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Abstract

The NetApp® SANTtricity® Snapshot™ feature enables administrators to capture a full point-in-
time copy of one or more active volumes on a NetApp E-Series or EF-Series array. The feature
includes the option to take incremental snapshots of changed blocks on those volumes based
on a schedule set by the administrator. This technical report provides a full description of the
feature, including GUI navigation instructions using SANTtricity System Manager.
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Introduction

This document describes the NetApp® SANTtricity® Snapshot™ feature available in NetApp E-Series and
EF-Series storage systems and provides guidance on deployment options. The Snapshot feature enables
the administrator to create a point-in-time image of a volume, schedule periodic Snapshot images, create
Snapshot images of a group of volumes at once, and roll back to an earlier point in time if a problem
occurs. Snapshot images can be used for a wide range of purposes; the following are a few examples.

o Data protection — protect against accidental or malicious loss or corruption of data, such as
inadvertent deletion, hardware failures, viruses, or sabotage.

e Testing a new version of a database before going live.
e Zero downtime backups.

The Snapshot feature uses a copy-on-write algorithm, which enables a point-in-time image to be available
nearly immediately. When new writes occur to a volume that has a point-in-time image, the old data is
copied from the volume to reserved capacity, and then the new data is written to the volume. The point-in-
time Snapshot image is then a combination of data on the volume and data in reserved capacity. The
copy-on-write is really a copy on first write; in other words, the old data is written to reserved capacity only
the first-time new data is written to a given range of blocks on the volume. Subsequent writes to the range
of blocks do not require a copy-on-write operation, thus minimizing performance impact of the Snapshot
feature.

Intended use

This information is for NetApp customers, partners, and OEMs. You should have a basic knowledge of
storage fundamentals, including NetApp E-Series and EF-Series arrays, and a general knowledge of data
protection in data storage.

Overview of SANtricity Snapshot concepts

This section provides a brief description of several terms and concepts that you should be familiar with to
effectively use the SANtricity Snapshot feature.

Base volume

The base volume is the starting point for Snapshot images. Point-in-time images are created from a base
volume either manually or on a schedule. A rollback to a specific point-in-time image returns a base
volume to its state at the time the image was created. A base volume can be a standard volume residing
on either a volume group or a disk pool, or a thin volume residing on a disk pool.

Snapshot image

A Snapshot image is a logical point-in-time image of the content of a base volume. The image is
maintained while the base volume continues to change as a result of write commands from the host.
Immediately after creation of a Snapshot image, its logical content is identical to the physical content of
the base volume. Using the copy-on-write mechanism, the first time a range of blocks on the base volume
is changed, the original data in the range is written to reserved capacity so that the point-in-time image is
preserved. Snapshot images are not accessible for read or write operations by the host. Snapshot
volumes are required for host access.

Snapshot group

A Snapshot group is a sequence of Snapshot images of a single base volume. There is a strict ordering
of Snapshot images based on their creation times. Snapshot images in a Snapshot group can be created
manually, by schedule, or both. When a Snapshot group contains multiple Snapshot images, there is at
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most one copy-on-write operation for any write to the base volume. This approach allows many Snapshot
images to be created for a base volume with minimal performance impact due to the copy-on-write
algorithm. There can be more than one Snapshot group for a given base volume, but a Snapshot group is
associated with only one base volume. Deleting Snapshot images in a Snapshot group must go in order,
starting with the oldest.

Snapshot group reserved capacity (repository)

Each Snapshot group has a reserved capacity, or repository, to hold metadata and data blocks from
copy-on-write operations. This capability is known as Reserved Capacity in SANTtricity System Manager
(the management interface for current products), and Repository in SANTtricity Storage Manager, CLI, and
the REST API. At the time of the Snapshot group creation, the administrator must also create the
reserved capacity for the Snapshot group. At the creation, reserved capacity is a single volume with the
capacity specified. An administrator can reserve capacity internally by adding another volume that is
concatenated to the existing reserved capacity.

Snapshot scheduling

The Snapshot feature can be set to take scheduled Snapshot images on a single base volume or a
consistency group. Schedules can be daily, weekly, monthly, or yearly; and the administrator can specify
times of day, time between Snapshot images, and start and end dates. After a schedule is set, Snapshot
images are created within the appropriate Snapshot groups. The administrator can also modify or delete
Snapshot schedules.

Snapshot volumes

The administrator can create a volume from a Snapshot image or set of volumes from consistency group
Snapshot images. A Snapshot volume can be read-only or read/write and can be assigned to a host for
I/0 access. Writable Snapshot volumes have an associated expandable reserved capacity (repository) to
store updated blocks from host write operations. A Snapshot volume cannot be a base volume for a
Snapshot group.

Consistency groups

A consistency group is a collection of base volumes, known as member volumes, that have a mutual
consistency requirement for their Snapshot images. Consistency groups enable creation of simultaneous
Snapshot images of all member volumes so that the content of multiple images represents a single point
in time. This feature is useful for applications that span multiple volumes, such as a database with logs
and database on different volumes. Each member volume has a Snapshot group and associated
reserved capacity that is dedicated to the consistency group.

Rollback

A base volume can be “rolled back” to a point-in-time image. A rollback operation causes the content of
the base volume to revert to the selected Snapshot image. When a rollback is started, the base volume
as it was at the time of the Snapshot image is immediately available for host 1/0O. The process of
physically copying from the reserved capacity blocks that changed between the Snapshot image and the
rollback request proceed in the background. The administrator can choose any Snapshot image in the
Snapshot group for the rollback point. The rollback operation preserves all Snapshot images within the
Snapshot group.

Legacy Snapshot

There was an earlier implementation of Snapshot functionality in the E-Series systems, but it has been
deprecated and is not covered in this document.
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Limits and restrictions

This section serves as a reference for Snapshot limits, requirements, and restrictions for the NetApp
SANTtricity Snapshot feature.

Storage system limits

Table 1 lists maximum numbers of Snapshot objects allowed in each NetApp E-Series model.

Table 1) Maximum number of Snapshot objects by E-Series model.

Parameter E2800/EF280 EF300/EF600
E2700* E5700/EF570
E5600/EF560*
Snapshot images per storage system (includes images purged by | 512 2,048
auto-delete and pending due to asynchronous mirroring) 1,024 (EF300)
Snapshot groups per storage system 256 1,024
512 (EF300)
Snapshot groups per base volume 4 4
Snapshot images per Snapshot group 32 32
Member volumes per consistency group 32 64
Consistency groups per storage system 16 32
Snapshot volumes per storage system 256 1,024
Snapshot volumes per Snapshot image 4 4
Rollbacks per storage system in progress at once 8 8
Concatenated volumes in any given reserved capacity 16 16
(repository)

*End of availability.

Snapshot functional requirements and restrictions

Table 2 lists requirements for use of the Snapshot feature, as well as the restrictions on interactions with
other features.

Table 2) Requirements and restrictions.

Attribute Requirements and restrictions
Reserved capacity ¢ If the base volume is on a volume group, the reserved capacity can be on a
(repository) location volume group or disk pool.

¢ If the base volume is on a disk pool, the reserved capacity must be on the
same disk pool.

