on
an MDisk, consider impaorting the MDisk to an image-mode volume.

Select a pool to add the following MDisks:
mdisk3

Select a Pool

E - L -
Hame Status Free Capacity | Capacity

DS3400 %] online 2.00 GB 2.00 GB
MigrationPool_1024 [ Online 50.00 GB 50.00 GB
W5000_Pool_1 %] Online (@ 7.54TB 763TB
WS000_Pool_2 ¥ online 3.76TB 381 TB

& add to Pool | | Cancel |

Figure 7-43 Add MDisk to pool
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After the IBM Storwize V5000 system completes this action, the MDisk is shown in the pool to
which it was added, as shown in Figure 7-44.

mcr-atl-cluster-01 > Pools >

MDisks by Pools +

I % New Pool 3 Detect MDisks = Actions v

Name Status Capacity Mode Storage System LUN

® ﬁ Not in a Pool

& @ MigrationPool_1024 [ onine  [0% | 0 bytes Used /50.00 GB

@ @ V5000_Pool_1 Online  [1% | 91.00GB Used/7.63TB

) @ V5000_Pool_2 [ onine 1% | 51.00GB Used/3.81TB

ﬂ’ DS53400 [ onine  [0% | 0 bytes Used/3.00 GB
mdisk6 Online 1.00 GB Managed DS3400 0000000000000003
mdisk? Online 1.00 GB Managed DS3400 0000000000000004
mdisk3 [ online 1.00 GB Managed D33400 0000000000000002

Figure 7-44 MDisk added to pool

In some cases, you might want to remove MDisks from storage pools to reorganize your

storage allocation. You can remove MDisks from storage pools by selecting the MDisks and

clicking Remove from Pool from the Actions drop-down menu, as shown in Figure 7-45.

mcr-atl-cluster-01 > Pools >

MDisks by Pools +

[ % New Pool /(3 Detect MDisks

i= Actions ¥

[Name """
@ ﬁ Not in a Pool

MigrationPool_1024

V5000_Pool_1

?f’l'l Add to Pool
ﬁ Remowve from Pool R{b
Import

45 Include Excluded MDisk
*3 Select Tier

{f) RAID Actions

T Rename

é—% Show Dependent Volumes

@ Properties

mdiskf
mdisk7
mdisk3

[ Cniine 1.00 GB
g Onling 1.00 GB
g Onling 1.00 GB

ode orage system UN

| 0 bytes Used /50,00 GB

| 91.00GB Used /763 TB

| 51.00GB Used/3.81TB

| 0 bytes Used/ 3.00 GB
Managed DS3400 0000000000000003
Managed DS3400 0000000000000004
Managed DS3400 0000000000000002

Figure 7-45 Remove an MDisk from the storage pool

You must confirm the number of MDisks that you want to remove, as shown in Figure 7-46 on

page 326. If you have data on the MDisks and you still must remove the MDisks from the

pool, select the Remove the MDisk from the storage pool even if it has data on it. The
system migrates the data to other MDisks in the pool option.
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Remove MDisk from Pool x

You selected 1 MDisk to remowve. Verify the MDisk to remowve from
. the poal:

mdisk3 <- D53400

erify the number of MDisks you are removing:

1

.4 Remove the MDisk from the storage pool even if it has data on it.
The system migrates the data to other MDisks in the pool.

@ Delete Cancel

Figure 7-46 Confirm the removal of MDisk from the pool

Available capacity: Make sure that you have enough available capacity left in the storage
pool for the data on the MDisks to be removed.

After you click Delete, data migration from the selected MDisk starts. You can find the
migration progress in the Running Tasks status indicator, as shown in Figure 7-47.

1 Migration

'.;. ". | rii ir -I-i l
MDisk mdisk3 — Pool 053400

Figure 7-47 Data migration progress when MDisks are removed from the pool

7.3.2 Importing externally virtualized MDisks to storage pools
LUNs that are hosted on external storage systems can be imported into IBM Storwize V5000

storage. Hosts are used to be directly attached to these external storage systems. The hosts
can continue to use their storage that is now presented through the IBM Storwize V5000.
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To achieve this configuration, the existing external LUNs must be imported as an image-mode
volume by using the Import option. This action is possible for unmanaged MDisks only. Those
disks must not be added to a pool, as described in 7.3.1, “Adding Externally Virtualized
MDisks to storage pools” on page 322.

If the Import option is used and no existing storage pool is chosen, a temporary migration
pool is created to hold the new image-mode volume. This image-mode volume has a direct
block-for-block translation from the imported MDisk to the volume and existing data is
preserved.

Figure 7-48 shows an example of how to import an unmanaged MDisk. Select the
unmanaged MDisk and click Import from the Actions drop-down menu.

mcr-atl-cluster-01 > Pools > External Storage «

53 Detect MDisks = Actions

R~ to Poo Sty Mo
Remowve from Pool
= contre BN 1726-4xx FASIT
@Impurt ,{h_—,)

mdisk2 ] 30.00 GB Unmanaged
+ Include Excluded MDisk
mdizsk5s 100.00 GB Unmanaged

*0 Zelect Tier

[ RAID Actions

13 Rename
4 Show Dependent Volumes

=] Properties

Figure 7-48 Import MDisk

As shown in Figure 7-49, the Import wizard starts and then guides you through the import
process.

Import Wizard X

You have selected to import mdisk2 to an image-mode volume.
.+ Enable Caching

‘L Disable caching if you use Copy Services on an external storage system.

e A

|. Next = | | Cancel .

Figure 7-49 Import wizard: Step 1

In step 1 of the Import wizard, caching for the volume can be disabled; it is enabled by default.
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Clear the Enable Caching option if you use copy services on the external storage system that
is hosting the LUN. It is a best practice to use the copy services of IBM Storwize V5000 for
virtualized volumes. For more information about virtualizing external storage, see in

Chapter 11, “External storage virtualization” on page 547. For more information about
exporting volumes, see in Chapter 8, “Advanced host and volume administration” on

page 349.

Figure 7-50 shows step 2 of the Import wizard, which includes the option to import the MDisk
into an existing pool or a temporary pool.

Import Wizard X
Would you like to Import the mdisk to a specific pool or a temporary pool?

Select a target pool

Use a temporary pool

< Back Next = Cancel

Figure 7-50 Import wizard: Step 2

If you select the option to import the MDisk to an existing pool, click Next and you see step 3
of the Import wizard (as shown in Figure 7-51), which includes the option to choose an
existing destination storage pool (only pools with sufficient available capacity are listed). The
actual data migration begins after the MDisk is imported successfully.

Import Wizard

Select the pool to which you would like to migrate the MDisks.

& ¥ L v

Name fatus Tee pacity pacity
V5000_Pool_1 _rJJ Onling: [@ 7.58TB T63TB
V5000_Pool 2 Online 3.81TB 381 TB
< Back Finish Cancel

Figure 7-51 Import wizard: Step 3
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You can check the migration progress in the Running Tasks status indicator (as shown in
Figure 7-52) or by clicking Pools — System Migration.

1 Migration X
.;"% |_ ter

| Name | Progress

contreller0_0000000000000000, copy 0 — Pool V5000_Pool 2 %

Figure 7-52 Migration progress in the status indicator of Running Tasks

After the migration completes, you can find the volume in the chosen destination pool, as
shown in Figure 7-53.

mcr-atl-cluster-01 > Volumes > Volumes by Pool ~

Pool Filter L}

V5900_Pool._1 . Volume Allocation
18 Volume copies - =) V5000_Pool_2

90.00 GB Used / 7.63 TB

— )
Online
MigrationPool_... é::[h_s:, }nf_ﬁ':.‘,'l"e copy
1 Volume copy SRR e
1.00 GB Used / 51.00 GB
e -
V5000_Pool_2 F3 New Volume  i= Actions +
QVETILETRy |'Stat I'e: t [Itilizati
50.00 GB Used / 3.81 TB . it i ittt

. 4

controllerd_000000000000... Online | |

I | 50.00 GB 60050783008001

Figure 7-53 Volume migrated to destination pool
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All data is migrated off the source MDisk to MDisks in the destination storage pool. The
source MDisk changed its status to managed and is associated with an automatically created

migration pool. It can be used as a regular MDisk to host volumes, as shown in Figure 7-54.

mcr-atl-cluster-01 > Pools > MDisks by Pools +

% Mew Pool #3 Detect MDisks (= Actions =

Hame D Status Capacity NMode Storage Pool

@ ﬁ Not in a Pool -

= @ MigrationPool_1024 3 8 onine | L | 45.00 GB Used/50.0
mdisk2 3 [_d Online 50.00 G WigrationPool_1024

& @ V5000_Pool_1 1 [ onine 1% | 72.00GB Used/763

= @ V5000_Pool_2 2 [# Oniine  [1% | 50.00GB Used/3.81
mdisk4 1 [#2 oniine 3.82TB Array V5000_Fool 2

Figure 7-54 MDisk mode that is changed to managed

If you selected the Use a temporary Pool option, the MDisk is imported in step 2 of the Import
wizard. The window that is shown in Figure 7-55 opens in which you can specify the extent
size of the temporary pool. If you are planning to manually migrate this MDisk to a different
pool later, choose the extent size to match that pool.

Import Wizard x

Would you like to Import the mdisk to a specific pool or a temporary pool?

Select a target pool

Select an extent size for the temporary pool.

Extent Size: |1 GB

[ < Back | [ Finish | [ cancel |

Figure 7-55 Import MDisk to a temporary pool

The imported MDisk remains in its temporary storage pool as an image mode volume, as
shown in Figure 7-56 on page 331.
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mcr-atl-cluster-01 > Pools > MDisks by Pools +

%’ Mew Pool 43 Detect MDisks := Actions +

Name [ ats pa Mode orage Poo

= @ MigrationPool_1024 3 [ onine BRI 10.00 GB Used /51.0
mdisk3 5 %] cnine 1.00 GBI MigrationPool_1024
mdisk2 3 E'_J Online 50.00 GB Managed MigrationPool_1024
& @ V5000_Pool_1 1 [ onine 1% | 78.00GB Used/7.83
) @ V5000_Pool_2 2 [ onine 1% | 50.00GB Used/3.81

Figure 7-56 MDisk after import

If needed, the image mode volume can be migrated manually into a different pool by selecting
Migration to Another Pool or Volume Copy Actions. For more information about volume
actions, see Chapter 5, “I/O Group basic volume configuration” on page 161.

Alternatively, the migration into another pool can be done by clicking Pools — System
Migration. For more information about migration, see Chapter 6, “Storage migration wizard”
on page 237.

Any imported MDisk that was not migrated into a pool is listed under Pools — System
Migration, as shown in Figure 7-57.

mcr-atl-cluster-01 > Pools > System Migration +

S¢ Start New Migration = Actions + [3] +

Volume Hame Target Pool | Status Progress | UID
controllert 0000000000000 2 @ Online 60050763008000980000000000000853

Figure 7-57 Imported MDisk in the System Migration window

This feature is normally used as a vehicle to migrate data from existing external LUNs into
storage pools that are located internally or externally on the IBM Storwize V5000. You should
not use image mode volumes as a long-term solution for reasons of performance and
reliability.

To migrate an image mode volume into a regular storage pool, select the volume to be
migrated and click Actions — Migrate to Another Pool. Choose the required target storage
pool to migrate the data into and click Migrate, as shown in Figure 7-58 on page 332.
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Migrate Volume Copy

You selected to migrate the volume contreller0 _0000000000000002 in pool
MigrationPool_1024. Select the new pool that this volume will be migrated to. Source and
target pools must have the same extent size.

Select a Target Pool

5 - L v
Name Status Free Capacity | Capacity
MigrationPool_1024 E;J Omnline 50.00 GB 51.00 GB
W5000_Pool_1 % online [ 7547 763TB
V5000_Fool_2 %] online 376 TB 3.81 1B

|3 Migrate | | Cancel

Figure 7-58 Migrate Image Mode Volume into a regular storage pool

The migration internally uses the volume copy function, which creates a second copy of the
existing volume in the chosen target pool. For more information about the volume copy
function, see Chapter 8, “Advanced host and volume administration” on page 349.

The original volume copy on the image mode MDisk is deleted and the newly created copy is
kept.
7.3.3 MDisk by Pools panel

The MDisks by Pools panel (as shown in Figure 7-59) displays information about all MDisks
made of internal and external storage. The MDisks are categorized by the pools to which they
are attached.

mcr-atl-cluster-01 > Pools > MDisks by Pools ~

[ b New Pool /3 Detect MDisks i= Actions ¥ - v I

Name D |Status | Capacity Mode | Storage Pool
ﬁ Not in a Pool

@ @ I0Group1Storage1 3 B2 onine BT | 220.00 GB Used/1.63 TB
) 41.00 GB Used / 832.00 GB
@ @ I0Group1Storage2 4 [ Onine |15 | 0078 virwal Capacity
_ ) 1.14TB Used /3.81 TB
- @ CELLL P T L Oniine TSN | 44378 virtual Capacity

mdisk0 0 Onling 3.82TB Array WS000_Pool_1

Figure 7-59 MDisk by Pool window
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The following default information is provided:
» Name

The MDisk or the storage pool name that is provided during the configuration process.
» ID

The MDisk or storage pool ID that is automatically assigned 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 enclosure of
member drives or a failed drive with no spare available). As shown in Figure 7-60, the
pool also is degraded.

—
L‘H @ Pool2 Z Foy
é:ﬂ mdiskD 1 B

: mdisk? i (0, Degraded
" mdicks 7 B oniine

P~ S < [~ -
Figure 7-60 One degraded MDisk in pool

¥, Degraded %

— Offline

One or more MDisks in a pool are offline. The pool (Pool3) also changes to offline, as
shown in Figure 7-61.

‘ ’ mdiskB 7 Online
£ @ Pool3 0 @ Offins Ll
3 "
i mdisk? 2 kP Offiine
E 'F mdisks ; Onfine

Figure 7-61 Offline MDisk in a pool

» Capacity

The capacity of the MDisk. The capacity is shown for the storage pool, which is the total of
all the MDisks in this storage pool. The usage of the storage pool is represented by a bar
and the number.

» 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.
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— Unmanaged

LUNSs that are presented by external storage systems to IBM Storwize V5000 are
discovered as unmanaged MDisks. The MDisk is not a member of any storage pools,
which means it is not used by the IBM Storwize V5000 storage system.

— Managed

Managed MDisks are LUNs that are presented by external storage systems to an IBM

Storwize V5000 that are assigned to a storage pool and provide extents so that

volumes can use it. Any data that was on these LUNs when they are imported is lost.
— Image

Image MDisks are LUNs that are presented by external storage systems to an IBM
Storwize V5000 and assigned directly to a volume with a one-to-one mapping of
extents between the MDisk and the volume. This status is an intermediate status of the
migration process and is described in Chapter 6, “Storage migration wizard” on

page 237.

» Storage Pool
The name of the storage pool to which the MDisk belongs.

For more information about how to attach external storage to an IBM Storwize V5000 storage
system, see in Chapter 11, “External storage virtualization” on page 547.

The CLI command 1smdiskgrp 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 command Ismdiskgrp

1smdiskgrp
1smdiskgrp mdiskgrpID

7.3.4 RAID action for MDisks

Internal drives in the IBM Storwize V5000 are managed as Array mode MDisks, on which
several RAID actions can be performed. Select the appropriate Array MDisk by clicking
Pools — MDisks by Pools, and then click Actions — RAID Actions, as shown in
Figure 7-62.

mcr-atl-cluster-01 > Pools > MDisks by Pools ~

‘ %New Pool 43 Detect MDisks Actions ¥ L v |
_ Add to Pool Wode lorage Poo
W ey — b Remove from Pool
Import
@ 10Group15torage1 Include Excluded MDisk : 220.00 GB Used/ 163 TB
Select Tier ﬁ 41.00 GB Used / 332.00 GB
@ LTI @ RAID Actions ¥ | Set Spare Goal 1.00 TB Virtual Capacity
&5 oo poo s TRename T S o el copecy

. 5% Show Dependent Volumes Delete
mdisk0 3.82TB Array V5000_Pool_1

=] Properties

Selected 1 MDisk

Figure 7-62 MDisk RAID actions
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You can choose the following RAID actions:
» Set Spare Goal

Figure 7-63 shows how to set the number of spare drives that are required to protect the
array from drive failures.

Spare Goal

{ Set Mumber of Spares (Goal): .

Save Cancel

A e P, WS P LB E~

Figure 7-63 MDisk set spare goal

The alternative CLI command is shown in Example 7-6.

Example 7-6 CLI command to set spares

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. During the
internal drive configuration, spare drives are automatically assigned according to the
chosen RAID preset’s spare goals, as described in 7.2, “Configuring internal storage” on
page 307.