Reserved capacity The following list shows base volume security attributes on the left, and
security allowable reserved capacity attributes on the right:
e Base volume: not secure-capable — Reserved capacity: not secure-capable,
FDE secure-capable or secure-enabled, FIPS secure-capable or secure-
enabled.
e Base volume: FDE secure-capable but not enabled — Reserved capacity:
FDE secure-capable or secure-enabled, FIPS secure-capable or secure-
enabled.

e Base volume: FDE secure-enabled — Reserved capacity: FDE or FIPS
secure-enabled.
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Attribute

Reserved capacity data
assurance

Allowable base volume
candidates

Snapshot volumes with
other features

Rollback operations

Controller ownership

Deletion

Requirements and restrictions

e Base volume: FIPS secure-capable but not enabled — Reserved capacity:
FIPS secure-capable or secure-enabled.

e Base volume: FIPS secure-enabled — Reserved capacity: FIPS secure-
enabled.

The reserved capacity data assurance attribute must match the base volume.

¢ A standard volume or thin volume can become a base volume for Snapshot
images.

¢ A Snapshot group cannot be created with a Snapshot volume as its base
volume.

¢ Synchronous mirroring — a Snapshot volume cannot be used as either a
primary or secondary volume.

e Asynchronous mirroring — a Snapshot volume cannot be used as either a
primary or secondary volume.

¢ Volume copy (offline) — a Snapshot volume can be a source but not a target.

¢ Volume copy (online) — a Snapshot volume cannot be either a source or a
target.

¢ Thin provisioning — a Snapshot volume can be created from a Snapshot
image of a thin volume.

¢ Dynamic Volume Expansion (DVE) — This feature is not supported for
Snapshot volumes.

¢ Rollback on Snapshot volumes is not supported.
¢ Only one rollback is allowed at a time per base volume.
¢ A Snapshot image being used for a rollback cannot be deleted.

¢ New Snapshot images cannot be created for a base volume during a rollback
on that volume.

¢ Arollback cannot be started if the base volume is undergoing Dynamic
Capacity Expansion, Dynamic Volume Expansion, Dynamic RAID Migration,
or Dynamic Segment Sizing. None of these operations can be started if a
rollback is in progress on that base volume.

¢ Volume copy (offline) — a rollback cannot be started if the base volume has an
offline Volume copy relationship. An offline volume copy cannot be created
involving a base volume undergoing a rollback.

¢ Volume copy (online) — a rollback can be started on a base volume involved in
an online volume copy. However, an online volume copy cannot be started on
a base volume with a rollback in progress.

e Asynchronous or synchronous mirroring — a rollback cannot be started on a
base volume acting as a secondary volume; however, a rollback can be
started on a base volume acting as primary.

¢ The controller that owns a base volume will also own all Snapshot groups,
Snapshot images, reserved capacity, and Snapshot volumes associated with
that base volume. Ownership change of any one of these elements will cause
ownership change of all the others.

¢ Deletion of a base volume causes all Snapshot elements associated to also
be deleted. The reserved capacity (repository) for any Snapshot group or
Snapshot volume associated with the base volume is deleted as an entity. But
the volumes that were used as part of the reserved capacity are retained as
unused, unmapped volumes. They can be re-used later as reserved capacity.

¢ A volume group or disk pool containing reserved capacity volumes cannot be
deleted until after the associated Snapshot images or Snapshot volumes have
been deleted.
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Snapshot image operational model

Snapshot groups and images

Immediately after a NetApp SANTtricity Snapshot image is created, its content is identical to the base
volume. In Figure 1, the left side of the image shows the physical layout while the right side of the image
shows the logical view of the Snapshot group. When the Snapshot group is created, reserved capacity is
allocated, but it contains only metadata and no user data until writes occur to the base volume. The
Snapshot image is not viewable or writable from the host.

Figure 1) Snapshot image immediately after creation.
- ™

Base Volume

Snapshot Image

Snapshot Group
Reserved Capacit

Snapshot Group

\_ Physical Logical Y,

In the example shown in Figure 2, the first two blocks (with content A and B) of the base volume are
overwritten by T and U. Because this is the first write to the base volume after creation of the Snapshot
image, the controller will perform a copy-on-write operation to preserve the Snapshot image. Blocks with
content A and B have been copied from the base volume to the Snapshot group reserved capacity, and
blocks with content T and U have been written to the base volume. The logical Snapshot image has not
changed.
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Figure 2) Write to base volume causing copy-on-write operation.
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In the example shown in Figure 3, the host overwrites the content U with content V. In this case, there is
no copy-on-write to preserve the Snapshot image because the original content B is already in the
reserved capacity. Content V simply overwrites content U in the base volume.

Figure 3) Write to base volume with no copy-on-write.
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At this point, if the administrator manually or by schedule creates another Snapshot image, the base
volume does not change, but there is a second Snapshot image in the Snapshot group that matches the
current content of the base volume as shown in Figure 4. The reserved capacity doesn’t receive any user
data at this point but does maintain metadata for the time-sequencing of the two images. Snapshot image
2 in this group will always be after Snapshot image 1, even if the controller clock has changed so that the
time of Snapshot 2 appears earlier than Snapshot 1.
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Figure 4) Subsequent Snapshot image immediately after creation.
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If the host now writes content W and X to the blocks on the base volume currently containing V and C,
this write will trigger a copy of V and C to the reserved capacity and a write of W and X to the base

volume, as shown in Figure 5.

Figure 5) Subsequent write causing copy-on-write.
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Deleting a Snapshot image

It is possible to delete Snapshot images, but it must be done in strict order, starting with the oldest in the
Snapshot group. In the example in Figure 6, that would be Snapshot Image 1. Space is freed within the
reserved capacity by deleting the oldest Snapshot image. Any Snapshot volume associated with a
Snapshot image being deleted will be disabled.
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Figure 6) Snapshot image deletion.
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Deleting a Snapshot group

When a Snapshot group is deleted, all Snapshot images in the group are also deleted. The reserved
capacity is deleted, and the administrator can delete the members that comprise it or retain them as
unused volumes. If they are retained, they can be used for future reserved capacity requirements. Any
Snapshot volume associated with a Snapshot image being deleted will be disabled.

Snapshot image auto-deletion

The maximum number of Snapshot images in a Snapshot group is 32. However, the administrator can
designate a maximum number of Snapshot images, after which the oldest image is deleted before
creating a new Snapshot image. Setting the maximum number to 0 disables the auto-deletion.

Snapshot group reserved capacity (repository)

The reserved capacity stores metadata related to copy-on-write operations and user data copied during
these operations. The metadata requires at most 0.02% of the base volume capacity for each Snapshot
image in the group. The Snapshot feature also reserves a small amount of space for rollback processing,
0.02% of base volume capacity. When choosing a size for the reserved capacity, the administrator needs
to take these metadata needs into account. The administrator must also estimate how much of the base
volume will change while there are Snapshot images in the Snapshot group. The default is 40% of base
volume capacity, and the minimum allowed capacity is 32MiB plus 0.02% of the base volume for rollback
processing.

Alert on percentage of reserved capacity full

When creating a Snapshot group, the administrator can set up an alert to be notified when the reserved
capacity reaches a certain percentage of being full. The default is 75%.

Policy for behavior when reserved capacity is full

The administrator can also direct the controller on what to do when the reserved capacity is full and a
write request to the base volume arrives. The administrator can select to either purge Snapshot images
starting with the oldest or reject incoming write requests. When images are purged, the storage system
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will raise a Needs Attention condition, and the administrator must delete the purged images to clear the
condition.
Snapshot volumes

As noted earlier, a read-only or read/write volume can be created from a Snapshot image and assigned to
a host. Figure 7 illustrates a Snapshot volume with its reserved capacity. The Snapshot volume reserved
capacity is distinct from the reserved capacity for the Snapshot group. The reserved capacity is required
only if the Snapshot volume is writable. A read-only Snapshot volume can be converted to read/write;
reserved capacity is created as part of the conversion.

Figure 7) Snapshot volume created from a Snapshot image.
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Using the example in Figure 7, if the host writes content L to the Snapshot volume that currently has
content H, the new content will be physically written to the Snapshot volume reserved capacity. The new
physical and logical states are shown in Figure 8. The base volume, Snapshot group reserved capacity,
and the Snapshot image are unchanged. A read of the eight blocks shown in the Snapshot volume would
return data from three physical sources: A and B from the Snapshot group reserved capacity, C, D, E, F,
and G from the base volume, and L from the Snapshot volume reserved capacity.
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Figure 8) Snapshot volume after write from host.
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Deleting a Snapshot volume

Deleting a Snapshot volume causes the reserved capacity and any host assignments to be also deleted.
The administrator has the option of deleting the underlying reserved capacity volumes or keeping them
for later use as reserved capacity.

Disabling and recreating a Snapshot volume

The administrator might want to disable a Snapshot volume and re-create it on another Snapshot image.
The Snapshot feature provides a convenient way to accomplish this task. Disabling a Snapshot results in
the following:

e Any further reads or writes from the host will be rejected.

o |t will be no longer associated with its Snapshot image but will still be associated with the base
volume.

¢ Any host assignments will remain.

e The reserved capacity will be retained.

The Snapshot volume can be recreated on any Snapshot image in any Snapshot group associated with
the same base volume, resulting in the following:

e The logical content of the Snapshot volume will be identical to the Snapshot image chosen.

e The reserved capacity is reused.

e The Snapshot volume will resume performing I/O operations from the host.
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Snapshot volume reserved capacity

This reserved capacity requires space for indexing metadata and all data written to the Snapshot volume.
The minimum is 32MiB; the administrator should plan on this minimum, plus anticipated space needed for
writes to the Snapshot volume. All writes to the Snapshot volume go to the reserved capacity. The default
is 40% of the base volume capacity.

If the reserved capacity becomes full, the storage system raises a Needs Attention condition and further
host writes are rejected. The administrator can set an alert for when the reserved capacity reaches a
certain threshold; the default is 75%. SANtricity management software also provides a means to monitor
the reserved capacity by showing how much is available for use by host writes.

Consistency groups

A consistency group has two or more member volumes each with a dedicated Snapshot group and
corresponding reserved capacity to hold the Snapshot images associated with the consistency group.
Snapshot images are created all at once, either manually or via a schedule. Every time a point-in-time set
of Snapshot images is taken on a consistency group, each Snapshot image contains the same timestamp
and sequence number to distinguish one set of Snapshot images from all others.

At the time of consistency group creation, the administrator selects member volumes and creates the
reserved capacity. More member volumes can be added later. The following attributes are managed at
the consistency group level rather than at the individual Snapshot group level:

e Action taken when any reserved capacity is full (purge Snapshot images or reject writes)

e Snapshot image auto-deletion

o Percentage full for alert on reserved capacity

e Schedule

¢ Rollback priority

Consistency group Snapshot volumes

Snapshot volumes for each consistency group member volume can be created for a given set of
Snapshot images. SANTtricity Storage Manager lets the administrator select the member volumes for
which to create the Snapshot volumes, but SANtricity System Manager creates Snapshot volumes for
every consistency group volume all at once. As with other Snapshot volumes, consistency group
Snapshot volumes each have reserved capacity to hold index metadata and write data from the host.
Member Snapshot volumes can be deleted, which results in the associated reserved capacity also being
deleted with the option to retain or delete the underlying volumes that make up the reserved capacity.

Member Snapshot volumes can be disabled and re-created much as described above for regular
Snapshot volumes, but this action happens for all member Snapshot volumes at once.
Deleting a consistency group

When a consistency group is deleted, all its associated Snapshot groups, Snapshot images, and
Snapshot volumes are also deleted. Reserved capacity for the Snapshot groups and Snapshot volumes
is deleted, and the user can retain the underlying volumes or delete them.

Removing a member volume from a consistency group

When a member volume is removed, its Snapshot group and reserved capacity are deleted. The
administrator has the option of retaining or deleting the underlying volumes in the reserved capacity.
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Deleting a consistency group Snapshot image

When a Snapshot image in a consistency group is deleted, all Snapshot images within the consistency
group with the same timestamp and sequence number are deleted at once. Any Snapshot volumes that
exist on that set of Snapshot images are disabled.

Rollback operations

One of the most important aspects of the Snapshot feature is that it lets the administrator roll back a
volume or set of volumes to a previous state if an error condition occurs, whether because of a system
failure or user error. The administrator can select a Snapshot image with the desired timestamp for the
rollback and can set the priority of the rollback. If the Snapshot image is part of a consistency group, the
administrator can select all or some of the associated base volumes to participate in the rollback.

A rollback causes the base volume or selected consistency group member volumes to revert to the point
in time selected. The base volume (or member volumes) will be immediately accessible for read/write
operations at the rolled back state, even though the internally generated data transfers from reserved
capacity back to the base volume will occur in the background.

It is good practice to create a Snapshot image just before starting a rollback to provide a recovery point in
the event the rollback fails or is canceled by the administrator. In effect, performing a rollback to this
Snapshot image amounts to an undo of the rollback operation. After the undo rollback is started, any
writes to the base volume that occurred between the Snapshot image and the start of the undo rollback
will be lost. As an example, see the following:

At 4:00, the administrator discovers a problem and wants to revert to the 3:00 Snapshot image.
The administrator creates a Snapshot image.

The administrator starts a rollback to 3:00.

After the rollback completes, the administrator decides to undo it, and initiates a rollback to 4:00.

After the undo rollback completes, the base volume is at the state it was when the Snapshot image in
step 2 was created. All writes to the base volume between step 2 and the start of the rollback in step
4 are lost.

ok~ D

Preservation of Snapshot images during rollback

The Snapshot feature attempts to preserve all Snapshot images in all Snapshot groups associated with
the base volume throughout the rollback process. Success in saving all these images depends on
adequate reserved capacity during the rollback. The management GUIs (SANtricity Storage Manager and
SANtricity System Manager) estimate the required reserved capacity for the rollback and will not start the
rollback unless there is enough space. Of course, this estimate cannot consider any events (during the
rollback) that might cause the reserved capacity space to be inadequate, such as host writes to the base
volume. If such an event occurs, either Snapshot images will be purged or write requests to the base will
be rejected, depending on the policy set by the administrator when the Snapshot group was created.

One exception is with other Snapshot groups in the same base volume. A rollback causes internally
generated copy-on-write operations. If these operations cause a reserved capacity full condition on a
Snapshot group other than the one being used for the rollback, the Snapshot feature will purge Snapshot
images on that group regardless of the policy set for that group. Host-initiated writes will honor the policy.

Canceling a rollback

A rollback in progress can be canceled by the administrator after it has been started; however, this
cancellation will leave the base volume in an unknown state. One way to recover from this condition is to
do a rollback to a valid Snapshot image. The management GUIs provide warnings so that the
administrator is aware of the implications of canceling a rollback.
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Interactions between the Snapshot and mirroring features

Under certain circumstances, the Snapshot feature has slightly different operational characteristics when
being used with asynchronous or synchronous mirroring. A discussion of these differences follows.