» Swap Drive

The Swap Drive action can be used to replace a drive in the array with another drive with
the status of Candidate or Spare. This action is used to replace a drive that failed, or is
expected to fail soon; for example, as indicated by an error message in the event log.
Select an MDisk that contains the drive to be replaced and click RAID Actions — Swap
Drive. In the Swap Drive window, select the member drive that is replaced (as shown in
Figure 7-64 on page 336) and click Next.
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Swap Drive Step 1o0f2 X
Select a drive to swap ocut of mdisk3.
4 ¥ | Filter
Drive D Capacity Use Status Member D Enclosure [0} Dirivee Slot Te
20 135,23 GE Mamber Online 2 2 4 ot
i 13521 GE Membar Ondine 2 2 7 Zat
M 138.23 GB Member Chnline 4 2 3 DA
46 135623 GB Membser Ondline ] & o
57 138.23 GB Member Online [1} 2 7 DA
< | ¥
Showing 3 drives | Selecting 1 drive
[ NExt:-] [ Cancel ]

Figure 7-64 MDisk swap drive: Step 1

In step 2 (as shown as Figure 7-65), a list of suitable drives is presented. One drive must
be selected to swap into the MDisk. Click Finish.

Swap Drive Step 2 0f 2 X
Select a drive to swap into mdisk3.
4 T | Ficer
Drrive 1D Capacity Use Status Enclosure 0¥ Dirive Slot Technology Type
1 531.01 GB Spare Online 1 1 MNearline SAS A
Fif's 136.23 GB Spare Online Z SAS =
24 278.90 GB Spars Online 2l z AT
6 278,50 GB Candidate Online 3 20 SAS
ke ZT5.90 GB Spare Cnline 3 2z SAS
32 2ZT5.20 GB Candidate Cnline 3 a SAS
34 2ZT5.20 GB Candidate Cnline 3 22 SAS
k3 275.90 GB Candidate Cnline 3 4 SAS
w 275.90 GB Candidate Cnline 3 5 SAS
39 27830 GB Candidate Oniline 3 3 SAZ I
< il >
Showing 61 drives | S=lecting 1 drive
ld Back J I Finizh J l Cancel J

Figure 7-65 MDisk swap drive: Step 2

The exchange process starts and then runs in the background. The volumes on the
affected MDisk remain accessible.

If the GUI process is not used for any reason, the CLI command in Example 7-7 on
page 337 can be run.
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Example 7-7 CLI command to swap drives

charraymember -balanced -member oldDriveID -newdrive newDrivelID mdiskID

Delete

An Array MDisk can be deleted by clicking RAID Actions — Delete. To select more than
one MDisk, press Citrl+left-mouse click. A confirmation is required by entering the correct
number of MDisks to be deleted, as shown in Figure 7-66. You must confirm the number of
MDisks that you want to delete. If there is data on the MDisk, it can be deleted only by
tagging the option Delete the RAID array MDisk even if it has data on it. The system
migrates the data to other MDisks in the pool.

mdisk2
mdisk3

Delate Array MDisks

5

;i You |
@ Pooli ! to delet L

E mdi=kl, -
ﬁ Pool2 i i

cted 2 arrays te delete, Verify the fellowing list of arrays

mdiskl
mdiskB
v mdisk?
-
. @ Pogl2 Werify the number of RAID array MDOisks that you are deleting F
- 2
? mdisk3 |
mdisks Celetz the RAID array MDisk even ifit has data on it The
system migrates the data te other MDisks in the poal.
# Delete Cancel
Szlected 3 WDisks

Figure 7-66 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.
The alternative CLI command to delete MDisks is shown in Example 7-8.

Example 7-8 CLI command to delete MDisk

rmmdisk -mdisk list -force mdiskgrpID

If all the MDisks of a storage pool were deleted, the pool remains as an empty pool with
0 bytes of capacity, as shown in Figure 7-67.

e
@ Pool1 i @ Online 0% | 9 bytes Us=dd O bytes
@ Pool2 < @ Online ) | 0 bytes Usad / 552.00 GB

Figure 7-67 Empty storage pool after MDisk deletion
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7.3.5 Selecting the drive tier for externally virtualized MDisks

The IBM Storwize V5000 Easy Tier feature is described in Chapter 9, “Easy Tier” on
page 411. In this section, we show how to adjust the tier settings.

The following tiers are available:

» Generic SSD tier for storage that is made of SSDs, which is the faster-performing storage.
» Generic HDD tier for everything else.

Internal drives have their tier assigned automatically by the IBM Storwize V5000. MDisks on
external storage systems are assigned the generic HDD tier by default. This setting can be
changed manually by the user. To assign a specific tier to an MDisk, click Pools — MDisks
by Pool and click Select Tier from the Actions drop-down menu, as shown in Figure 7-68.

mcr-atl-cluster-01 > Pools > MDisks by Pools +

& New Pool 3 Detect MDisks  i= Actions ¥

Hame ) atus paci Mode orage Poo ier
e ﬁ Not in a Pool -
2 @ MigrationPool_1024 3 [® onine  [0% | 0 bytes Used /51.00 GB
mdisk2 3 @ Cinline 50.00 GB Managed MigrationPool_1024 Hard Digk Drive
mdisk3 5 (¥ oniine 1;"‘ S - tim==ti=nPool_1024 Hard Disk Drive
Add to Pool
7 @ V5000_Pool_1 1 @ Cinline: E1'.5 9 Remove from Poal ] 50.00 GB Used/ 7.63 TB
Import
= @ V5000_Pool_2 2 @ Cinline: E1-:, ] 51.00 GB Used / 3.81 TB

+- Include Excluded MDisk
mdisk4 1 [ oniine i Pool_2 Solid-State Drive
*2 Select Tier @

| RAID Actions
13 Rename
G'Q'G Show Dependent Volumes

@ Properties

Figure 7-68 Select Tier for an MDisk

For demonstration purposes, we assign the tier SSD to mdisk3, as shown in Figure 7-69. This
MDisk is a LUN made of SAS HDDs in an external storage system. The tier that was
assigned by default is Hard Disk Drive.

Select MDisk Tier x

Select the desired tier for the MDisk mdisk3:

Hard Disk Drive| -
Hard Disk Drive
Solid-State Drive i

)
Figure 7-69 Assign wanted tier to an MDisk

|?| | Cancel .
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After the action completes successfully, the MDisk can be found in the SSD tier, as shown in

Figure 7-70.

mcr-atl-cluster-01 > Pools > MDisks by Pools
% New Pool  #3 Detect MDisks Actions *
Hame [l Capa H
& [i? Not in a Pool -
o ﬁ' MigrationPool_1024 3 Onine  [0% | 0 bytes Used /51.00 GB

mdisk2 3 Online 50.00 GB Managed WigrationPool_1024

mdisk3 5 Online 1.00 GB Managed WigrationPool_1024 Solid-State Drive
& @ V5000_Pool_1 1 [ onine  [1% | 90.00GB Used/7.63TB
S @ V5000_Pool_2 p [ onine  [1% | 51.00GB Used/3.81TB

midisk4 1 Chnling 3.82TEB Array WV5000_Pool_2 Solid-State Drive

Figure 7-70 Wanted tier that is assigned to the MDisk

7.3.6 More actions on MDisks

The following actions can be performed on MDisks:
» Detect MDisks

The Detect MDisks button at the upper left of the MDisks by Pools window is useful if you
have external storage controllers in your environment (for more information, see

Chapter 11, “External storage virtualization” on page 547). The Detect MDisk action starts
a rescan of the Fibre Channel network. It discovers any new MDisks that were mapped to
the IBM Storwize V5000 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 V5000 configuration to reflect any changes.

When external storage controllers are added to the IBM Storwize V5000 environment, the
IBM Storwize V5000 automatically discovers the controllers and the LUNs that are
presented by those controllers are listed as unmanaged MDisks. However, if you attached
new storage and the IBM Storwize V5000 did not detect it, you might need to use the
Detect MDisk button before the system detects the new LUNSs. If the configuration of the
external controllers is modified afterward, the IBM Storwize V5000 might be unaware of
these configuration changes. Use the Detect MDisk button to rescan the Fibre Channel
network and update the list of unmanaged MDisks.

Figure 7-71 on page 340 shows the Detect MDisks button.
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mcr-atl-cluster-01 > Pools > MDisks by Pools =

& New Pool (3 Detect MDisks ) i= Actions ¥

Hame
@ iﬁ Not in 2 Pool -

& ﬁ‘ MigrationPool_1024 3 [ online  [0%

mdisk2 3 2 oniine 50.00 GB Managed
mdisk3 5 [ oniine 1.00 GB Managed

Figure 7-71 Detect MDisks

MDisks detection: The Detect MDisks action is asynchronous. Although the task
appears to be finished, it still might be running in the background.

» Include Excluded MDisks

An MDisk can be excluded from the IBM Storwize V5000 because of multiple 1/O 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 V5000 by selecting
the MDisks and clicking Include Excluded MDisk from the Actions drop-down menu.

Some of the other actions are available by clicking MDisk by Pool — Actions, as shown in
Figure 7-72.

2 Detect MDisks  := Actions ¥

E& Add to Pool E

i Remove from Pool

Jot in a Pool
@ Import

%] ) nmanaged
4 Include Excluded MDisk

5 nmanaged
0 Select Tier

153400 B RAID Actions
[ RAID Actions

& 13 Rename anaged

G anaged
4 Show Dependent Volumes

NigrationPool_1024 =l Properties

2 Online 50.00 GB Managed

Figure 7-72 MDisk actions on externally virtualized storage
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Rename
MDisks can be renamed by selecting the MDisk and clicking Rename from the Actions menu.
Enter the new name of your MDisk (as shown in Figure 7-73) and click Rename.

Rename MDisk x

“MNew Name

mdisk2 |m:i51=:2 |

| Reset | |I: Renams | | Cancel |

Figure 7-73 Rename MDisk

Show Dependent Volumes

Figure 7-74 shows the volumes that are dependent on an MDisk. 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 mdisk0 x

i= Actions ¥ 4 |

Name Status Capacity Storage Pool uip Host Mappi...
TestVolume2 _FJ Online [G_j 100.00 GB  W5000_Pool 1 50050763008000960000000000000042 Mo
vmware-fc _FJ Online 500.00 GB W5000_Pool_1 50050763008000960000000000000026 Yesbn
vmware-fc1 Online 200.00 GB V5000_Pool_1 50050763008000960000000000000030 es Dn
Volo_01 Onling (@ 1.00TB W5000_Fool_1 60050763008000960000000000000029 Mo
Vol1_01 _FJ Online [ﬁ_] 2.00TB W5000_Pool 1 50050763008000960000000000000024 Mo
Vol4 _FJ Online 3.00 GB \5000_Pool_1 50050763008000960000000000000018 Mo
Vols _FJ Online 3.00 GB \5000_Pool_1 50050763008000960000000000000015 Mo
windows-iscsi2 Online 5.00 GB V5000_Pool_1 500507630080009B0000000000000041 No

Figure 7-74 Show dependent volumes

Properties

The Properties action for an MDisk shows the information that you need to identify it. In the
MDisks by Pools window, select the MDisk and click Properties from the Actions menu. The
following tabs are available in this information window:

» The Overview tab (as shown in Figure on page 342) contains information about the
MDisk. To show more details, click Show Details.
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MDisk Details: mdiskO

Overview

Name
ID
Status
Mode

Pool ID

Capacity

Tier

RAID Level

Strip Size

Spare Goal

Suitability

RAID Status

Dependent Volumes

Storage Pool

Fast-Write State

Redundancy
Write Verify

# Spare Drives

'¥| Show Details |

Member Drives

mdisk0

0

Online
Array

0
W5000_Pool_1
3.82 TB

Hard Disk Drive
Mot empty
Online
raidS

1

256

1
1

Exact Match

13

m

| Close |

Figure 7-75 MDisk properties overview

» The Dependent Volumes tab (as shown in Figure 7-76) lists all of volumes that use extents

on this MDisk.
MDisk Details: mdiskO X
Overview  Dependent Volumes | Member Drives
i= Actions Lo
Name Status Capacity Storage Pool uiD
volume_001 Online 1.00 GB V5000_Pool_1 600507530080009B0000000 =
volume_002 Online [@ 1.00GB VW5000_Pool_1 60050753003000950000000
volume_002_01 Online [@ 1.00GB V5000_Pool_1 50050753003000580000000
FlashVol3_01 Online 10.00 GB W5000_Pool_1 B0050763008000950000000| =
FlashVol5 Online 10.00 GB W5000_Pool_1 500507530030008B0000000
FlashVold_01 Online 10.00 GB V5000_Pool_1 500507530030009B0000000
FlashVol& Online (@ 20.00GB W5000_Pool 1 600507530030009B0000000
Flash\VioI7 Online (& 20.00GB W5000_Pool 1 60050763008000950000000
FlashVol2_02 Online (@ 10.00GB W5000_Pool_1 60050753003000950000000
=) wvolume_004 Online 1.00 GB V5000_Pool_1 50050753003000580000000
Copy 0+ Online 1.00 GB V5000_Pool_1 500507530030005B0000000
Copy 1 Online 1.00 GB V5000_Pool_1 §0050753008000560000000
FlashVol3_01_01 & online 10.00 GB V5000_Pool_1 60050753003000950000000 -~
4 | 1 L
Showing 19 volumes | Selecting 0 volumes
|| Show Details | | Close |

Figure 7-76 MDisk dependent volumes
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» In the Member Drives tab (as shown in Figure 7-77), you find all of the member drives of
this MDisk. Also, all actions that are described in 7.1.2, “Actions on internal drives” on
page 299 can be performed on the drives that are listed here.

MDisk Details: mdisk2 b,
Owerview | Dependent Volumes | | Member Drives
Actions -

24 ZTE. kamber @ Online 2 Z Exar b
28 @ Onlinz 2 Exact Matc
4 B onine 2 ) Exact Matc
45 @ Online 2 5 Exsct Matc
LT @ Online 2 Exact Matc
Sh 53 es | Belecting D =

v Show Details Clese

Figure 7-77 MDisk properties member

7.4 Working with storage pools

Storage pools act as a container for MDisks and provision the capacity to volumes. IBM
Storwize V5000 organizes storage in storage pools to ease storage management and make it
more efficient. Storage pools and MDisks are managed via the MDisks by Pools window. You
can access the MDisks by Pools window by clicking Home — Overview and then clicking the
Pools icon. Extended help information for storage pools is displayed. If you click Visit Pools,
the MDisks by Pools window opens, as shown in Figure 7-78 on page 344.
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1IBM Storwize V5000

Welcome, superuser

mcr-atl-cluster-01 > Home > Overview «

Legal | Logout | Help

-~ Suggested Tasks +

<o

31 Internal
Drives H EI
3 MDisks 13 Vvolumes
0 External

Storage Systems

K

2 Fibre Channel Hosts

X

1 SAS Host

U

3 iSCSI Hosts

ng MDisks

@ watch e-Learning: Configuring Storage

CoeDeEGad

storage system. MDisks are not visible to host systems.

@ Need Help

» To manage MDisks, visi

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or volumes from an external

Figure 7-78 Pools from the overview window

An alternative path to the Pools window is to click Pools — MDisks by Pools, as shown in
Figure 7-79.

Welcome, superuser

mcr-atl-cluster-01 > Home > Overview ¥

Legal | Log out ‘ Help

= Suggested Tasks ¥

1= & = [y

IDisks 3 Pools 12 Volumes

i

2 Fibre Channel Hosts

X

1 SAS Host

h !

3 iSCSI Hosts

L; i MDisks

@ watch e-Learning: Configuring Storage

storage system. MDisks are not visible to host systems.

@ Need Help

» To manage MDisks, visit Pools

An MDisk is a unit of physical storage. MDisks are either RAID arrays from internal storage or volumes from an external

Figure 7-79 Pools from MDisk by Pools window
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By using the MDisk by Pools window (as shown in Figure 7-80), you can manage internal and
external storage pools. All existing storage pools are displayed row-by-row. The first row
features the item Not in a Pool, which contains all unmanaged MDisks, if any exist. Each
defined storage pool is displayed with its assigned icon and name, numerical ID, status, and a
graphical indicator that shows that the ratio the pool’s capacity that is allocated to volumes.

mcr-atl-cluster-01 > Pools > MDisks by Pools +

[ %New Pool 43 Detect MDisks := Actions ¥ L ¥ ‘

{ D pac

Not in a Pool -

e

I0Group1 Storage1 3 B onine  [EE | 22000 GB Used/163TH

| 41.00 GB Used / 832.00 GB

IOGroup1Storage2 ¢ [ onine  [5% 1.00 TB Virtual Capaciy

e

& & & &

. 114 TB Used / 3.81 TB
V5000_Pool_1 ] 2 onine  ESEILA | 42318 Virtual Capacity

L

4 L1 3

Figure 7-80 Pool window

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 all actions on
them, as described in 7.3, “Working with MDisks on internal and external storage” on

page 320.