Snapshot images and asynchronous mirroring

It is important to keep several aspects of asynchronous mirroring in mind when considering using the
Snapshot feature with mirror consistency groups. (Mirror consistency groups are not the same as
Snapshot consistency groups, also known as asynchronous mirroring groups.) First, because of potential
role reversals for disaster recovery, any volume in a mirror consistency group can be either in a primary
or secondary role at a given time. Second, the operation of asynchronous mirroring is such that changes
on the primary member volumes of the group are written to the secondary member volumes periodically
according to the synchronization interval set by the administrator. While the secondary is being updated,
it does not contain a valid image of the primary at any synchronization point.

The following is a summary of how the Snapshot feature behaves differently when a base volume is a
member of an asynchronous mirroring mirror consistency group:

e The policy for Snapshot group reserved capacity full will be auto-delete of Snapshot images. If a
Snapshot base volume is added to a mirror consistency group, this policy is changed if the Snapshot
group is set to fail base volume writes.

e The auto-deletion on maximum number of Snapshot images in a Snapshot group must be greater
than zero. If a base volume is added to a mirror consistency group and has a value of 0, it will be set
to the maximum of 32.

¢ If the base volume is acting in a primary role in asynchronous mirroring, both manual and scheduled
Snapshot images are processed normally.

o |If the base volume is acting in a secondary role, any requested Snapshot images will be created only
between resynchronizations, such as all members of the mirror consistency group contain a valid
image. If a Snapshot image is requested either manually or by schedule during a resynchronization,
the Snapshot image will be in a pending state until the resynchronization is complete.

Snapshot consistency group interaction with asynchronous mirroring

Snapshot consistency groups operate similarly to single base volume Snapshot groups with a few slight
differences:

¢ When a member of a Snapshot consistency group is a member of a mirror consistency group, any
other member of the Snapshot consistency group can be a member of the same mirror consistency
group but cannot be members of any other mirror consistency group.

¢ Policies for reserved capacity full and auto-deletion are the same as above but apply to all members
of the Snapshot consistency group.

e If any member of the Snapshot consistency group is a member of a mirror consistency group and
acting in a secondary role, the same behavior as above regarding pending status during
resynchronizations applies. However, it applies to the entire Snapshot consistency group. The point-
in-time set of images for the Snapshot consistency group must wait until the resynchronization is
complete.

Rollback interaction with asynchronous mirroring

There are a few important interactions between Snapshot rollbacks and asynchronous mirroring.

e Arollback cannot be started on a base volume acting in a secondary asynchronous mirroring role.

e When arollback is started on a base volume acting as a primary volume in asynchronous mirroring,
the asynchronous mirror consistency group (also known as the asynchronous mirroring group) will be
placed in a suspended state. If a resynchronization is in progress, it is canceled. Any writes to the
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base volume during the rollback will be preserved for the asynchronous mirror group, so that after the
rollback completes, resynchronizations to the secondary can resume without loss of the updates.

e During a rollback of a primary volume, an asynchronous mirroring role reversal is not allowed.

e During a rollback of a Snapshot base volume, it cannot be added to or removed from an
asynchronous mirroring consistency group.

Rollback interaction with synchronous mirroring

Interactions between rollback and synchronous mirroring are similar to, but not exactly the same as,
interactions with asynchronous mirroring.

e Arollback cannot be started on a base volume acting in a secondary role with synchronous mirroring.

e If arollback is started on a base volume acting in a primary role, the synchronous mirroring operation
will be suspended. As a result, the primary and secondary will no longer be synchronized. Writes can
continue to the primary, with the synchronous mirroring feature tracking all updates.

o After the rollback on a base volume in a primary role is complete, the administrator must resume the
mirroring operation.

o If the rollback does not complete due to an error condition, the administrator might be able to restore
the secondary to the primary to get the primary into the state it was before starting the rollback.

Usage of the Snapshot feature with role-based access control

If the NetApp E-Series system being used is security-protected by the role-based access control (RBAC)
feature, the administrator must have storage administrator privileges in order to create and modify
Snapshot operations.

Performance considerations

Copy-on-write operations related to the NetApp SANtricity Snapshot feature cause a performance impact
to read/write operations on the base volume. After a Snapshot image is created, the first time a write is
performed to any given area of the base volume, the controller will copy the original data from the base
volume to the reserved capacity of the Snapshot group containing the image. Then the requested write
operation can proceed. Because of this two-step process, the response time for the write operation will be
longer than usual. It is important to keep in mind that this performance penalty does not occur on any
subsequent writes to the same area of the base volume.

As described earlier, a subsequent Snapshot image for the same Snapshot group will trigger copy-on-
write operations for every first write once again so that this second image can be preserved. The result is
a longer response time for the write. For example, consider the following sequence:

Snapshot image 1 is created.

The host writes to area A of the base volume. A copy-on-write operation is performed.

The host writes to area A again. No copy-on-write is needed.

Snapshot image 2 is created.

The host writes to area A for a third time. A copy-on-write is required to preserve Snapshot image 2.

R T

The host writes to area A for the fourth time. No copy-on-write is needed.

Thus, repeated Snapshot images, either done manually or through a schedule will cause more frequent
copy-on-write performance impact.

Because of the internal implementation, writable Snapshot volumes also require copy-on-write operations
the first time the host writes to a given area of the Snapshot volume. However, the repeated performance
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penalty due to Snapshot schedules is not an issue, because a Snapshot volume is generally created
once.

Finally, during a rollback, write performance on the base volume is affected both by new host writes and
internally generated copy-on-write operations to support the rollback itself.

Configure the SANTtricity Snapshot feature through the
management GUI

The NetApp SANtricity Snapshot feature can be configured on E-Series storage systems by means of a
management GUI, CLI, or Web Services REST API. This section covers using the graphical management
interfaces, SANtricity Storage Manager and SANTtricity System Manager. SANtricity System Manager is
the on-box GUI for currently shipping E-Series products, while SANtricity Storage Manager is the older
host-installed management application for previous generations. The workflows differ slightly depending
on which GUI is being used.

Units convention

There are differences in units that are used in the management products for E-Series; for clarity, this
section details those units. In this document, IEC binary units are used when referring to base 2 values,
and decimal units will be used for base 10 values. Following are examples of binary units:

e KiB - kibibyte, or 1024 bytes

e MiB — mebibyte, or 10242 bytes
e GiB - gibibyte, or 10243 bytes

e TiB —tebibyte, or 10244 bytes

e PiB - pebibyte, or 1024° bytes
The following are examples of decimal units:
e KB - kilobyte, or 1000 bytes

e MB - megabyte, or 10002 bytes
e GB - gigabyte, or 10002 bytes
e TB —terabyte, or 10004 bytes

e PB — petabyte, or 1000° bytes

Note: SANTtricity Storage Manager and the CLI use decimal unit labels for capacity, but the values
are binary. SANtricity System Manager uses binary labels for binary values.