7.4.1 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, click the New Pool option in the pool window.

The only required parameter for the pool is the pool name, as shown in Figure 7-81.

Create Pool

Pool Name [cptionzl]
|I‘~.E.'.'Pcc|| |

@ Choose Icon @

| Create | | Cancel |

Figure 7-81 Create pool name input

The new pool is included in the pool list with O bytes, as shown in Figure 7-82.

@I NewPoaol T Onlin [0 | O bytes Used / O bytes

Figure 7-82 Empty pool that is created
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7.4.2 Actions on storage pools

346

A few actions can be performed on storage pools by using the Actions menu, as shown in
Figure 7-83. A pool can be renamed or deleted and its icon can be changed.

! ﬁ Pool2 Onlline
,y’lf:hange Icon @
mdiskl 13 Renams B Online
mdisk7 & oniine
: & Deletz Poel =
mdiskE @ Cnline

Figure 7-83 Pool action overview

Change Storage Pool icon
There are different storage pool icons available that can be selected, as shown in
Figure 7-84. These icons can be used to differentiate between different storage tiers or types

of drives.

Change Icon for Pool2

| OK | | Cancel |

Figure 7-84 Change storage pool icon
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Rename storage pool
The storage pool can be renamed at any time, as shown in Figure 7-85.

Create Pool X

Pool Name [cpticnal]

MNewPaol|

& Choose Tcon (8

| Create | | Cancel

Figure 7-85 Rename storage pool

Deleting a storage pool

Pools can be deleted only if there are no MDisks or volumes that are assigned to it. A
confirmation panel appears to confirm that all associated MDisk and volumes can be deleted
with the pool, as shown in Figure 7-86.

Delate Pool X

You have selected to delete pocl BRONZE POOL. The fellowing
wvolumes have data in this peool

!

EZK "MFZl, Volume Z, Volume 3, Volume 4, Volume 5, Volums= E{

Delete all velumes, hest mappings, and MDisks that are
associated with this posl.

|H Delete | | Cancel

Figure 7-86 Confirmation to delete the storage pool

If it is safe to delete the pool, the option must be selected.
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Important: After you delete the pool, all data that is stored in the pool is lost except for the
image mode MDisks; their volume definition is deleted, but the data on the imported MDisk
remains untouched.

After you delete the pool, all the associated volumes and their host mappings are removed.
All the array mode MDisks in the pool are removed and all the member drives return to
candidate status. All the managed or image mode MDisks in the pool return to a status of
unmanaged after the pool is deleted.
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Advanced host and volume
administration

The IBM Storwize V5000 offers many functions for volume and host configuration. The basic
host and volume features of IBM Storwize V5000 are described in Chapter 4, “Host
configuration” on page 153 and Chapter 5, “I/O Group basic volume configuration” on

page 161. Those 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 Storage Pool
Volumes by host

vVVYyVYyVYVYVYYVYY
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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 153. It is assumed that you created some hosts and that some
volumes are mapped to them.

The following topics are covered in this section:

» All Hosts, as described in 8.1.1, “Modifying Mappings menu” on page 352.
» Ports by Host, as described in 8.2, “Adding and deleting host ports” on page 367.
» Host Mappings, as described in 8.3, “Host mappings overview” on page 373.

The IBM Storwize V5000 GUI for hosts menu is shown in Figure 8-1.

IBM Storwize Y5000 S— - Welcome, superuser L e e i

mcr-atl-cluster-01 > Home > Overview ¥

“ | ‘= Suggested Tasks = |

P i
1 Fibre Channel Host
24 Internal )
L : ~
M= & = i

Drives
3 MDisks 1 Faool 14 Volumnes 1 SAS Host

Il e
—— — L=

0 iSCSI Hosts

Ports by Host

| Host Mappings J
| volumes by Host J

@ \Watch e-Learning: Overview

Welcome!

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

b Wisit the Information Center

Figure 8-1 Host menu
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If you click Hosts, the Hosts window opens, as shown in Figure 8-2.

IBM Storwize ¥5000 o Welcome, superuser Legal | Logout | Help

F New Host i Actions + v @ v |Filter.
| status Host Type #'o0f Ports | Host Mappings
vmware-fc Cnline Genetic 2 Yes {3
vmware-iscsi Cnline Generic 1 Yes {3
VIMWare-sas Onling Generic 2 Yes i3
windows-iscsi Cnline: GeEneric 1 Yes {3
windows_2k8-iscsi Cnline Genetic 1 Yes {3

CoeRREhad

Showing & hosts | Selecting 1 host

Figure 8-2 Hosts

As you can see in Figure 8-2, a few hosts are created and there are volumes that are mapped
to all of them. These hosts are used to show all the possible modifications.

If you highlight a host, you can click Action (as shown in Figure 8-3 on page 352) or
right-click the host to see all of the available tasks.
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IBM Storwize ¥5000 =, —S— Welcome, superuser Legal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

[ﬂNew Host = Actions = [E + B, ~ |FAiter.

H.J Modify Mappings #of Ports Host Mappings

vmware-fc i unmap All Yolumes Generic 2 Yes {3
vmware-isesi | &) Duplicate Mappings Genetic 1 Yes {3
vmware-sas 13 Rename Generic 2 Yes 3
windows-iscsi 3¢ Delets Generic 1 Yes {3
windows_2k8-i Generic 1 Yes {3

Properties

CeDmEGad

Showving & hosts | Selecting 1 host

Figure 8-3 Host menu options

As figure Figure 8-3 shows, there are a number of tasks that are related to host mapping. For
more information, see 8.1.1, “Modifying Mappings menu” on page 352 and 8.1.2, “Unmapping
volumes from a host” on page 356.

8.1.1 Modifying Mappings menu

From the host window, highlight a host and select Modify Mappings, as shown in Figure 8-3.
The Modify Host Mappings window opens, as shown in Figure 8-4 on page 353.
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Modify Host Mappings X

170 Group: -- all I/0 Groups --- Host: | vmware-fc
Unmapped ¥Yolumes Yolumes Mapped to the Host
PMap EH + Lo Edit 511D € Unmap B _al
11 LI <1021 D Harme LI

vmware-iscsi %_I 200 GE 6005076300500098000000000000001 & 1] vmware-fc B00:50763005000980000000000000026 0
vmware-sas %_I 100,00 GB  6005076300500098000000000000001 5 >
Vold %_I 1.00TE G00S07630050009B0000000000000022
Volo_01 1.00TE G00S07630050009B0000000000000029
Vol 20078 G00S07630050009B000000000000001F <
Vol1_01 20078 G00507630050009B0000000000000022
Vol2 20078 G00507630050009B0000000000000020
Vol3 3.00GE 6005076300500098000000000000001 7
Vol4 3.00GE 6005076300500098000000000000001 5
Vols 3.00GE 600507630050009800000000000000149
win_2k8-iscsi m 5.00 GB B00S07E30030009B0000000000000028
windows-iscsi %_I 500 GE  60050763005000980000000000000027
Showing 12 volumes | Selecting 0 volumes Showving 1 mapping | Selecting 0 mappings

H_.| Map Volumes H_| Apply Cancel

Figure 8-4 Host mappings window

At the upper left, there is a drop-down menu that shows the I/O Group selection. By selecting
individual 1/0 Groups, the IBM Storwize V5000 GUI lists only the volumes that correspond to
that I/O Group. The next drop-down menu lists the host that is attached to the IBM Storwize
V5000.

Important: Before you change host mappings, always ensure that the host can access
volumes from the correct 1/O group.

The two panels show all of the available unmapped and mapped volumes for a particular
host. The left pane shows the volumes that are available for mapping to the chosen host. The
right pane shows the volumes that are already mapped. In our example, one volume with SCSI
ID 0is mapped to the host vmware-fcl, and 12 more volumes are available. In our example,
we selected I/O groups B and vmware-fc1 as host and Vol3 from Volume panel, as shown in
Figure 8-5 on page 354.

Important: The unmapped volumes panel refers to volumes that are not mapped to the
chosen host.
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Modify Host Mappings x

10 Group: -- all I/0 Groups --- Host: vmware-fc

Unmapped Yolumes Yolumes Mapped to the Host

P Map [H = L v Editscs1i0 € unmap B v L

Name dpaci LT [} Mamme ] dachingil...
vmware-iscsi Dn 20038 60050763005000980000000000000016 1] vmware-fc G00:50763008000980000000000000026 0
Ymware-sas Dn 100.00 3B 60050763005000980000000000000015 >_
Vold Dn 1.00TE 600S07630050009B0000000000000022 |—|
Volo_01 1.00TE 600S07630030009B0000000000000029
Vo1 200TE 600S076300300098000000000000001F (
Vol1_01 200TE G00S0763008000980000000000000024
Vol2 200TE G00S0763005000980000000000000020
Vol3 3.00G8 E005076300500098000000000000001 7
Vol4 3.00 38 60050763005000980000000000000015
Vols 3.00 38 60050763005000980000000000000019
win_2k$-iscsi DI] 5.00 3B B00S07E30030009B0000000000000028
windows-iscsi Dn 5.00 38 60050763005000980000000000000027
Showing 12 volumes | Selecting 1 volume Showing 1 mapping | Selecting 0 mappings

Dn Map Wolumes Dn Apply |_m_|

Figure 8-5 Modify Host Mappings

To map a volume, highlight the volume in the left pane and select the right-pointing arrow to
move the volume from pane to pane. The changes are marked in yellow and now the Map
Volumes and Apply buttons are enabled, as shown in Figure 8-6.

Modify Host Mappings x
10 Group: -- all I/0 Groups --- Host: vmware-fc
Unmapped Yolumes Yolumes Mapped to the Host
PMap B - L - Editscslin € uUnmap B Lo
Name dpaci LT [} Mamme I
vmware-iscsi Dn 20038 60050763005000980000000000000016 1] vmware-fc G00:50763008000980000000000000026 0
Ymware-sas Dn 100.00 3B 60050763005000980000000000000015 > 1 Vol3 G00:50763008000980000000000000017 0
Vold Dn 1.00TE 600S07630050009B0000000000000022
Volo_01 1.00TE 600S07630030009B0000000000000029
Vo1 200TE 600S076300300098000000000000001F <
Vol1_01 200TE G00S0763008000980000000000000024
Vol2 200TE G00S0763005000980000000000000020
Vol4 3.00 38 60050763005000980000000000000015
Vols 3.00 38 60050763005000980000000000000019
win_2k8-iscsi Dn 5.00 38 60050763005000980000000000000025
windows-iscei DI] 5.00 3B B00S07E30030009B0000000000000027
Showing 11 volumes | Selecting 0 volumes Showing 2 mappings | Selecting 0 mappings

|Dn Map Volumes | |Dn Apply | | Cancel |

Figure 8-6 Modify Host Mappings

354 Implementing the IBM Storwize V5000



If you click Map Volumes, the changes are applied and the Modify Mappings window shows
that the task completed successfully, as shown in Figure 8-7.

Modify Mappings

The task completed.
100%

» Details

Close Cancel

Figure 8-7 Modify Mappings task completed

After you click Close, the Modify Host Window closes. If you clicked Apply, the changes are
submitted to the system, but the Modify Host window remains open for further changes.

You can now choose to modify another host by selecting it from the Hosts drop-down menu or
continue working with the host that is already selected, as shown in Figure 8-8.

Modify Host Mappings

1/0 Group: -- all I/0 Groups --- Host: |vrnware-sas| = |
wrnware-fo
Unmapped ¥Yolume|,ware-iscsi ¥olumes Mapped to the Host
DPMap B+ LI AT Editscs1 o € Unmap B + L
windows-iscsi
iy | U windows_ZkS-iscsi* SCSIID flarns UiD
vmware-fc %_1 500.00 GB 600507 63008000380000000000000026 1] Vold B00:50763005000980000000000000022 0
vmware-iscsi %_| 200 0GB 60050763005000980000000000000016 > 1 UMwWare-sas B00:50763005000980000000000000015 0
Volo_01 1.00TE 60050763005000580000000000000029
Vol 2007TE 600507E300500058000000000000001F
Yol1_01 2007TE 600507E3005000580000000000000024 <
Vol2 2007TE 600507E3005000580000000000000020
Vol3 H_| 3.00GB  60050763005000980000000000000017
Vol4 3.00GB  60050763005000980000000000000015
Vol5 3.00 GB B00S07E3003000980000000000000019
win_2k8-iscsi %_| 5.00GB  60050763005000980000000000000025
windows-iscsi m 5.00 GB B00S07E3003000980000000000000027
Showing 11 volumes | Selecting 0 volumes Showing 2 mappings | Selecting 0 mappings

ﬁ_.| Map Volumes ﬁ_| Apply Cancel

Figure 8-8 Selecting another host to modify

Highlight the volume that you want to modify again and click the right-pointing arrow to move
it to the right side pane. The changes are shown in yellow in Figure 8-9 on page 356.

If you right-click the yellow unmapped volume, you can change the SCSI ID, which is used for
the host mapping, as shown in Figure 8-9 on page 356.
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Modify Host Mappings

170 Group: -- All I/0 Groups --- Host: vmware-sas

Unmapped ¥Yolumes

Yolumes Mapped to the Host

Vols 3.00GE  60050763005000980000000000000019
win_2k§-iscsi %_| 500 GE  60050763005000980000000000000028

windows-iscsi %_| 500 GE  600507&3005000980000000000000027

Showing 10 volumes | Selecting 0 volumes

DPmMap H - L v Editscs1io € Unmap [E + L v
Ty LD Sl 1D LD
vmware-fe i 500,00 GB BO00507630080009B0000000000000026 i Volo £00S07E30030009B0000000000000022 @
vmware-iscsi 1] 200GE 600507630080008B0000000000000016 1 umware-sas 600S07630030009B00000000000000M5 @
| . I
Vol0_01 1.007TE B00507630080009B0000000000000029 2 Vold Edit sogp (o [FO000000000000018 0
Vol 2007TB B00507630080009B000000000000001F
< Unmap
Vol1_01 2007TE B00507630080009B0000000000000024
Vol2 2007TB B00507630080009B0000000000000020
vol3 i 300GE 600507630080008B000000000000001 7

Showing 3 mappings | Selecting 1 mapping

H. Map wvolumnes

W] apply

Cancel

Figure 8-9 Editing iSCSI ID

Click Edit SCSI ID and then click OK to change the SCSI D. Click Apply to submit the

changes and complete the host volume mapping.

Important: IBM Storwize V5000 automatically assigns the lowest available SCSI ID if none
is specified. However, you can set an SCSI ID for the volume. The SCSI ID cannot be
change while volume is assigned to host.

If you want to remove a host mapping, the required steps are the same. For more information

about unmapping volumes, see 8.1.2, “Unmapping volumes from a host” on page 356.

8.1.2 Unmapping volumes from a host

If you want to remove host access to certain volumes on your IBM Storwize V5000, you select
the volumes by holding the Ctrl key and highlighting the volumes, as shown in Figure 8-10 on

page 357.
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Modify Host Mappings x

170 Group: -- All I/0 Groups --- Host: vmware-sas
Unmapped ¥Yolumes Yolumes Mapped to the Host

PMap B - Lo Edit=cs1 10 € Unmap [E Lo

Hame Capacity || Ui SCSIY Hame 0] Cac
vmware-fc Dn 500,00 GB  60050763005000580000000000000026 a Vol 600507 63005000980000000000000022 0
vmware-iscsi Dn 200 GE  60050763005000580000000000000016 » 1 vmware-sas 600507 63005000980000000000000015 0
Volo_01 1.00TE GO0S07E30080009800000000000000:29
Vol 200718 BDDSD?BSDDBDDDQWDDDDDDDDDDDM F —_—
Vol1_01 2007 6O00S07E30080009B00000000000000:24, |«_|
Vol2 2007 6O00S07E30080009B00000000000000:20
Vol3 Dn 3.00GE 6005076300500058000000000000001 7
Vol4 3.00GE 60050763005000580000000000000015
Vol5 3.00GE 60050763005000580000000000000019
win_2ki-iscsi Dn 500 GE  60050763005000580000000000000025
windows-iscsi Dn 500 GE  60050763005000580000000000000027
Showing 11 volumes | Selecting 0 volumes Showving 2 mappings | Selecting 2 mappings

Dn Map Volumes Dn Apply | Cancel |

Figure 8-10 Unmapping certain volumes

You can remove access to all volumes in your IBM Storwize V5000 from a host by highlighting
the host from the Hosts window and clicking Unmap all Volumes, as shown in Figure 8-11.

wWelcome, superuse

mer-atl-cluster-01 > Hosts > Hosts ¥

[ o New Host i Actions v E ¥ ST

Wi Madify Mappings # of Ports Host Mappings

umware-fc A Unmap All Yolumes Generic 2 ves i3
umwareiscsi | 4] Duplicate Mappings Generic 1 ves i3
umware-gas | [1 Rename Generic 2 vVes i3

windows-iscsi x Delete Generic 1 Yes i3

[P . . .

windows _2k8-is Generic 1 Yes i3
Lﬁ:’ = Properties
&

Showing & hosts | Selecting 1 host

Figure 8-11 Unmap all volumes
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You are prompted to confirm the number of mappings you want to remove. Enter the number
of mappings and click Unmap. In our example, we remove three mappings, as shown in
Figure 8-12.

Unmap from Host

Are you sure you want to unmap the following 3 volumes from
! vmware-sas?

SCEI ID, Volume
z, Wall

0, Vold

1, vmware-sas

Werify the number of mappings that this operation affects:
£l

Unmap Cancel

Figure 8-12 Enter the number of mappings to be removed

Unmapping: By clicking Unmap, all access for this host to volumes that are controlled by
IBM Storwize V5000 system is removed. Ensure that you run the required procedures in
your host operating system before the unmapping procedure is done.

The changes are applied to the system, as shown in Figure 8-13. Click Close after you review
the output.

Unmap all Volumes from Host

The task completed.

100%

¥ Details

Bemoving the mapping for wvolume Woll to host vmware-sas d:33 PI‘I;I

Purnning commard: 4:33 PM

swctask rmrdiskhostmap -host 3 1

The task i= &66% complete. 4:33 PM

Bemoving the mapping for wvolume Wold to host vmware-sas 4:33 PM

Purnning commard: 4:33 PM

srctask rmrdiskhostmap -host 3 0

The task i=z 100% complete. 4:33 PM

Svnchronizing memory cache. 4:33 PM

The task completed. 4:33 PM|w
Close Cancel

Figure 8-13 Unmapping all volumes from host
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Figure 8-14 shows that the selected host no longer has any volume mappings.

IBM Storwize ¥5000 Legal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

Fl New Host = Actions ¥ - B, ~ |Fitrer.
Host Type

WITIWare-sas & Degraded Generic 2 Mo

windows_2ké-iscsi Cnlirne Generic 1 Yes {3

windows-iscsi Cnline Geneic 1 Yes i3

vmware-iscsi onlire Generic 1 Yes {3

vmware-fc Cnline Genetic 2 ez {3

CenRohad

Showing 5 hosts | Selecting 1 host

Figure 8-14 Host mapping

8.1.3 Renaming a host

To rename a host object in the IBM Storwize V5000, highlight the host from Host window and
click Rename, as shown in Figure 8-15.

IBM Storwize ¥5000 : Welcome, superuser Legal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

HlMew Host IS pctions = - B ~ |rFirer.
| Status Host Type #of Ports | Host Mappings
Wmware-sas Cinline Generic 2 Yes i3
windows_2k§-iscsi Dn Madify Mappings Generic 1 Yes 3
windows-iscsi sﬁ Unmap All Volumes Genetic 1 Yes 3
UMWare-iscsi m Duplicate Mappings Generic 1 Yes {3
vmware-fc 10 Rename Generic 2 Yes iy

# Delete

Properties

CoeD=Ehad

Showing & hosts | Selecting 1 host

Figure 8-15 Renaming a host
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Enter a new name and click Rename, as shown in Figure 8-16. If you click Reset, your
changes are not saved and the host retains its original name.

Rename Host X

*hew Narme

vimware-sas VITware-sas

| Reset | |17 Rename | Cancel |

Figure 8-16 Renaming a host window

After the changes are applied to the system, click Close, as shown in Figure 8-17.

Rename Host

The task completed.
[ 100%

¥ Details
The task has started. 520 PM
Checking for name collisions. .. E:z0 PM
The task iz 0% complete. E:z0 PM
Benaming Host vmware-sas to esxhost-sas E:z0 PM
Purnning commard: E:z0 PM
srctask chhost -name esxhost-sas 3
Svynchronizing memory cache. E:z0 PM
The task i=z 100% complete. E:z0 PM
The task completed. E:z0 PM
| Close | | Cancel

Figure 8-17 Rename a host task completed
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8.1.4 Deleting a host

To delete a host, go to the Host window, highlight the host, then click Delete, as shown in
Figure 8-18.

IBM Storwize Y5000 = ., Superuse gal | Logout | Help

mcr-atl-cluster-01 > Hosts > Hosts ¥

[ F Mew Host  i= actions v [E + L v l
Hame Status Host Type # o Ports Host Mappings
WIMWare-sas A\ Deoraded GEnetic 2 Mo
windows_2k§-iscsi Dn Modify Mappings Genetic 1 Yes iy
windows-iscsi sﬂ Unrnap All Volurnes Genetic 1 Yes iy
vmware-iscsi m Import Mappings GEneric 1 Yes g
vmware-fc 1= Rename GEneric 2 ves {3
3 Delete
Properties

Conmshad

Showing 5 hosts | Selecting 1 host

Figure 8-18 Deleting a host

You are prompted to confirm the number of hosts you want to delete. Click Delete, as shown
in Figure 8-19.

Delete Host X

vou selected 1 host to delete, Verify the host to delete,

—
Tmvare-sas

Werify the number of hosts that you are deleting:
1

Delete the hosts even if volumes are mapped to them, These
volumes will no longer be accessible to the hosts,

[%Delete | | Cancel |

Figure 8-19 Deleting a host

If you want to delete a host with volumes assigned, you must force the deletion by selecting
the option in the lower part of the window (see Figure 8-19). If you select this option, the host
is removed from the IBM Storwize V5000.
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After the task is complete, click Close to return to the mappings window, as shown in

Figure 8-20.
Delete Host
The task completed.
[ 100%
 Details
The task has started. 1:13 M
The task iz 0% complete. 1:13 PM
Bemoving Host vmware-sas 1:13 PM
Purnning commard: 1:12 PM
srctask rmhost 3
Svynchronizing memory cache. 1:13 PM
The task i=z 100% complete. 1:13 PM
The task completed. 1:13 PM
| Close | | cancel

Figure 8-20 Delete host task completed

8.1.5 Host properties

This section describes the host properties. Relevant host information can be found through
the next steps. The Host Details window gives you an overview of your host from the following
tabs:

» Overview
» Mapped Volumes
» Port Definitions

To open the Host Properties window, highlight the host. From the Action drop-down menu,
click Properties. You also can highlight the host and right-click it, as shown in Figure 8-21.

———

IBM Storwize ¥5000 -\'J;E;Iif[l'e,.superuser

Legal | “Log out | Help

mcr-atl-cluster-01 » Hosts > Hosts ¥

[ F Mew Host  i= actions v [E] =

% .- 00

17 Rename

# Delete

Properties

eyl — |
Hame Status Host Type # of POrts Host Mappings
L! windows_2k8-iscsi Online Genetic 1 Yes {3l
windows-iscsi [Z] online Generic 1 Yes {3
@ vmware-sas /b Degraded Generic 2 Ma
vmware-iscsi Onilire Generic 1 Yes {3
T .
[} o % fes
RE‘ vmware-fc WO Modify Mappings Eeneric 2 3
[ unmap all volumes
m 5 Duplicate Mappings

Showving & hosts | Selecting 1 host

Figure 8-21 Opening host properties
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In the next example, we selected host vmware-fc to show the host properties information.

As the Overview tab opens, select Show Details in the lower left to see more information

about the host, as shown in Figure 8-22.

Overview

Host Details: ¥ymware-fc

Host Name

Host ID

Status

Host Type

# of FC Ports

# of iSCSI Ports

# of SAS Ports
170 Group

iSCSI CHAP Secret
Edit

v Show Details

Mapped Yolumes

Port Definitions

vrware-fc

2

@ online

Generic

2

o

1]

io_grp0, io_grpl, io_grp2, io_grp3

Close

Figure 8-22 Host detail information

This tab provides the following information:

»

>

>

Host Name: Host object name.

Host ID: Host object identification number.

Status: The current host object status; it can be Online, Offline, or Degraded.
# of FC: The number of host Fibre Channel ports that IBM Storwize V5000 can see.
# of iISCSI Ports: The number of host iISCSI names or host IQN ID.

# of SAS Ports: The number of host SAS ports that are connected to IBM Storwize V5000.

I/0O Group: The I/O Group from which the host can access a volume (or volumes).

iISCSI CHAP Secret: The Challenge Handshake Authentication Protocol information if it
exists or is configured.
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To change the host properties, click Edit and several fields can be edited, as shown in

Figure 8-23.

Host Details: vmware-fc

Overview | Mapped Yolumes | | Port Definitions
Host Name kerware-fo
Host ID z
Status online
Host Type Generic HP/L% COpenyvMSs TPGS
# of FC Ports 2
# of iSCSI Ports o
# of SAS Ports a
170 Group .4 io_grp0 L4 io_grpl L4 io_grp2 L4 io_grp3
iSCSI CHAP Secret
Save Cancel
v Show Details Close

Figure 8-23 Host properties: Editing host information

The following changes can be made:
» Host Name: Change the host name.

» Host Type: Change this setting if you intend to change host type to HP/UX, OpenVMS, or
TPGS hosts.

» I/O Group: Change the 1/0O Group from which the host can access volumes.
» iSCSI CHAP Secret: Enter or change the iSCSI CHAP secret for this host.

I/0 Group: You can use I/O Group options to control the number of I/O Groups the host
can access volumes through.

Make any necessary changes and click Save to apply them. Figure 8-24 on page 365 shows
the progress bar of the changes that were made.
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Modify Host Properties

The task completed.

[ 100%

 Details

The task has started.
The task i= Z5% complete.

Purnning commard:
swctask rmhostiogrp -force -iogrp 2:3 2

The task i=s E0% complete.
Svynchronizing memory cache.
The task i=z 100% complete.
The task completed.

|_ Close |

oW

m

mom W m

-1o
-1o
-1o

-1o

10
10

-1o

M
M

M
M

M

Cancel

Figure 8-24 Editing host properties task completed

Click Close to return to the Host Details window.

The Mapped Volume tab (as shown in Figure 8-25) gives you an overview of which volumes
are mapped to this host. The details that are shown are SCSI ID, volume name, UID, (volume
ID) and the caching I/O Group per volume. Clicking the Show Details option does not show

any detailed information.

Host Details: ¥ymware-fc

Overview | Mapped Yolumes | Port Definitions

Yolumes Mapped to the Host

Showving 2 mappings | Selecting 1 mapping

||:| Show Details |

B -

[} Narme L1 daching Y Group b
o vmware-fc BO0S07E30050009B0000000000000026 O
1 vmware-fcl BO0S07E30050009B0000000000000030 0

|_ Close |

Figure 8-25 Host Details: Mapped volumes information
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The Port Definitions tab (as shown in Figure 8-26) shows the following information:
» Configured host ports and their status

» The worldwide port names (WWPNs) (for SAS and FC hosts)

» iSCSI Qualified Name (IQN) for iSCSI hosts

» Type column: Shows the port type information.

» # Nodes Logged In column: Lists the number of IBM Storwize V5000 node canisters that
each port (initiator port) logged on to.

Host Details: ymware-fc

Overview | Mapped ¥Yolumes | Port Definitions

[ add v & Delete Port H - -
Narme ypE dtus: # Nodes Logaediin

10000000CSE64C1C EFc [ Active 4
10000000CS564C1D EFc [ Active 4

Showving 2 ports | Selecting 0 ports

| ¥] show Details | | Close |

Figure 8-26 Host port details

By using this window, you can also Add and Delete Host Port (or ports), as described in 8.2,
“Adding and deleting host ports” on page 367. Selecting the Show Details option does not
show any further information.

Click Close to close the Host Details section.
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8.2 Adding and deleting host ports

To configure host ports, use IBM Storwize V5000 GUI by clicking Host — Ports by Host to
open the Ports by Host window, as shown in Figure 8-27.

mcr-atl-cluster-01 > Home > Owverview ¥

‘= suggested Tasks = |

1 Fibre Channel Host
31 Internal

6 MDisks 5 Pools 25 Volumes 1 SAS Host

-

3 iSCSI Hosts

| Host Mappings J
| Volumes by Host J

Welcome!

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

b ¥isit the Information Center

Figure 8-27 Ports by Host window

Hosts are listed in the pane on the left side of the window. The Function Icons show an

orange cable for Fibre Channel host, a black cable for SAS host, and a blue cable for an

iSCSI host.

The properties of the highlighted host are shown in the right side pane. If you click New Host,

the wizard that is described in Chapter 4, “Host configuration” on page 153 starts.

If you click the Action drop-down menu (as shown in Figure 8-28 on page 368), the tasks that

are described in the previous sections can be started from this location.
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IBM Storwize ¥5000 : Welcome, superuser Legal | Logout | Help

mcr-atl-cluster-01 = Hosts > Ports by Host =

Host Filter L} = -
[‘E MNew Host] [:E Actions VJ
ﬁ vmware-iscsi ] HE| Modify Mappings
1 port m— Sﬁ Unmap all Yolumes
e m Duplicate Mappings 1/0 Group: io_grp0, io_grpl
windows_2k8-is... '] 8 -
1 port | |10 Rename
s # Delete
L’- vmware-fc [ add = 30 @, ~ |Fier
i3 Properties -
2 ports —_— e
2 |Status # Nodes Logged In
@ 10000000C9564C1C EFC Active 4
~ vmware-sas ]
E&l 2 ports 10000000C9864C1 D EFC Active 4
windows_virtua... ']
1 port
&
8

Showving 2 ports | Selecting 0 ports

Figure 8-28 Host Action menu

8.2.1 Adding a host port

To add a host port, highlight the host from left side panel, click Add, and then choose a Fibre
Channel, SAS, or an iSCSI port, as shown in Figure 8-29.

mcr-atl-cluster-01 = Hosts > Ports by Host =

Host Filter L}

vmware-iscsi

Eiﬁ 1 port ﬁ
windows_2k8-is... ]
1 port

[ﬂ Mew Host l [EE Actions ¥ l

vmware-fc

2 ports 170 Group: io_grp0, io_i
Host Type: Generic

"ﬁ vmware-fc i3 M add v 3£ Delete Port - B, v |Firer.

Zleols ﬂ I;% Fibre Channel Port b |Status

~! _ U iscst Port gaFc Active 4
ﬁ :?oﬁ?re sas 3 & sas Port =134 Active 4

windows_virtua... ]
1 port

Figure 8-29 Adding a host port
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Important: A host system can have a mix of Fibre Channel, iSCSI, and SAS connections.
If a configuration requires you to mix protocols, check the capabilities of your operating
system and plan carefully to avoid miscommunication or data loss.

8.2.2 Adding a Fibre Channel port

As shown in Figure 8-29 on page 368, click Fibre Channel Port and the Add Fibre Channel
Ports window opens.

If you click the Fibre Channel Ports drop-down menu, you see a list of all available Fibre
Channel host ports. If the WWPN of your host is not available in the menu, check your SAN
zoning and rescan the SAN from the host. You might also try to rescan by clicking Rescan.

Select the WWPN to add and click Add Port to List, which shows the new port is added to
the list.

Repeat this step to add more ports to a host. If you want to add an offline port, manually enter
the WWPN of the port into the Fibre Channel Ports field and click Add Port to List, as shown
in Figure 8-30.

Add Fibre Channel Ports

= Host Name: vmware-fc

Fibre Channel Ports

& Add Port to List | | Rescan

Port Definitions
& 10000000C9864C1E (unverified) b 4

™ Add Ports to Host Cancel

Figure 8-30 Adding offline port

As shown in Figure 8-30, the port appears as unverified because it is not logged on to the
IBM Storwize V5000. The first time the port logs on, the state automatically changes to online
and the mapping is applied to this port.

To remove one of the ports from the list, click the red X next to it. In Figure 8-30, we manually
added an FC port.

Important: If you are removing online or offline ports, IBM Storwize V5000 prompts you to
add the number of ports you want to delete 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.
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Click Add Ports to Host and the changes are applied. Figure 8-31 shows the output after
ports are added to the host. Even if it is an offline port, the IBM Storwize V5000 still adds it.

Add Ports to Host

The task completed.
100%

 Details

The task has started. 10:25 AM
Adding ports to the host vwware-fo 10:E2 AM
Purnning commard: 10:E2 AM
srctask addhostport -fowwpn 10000000C9864C1F -force wmmre-fc
Synchronizing memory cache. 10:25 AM
The task is 100% complete. 10:25 AM
The task completed. 10:25 AM
Close Cancel

Figure 8-31 Adding a host port

8.2.3 Adding a SAS host port

As shown in Figure 8-29 on page 368, from the IBM Storwize V5000 GUI, click Host — Port
by Host and then click Add — SAS Port to add an SAS host port to an existing host.

The Add SAS Host Port window opens. If you click the SAS Ports drop-down menu, you see
a list of all known SAS Ports that are connected to IBM Storwize V5000. If SAS WWPNs are
not available, try the Rescan option or check the physical connection (or connections).