Manage Snapshot groups, images, and schedules

Create Snapshot image in SANtricity System Manager
To create a Snapshot image in SANtricity System Manager, complete the following steps:

7. From the storage tiles view, select the Snapshots tile.
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=  SANtricity® System Manager E2800 Preferences | Help~ | admin | LogOut

A Home Home /| Storage

-
= Storage ‘ POOLS & VOLUME VOLUMES HOSTS PERFORMANCE
&= Hardware GROUPS -
|, = = .
'ﬂ' Settings t :
% -

1 Pool, 0 Volume Groups, 0 SSD

5 Volumes 0 Hosts
Cache
SNAPSHOTS ASYNCHRONOUS SYNCHRONQUS
MIRRORING MIRRORING
0 Snapshoi Images 0.00 GiB Total Unsynchronized Data

8. Select the Snapshot Images tab and click Create Instant Snapshot Image.

SANtricity® System Manager Preferences | Help~ | admin | Log Oui

ﬂ Home Home / Storage / Snapshots

=

= Storage SNAPSHOTS x

&B Hardware Learn More >

¥ Settings ‘ Schedules ‘ Snapshot Images ‘ Snapshoi Consistency Groups ‘ ‘ Snapshot Volumes

>X support

Filter 9

View Settings || Roliback ~ Delete
l
1 1
1 1
[ @ Create Instant Snapshot Image [
L o o o oo e 4

9. Select the volume to serve as the base volume for the Snapshot image. Click Next.

Create Snapshot Image b 4

Filter e
Create a snapshot image for...
Name
Wolumed
Volumes
Volumead
Volums2

Volumsd

Total rows: 5 L5)
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10. Read about Reserved Capacity and click Create to proceed.

Confirm Create Snapshot Image b 4

Reserved Capacity Needed

You are aitempting to create the first snapshot image for Volume Volume1. Doing so will require
reserved capacity. Any additional snapshot images created for this volume will use the same
reserved capacity.

Wnat s reserved capacity?

Are you sure you want o continue?

11. Select Reserved Capacity size and location. The default size is 40% but can be changed up or down
depending on the expected amount of change expected to the base volume while the Snapshot
image is needed. Regarding the location, if the base volume is on a volume group, the reserved
capacity can be on a volume group or disk pool. If the base volume is on a disk pool, the reserved
capacity must be on that same pool. Click Next after making these selections.

Create Snapshot Image b4

| want to reserve capacity for snapshots that is... @

- 4an % | + of the valume capacity (20.00 GIB) = .00 GIB.
Wy would | change this percentaga?
@

Proposed Poal!
Reserved Capacity (GiB) Volume Group RAID Level

2.00 Fooli Fool

Cancel Next>

12. Set the policy for number of Snapshot images to allow in the Snapshot group before being auto-
deleted. Maximum is 32. Set the alert threshold for reserved capacity and what to do when the
reserved capacity gets full. NetApp recommends purging the oldest Snapshot image rather than
rejecting writes to the base volume. Click Finish to create the Snapshot image.
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Create Snapshot Image b4

| want the following settings to be applid...

Snapshot image limit

[#] Enahle automatic deletion of snapshot images when_ 9

- 32 < snapshots images have been created

Reserved capacity settings

Alert me when...

-7 % | < ofreserved capacity is full.

Palicy for full reserved capacity

= Purge oldest snapshot image (recommended)
O Reject writes to base volume (keep snapshot images valid)

13. System Manager now shows a success message. Creating the Snapshot group is done behind the
scenes and does not require an extra step for the administrator. If automatic deletion is disabled and
the maximum number of Snapshot images (32) is reached, System Manager will prompt to give the
administrator the option of creating a new Snapshot group.

SANtricity® System Manager Preferences | Help~ | admin | LogOut
M Home Home / Storage / Snapshots
= Sstorage ‘ @ Snapshot image with the timestamp Dec 20, 2017 2:01:20 PM created. *
&B Hardware Learn More >
$F  Ssettings ‘ Schedules ‘ Snapshot Images ‘ Snapshoi Consistency Groups ‘ Snapshot Volumes
X" Support
Filter 9
: Associated
Timestamp Status Base Volume
Dec 20, 2017 2:01:29 PM Optimal Volume1 :
Total rows: 1 | m 9D

Delete a Snapshot image in System Manager
To delete a Snapshot image in System Manager, complete the following steps:

14. From the Snapshot Images tab, select the image to be deleted and click Delete.
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=  SANtrcity® System Manager Preferences | Help~ | admin | Log Cut

A Home Home |/ Storage | Snapshols
= s
= ©Slorage SNAPSHOTS x
& Hardware Learn More *
4+ setiings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
2 support
Filter 17]
ViowSetogs | Rk =3
Timestamp Status asggﬂg}ﬁ;s
|De(:20, 2017 2:01:29 PM Optimal Volume1 :
Total rows: 1 ‘ oD

15. Enter delete, and then click Delete to confirm.

Canfirm Delete Snapshot Image X

Snapshot Image Will Not Be Usable for Restoring Data

If you delete this snapshot image (Dec 20, 2017 2:01:29 PM), then you will no longer restore data
from this snapshot image 1o the associated Velume Volume1 using the rellback operation
Type DELETE to confirm that you want to perferm this operation.

deleiq

16. System Manager now shows that the deletion was successful.

SANIricity® System Manager Preferences | Help~ | admin | Log Out

A Home Home |/ Siorage | Snapshots

E Storage ‘ Osnapshniimage(s)de\eted x

&8 Hardware Learn More >

£+ setings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes

X support

Filter o

e !
1 1
| |
[ © Create Instant Snapshot Image [
L e e e o e e e e < mmm e m e 4

Create a Snapshot schedule in System Manager
To create a Snapshot schedule in System Manager, complete the following steps:

1. Select the Schedules tab inside the Snapshots tile. Click Create Snapshot Schedule.
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SANtricity® System Manager Preferences | Help~ | admin | Log Out

A Home Home | Siorage | Snapshols

-

= Storage SNAPSHOTS x

&= Hardware Learn More >

$*  Settings ‘ Schedules H Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Velumes

> support

ppo!
Filter 9

Edit || Activate/Suspend Delete
sttt !l
1 1
! € Create Snapshot Schedule !
L o e e o . 4

2. Select the volume to serve as the base volume for the sequence of scheduled Snapshot images.
Click Next.

Create Snapshot Schedule b 4

Filter 9
Create a snapshot schedule for
Name
[voumet =
. Volumes
Volume3
Voluma2

Volume4

Total rows: 5 o)

Next > Cancel

3. Click Show More Options and set the times for the desired Snapshot images. Click Next.
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Create Snapshot Schedule

1 cCreate Schedule

| want snapshots for this volume to occur every...

Start time and interval

Start time Time zone
12:00 AW v (GMT-06:00) Cenfral Time (US & Canada)

Snapshots per day Time between enapshots

1 - 1 hour
[ Create snapshot image right now?

Start and end dates

Start date End date
Dec 20, 2017 ] O Dec27, 2017

® Mo end date

Cancel

Show fewer options

Day/month
(® Daily/ Select days # Selectall
Weekly
- Sun  Mon Tue Wed Thu Fri Sat
© Montnhy!
Yearly v v v v v v v

Next >

4.

Snapshot image. Click Next.

Create Snapshot Schedule

| want to reserve capacity for snapshots that is... @
- @ % | < ofthe volume capacity (20.00 GIE) = 8.00 GIE

Why would | change this percentags?