Important: IBM Storwize V5000 allows the addition of an offline SAS port. Enter the SAS
WWPN in SAS Port field and then click Add Port to List.

Select the SAS WWPN you want to add to the existing host and click Add Port to List, as
shown in Figure 8-32.

\ i Host Name: vmware-sas

SAS Ports

| lﬁl Add Port to List Rescan

Port Definitions
S0060SBO0SATOCZ1 %

| Add Ports to Host Cancel

Figure 8-32 Adding an online SAS port

The Add Port to Host task completes successfully.
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8.2.4 Adding an iSCSI host port

To add an iSCSI host port, click iISCSI Port (as shown in Figure 8-29 on page 368) and the
Add iSCSI Ports window opens, as shown in Figure 8-33.

Add iSCSI Ports

Host Name: vmware-iscsi

iSCSI Ports

| B add Port to List

Port Definitions
You have not added any ISCET ports pet,

|| Add Ports to Host

Cancel

Figure 8-33 Adding iSCSI Host Port

Enter the initiator name of your host and click Add Port to List. After you add the iSCSI Port,

click Add Ports to Host to complete the tasks and apply the changes to the system. The

iISCSI port status remains unknown until it is added to the host and a host rescan process is

completed. Figure 8-34 shows the output after an iSCSI port is added.

Add Ports to Host

The task completed.
100%

 Details

The task has started.
Adding ports to the host vmware-iscsi

Purnning commard:
swctask addhostport -force -iscsiname
ign.1991-05. com microsoft windows2003-hostl vmmre-iscsi

Svynchronizing memory cache.
The task i=z 100% complete.
The task completed.

Close

1z:
1z:
1z:

1z:
1z:
1z:

24 M
24 M
24 M

24 M
24 M
24 M

Cancel

Figure 8-34 Successful iSCSI port addition

Click Close to return to the Ports by Host window.

Important: An error message with code CMMVC6581E is shown if one of the following

conditions occurs:

There is a duplicated IQN.

vyvyyvyy

The IQN is invalid in some other way.
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The IQN contains a comma or leading or trailing spaces.
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8.2.5 Deleting a host port

To delete host ports, click Host — Ports by Host to open the Ports by Host window, as shown
in Figure 8-27 on page 367.

Select the host in left pane, highlight the host port that you want to delete and the Delete Port
button becomes available, as shown in Figure 8-35.

IBM Storwize ¥5000 s Welcome, superuser Legal | Logout | Help

mcr-atl-cluster-01 > Hosts = Ports hy Host =

Host Filter

vmware-iscsi

ﬁ ymme @
windows_2k8-is... K3
1 port

‘ \i vmware-fc K3 [ 2dd = 3 Delete Port B = & | Fier.
2 ports
L Name e Status #Hodes Logged'n
10000000C3364C1C FC Active
"‘Hﬁ vmware-sas e .

2 ports @ 10000000C3864C10 GiFC [ Active 4

windows_virtua... K3
1 port

[ﬂ Mew Host l [EE Actions = l

vmware-fc

2 ports 1/0 Group: io_grpd, io_grpl
Host Type: Generic

Con=ehad

Showing 2 ports | Selecting 1 port

Figure 8-35 Delete host port

If you press and hold the Citrl key, you can also select several host ports to delete.

Click Delete and you are prompted to enter the number of host ports that you want to delete,
as shown in Figure 8-36.

Delete Ports x
. fou selected 2 ports to delete. Verify the following list of ports to
! ' delete,

—

10000000C3864C1E, 10000000C3864C1F

Werify the number of ports to delete:

[%Delete | | Cancel |

Figure 8-36 Deleting host port

Click Delete to apply the changes to the system. A task window opens that shows the results.
Click Close to return to the Ports by Host window.
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8.3 Host mappings overview

From IBM Storwize V5000 GUI, select Host — Host Mappings to open the Host Mappings
overview window, as shown in Figure 8-37.

mcr-atl-cluster-01 > Hosts > Host Mappings ¥

* [ i= actions v B L v
L__! vmware-fc vmware-fc il B00S0763005000980000000000000026 1}
) vmware-fc vmware-fel 1 B0050763005000980000000000000030 1}
@ vmware-iscsi vmware-iscsi 0 E00S07E300800098000000000000001 & o
- UMWare-sas LeeTestd 8 600507 63008000980000000000000038 o]
: :'.j‘ Ymware-sas TestVolume1 il B00S0763005000980000000000000036 1}
Ymware-sas LeeTest2 2 B00S0763005000980000000000000039 1}
ﬁ windows_2ki-iscsi win_2k8-iscsi 0 B00S0763005000980000000000000028 1}
- windows_2k8-iscsi Vol3-1 1 E0050763008000980000000000000034 u]
l ’ ind _virtual-i: i ind o 600507 63008000980000000000000027 o]

Showing 9 mappings | Selecting 0 mappings

Figure 8-37 Host volume mappings

The window shows a list of all the hosts and volumes and the respective SCSI ID and Volume
Unique Identifier (UID). In our example in Figure 8-37, the host vmware-fc has two mapped
volumes (vmware-fc and vmware-fcl), and the associated SCSI ID (0 and 1), Volume Name,
UID, and Caching I/0 Group ID.

If you highlight one line and click Actions (as shown in Figure 8-38), the following options are
available:

» Unmap Volumes
» Properties (Host)
» Properties (Volume)

mcr-atl-cluster-01 > Hosts > Host Mappings ¥

i= actions v (5] L v

Hsﬂ Unrnap Waolurmes

[ Properties (Host) vmware-fc 0 500507 630050009B0000000000000026 0
[=] Properties {Wolume) vmware-fel 1 600507 630080009B0000000000000030 u}
vmware-iscsi vmware-iscsi u] B00507 5300500058000000000000001 5 u]
VMwWare-sas LeeTest3 g B0050763008000980000000000000038 0
VMwWare-sas TestVolume1 0 B0050763008000980000000000000036 0
VMwWare-sas LeeTest2 2 B0050763008000980000000000000039 0
windows_2k8-iscsi win_2k3-iscsi 0 B0050763008000980000000000000028 0
windows_2k8-iscsi Vol3-1 1 B0050763008000980000000000000034 0
windows_virtual-iscsi windows-iscsi u] BO0S0763005000380000000000000027 u]
Showing 9 mappings | Selecting 1 mapping

Figure 8-38 Host mapping options
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If multiple lines are highlighted (by holding the Ctrl key), only the Unmap Volumes option is
available.

8.3.1 Unmap Volumes

Highlight one or more lines and click Unmap Volumes, enter the number of volumes to
remove (as shown in Figure 8-39), and click Unmap. The mappings for all selected entries
are removed.

Delete Mapping

' Delets Mapping P delete 1 mapping. Yerify the mapping to delete,

Werify the number of mappings that this operation affects:
1

Unmap Cancel

Figure 8-39 Unmapping a volume from host

A window opens that shows the status and completion of volume unmapping. Figure 8-40
shows volume windows2k8-s is unmapped from host windows2k8-sas.

Remove Volume Mappings from Hosts
@ The task completed.
100%
» Details

The task has started.

-

:lz ™
Deleting the mapping for wolume windowsZkES-sas to host :la PM

windowsZk8-sas

-

Purnning commard: l:12 PM
swctask rmrdiskhostmap -host windows2k8-sas windows2k8-sas

Svynchronizing memory cache.

-

118 MM
118 MM
118 MM

The task i=z 100% complete.

-

The task completed.

-

Close Cancel

Figure 8-40 Unmapping a volume from host

Warning: Always ensure that you run the required procedures in your host operating
system before you unmap volumes in the IBM Storwize V5000 GUI.

8.3.2 Properties (Host)
Selecting an entry and clicking Properties (Host) (as shown in Figure 8-38 on page 373)

opens the Host Properties window. For more information, see 8.1.5, “Host properties” on
page 362.

8.3.3 Properties (Volume)

Selecting an entry and clicking Properties (Volume) (as shown in Figure 8-38 on page 373)
opens the Volume Properties view. For more information about volume properties, see 8.5,
“Volume properties” on page 388.
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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 volumes were created on your IBM
Storwize V5000 and you are familiar with generic, thin-provision, mirror, and thin-mirror
volumes.

For more information about basic volume configuration, see Chapter 5, “I/O Group basic
volume configuration” on page 161.

Figure 8-41 shows the following options that are available within the Volumes menu for
advanced features administration:

» Volumes
» Volumes by Pool
» Volumes by Host

mcer-atl-cluster-01 > Home > Overview v

“ | *~ suggested Tasks = |

"
-

1 Fibre Channel Host

& i ﬂ% }j = & == 3 ~

, iDisks 5 Pools 18 Volumes 2 SAS Hosts

Volumes by Pool ) ﬁ
Yolumes by Host )] 3 I5CSI Hosts

§ ". Overview

ﬁ Watch e-Learning: Overview

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

b visit the Information Center

Figure 8-41 Volume options menu
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8.4.1 Advanced volume functions

Click Volumes (as shown in Figure 8-41 on page 375) and the Volumes window opens, as
shown in Figure 8-42.

mcr-atl-cluster-01 > Yolumes > VYolumes +

[ ENBW Volurme = Actions = + v

ats

| umware-sas Cnling 10000 GE  MuttiTierPaol B00:50763008000980000000000000015 Mo

Copy 0* onling 100.00 GB  MultiTierPool G00:50763003000985000000000000001 5 [i[s]
* Copy1 Cnling 100.00 GB  10Group Storaget EO005076300300098000000000000001 5 Mo
" ymware-iscsi Cnline 200GE MutiTierPool BO05076300800098000000000000001 & Yes D]_|
L"! Vol3 online 3.00 GB MuliTierPool G005076300300098000000000000001 7 [§[=]
= Vold Cnling 3.00 GB %s5000_Pool_1 BO005076300300098000000000000001 & Mo
@ Vol onling 3.00GE YS000_Pool_1 BO050763005800098000000000000001 9 ]
Py Vol online G| 200TE MuttiTierPool G005076300300098000000000000001 F [§[=]
) Yol2 Cnling G 200TE MuttiTierPool BO0050763003000980000000000000020 Mo
Volo onling F 1.00TE s5000_Pool_1 BO0507630058000980000000000000022 Mo
L_ﬁ = umware-fo online 500.00 B MuttiTierPoal BO0507E3008000980000000000000026 Yes D1_|
windows-iscsi Cnline 5.00GE MuttiTierPool BO0507630058000980000000000000027 Yes D]_|
' ’ win_2k8-iscsi Q Offling F 500GB MuttiTierPool BO0507630058000980000000000000025 fes H_|
a Volo_01 online G| 1.00TE ws5000_Pool_1 G00507630038000980000000000000029 [§[=]
;&f" Voli_01 Cnline & 2.00TB vs000_Pool_1 BO0S507630080009800000000000000242, Mo
:“" ™ test2 onling 23500 GB  MuttiTierPool BO0507630058000980000000000000032 ]
‘# Vol3-1 online 50,00 GB %5000_Pool_3 BO0507E3008000980000000000000034 Yes D1_|
vmware-fcl Cnline 20000 GB %5000_Pool_1 B00:30763008000980000000000000030 Yes D]_|
windows2k8-sas onling 1.00 GB [0Group! Storage! B005076300800098000000000000003E ]
TestVolume1 onling F 30000 GB |0Groupd Storagel E005076300300098000000000000003F Yes D]_|
Showing 18 volumes | Selecting 0 volumes

Figure 8-42 Volume window

By default, this window lists all configured volumes on the system and provides the following
information:

» Name: Shows the name of the volume. If there is a + sign next to the name, this sign
means that there are two copies of this volume. Click the + sign to expand the view and list
the copies, as shown in Figure 8-43 on page 377.

» 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.

» Storage Pool: Shows in which Storage Pool the volume is stored. The primary copy is
shown unless you expand the volume copies.

» UID: The volume unique identifier.

» Host Mappings: Shows if a volume has host mapping: Yes when host mapping exists
(along with small server icon) and No when there are no hosting mappings.

Important: If you right-click anywhere in blue title bar, you can customize the volume
attributes that are displayed. You might want to add some useful information, such as,
Caching I/0 Group and Real Capacity.
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mcr-atl-cluster-01 > VYolumes > Volumes ¥

Welcome,

[ ?3 Mew Yolume  i= Actions =

o vmware-sas
Copy 0*
* Copy 1
n vmware-iscsi
L‘! Vol3
Vold4
@ Vol5
Fp Vol
Vol2

Vol0
;_ﬁ ) wmware-fc
| windows-iscsi
I ’ win_2ké-iscsi
& Volo_01
"'\
2 Vol_01
Y test2
‘#’ Vol3-1
vmware-fe1

TestVolumel

windows2ki-sas

nling
Orling
Cinline
nling
orling
Cnling
Cnline
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oriing
Cnline
nling
orling
@ otfine
Cnline
orling
oriing
Cnline
nling
orling
Cnline

Showving 18 volumes | Selecting 0 volumes
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(3 1.00TB
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500 GB

(3 5.00GB
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MutiTierPool
MultiTierPoal
1CGroup] Storace
MutiTierPool
MultiTierPoal
VS000_Pool_1
S000_Paol_1
MultiTierPoal
MuttiTizrPool
5000_Paol_1
MutiTierPool
MultiTierPoal
tultiTierPool
S000_Paol_1
%5000_Poal_1
MuttiTizrPool
WE000_Paol_3
W5000_Pool_1
10Groupd Storage!
1CGroup] Storage1

B00507E300800098000000000000001 5
G00507E300800095000000000000001 5
GO0507E300300038000000000000001 5
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B00507E3003000980000000000000032
G00S07E3003000980000000000000034
B00507E3008000580000000000000030
G00507E3005800058000000000000003E
B00307E300300098000000000000003F

io_grp0
io_grpd
io_grpd
io_grp0
io_grp0
in_grpd
io_grpd
io_grpd
in_grp0
io_grpd
io_grp0
io_grp0
io_grp0
io_grpd
io_grpd
in_grp0
io_grpd
io_grp0
io_grpl
io_grpl

Figure 8-43 Expand volume copies

To create a volume, click New Volume and complete the steps that are described in 5.1,
“Provisioning storage from IBM Storwize V5000 and making it available to the host” on

page 162.

You can right-click or highlight a volume and select Actions to see the available actions for a
volume, as shown in Figure 8-44 on page 378.
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Welcome,

mcr-atl-cluster-01 > Yolumes > Volumes ¥

[ 3 Hew volume = Actions ¥ L v l
[MDU Map to Host hpac| orage Poo| D Host Mappings
) wmware-sas | "1l Unmap All Hosts 10000 GB  MutiTierPool 60050763008000980000000000000015 Mo
Copy 0* ‘,99 View Mapped Hosts 10000 GE  MutiTierPool 600507 6300300098000000000000001 5 [i[s]
Copy 1 Cuplicate Volume 10000 GE  10Group Storage! E00S07E300230009B000000000000001 5 Mo
L! vmware-iscsi| (3 Move to Another 1/0 Group 200GE  MuttiTierPool BO0S07E30080009B000000000000001 5 wes i
Vol3 1 Rename 300GE  MultiTierPool B005076300300098000000000000001 7 Mo
Vol4 =3 . 300GE wS000_Pool_1 B00:3076300300098000000000000001 & [§[e]
@ |7 shrink
Vol5 @ Expand 300GE YS000_Pool_1 E0050763003000980000000000000019 Mo
F Vol |3 200TB MuliTierPool B0050763005800096000000000000001F o]
;Ej S Migrate to Another Pool =
Vol2 |3 200TE MuliTierPool E0050763003000980000000000000020 Mo
@Export ta Image Made _
Volo (3 1.00TE %5000_Pool_1 B00507630058000960000000000000022 o]
:_ & wvmware-fo % Delsts 50000 GE  MuliTierPool G0050763003000980000000000000026 Yes DU
l ’ windows-iscs = Properties S00GE MuliTierPaol BO0S07E300E0009B0000000000000027 ves I
| win_2k8-iscsi @ offline |3 500GB MutiTierFool BO0507E30080009B0000000000000025 es
i Volo_01 E/] Cnline (3 1.00TE 5000_Pool_1 B00507630058000960000000000000025 Mo
¥,
& = Vol1_01 aniline (3 200TE ws000_Pool_1 6005076300300098000000000000002.48 Mo
{." . test? E/_J Cnling 23500 GB  MutiTierPool B0050763003000980000000000000032 Mo
W Vol3-1 onling S000GE Ys000_Pool _3 B00:307630050009B80000000000000034 fes DU
vmware-fel E/] Online 20000 GB  YS000_Pool_1 E00507630023000980000000000000030 Yes DU
windows2k8-sas @ Cnline 100GE  10Group] Storage! B005076300500096000000000000003E o]
TestVolume1 E/] Onling {G_j 30000 GE  10Groupt Starage E0050763002300098000000000000003F Yes DU

Shoveving 18 volumes | Selecting 1 volume (100.00 GB)

Figure 8-44 Listing the action options for volume.

Depending on which volume you highlighted, the following Volume Copy options are
available:

Map to Host

Unmap All Hosts

View Mapped Host
Duplicate Volume

Move to Another I/O Group
Rename

Shrink

Expand

Migration to Another Pool
Export to Image Mode
Delete

Properties

YVYVYYVYVYVYVYVYVYVYYVYY

For Thin-Provisioned with single copy, the following options are available:
» Add Mirror Copy: Only available for generic volumes.
» Thin Provisioned: Only available for the following thin-provisioned volumes:

— Shrink
— Expand
— Properties

These options are described in the next sections.
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8.4.2 Mapping a volume to a host

If you want to map a volume to a host, select Map to Host from the menu that is shown in
Figure 8-44 on page 378. Select the 1/0 Group and Host to which you want to map the
volume and click Next. Figure 8-45 shows the Modify Host Mappings menu.

Modify Host Mappings X

170 Group: io_grpl Host: | -- Choose a host ---

H_.| Map Vaolumes H_| Apply Cancel

Figure 8-45 Modify Host Mappings menu

Important: You cannot change the caching I/O Group by using the 1/0O Group drop-down
menu. Instead, the menu it is used to list hosts that have access to the specified 1/0 Group.

After you select a host, the Modify Mappings window opens. In the upper left, you see your
I/O Group and selected host. The yellow volume is the selected volume that is ready to be
mapped, as shown in Figure 8-46. Click Map Volumes to apply the changes to the system.

Modify Host Mappings X

1/0 Group: |io_grpl Host: | vrware-fo
Unmapped Yolumes in io_grpl Yolumes Mapped to the Host
DPMap B - L v Editscs1io € Unmap B + Lo
[ame: ™ [ Caparity D SCSIID" " [Wame i aching 110 Gro
windows2ki-sas 1.00 GB  6005076300500098000000000000003E 1] vmware-fc B00:507630050009B0000000000000026 0
> 1 vmware-fcl G00507630050005B0000000000000030 O
2 TestWolume1 B00:507630050009B000000000000003F 1
3 UMwWare-sas B00:507630050009B0000000000000015 0
4
J T
Showing 1 volume | Selecting 0 volumes Showing 4 mappinas | Selecting 0 mappings

ﬁ_.| Map Volumes ﬁ_| Apply Cancel

Figure 8-46 Modify Host Mappings

After the changes are made, click Close to return to the All Volumes window.

Modify Mappings window: For more information about the Modify Mappings window, see
8.1.1, “Modifying Mappings menu” on page 352.
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8.4.3 Unmapping volumes from all hosts

If you want to remove all host mappings from a volume, click Unmap All Hosts (as shown in
Figure 8-44 on page 378). This action removes all host mappings, which means that no hosts
can access this volume. Enter the number of mappings that are affected and click Unmap, as

show in Figure 8-47.

Unmap from Hosts

| Do you want to unmap the following mapping?

SCS8I ID, Volume, Host
3, vmware-sas, vonware-fo

Werify the number of mappings that this operation affects:
1

Unmap Cancel

Figure 8-47 Unmapping from host (or hosts)

After the task completes, click Close to return to the All Volumes window.

Important Always ensure that you run the required procedures in your host operating
system before the unmapping procedure.

8.4.4 Viewing a host that is mapped to a volume

If you want to know which host mappings are configured, highlight a volume and click View
Mapped Host (as shown in Figure 8-44 on page 378). The Host Maps tab of the Volume
Details window opens, as shown in Figure 8-48 on page 381. In this example, you see that
there is one existing host mapping to the vmware-sas volume.
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Volume Details: ymware-sas X

Overview | Host Maps | | Member MDisks

*& Unmap from Host @Refresh H - =

3 2 vmware-fc 1]

Showing 1 mapping | Selecting 0 mappings

| ¢! Show Details | | Close |

Figure 8-48 Volume to host mapping

If you want to remove a mapping, highlight the host and click Unmap from Host, which
removes the access for the selected host after you confirm it. If several hosts are mapped to
this volume (for example, in a cluster), only the highlighted host is removed.

8.4.5 Renaming a volume

To rename a volume, select Rename (as shown in Figure 8-44 on page 378). The Rename
Volume window opens. Enter the new name, as shown in Figure 8-49.

Rename Yolume X

*Mew Marme

ymware-sas |}vmware-sas |

| Reset | | T Rename | | cancel |

Figure 8-49 Renaming a volume

If you click Reset, the name field is reset to the active name of the volume. Click Rename to
apply the changes and click Close after task window completes.
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8.4.6 Shrinking a volume

The IBM Storwize V5000 can shrink volumes. This feature should be used only if your host
operating system supports it. This capability reduces the capacity that is allocated to the
particular volume by the amount that you specify. To shrink a volume, click Shrink, as shown
in Figure 8-44 on page 378. You can enter the new size or by how much the volume should
shrink. If you enter a value, the other line updates automatically, as shown in Figure 8-50.

Important: Before you shrink a volume, ensure that the volume is not mapped to any host
object and does not contain data. If both conditions are ignored, it is likely that your
operating system logs disk errors or data corruption occurs.

Shrink Yolume - windows-iscsi2

You selected to shrink the capacity of volume windows-iscsi2. This action decreases
the available capacity in the volume. Befare you shrink the volume, ensure that you
back up data and unmap any hosts that use the volume.

Current Size: 10

Shrink By: 5

Final Size: 5 GB

fa Shrink Cancel

Figure 8-50 Shrink Volume window

Click Shrink to start the process and then click Close when task window completes and to
return to the All Volumes window.

Run the required procedures on your host after the shrinking process.

Important: For volumes that contain more than one copy, you might receive a
CMMVCB354E error; run the 1svdisksyncprogress command to view the synchronization
status. Wait for the copy to synchronize. If you want the synchronization process to
complete more quickly, increase the rate by running the chvdisk command. When the copy
is synchronized, resubmit the shrink process.

8.4.7 Expanding a volume

382

If you want to expand a volume, click Expand (as shown in Figure 8-44 on page 378) and the
Expand Volume window opens. Before you continue, check if your operating system supports
online volume expansion. Enter the new volume size and click Expand, as shown in

Figure 8-51 on page 383.
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Expand Yolume - windows-iscsi2

You selected to expand the capacity of volume windows-iscsi2. This action
increases the available capacity in the volume.

Current Size: 5] GB
Expand By: i} GB
Final Size: 5 GB

Maximurn final size: 2,705.00 GB

r:‘.]E><|:|ant:l Cancel

Figure 8-51 Expand Volume window

After the tasks complete, click Close to return to the All Volumes window.

Run the required procedures in your operating system to use the available space.

8.4.8 Migrating a volume to another storage pool

The IBM Storwize V5000 supports online volume migration while applications are running. By
using volume migration, you can move volumes between storage pools, whether the pools are
internal pools or on an external storage system. The migration process is a low priority and
one extent is moved at a time and has a slight effect on the performance of the IBM Storwize
V5000.

Important: For the migration to be acceptable, 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 V5000 system” on page 1.

To migrate a volume to another storage pool, click Migrate to Another Pool (as shown in
Figure 8-44 on page 378). The Migrate Volume Copy window opens. If your volume consists
of more than one copy, you are asked which copy you want to migrate to another storage
pool, as shown in Figure 8-52. If the selected volume consists of one copy, this option does
not appear. Notice that the vmware-sas volume has two copies stored in two different storage
pools. The storage pools to which they belong are shown in parentheses.

Migrate ¥Yolume Copy

You selected to migrate the volume vmware-sas. This volume has more than one copy.
Select which copy to migrate and the pool to migrate to.

Select the ¥Yolume Copy

Make a selection... =
Make a selection...

Copy 0 (MultiTierPoaol)

Copy 1 {I0GrouplStoragel)

10Group1 Storage! oriline 3151718 163 TE

10Group1 Storage?2 oriline 8320068  832.00GH
uttiTierPool Cnline 3 305378 38978
5000_Pool_1 oriline 3 264 TB 351 TB

=P Migrate Cancel

Figure 8-52 Migrate Volume
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Select the new target storage pool and click Migrate, as shown in Figure 8-52 on page 383.

The volume copy migration starts, as shown in Figure 8-53. Click Close to return to the All

Volumes window.

Migrate Volume Copy

The task completed.

 Details
The task has started.

storage pool I0Groupli3toragel

Purnning commard:

Svynchronizing memory cache.
The task i=z 100% complete.
The task completed.

100%

Subnitting request to migrate volume vmware-sas (copy 0) to

swctask migratevdisk -copy 0 -mdiskgrp I0GrouplStoragel -wdisk vmmre-zas

12:31 MM
12:31 MM

12:31 MM
12:31 MM

12:31 MM
12:31 MM

Cancel

Figure 8-53 Volume Copy Migration starts

Depending on the size of the volume, the migration process can take some time. You can
monitor the status of the migration in the running tasks bar at the bottom of the window.

Volume migration tasks cannot be interrupted.

After the migration completes, the “copy 0” from the vmware-sas volume is shown in the new
storage pool, as shown in Figure 8-54.
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3.00GE
3.00GB
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mcr-atl-cluster-01 > Volumes > Yolumes ¥
| ﬁ Mew Volurme = Actions +

windows2k8-sas Onling
vmware-iscsi Onling
Yol3 [ oniine
Yold [ oniine
Yols [ oniine
win_2k8-iscsi @ oftine
windows-iscsi2 [ oniine
windows-iscsi [ oniine

. uvmware-sas [ Online
vmware-fci [ Cnline
test? [ Cnline
TestVolume1 [ Oniline
thin-volume [ Oniline
vmware-fc Onling
Vol Onling
Yol0_01 Onlire
Vol aniine
Vol1_m aniine
Yol2 [ oniine

<

Showwing 19 volumes | Selecting 1 volume (100,00 GB)

0 0o @ 2 0o > > o o o0 oo o0 o009 =

Figure 8-54 Volume showing at new storage pool

The volume copy was migrated without any downtime to the new storage pool. It is also

possible to migrate both volume copies to other storage pools.
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The volume copy feature also can be used to migrate volumes to a different pool, as

described in 8.6.5, “Migrating volumes by using the volume copy features” on page 404.

8.4.9 Exporting to an image mode volume

Image mode provides a direct block-for-block translation from MDisk to a Volume with no

virtualization. An image mode MDisk is associated with exactly one volume. This feature can
be used to export a volume to a non-virtualized disk and to remove the volume from storage

virtualization.

To export a volume to an image volume, browse to IBM Storwize V5000 GUI and click
Volumes — Volumes, as shown in Figure 8-55.

IBEM Storwize ¥5000

WEIcoﬁié',"superuser Legal | Logout | Help

mcr-atl-cluster-01 > Home > Overview ¥

| ‘= suggested Tasks = |

<&

48 Internal

{ Volumes by Pool )
| Volumes by Host J

. Drives ‘ i’ (ﬂ @ ‘ﬂ @

“u

2 Fibre Channel Hosts

X

1 SAS Host

-

3 iSCSI Hosts

2 Pools 9 Volumes

"' Overview

@ watch e-Learning: dverview

k4

&

Welcome!

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

b ¥isit the Information Center

Figure 8-55 Exporting a volume to an image mode
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Highlight the volume that you want to export to an image mode and, from the Actions menu,
select Export to Image Mode, as shown in Figure 8-56.

mcr-atl-cluster-01 > Yolumes > VYolumes ¥

ﬁ Mew Volume = Actions + L v l
Name Wil Map ta Host : orage Pool ][I Host Mappin...
volume_001 “f Unmap all Hosts 100 GE S000_Pool_1 50050753005000980000000000000853 Mo
volume_002 || Yiew Mapped Hosts [E 1.00GB vs000_Pool_1 60050763008000980000000000000547 ves M
volume_002_0| (3 Duplicate Wolume [E 1.00GB vs000_Pool_1 60050763008000980000000000000850 Mo
= wolume_004 Maove to Another I/0 Group 1.00GE %S000_Pool_1 E0050763003000980000000000000345 Yes D]_|
) volume_003 |5 Rename [E 100GB +5000_Pool_1 600507630050009B0000000000000848  Yes M
Flash\iol1 - Shrink 10,00 GB %S000_Poal_1 B00507E3008000980000000000000554 Mo
FlashVol2 =] Expand 10,00 GB %S000_Poal_1 B00507E3008000580000000000000555 Mo
FlashVol3 h 1000 B %S5000_Pool_1 G00507E3003000980000000000000G56 Mo
S Migrate to Anather Pool
Flash\iol4 10,00 GB %S000_Poal_1 B00507E3008000580000000000000557 Mo
@ Export to Image Mode
# Delete
(3 Yolume Copy Actions 3
Iﬁ Properties

Showving 9 volumes | Selecting 1 wolume (1.00 GB)

Figure 8-56 Exporting a volume to an image mode

The Export to Image Mode wizard opens that shows all available MDisk. Select the MDisk
you want to export and click Next. In our example, we are exporting the volume volume_001 to
an image mode MDisk named mdisk5, as shown in Figure 8-57.

Export to Image Mode x

You selected to export the volume volume_001 to an image mode MOisk, Select an MDisk to export
to:

2 Detect MDisks (=] + all System Storage Lo

Hdrme dius dprac ordge syster Iy
mdisk2 [-./J online S000GE controllerd 0000000000000000
mdisk5 [rsd Cnline 100.00 GB controllerd Qo00000000000001

Showving 2 MDisks | Selecting 1 MDizk

e e e e o o o e o e e e e

| Mext = | | Cancel |

Figure 8-57 Selecting the Manage Disk to export the volume.
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By clicking Next, you must select the storage pool into which the image-mode volume is
placed after migration is completed, as shown in Figure 8-58.

Export to Image Mode

Select a pool into which the image-type volume will be placed after the migration is completed.

& - L v
5000_Pool_1 Orling § 75878 763 7B
5000_Poal_2 oniline 3.81 T8 381 T8

)

< Back Finish Cancel

Figure 8-58 Select the Storage Pool

Click Finish to start the migration. After the task is complete, click Close to return to Volumes
window.

Important: Use image mode to import or export existing data into or out of the IBM
Storwize V5000. Migrate such data from image mode MDisks to other storage pools to
benefit from storage virtualization.

For more information about importing volumes from external storage, see Chapter 6, “Storage
migration wizard” on page 237 and Chapter 7, “Storage pools” on page 295.

8.4.10 Deleting a volume

To delete a volume, select Delete, as shown in Figure 8-44 on page 378. Enter the number of
volumes that you want to delete and select the option if you want to force the deletion.
Figure 8-59 shows the Delete Volume window.

Delete Yolume

vou selected 1 volume to delete, Verify the volume to delete:

win ZkS8-iscsi

Werify 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,

A Delete Cancel

Figure 8-59 Delete Volume window

Click Delete and the volume is removed from the system. If you must force a volume removal,
select the option.

Click Close to return to Volumes window.
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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
V5000 volumes.

To open the advanced view of a volume, select Properties (as shown in Figure 8-44 on
page 378), and the Volume Details window opens, as shown in Figure 8-60. The following
tabs are available:

» Overview
» Host Maps
» Member MDisk

Yolume Details: volume_001
Overview Host Maps Member MDisks
Yolume Name volurne_001 @ Copy O
Yolume ID a
. Pool: ¥5000_Pool_1
Status [ online - -
Copy Status: Online
Capacity 1.00 GB Capacity:
# of FlashCopy Mappings i} Tatal: 1.00 GB
¥olume UID 60050763005000980000000000000553
Edit
Show Details Clase

Figure 8-60 Volume Details: Overview tab

8.5.1 Overview tab

The Overview tab that is shown in Figure 8-61 on page 389 gives you a complete overview of
the volume properties. In the left part of the window, you find common volume properties. In

the right part of the window, you see information about the volume copies. The detailed view
was chosen by clicking the Show Details option in the lower left.
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VYolume Details: windows2k8-sas

Overview || Host Maps | | Member MDisks

¥Yolume Name windowszkd-sas @ Copy O
Yolume ID 25
. Pool: I0GrouplStoragel
Status @ Online ‘ P g
Striped
Capacity 1.00 GB Copy S_.tatus: online )
. Easy Tier Status: Inactive
# of FlashCopy Mappings i} Capacity:
¥olume UID 600507 630080009B000000000000003E SSD Tier: O bytes
HDD Tier: 1.00 GB
Caching If0 Group io_grpl Total: 1.00 GB
Accessible If0 Groups io_grpl
Preferred Node noded
10 Throttling Disabled
Mirror Sync Rate 50
Cache Mode Enabled
Cache State Empty

UDID (Open¥MS)
Edit

v| Show Details Close

Figure 8-61 Volume properties window

The following details are available:

>

Volume Properties:
— Volume Name: Shows the name of the volume.
— Volume ID: Shows the ID of the volume. Every volume has a system-wide unique ID.