2]
Proposed Pool/
Reserved Capacity (GIE) Velume Group RAID Level
8.00 Poolt Pool
< Back Cancel

X

Next >

If there is not already a Snapshot group for this base volume, System Manager will now prompt to
create the reserved capacity for a new Snapshot group. Set the size and location as in creating a

5. Enter the desired Snapshot group settings, as in creating a Snapshot image. Click Finish.
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Create Snapshot Schedule b 4

| want the following settings to be applied...
Snapshot image limit
¥ Enable automatic deletion of snapshot images when... @

— 32 <= snapshots images have been created.

Reserved capacity settings

Alert me when...

= 75 % | + of reserved capacity is full.

Folicy for full reserved capacity

@® Purge oldest snapshaot image (recommended)
) Reject writes to base valume (keep snapshof images valid)

< Back Cancel

6. The Schedules tab now shows a success message along with the details of the schedule just

created.
=  SANicity® System Manager Preferences | Help~ | admin | Log Cut
A Home Home | Siorage  Snapshols
E Storage ‘ OSnapshuischedu\ecreateﬂ x
& Hardwars Learn More »
£k settings ‘ Schedules ‘ Snapshot Images ‘ Snapshet Consistency Groups ‘ Snapshot Volumes
X" Support
Filter 9
Scheduls state Fraguen Start Date End Date Attributes
Created For fqusncy
Volume Volume 1 Active Daily(\Weekly Dec 20, 2017 None Starts 12:00 AM, 8 snapshot image(s) per day - Every Day :
Total rows: 1 | Mmoo

Create a Snapshot image in SANtricity Storage Manager AMW
To create a Snapshot image in SANtricity Storage Manager AMW, complete the following steps:

1. In AMW, select the volume to serve as the base volume, and then select Copy Services > Snapshot
Image > Create.
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

SANtricity® I Netane
Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
’
BB 1 S80%|  volume Copy >
E5660 FC [ optimal
Snapshot Group >
Snapshot Image Create...
Find object in tree Snapshot Volume Create Snapshot Volume... ~
1@ storage Array ES660 FC
; &»\n Logical Otjeds Consistency Group Rollback >
[=+8 Total Unconfigured C Consistency Group Snapshot Image Tl
elete...
@ Unconfigured Cap Consistency Group Snapshot Volume
Unconfigured C: . N
8 Uncongures cap Consistency Group Member Volume Properties
] 50 cacne
i 000 GB
Snapshot (Legacy) Volume > 133:343536:37:38:393031:3233 37-00:00.00:00.0000.00
[ Pool (55.847 TB)|
- Free Capacity Mirroring 2 bal
|
@ Volume2 (30.000 GB) LN Not Mapped
-.{@ Volume3 (40,000 GB) AceESSHE B BE
- Volumed (50.000 GB) . . o
Drive media type: [ Hard Disk Drive
- {@ Volumes (60.000 GB) o
Consistency Groups Drive interface type: S Serial Attached SCSI (SAS)
Asynehronous irror Groups Logical sector size. J12 bytes
‘Tray loss protection: No
Drawer Loss Protection:  Yes
Secure: No
Preferred owner: Controller in slot A
Current owner: Controfler in stot A
Segment size: 123 KB
Capacity reserved for future segment size changes:No
Maximum future segment size: Not appticable
Modification priority: M| Low
< > | SSDCache Disabled e
Premium Features: () {2 SR LONE]

2. AMW then prompts to create a Snapshot group. Select Automatic or Manual:

— Select Automatic to choose defaults for location and repository (reserved capacity) settings, along
with Snapshot group settings.

— Select Manual to allow the administrator to select other values for the settings.

[E E5660 FC - Select or Create a Snapshot Group (Create Snapshot Image) X

“ NetApp-

What is a "Snapshot Group” and why do | need it?

Create a Snapshotimage on
An existing snapshot group

Existing snapshot groups for Volume Volume1:

There are no existing snapshot groups on this base volume. Use the option below ta create a new
snapshot group

@ Anew snapshot group

O Automatic (recommended)

Snapshot group settings: Default
Repository settings:
Capacity: 8.000 GB
Disk Pool Poold

@ Manual (advanced)

Cancel Help
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Choosing Manual settings and selecting View Advanced brings up all the choices.

E5660 FC - Snapshot Group and Repository Settings (Create Snapshot Image) X

“ NetApp"

Snapshot group name: &
Volume1_8G_01
Snapshot Group Repositary
Specify repository candidate capacity by: a
@ Percentage of base volume capacity:
Percent
40/%] % (=8.000GB)

O Preferred capacity:
Capacity: Units:

8192000 | [MB | (= 40% of base volume capacity)

How are repository i ranked?

Repository candidates

Repository Associated Qos
Ranking Candidate Capacity Difference Element RAID Watch
(New) 8.000 GB 0.000 MB | DiskPool ..

~ Hide advanced options

Enable automatic deletion of snapshot images when limit is reached

Snapshot image limit@
32 :
Send alert when repository reaches:
75%1% ful
Palicy for full repositories:
@ Purge oldest snapshotimages (recommended)

O Reject writes to base volume (keep snapshot images valid)

<Back

Cancel Help

The Snapshot group and Snapshot image are now viewable in AMW.

E5660 FC - SANtricity® (Array Management) DevMode - O X

SANtricity® “ NetApp*

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

LRI

E5660 FC [ Optimal

[ Summary] Performance

Find object in tree

I} Host Maumngs]@ Hardwarel@’ Setun}

Wy Storage & Copy Senices

Snapshat groups
=1 storage Array ES860 FC
Name Type Status Total Repository Available Repository Snapshot Image Snapshot Images Scheduled
i &AH Logical Objects Capacity Capacity Limit
 Ttal Unconngures Capacty (220 308 TE) Opima

@ Unconfigured Capacity (DD $AS,512 btes) (2
8 Unconfigured Capacity (SSD.$AS,512 bytes) (5,
@ssn Cache
Disk Poals
(=0 Poal1 (55.847 TB)
- @ Free Capacity (55.840 TB)
(=@ Volume1 (20.000 GB)
8 snapshotimages
@ Volume2 (30.000 GB)
@ Volume3 (40.000 GB)

@ Volumed (50000 GB) Snapshot groups: Associated repositories:
L@ Volumes (60.000 GB)

Associated Snapshot Group Name Status Capacity

Consistency Groups Volume1_SG_01 1epos_0004 Optimal 2000 GB

Asynehronous Mirror Groups
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

SANitricity® " NetApp*

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

BB =] & 8] @

E5660 FC [ optimal

Find object in tree £

g rost MaDD\ngsl@ HamwareIEfj’ setuu}

Snapshotimages

1@ storage Array ES660 FC
Timestamp Type Status Associated Snapshot Greation Methad Repository Usage
; &»\n Logical Objects Group
=58 Total Uncanfigured Capacity (229.596 TB) Volume1.86_04 0.004KB

@ Unconfigured Capacity (HDD SAS,512 bites) (2

W Siorage & Copy Senices

{8 unconfigured Capacity (SSD,$4S,512 bytes) (5,

@ $SD Cache

=11 Pool (55.847 TB)
-8 Free Capaciy (55,640 TB)
(=@ Volume1 (20.000 GB)
apshot Groups

- Volumez (30.000 GB)
@ Volume3 (40.000 GB)
@ Volume4 (50.000 GB)
~- @ Volumes (60.000 GB)

Cansistency Groups

Asynchranous Mirror Groups

Premium Features: (@) § EE Lo)E]

Delete a Snapshot image in Storage Manager AMW
To delete a Snapshot image in Storage Manager AMW, complete the following steps:

1. Select the image to be deleted, and then on the Copy Services tab, select Snapshot Image > Delete.

E5660 FC - SANtricity® (Array Management) DevMode - O X

SANtricity® M netape

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

o
BB %/ 8] %] volume Copy >
E5660 FC [ Optimal
Snapshot Group >
Snapshot Image > Create...
Find object in tree Snapshot Volume Create Snapshot Volume...
=1 storage Array ESB60 FC
&A” Logica Octs Consistency Group Rollback 3 itus gssnmsted Snapshot Creation Method Repository Usage
b roup
Taaiuneonmguesc;  Consistency Group Snapshot Image o
lete...
@ unconfigured Cap Consistency Group Snapshot Volume
u i d Ci ;. 3
8 Uncorigures Oap Consistency Group Member Volume Properties
[@]s50 cacne
=HE Disk Poals Snapshot (Legacy) Volume >
(=) Pool1 (55.847 TB)|
&9 Free Capacity Mirroring >

[=@ Volume1 (20.000 GB)
Snapshot Groups

@ Volume2 (30.000 GB)
@ Volume3 (40.000 GB)
@ Volume4 (50.000 GB)
| Volumes (60.000 GB)

Consistency Groups

Asynehronous Mirror Groups

< >

Fvemmm Features: @)
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2. Enter yes, then click Delete to confirm.

E5660 FC - Confirm Delete Snapshot Image X

_-I\ You have chosen to delete Snapshotimage 12/20/17 4:45:06 PM CST.

If you continue, all snapshot volumes associated with this snapshot
image will be disabled.

Are you sure you want to delste this object?

Type “yes” to confirm that you want to perform this operation

Delete Cancel

Create a Snapshot schedule in Storage Manager AMW
To complete a Snapshot schedule in Storage Manager AMW, complete the following steps:

1. First, a Snapshot group must be created. Select the volume to serve as the base volume, and then on
the Copy Services tab, select Snapshot Group > Create.

[E E5660 FC - SANtricity® (Array Management) DevMode - m} X

SANTtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
B[ #) %8 % volume Copy >

E5660 FG [ optimal
Snapshot Group > Create...

Summary.

et Snapshot Image b
Create Snapshot Image...
intree Snapshot Volume 7 =
Create Snapshot Image Schedule...
=1 Storage Array E5860 FC

[ &A” Logical Objedts Consistency Group b Edit Snapshot Image Schedule...
[=+@ Total Unconfigured Ct Consistency Group Snapshot Image > )
) Overall Repository >
@ Unconfigured Cap Consistency Group Snapshot Volume >
Unconfigured Caj : o
§ ¢ " Consistency Group Member Volume > Change Settings...
@SSD Cache
= D‘S" Pools Snapshot (Legacy) Volume 3 Rename...
[ Poal1 (55.847 TB)| - Delete...
L @ Free Capaciy ( Mirroring 2
b [
@ Volume2 (30.000 GB) LR 1
@ Volume3 (40.000 GB) Acsessible By: 1 Advanced >
@ Volumed (50.000 GB)
Drive media type: [ Hard Disk Drive
@ Volumes5 (60.000 GB)
s
Consistency Groups Drive interface type: TS Serial Attached SCSI (SAS)
Asynchronous Mirror Groups Logical sector size: p2bvics
Tray loss protection: No
Drawer Loss Protection:  Yes
Secure No
Preferred owner: Controller in slot A
Current owner: Controller in slot A
Segment size: 128KB
Capacity reserved for future segment size changes:No
Maximum future segment size: Not applicable
Modification priority: il Low
< 3 | sSDCache Disabled e

Premium Features:

2. Select Automatic or Manual as before.
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E5660 FC - Create Snapshot Group: Snapshot Group Settings X

etApp

Snapshot group name:&

Wolume1_SG_01

l:‘ Create the first snapshot image now
Snapshot Group Repository

Choose how to create the repository for this snapshot group.

(®) Automatic (recommended)

Snapshot group settings: Default
Repository seftings:
Capacity 8.000 GB
Disk Pool: Pool1

(O Manual (agvanced)

Cancel Help

3. Select the Snapshot group, and then on the Copy Services tab, select Snapshot Group > Create
Snapshot Image Schedule.

E5660 FC - SANtricity® (Array Management) DevMode

O X
SANtricity® I netapo
Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
B &l % 8] @ Volume Copy >

E5660 FC Optimal

Snapshot Group > Create...

S hot |
PRI I Create Snapshot Image...

Find object in tree Snapshot Volume
Create Snapshot Image Schedule...
(=1 storage Array ESB60 FC
i i Available Repository Snapsnotimage Snapshotimages Scheduled
: &A” Logical Onjects Consistency Group Edit Snapshot Image Schedule... Conaty it
8 omuneargueac;  Consistency Group Snapshot Image overall Renosit , 0003 100%
i verall Repository
i@ Unconfigured Cap Consistency Group Snapshot Volume
Uncanfigured C: q i
B Uncenfigured Cap Consistency Group Member Volume Change Settings...
@sso cache
= D‘SK Pools Snapshot (Legacy) Volume Rename...
[= [l Poolt (55.847 TB)| o Delete...
& Free Capacity Mirroring
(=@ Volume (20.000 GB) Properties
@ Volume2 (20.000 GB) Advanced >

@ Volume3 (40.000 GB)
- Volumed (50.000 GB)
“{@ Volumes (60.000 GB)

Snapshot groups: Associated repostories
Consistency Groups

Associated Snapshot Group Name Status

Capacity
Asynchronous Mirror Groups T T 1epos_0006 Optimal 8.000G8

Premium Features: (@)

4. Select the desired schedule parameters and select Finish.
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E5660 FC - Schedule Settings (Create Snapshot Image Schedule)

Import settings from existing schedule

Select all days

@ B Sunday Monday Tuesday Wednesday
O TETIETEET Thursday Friday Saturday

&8 w 3 hours M

Snapshotimages perday: Time between Snapshotimages:

X

Start date: End date:

Dec 20,2017 |~ O End by: {(minimum Dec 27, 2017)
Dec 27,2017 |~
@ Mo end date

Starttime: Time zone:

12:00 AM | | (GMT-06:00) Central Time (US & Canada) bl

D Create the first snapshot image now

Cancel Help

Manage Snapshot volumes

Create a Snapshot volume in System Manager

The administrator can create a read-only or a read/write Snapshot volume from a Snapshot image.

1. Select the Snapshot Volumes tab in the Snapshots view. Click Create Snapshot Volume.

=  SANIfricity® System Manager E2800 Preferences | Help v | admin | LogOut
M tome Home | Storage | Snapshofs

-

= Storage SNAPSHOTS

= Hardware Leam More >

4F  Settings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups H Snapshot Volumes

R support

Filter [2]

Convert to Read/\Write | Copy Volume || View/Edit Settings

Uncommon Tasks ~

2. Select the Snapshot image on which to create the Snapshot volume. Click Next.
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Create Snapshot Volume *®

Fitter (2]
Creale snapshot volume(s) for...
Snapshot Associated
Image At Object
Dec 21, 2017 6:32:29 AM Volume2 :
Total rows: 1

3. Select a host to have access to the Snapshot volume or make this selection later. Choose whether it
will be read/write or read-only and click Next.