— Status: Gives status information about the volume, which can be online, offline, or
degraded.

— Capacity: Shows the capacity of the volume. If the volume is thin-provisioned, this
number is the virtual capacity; the real capacity is displayed for each copy.

— # of FlashCopy Mappings: The number of existing FlashCopy relationships. For more
information, see Chapter 10, “Copy services” on page 449.

— Volume UID: The volume unique identifier.

— Caching I/O Group: Specifies the volume Caching I/0 Group.

— Accessible I/0 Group: Shows the 1/0 Group the host can use to access the volume.
— Preferred Node: Specifies the ID of the preferred node for the volume.

— 1/O Throttling: It is possible to set a maximum rate at which the volume processes I/O
requests. The limit can be set in I/Os to MBps. This feature is an advanced feature and
it is possible to enable it only through the CLI, as described in Appendix A,
“Command-line interface setup and SAN Boot” on page 609.

— Mirror Sync Rate: After creation, or if a volume copy is offline, the mirror sync rate
weights the synchronization process. Volumes with a high sync rate (100%) complete
the synchronization faster than volumes with a lower priority. By default, the rate is set
to 50% for all volumes.

— Cache Mode: Shows if the cache is enabled or disabled for this volume.
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— Cache State: Provides feedback if open 1/O requests are inside the cache that is not
destaged to the disks.

— UDID (OpenVMS): The unit device identifiers are used by OpenVMS hosts to access
the volume.

» Copy Properties:

— Storage Pool: Provides information about which pool the copy is in, what type of copy it
is (generic or thin-provisioned), the status of the copy, and Easy Tier status.

— Capacity: Shows the allocated (used) and the virtual (Real) capacity from both Tiers
(SSD and HDD) and the warning threshold, and the grain size for Thin-Provisioned
volumes.

If you want to modify any of these settings, click Edit and the window changes to modify
mode. Figure 8-62 shows the Volume Details Overview tab in modify mode.

VYolume Details: windows2k8-sas

Overview | Host Maps | Member MDisks

Yolume Name windowszka-sas @ Copy D

# of FlashCopy Mappings
Yolume UID

o
600507630080009B000000000000003E

Yol D 25
olume Pool: I0Group15Storagel
Status [ online Striped
} Copy Status: Online
Capacity 1.00 GB Easy Tier Status: Inactive

Capacity:
S50 Tier: 0 bytes

HDD Tier: 1.00 GB
| . Total: 1.00 GB
Caching If0 Group io_grpl

Accessible 170 Groups io_grp0 [ io_grpl

Preferred Node noded
170 Throttling Disabled
Mirror Sync Rate 50
Cache Mode 4| Enabled
Cache State Ermnpty
UDID {Open¥MS)
Save Cancel
v Show Details Close

Figure 8-62 Modify Volume Details window

In the Modify Volume Details window, the following properties can be changed:

» Volume Name
I/O Group

Mirror Sync Rate
Cache Mode
uDID

vyvyyy

Make any required changes and click Save.

Important: Changing the I/O Group can cause loss of access because of cache reload
and host-1/0O Group access. Also, setting the Mirror Sync Rate to 0% disables
synchronization.
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8.5.2 Host Maps tab

The second tab of the Volume Properties window is Host Maps, as shown in Figure 8-63. All
hosts that are mapped to the selected volume are listed in this view.

VYolume Details: windows2k8-sas

| Overview | Host Maps | Member MDisks

*E unmap from Host @Refresh B ~ > v

o 3 Vmware-sas 1

Showving 1 mapping | Selecting 0 mappings

| Close |

Figure 8-63 Host Maps

To unmap a host from the volume, highlight it and click Unmap from Host. Confirm the
number of mappings to remove and click Unmap. Figure 8-64 shows the Unmap Host
window.

Unmap Host

ou selected to unmap 1 volurme from 1 host, Yerify the following
! information and click Unmap.
The following volumes will be unmapped:
windowsZkS8-sas

The following hosts will be removed from the volume
mapping:

vmvare-sas

Werify the number of hosts that this action affects:

| Unmap | | Cancel |

Figure 8-64 Unmap Host window

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 373.
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8.5.3 Member MDisk tab

The third tab is the Member MDisk tab, which lists all MDisks on which the volume is located.
Select a copy and the associated MDisks is shown in the window, as shown in Figure 8-65.

VYolume Details: windows2k8-sas

Overview | Host Maps | Member MDisks

S5 Detect MDisks i Actions v (&) Refresh [E % ¥

atius

mdisk3 E/J Cnline 1.64 TH 2 [OGroup! Storaget

Showving 1 MDisk | Selecting 1 MDisk

| Show Details | | Close |

Figure 8-65 Member MDisk tab

When an image mode volume is using external storage, you should see the Storage
Subsystem name and the external LUN ID, as shown in Figure 8-66 on page 393.
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Yolume Details: controller0_0000000000000002

Overview | Host Maps | Member MDisks
-9 b

i= actions ¥ (@ Refresh B +

#3 Detect MDisks

0000000000000002

mdisk3 F_/_J onling 1.00 B 1 MligrationPool_1024 controllerd

Showving 1 MDisk | Selecting 1 MDizk

| Close |

| Show Details |

Figure 8-66 Image mode volume details

Highlight an MDisk and click Actions to see the available tasks, as shown in Figure 8-67. The
Show Details option in the lower left does not provide more information. For more information

about the available tasks, see Chapter 7, “Storage pools” on page 295.

VYolume Details: windows2k8-sas

Overview | Host Maps | Member MDisks
9 -

i= Actions ¥ eRefresh B -

A3 Detect MDisks

Name
mdisk3 r_‘a Cnling 1.54.TR. ool Storage
¥ add to Pool
@ Rermove from Pool
Import

“5 Include Excluded MDisk
Select Tier

@ rAID actions

T Rename

ﬁ—% Show Dependent Volumes

@ Properties

Showving 1 MDisk | Selecting 1 MDisk

[ | Close |

| Show Details |

Figure 8-67 MDisk action menu

Chapter 8. Advanced host and volume administration

393



Click Close to return to the All Volumes window.

8.5.4 Adding a mirrored volume copy

394

If you have a volume that consists of only one copy, you can add a second mirrored copy to
the volume. This action creates a second online copy of your volume. This second copy can
be generic or thin-provisioned.

You also can use this method to migrate data across storage pools with different extent size.

To add a second copy, highlight the volume and click Actions — Volume Copy Actions —
Add Mirrored Copy, as shown in Figure 8-68.

mcr-atl-cluster-01 > Yolumes > VYolumes ¥

[ ¥3 Mew valume i Actions ¥

[Fame = R

TestVolume1

‘' thin-volume

* vmware-fc
t... vmware-fc1
: ! & uvmware-sas
. Vol
@ Volo_01
Try Vol1_01
‘E.l Vol
ﬁ vols

windows2k§-

Ll g~

|

windows-iscs

“{] Unmap All Hosts

& Wiew Mapped Hosts

@ Duplicate Yolurne

a Move to Another LSO Group
15 Rename

(2 Shrink

@ Expand

&¢ Migrate to Another Pool
@ Export to Image Mode

3 Delste

3 Wolume Copy Actions

=] Properties

hpac
@ 300.00G8
E 450.0008
500.00 GB
200.00 GB
100.00 GB
3 1.00TB
= 100718
@ 20018
3.00 GB
3.00 GB

orage Pool
10Groupt Storage!
1CGroupt Storage!
w5000_Poal_1
w5000_Poal_1
1OGroupt Storage!
IOGroupt Storage2
45000_Poal_1
WS5000_Pool_1
“5000_Poal_1
w5000_Poal_1

ol 1
» i3 Add Mirrared Copy Loragm

Wjjn
6005076300300098000000000000003F
BO0507E3005000950000000000000040
B00507E3005000950000000000000026
G0050763005000950000000000000030
E0050763005000980000000000000015
BO0S07AE3005000380000000000000022
BO0S07E3005000380000000000000029
60050763003000980000000000000024
BO0507E3005000950000000000000018
B00507E3005000950000000000000019
B00507E300500098000000000000004
E00S07E300500098000000000000003E

Host Mappings:

ves Hg
Mo

ves HE
ves Hg
“es W
Yes Hg

Mo
o
Mo
Mo
ves Hg
Yos g

-~ o 0o 0o oo o o oo = =

Shoving 12 volumes | Selecting 1 volume (2.00 GB)

ACHIN,|

Figure 8-68 Add mirrored copy
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Select the storage pool to which the new copy should be created, as shown in Figure 8-69. If
the new copy should be thin-provisioned, select the Thin-Provisioned option and click Add
Copy.

Add Yolume Copy - windows2k8-sas (I0Groupl1Storagel)

Mirroring creates twao identical copies of the volume and, if each copy belongs to a
different storage poaol, still allows data access even if the physical storage in one pool
goes offline.

Yolume Type

Generic Thin-Provisioned

Select a Pool [

E - L v
Narme datus: Tee Lapac dpac
10Groupt Storage] _pJ Cnline = 14278 1.63TH
10Group] Storage2 _pJ Cnline = 792.00 GB §32.00 GB
%5000_Poal_1 _FJ Cnline = 265TH 381 T8

| (2l Add Copy | | Cancel |

Figure 8-69 Select storage pool

The copy is created after you click Add Copy and data starts to synchronize as a background
task. Figure 8-70 shows you that the volume named windows2k8-sas now has two volume
copies that are stored in two different storage pools.

mer-atl-cluster-01 > Volumes > Volumes ~
I 93 New valume = Actions = LT
" TestVolume1 [’d Online F 300.00GE 10Group! Storaget BO0507E300500098000000000000003F ez D]_| 1
L"! o/ thin-volume Onling 5] 45000 GB 10Group] Storage? B0050763008000980000000000000040 i) 1
- vmware-fc E Online 50000 GB WS000_Panl _1 BO0S07E3005000580000000000000026 ‘fes m a
@ vmware-fcl rvd Onlire 20000 GB  W5000_Pool _1 BO0S07E3005000880000000000000030 ‘res m a
e ) vmware-sas [’d Online 100.00 GB  10Grown] Storage] GO00307E300500058000000000000001 5 ‘res D]_| a
Ll‘:fj ol Onling S 10078 [0Groupt Storage? B0050763008000980000000000000022 Yes D]_| a
Volo_01 Online = 1.00T8 v5000_Pool_1 BO0S07E3005000580000000000000025 oy a
ﬁ Yol1_01 rvd Onlire = 20078 \5000_Pool_1 BO0S07E300500088000000000000002 4, hlo a
- Vol4 [’d Online 300GB va000_Pool_1 BO0507E300500098000000000000001 & Mo a
l ’ Wols Onling 30068 Wa000_Pool_1 B0050763008000980000000000000019 i) a
a windows-iscsi2 Online 500GB VS000_Paol_1 BO0S07E300S000580000000000000041 ‘fes m a
&f‘ =) windows2k8-sas r./J Cnling 3 200G 0Groupt Storaget BO0S07E300500058000000000000003E res m 1
:.‘ . " Copy 0* Online 20068 I0Groupd Storaget G005076300500095000000000000003E Yes m 1
% Copy 1 [ oniine 3 20068 10Group] Storage2 G00507E300500058000000000000003E ves i 1
Showing 12 volumes | Selecting 0 volumes

Figure 8-70 Volume containing two 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 8.4.6, “Shrinking a volume” on page 382 and 8.4.7, “Expanding a volume” on
page 382. However, if you have a thin-provisioned volume, you can also edit the allocated
size and the warning thresholds. To edit these settings, select the volume copy, then select
Actions — Thin-Provisioned or highlight and right-click Thin-Provisioned — Shrink, as
shown in Figure 8-71 on page 396.
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The following options are available as shown in Figure 8-71:

» Shrink
» Expand
» Edit Properties

| F2 mew volurme Actions = LT

Testvolume1 online & 300.00GH 10Group Storage 005076300500098000000000000003F ) 1
thin-volume Online ) 45000 GB 10Groupt Storage £00507630080009B0000000000000040 Ma 1
vmware-fc Online S0000GE 4S000_Pool_1 £0050763003000980000000000000025 ez I i
vmware-fel Online 20000GE 5000_Pool_1 £00507630080009B0000000000000030  Yes H i
vImware-sas Cnlire 100,00 GB  ICGroupd Storage] BO0507630080009B000000000000001 5 Wes %_I a
volo Online & 100TE 10Group Storage2 £0050763008000980000000000000022 ves M i
Vol0_01 Online E 10078 w5000 _Pool 1 BO0507E30050009B0000000000000029 Mo i
Voll_M onlir (3 Thin-Provisioned G00507E3005000980000000000000024, Hio ]
vold Ol (5 Make Primary & Expand 00507 630080009B000000000000001 5 Mo i
vol5 Ol (73 split into New Volume  |[E] Edit Properties B00507630080009B000000000000001 9 [ i
windows-iscsi2 Onlil =8 yalidate Volurne Copies 00_Poal_1 B0050763008000960000000000000041 Mo i
windows2k§-sas Ol [ Duplicate volume ol Storace 6003076300300098000000000000003E ves H 1

Copy 0* Onlir 5 Delete this Copy oupr Storaged 00507 630050009B000000000000003E wes W 1

Copy 1 Orlife sy 0Up 1 Storage2 00507 630080009B000000000000003E wes W 1

Showving 12 volumes | Selecting 1 volume (2.00 GB)

Figure 8-71 Working with thin-provisioned volumes
These changes are made only to the internal storage; no changes to your host are necessary.

Shrinking thin-provisioned space

Select Shrink (as shown in Figure 8-71) to reduce the allocated space of a thin-provisioned
volume. Enter the amount by which the volume should shrink or the new final size and click
Shrink.

Deallocating extents: You can deallocate only extents that do not include stored data on
them. If the space is allocated because there is data on them, you cannot shrink the
allocated space and an out-of-range warning message appears.

Figure 8-72 shows the Shrink Volume window.

Shrink Yolume - windows2k8-sas (Copy 1)

You selected to shrink the capacity of a copy in volume windows2k8-sas.

Current Real Capacity: &7.46 MB
Shrink By: 10 ME
Final Real Capacity: 7746 ME

l__é Shrink Cancel

Figure 8-72 Shrink Volume window

After the task completes, click Close. The allocated space of the thin-provisioned volume is
reduced.
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Expanding thin-provisioned space

To expand the allocated space of a thin-provisioned volume, select Expand, as shown in

Figure 8-71 on page 396. Enter the amount by which space should be allocated or the new
final size and click Expand. In our example that is shown in Figure 8-73, we are expanding

the thin-provisioned space by 10 MB.

Expand Yolume - windows2k8-sas (Copy 1)

You selected to expand the capacity of a copy in volume windows2k8-sas. This
action increases the available real capacity of a mirrored copy of a volume.

Current Real Capacity: &7.46 MB
Expand By: 10 ME
Final Real Capacity: 97 .46 ME
Maximurn final size: 810,071.46 MB

r:‘.]E><|:|ant:l Cancel

Figure 8-73 Expand Volume window

The new space is now allocated. Click Close after task is complete.

Editing thin-provisioned properties

To edit thin-provisioned properties, select Edit Properties, as shown in Figure 8-71 on
page 396. Edit the settings (if required) and click OK to apply the changes.

Figure 8-74 shows the Edit Properties window.

Edit Properties - windows2k8-sas (Copy 1)

warning Threshold: | ko %

/ Enable Autoexpand

oK Cancel

Figure 8-74 Edit Properties window

After the task completes, click Close to return to the All Volumes window.
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8.6 Advanced volume copy functions

In 8.4.1, “Advanced volume functions” on page 376, 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.

If you expand the volume and highlight a copy, the following volume copy actions are

available, as shown in Figure 8-75:

» Thin-provisioned (for Thin volumes)

>
>
>
>

Make Primary (for non-primary copy)
Split into New Volume
Validate Volume Copies
Delete Copy option

Welcome, superuser

mcr-atl-cluster-01 > ¥olumes > Yolumes ¥
I ﬁ Mew Volume  := Actions +
atus
* Test\olume1 (2] Cnline 3 30000 GB 10Group! Storage 600507 63002800098000000000000003F Mo
) TestVolume2 EJ online & 10000GB  ws5000_Pool_1 BO0S50763003000980000000000000042 i1}
L_! &) thin-volume (2] online 3 45000 GB  10Group] Storage 600507 630053000950000000000000040 Mo
_ vmware-fc online S00.00 GB  WS000_Pool_1 BO0S07E300S000980000000000000026 fes []_|
@ vmware-fel [ online 20000 GB  %5000_Pool _1 600507 630053000580000000000000030 ves I
- o umware-sas online 10000 GB  10Groupd Storaget BO05076300300098000000000000001 5 ile}
: :I:“ Vold EJ Cnline: | 1.00TE 1OGroup] Storage? BO0S07E3005000980000000000000022 Yes D]_|
Vol0_01 _@] online = 1.007TB +s5000_Poaol_1 BO0S07E3008000980000000000000029 Mo
$ Vol1_01 3| Thin-Provisioned 4 l__é Shrink GO0S50763005000580000000000000024 i1}
= Yol2-1 ﬁ Make Primary 5 Expand 600507630028000980000000000000043 Mo
‘ ’ Vol4 ([ split into New Valume | [=] Edit Properties 600507 63008000950000000000000018 Mo
& Yol5 @ Validate Volurne Copies [O0GE 5000 Pool 1 600507 6300500098000000000000001 9 Mo
&"u‘ — win_vol_01 [[‘ﬁ Duplicate volume 00 GB  10Groupt Storaget BO0S07E300S00098000000000000003E Ma
:,‘_ . Copy 0* % Delets this Copy 00 GE  10Group] Storage 600507 6300500098000000000000003E Mo
Copy 1 = 00 GB  10Group1 Storage2 BO0S5076300500098000000000000003E o
windows-iscsi2 (2] online 5.00GB %35000_Pool_1 600507 63003000950000000000000041 Mo
Showving 14 volumes | Selecting 1 volume (2.00 GE)

Figure 8-75 Volume copy actions

If you look at the volume copies that are shown in Figure 8-75, you see that one of the copies

has a star displayed next to its name, as shown in Figure 8-76.

. win_vol_01

Copy 0*
Copy 1

Online
@ Online
@ Online

@ 2.00GE |0Groupl1Storage
200 GE |0Group1Storage

3 2.00GB |0Group1storage?

Figure 8-76 Volume copy names

398

Each volume has a primary and a secondary copy, and the star indicates the primary copy.
The two copies are always synchronized, which means that all writes are destaged to both
copies, but all reads are always done from the primary copy. Two copies per volume is the

maximum number configurable and you can change the roles of your copies.
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To accomplish this task, highlight the secondary copy and then click Actions — Make
Primary. Usually, it is a best practice to place the volume copies on storage pools with similar
performance because the write performance is constrained if one copy is on a lower
performance pool.

Figure 8-77 shows the secondary copy Actions menu.

". mcr-atl-cluster-01 > Volumes > Volumes ¥
%3 New Volume = Actions ¥ $ v
L‘! Iﬁ Make Primary | Storage Pool
Copy 0* @ Split into New Volume 100.00 GB 10Group1Storage 2
@ Copy 1 EE? validate Volume Copies 10000 GE 10Group1Storage t
o . ¥ymware-sas '-ﬁ Duplicate Volume 100,00 GE  10Group1Storage f
T Copy 0% 100.00 GB |0Group1Storage 1 t
aﬂ Copy 1 X Delete thiS!CJODY 100.00 GB 10Group1Storage | f
ﬁ Vol0 Online |3 1.00TB 10Group1Storage? f
Vol0_01 Online {3 1.00TB W5000_Pool_1 (i
‘_’ Vol1_01 Online {3 2.00TB V5000 _Pool 1 f
" | Vold [ online | 3.00GB W5000_Pool_1 fw
F 4 3
&1’ Showing 14 volumes | Selecting 1 volume (100.00 GE)

Figure 8-77 Make primary

If you demand high read performance only, another possibility is to place the primary copy in
an SSD pool and the secondary copy in a normal disk storage 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 8.4.8,
“Migrating a volume to another storage pool” on page 383.

Click Make Primary and the role of the copy is changed to online. Click Close when the task
completes.

The volume copy feature also is a powerful option for migrating volumes, as described in
8.6.5, “Migrating volumes by using the volume copy features” on page 404.

8.6.1 Thin-provisioned menu

This menu item includes the same functions that are described in “Shrinking thin-provisioned
space” on page 396, “Expanding thin-provisioned space” on page 397, and “Editing
thin-provisioned properties” on page 397. You can specify the same settings for each volume
copy.
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Figure 8-78 shows the Thin-Provisioned menu item.

mehad

-

mcr-atl-cluster-01 > Volumes > Volumes ¥

[ ﬁ Mew Yolurme i Actions + L v
|3 Thin-Frovisioned v |75 Shrink I

' controllerd_i ﬁ Make Primnary 8 Expand ationPool_5192 B00507E3003000980000000000000048 Mo

TestVolume1 @ Split into Mew WYolume @ Edit Properties  [oupiStaragel G005076300500095800000000000000:3F Mo
Testolume2 |5 validate volume Capies (3 10000GB 5000_Pool_t1 00507630080009B0000000000000042 wes HE

& thin-volume (7 Duplicate Yolume (3 43000 GE 10Group! Storage] G00307E3005000980000000000000040 [0}
vmware-fc % Delete this Copy a00.00GE  Ya000_Pool _1 G0050763008000980000000000000026 es [1_|
vmware-fel B 20000 GE Ya000_Pool _1 BO0S07E30030009800000000000000:30 Yes D1_|

o umware-sas Onling 10000 GE  I0Groupt Storage1 BO0S07E300300098000000000000001 5 Mo
Yold Conlire Iﬁ_ 1.00TE 10Group! Starage2 G00507630050009580000000000000022 es D._|

Yolo_01 Cnline |ﬁ_ 100TE ws000_Pool_1 G005076300500095800000000000000:29 Mo

Vol_01 Online [F 2.00TB ws000_Poal_1 BO0S07E3003000380000000000000024 il

Vold Cnling 3.00GE Wa000_Pool_1 BO0S07E300300098000000000000001 & Mo

Vols Onling 3.00GE Ws000_Pool _1 BO0S07E300500098000000000000001 9 Mo

= win_vol_01 Oniline [E 200GB 10Group! Storage! BO0S07E300300098000000000000003E Mo

Copy 0* Onling 200GH I10Groupd Starage1 BO0S07E300300098000000000000003E Mo

Copy 1 Cnling |§_ 200GB 10Group] Storage2 B00507E300300098000000000000003E Mo

windows-iscsi2 Conlire 5.00 GB %s000_Pool_1 G00507630050009580000000000000041 Mo

Showing 14 volumes | Selecting 1 volume (2.00 GB)

Figure 8-78 Thin-Provisioned menu item

8.6.2

400

Splitting into a new volume

If your two-volume copies are synchronized, you can split one of the copies to a new volume
and map this new volume to another host. From a storage point of view, this procedure can be
performed online, which means you can split one copy from the volume and create a copy
from the remaining volume without any host impact. However, if you want to use the split copy
for testing or backup purposes, you must make sure that the data inside the volume is
consistent. Therefore, you must flush the data to storage to make the copies consistent.

For more information about flushing the data, see your operating system documentation. The
easiest way to flush the data is to shut down the hosts or application before a copy is split.

In our example, volume win_vol_01 has two copies: Copy 0 as primary and Copy 1 as
secondary. To split a copy, click Split into New Volume (as shown in Figure 8-75 on
page 398) on any copy and the remaining secondary copy automatically becomes the
primary for the source volume.

Optionally, enter a name for the new volume and click Split Volume Copy.
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Figure 8-79 shows the Split Volume Copy window.

Split Yolume Copy

volume copy.

Ensure that both copies have been fully synchronized before the
volume copies are split, A new volume is created from the selected

Yolume Name {optional): ||

|i] Split Yolume Copy | | Cancel

Figure 8-79 Split Volume Copy window

After the task completes, click Close to return to the All Volumes window, where the copy
appears as a new volume named vdisk0 that can be mapped to a host, as shown in

Figure 8-80.

Welcome, superuser

mcr-atl-cluster-01 > Yolumes > VYolumes ¥

[ E New Wolume  i5 Actions ¥

dius

* ' controller0_000000000000... Online
TestWolume1 online
L—-! TestVolume2 orline
- ' thin-volume Cnlire
@ udisko Orline
T vmware-fc Online
i&_l vmware-fcl online
&) umware-sas online
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Figure 8-80 All Volumes: New volume from split copy

Important: If you receive error message code CMMVC6357E while you are splitting volume

copy, use the 1svdisksyncprogress command to view the synchronization status or wait for
the copy to synchronize. Example 8-1 on page 402 shows an output of
1svdisksyncprogress command.
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Example 8-1 Output of Isvdisksyncprogress command

IBM Storwize:mcr-atl-cluster-01:superuser>1svdisksyncprogress
vdisk_id vdisk name copy id progress estimated completion_time

3 vmware-sas 1 3 130605014819
14 thin-volume 1 38 130606032210
25 win_vol 01 1 55 130604121159

IBM Storwize:mcr-atl-cluster-0l:superuser>

8.6.3 Validate Volume Copies option

By using the IBM Storwize V5000 GUI, you can check volume copies that 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 8-75 on page 398. The Validate
Volume Copies window opens, as shown in Figure 8-81.

Validate Volume Copies
Validate Volume Copies (win_vol_01)

Generate Event of Differences

Reports the first difference found on synchronized online copies of the
specified volume,

Overwrite Differences

Corrects sectors that contain different contents by copying contents from
the primary volume copy to other copies on the specified volume,

Return Media Error to Host

Converts sectors that contain different contents into virtual medium errors
on the specified volume,

(3 validate Cancel

Figure 8-81 Validate Volume Copies window

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 8-82 shows the output when a volume copy Generate Event of Differences option

is chosen.

Repair Volume Copy

@ The task completed.

¥ Details

The task has started.
Running command:
gynchronizing memory cache.

The task is 100% complete.
The task completed.

100%

Repairing copies for wvolume volume0O01

svetask repairvdiskcopy -wvalidate 5

Close

1zZ:
1zZ:
1zZ:

1zZ:
1zZ:
1zZ:

11
11
11

11
11
11

FM
FM
FM

FM
FM
FM

Cancel

Figure 8-82 Volume copy validation output

The validation process runs as a background process and might take some time, depending

on the volume size. You can check the status in the Running Tasks window, as shown in

Figure 8-83 on page 404.
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2 Volume Synchronizations

thin-volume, copy 1 "38% | | 40:08:40

vmiware-sas, copy | 4% | 14:34:48

Figure 8-83 Validate Volume Copies: Running Tasks

8.6.4 Delete Volume Copy option

Click Delete (as shown in Figure 8-75 on page 398) to delete a volume copy. The copy is
deleted, but the volume remains online by using the remaining copy. Confirm the deletion
process by clicking Yes. Figure 8-84 shows the copy deletion warning window.

Warning X

Do you want to remove copy 0 from volume volume0017?

| Yes | | No |

Figure 8-84 Delete a copy

After the copy is deleted, click Close to return to the All Volumes window.

8.6.5 Migrating volumes by using the volume copy features

404

In the previous sections, we showed that it is possible to create, synchronize, split, and delete
volume copies. A combination of these tasks can be used to migrate volumes to other storage
pools.

The easiest way to migrate volume copies is to use the migration feature that is described in
8.4.8, “Migrating a volume to another storage pool” on page 383. If you use 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.
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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 394.

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 398.

4. Split or delete the old copy from the volume. For more information, see 8.6.2, “Splitting into
a new volume” on page 400 or 8.6.4, “Delete Volume Copy option” on page 404.

This migration process requires more user interaction with the IBM Storwize V5000 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), 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, click Volumes by Pool, as
shown in Figure 8-85.

IBM Storwize ¥5000

Welcome, superuser Legal | Logout | Help

mcr-atl-cluster-01 > Home > Overview ¥

‘= Suggested Tasks =

48 Internal
Drives

“u

2 Fibre Channel Hosts

ﬁjczb & — i -

4 Pools 6 Volumes 1 SAS Host

k!

3 iSCSI Hosts

i A [ y
al
' g "' Overview

H @ Watch e-Learning: Overview

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

b Wisit the Information Center

Figure 8-85 Volumes by Pool
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The Volumes by Pool window opens, as shown in Figure 8-86.

i
e

oD o B

mcr-atl-cluster-01 > ¥Yolumes > Yolumes by Pool ~

Pool Filter e
106.00 GB 7.63TRE Capacty
V5000_Pool_3 V5000 _Pool_1 Volume Allocation |
0 “olume copies - -
0 bytes Used f 3.21TB online
2 MDisks, 8 Yolume
MigrationPool_... coples
@ 1 valume copy Easy Tier Inactive
50,00 GB Used /50,00 GB
=]
F3 Mew volume 1= Actions + L
¥5000_Pool_2 7
0 valume copies Hame atus. apact 1D ost Mappi...
— . controller0_0000000000000000 online 50.00 3B B0040763008000980000000000000845 Mo
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© wvolume_003 Online 3 100GH B0050763008000980000000000000849 Mo
~ volume_004 Online 1,008 60050763008000980000000000000248 Mo
Showing 6 volurnes | Selecting 0 volumes

Figure 8-86 Volumes by Pool window

The left pane is called Pool Filter and all of your existing storage pools are displayed there.
For more information about storage pools, see Chapter 7, “Storage pools” on page 295.

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, you can change the
storage pool icon. For more information, see 7.4, “Working with storage pools” on
page 343.

» 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 341.

» 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 8-87 on page 408) 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 host.
UID: Shows the volume unique identifier.

Host Mappings: Shows if host mapping exists.

vyvyvyyy
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Figure 8-87 Volumes by Storage Pool

It is also possible to create volumes from this window. Click Create Volume to start the
Volume Creation window. The steps are the same as the steps that are described in
Chapter 5, “I/O Group basic volume configuration” on page 161.

If you highlight a volume and select Actions or right-click the volume, the same options are
shown as described in 8.4, “Advanced volume administration” on page 375.

8.8 Volumes by Host

To see an overview about which volume a host can access, click Volumes by Host (as shown
in Figure 8-85 on page 406) and the Volumes by Host window opens, as shown in
Figure 8-88.

mcr-atl-cluster-01 > Yolumes > Yolumes by Host +
Host Filter 8
L vmware-sas
vmware-iscsi \.
1 port 2 ports IfO Group: io_grp0
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Figure 8-88 Volumes by host
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In the left pane of the view is the Host Filter. If you select a host, its properties appear in the
right pane, such as, the host name, number of ports, host type, and the I/O Group to which it
has access.

The hosts with the orange cable represent the Fibre Channel host. The black cable
represents the SAS hosts and the blue cable represents the iISCSI hosts.

The volumes that are mapped to this host are listed, as shown in Figure 8-89.

\ vmware-sas
) 2 ports 170 Group: io_grp0

Host Type: Generic

t’i Mew Volume = Actions = -
'Name atus apaci orage Poo 1D
volume_001 @ Online 1.00 GB w5000_Pool_1 GO00507E30080008B0000000000000844
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volume_003 @ Online & 1.00GB ws000_Pool_1 GO00507630080008B0000000000000E44
volume_004 @ Online 1.00 GB “5000_Fool_1 G00507630080008B0O000000000000348

Figure 8-89 Volumes by Host

It is also possible to create a volume from this window. If you click New Volume, the same
wizard opens that is described in 5.1, “Provisioning storage from IBM Storwize V5000 and
making it available to the host” on page 162.

If you highlight the volume, the Actions button becomes available and the options are the
same as those actions that are described in 8.4, “Advanced volume administration” on
page 375.
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Easy Tier

In today’s storage market, solid-state drives (SSDs) are emerging as an attractive alternative
to hard disk drives (HDDs). Because of their low response times, high throughput, and
IOPS-energy-efficient characteristics, SSDs have the potential to allow your storage
infrastructure to achieve significant savings in operational costs. However, the current
acquisition cost per GB for SSDs is much higher than for HDDs. SSD performance depends
greatly on workload characteristics, so SSDs must be used with HDDs. It is critical to choose
the right mix of drives and the right data placement to achieve optimal performance at low
cost. Maximum value can be derived by placing “hot” data with high I/O density and low
response time requirements on SSDs, while HDDs are targeted for “cooler” data that is
accessed more sequentially and at lower rates.

Easy Tier automates the placement of data among different storage tiers, and can be enabled
for internal and external storage. This IBM Storwize V5000 licensable feature boosts your
storage infrastructure performance to achieve optimal performance through a software,
server, and storage solution.

This chapter describes the function that is provided by the Easy Tier disk performance
optimization feature of the IBM Storwize V5000. It also describes how to activate the Easy
Tier process for both evaluation purposes and for automatic extent migration. We included
Storage Tier Advisor Tool (STAT) and Tivoli Storage Productivity Center for performance
monitoring.

This chapter includes the following topics:

Easy Tier overview

Easy Tier for IBM Storwize V5000

Easy Tier process

Easy Tier configuration by using the GUI

Easy Tier configuration by using the command-line interface

IBM Storage Tier Advisor Tool

Tivoli Storage Productivity Center

Administering and reporting an IBM Storwize V5000 system through Tivoli Storage
Productivity Center
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