Create Snapshot Volumes o

4 Assign to Host

IMake my snapshot volume(s) visible to...
Assign later

Access mode e
(® Readivrite

© Read only

Mote: Reserved capacily is not required for read only snapshot volumes.

|

4. If the access mode will be read/write, enter the desired reserved capacity settings and click Next.

Create Snapshot Volumes b 4

I want to reserve capacity for snapshot volume thatis._. @

- 40 ‘ % | o of the velume capacity (30.00 GiB) = 12.00 GIE.
Why would | change this percentage?
Refresh Candidates | @

Proposed Poolf
Reserved Capacity (GiB) Volume Group RAID Level

12.00 Paol Puaol .

<Back Cancel

5. Name the Snapshot volume and select the reserved capacity alert threshold. Click Finish.
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Create Snapshot Volumes b4

| want the following settings to be applied..

Snapshot volume settings

Name 9

Snapshot_Vol_2

Enable 58D Cache @

Reserved capacity settings

Alert me when_
-| 7 ‘ % | <+  ofreserved capacity is full.

System Manager now displays a success message, and the new Snapshot volume appears in the

list.
=  SANfricity® System Manager E2800 Preferences | Help »~ | admin | Log Out
A Home Home | Siorage | Snapshols
= Storage & snapshot volume created. x
@ Hardware Leam WMore >
L seffings ‘ Schedules ‘ Snapshot Images ‘ Snapshat Consistency Groups H Snapshot Volumes
2 support
Filter (2]
CNTSELTR IS Copy volume | ViewrEdit Settings
Reported Associated Created from
Name Status Capacity (GiB)  Base Volume Snapshot Image Mode
Snapshot_Vel_2 Optimal 0.19 Volume2 Dec 21, 2017 6:32.28 AM Readiwrite :
Total rows: 1 | N

Delete a Snapshot volume in System Manager
To delete a Snapshot volume in System Manager, complete the following steps:

1. Onthe Snapshot Volumes tab, select the volume to be deleted and select the Uncommon Tasks
button. Click Delete.
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Preferences | Help ~ | admin | LogOut

Recreate
Disable

Delete

=  SANIricity® System Manager E2800
A Home Home | Storage | Snapshots
-
= Storage SNAPSHOTS
@B Hardware Leam More >
L+ Seftings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups H Snapshot Volumes
X support
Filter 9
Convert to Read/Write Copy Volume | View/Edit Seftings
Reported Associated Created from
Name Status Capacity (GIB)  Base Volume Snapshot Image
Snapshot_Vol 2 Optimal 0.19 Volume2 Dec 21, 2017 6:32:20 AM
Total rows: 1 | b

2. Enter delete to confirm and then click Delete to carry out the deletion.

Confirm Delete Snapshot Volume

b S

All Snapshot Volume Data Will Be Lost

Before you delete Snapshot Volume Snapshot_Vol_2, stop all IO and unmount any devices and file
systems on the snapshot volume.

Type DELETE to confirm that you want to perform this operation

delete

System Manager confirms the deletion and the Snapshot volume disappears from the list.

=  SANIricity® System Manager E2800 Preferences | Help ~ | admin | LogOut
A Home Home | Storage | Snapshols
E Storage Q Snapshot volume deleted. ®
S Hardware Leam More >
4+ Setiings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups H Snapshot Volumes
R support

Filter [2]

Convert to Read/\Write: Copy Volume View/Edit Settings Uncommon Tasks ~

Disable a Snapshot volume in System Manager

When a Snapshot volume is disabled, it is disconnected from its Snapshot image and host I/Os are
rejected, but the volume retains its reserved capacity and connection to the base volume.

1. From the Snapshot Volumes tab, select the volume to be disabled and select the Uncommon Tasks
button. Click Disable.
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SANTricity® System Manager E2800

Preferences | Help ~ | admin | LogOut

A Home Home | Storage | Snapshots
= =
= Sswrage SNAPSHOTS x
@B Hardware Leam More >
L+ Seftings ‘ Schedules H Snapshot Images ‘ Snapshot Consistency Groups H Snapshot Volumes
X support
Filter 9
Convert to Read/Write Copy Volume | View/Edit Seftings
Recreate
Reported Associated Created from
Name Status Capacity (GiB)  Base Volume snapshot Image S
Delete
Snapshot_Vol 2 Optimal 0.19 Volume2 Dec 21, 2017 6:32:20 AM
Total rows: 1 | b

2. Enter disable to confirm, and then click Disable.

Confirm Disable Snapshot Volume b 4

17 you disable Snapshot Volume Snapshot_Vol_2, then the snapshot volume will:

Remain associated with its base volume (Velumez).

Retain its World-Wide Name (WWN).

Retain its assodiated reserved capacity (if read/write).

Retain any host mapping and access (though, any read/write reguests will fail)
Lose associafion with its snapshot image (Dec 21, 2017 6:32:29 AM).

Why would | disable a snapshot volume?

Mote: Only disable & snapshot volume if you intend to recreate it &t a later time. \When you decide to
recreate fhe disabled snapshot volume, you must do so from a snapshot image that was created
fram the same associated base volume.

I you do not intend to recreate the snapshot volume and you no longer need it, then you should
delate the snapshot volume, instead.
Type DISABLE to confinm that you want to perform this operation.

disable

ganeel

System Manager now displays a success message. The Snapshot volume still appears in the list,

with a status of Disabled.

fricity® System Manager

Freferences | Help » | admin | Log Qut

M ome Home | Storage /| Snapshots
-

Storage Q Snapshot volume disabled.

Hardware Leam More >

Support
Filter [2]
Convert to Readn\frite Cﬂpy Volume View/Edit Settings
Reported Associated
. Shs Capacity (GIB)  Base Volume
Snapshot_Vol_2 Disabled 0.00 Volume2

Total rows: 1 | L)

=
—
]
L sefiings ‘ Schedules H Snapshot Images H Snapshot Consistency Groups H Snapshot Volumes

Uncommon Tasks -

Created from
Snapshot Image Mode
M/A Readfwrite
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Recreate a Snapshot volume in System Manager

It is possible to recreate a disabled Snapshot volume on any Snapshot image in the Snapshot group.
Recreation will result in the Snapshot volume content being initially identical to the Snapshot image

selected during the re-creation.

1. From the Snapshot Volumes tab, select the disabled Snapshot volume and Uncommon Tasks and

click Recreate.

=  SANIfricity® System Manager E2800 Preferences | Help ~ | admin | LogOul
A Home Home | Storage | Snapshots
-l
= Storage SNAPSHOTS
S Hardware Leam Nore >
T settings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups H Snapshot Volumes
X support
Filter (2]
S Ml Copy vouume | viewrEar settings
Recreate
Reported Associated Created from -
Name Status Capacity (GI)  Base Volume Snapshot Image R
Delete
Snapshot_Vol_2 Disabled 000 Volume2 NIA

Total rows: 1 ‘ 1>}

2. Select the Snapshot image to associate with the Snapshot volume and click Recreate.

Recreate Snapshot Volume b 4

Recreate Snapshot Volume Snapshot_Vol_2 using...

® An existing snapshof image created from Volume Volume2

Timestamp « Status
Dec 21, 2017 6:32:20 AM Optimal -
Dec 21, 2017 8:07:43 AM Optimal
Dec 21, 2017 8:07:56 AM Optimal -

A new (ingtani) snapshot image of Volume Volume2

3. The Snapshot volume is now recreated and is shown as Optimal in the list.
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SANfricity® System Manager Preferences | Help ~ | admin

A Home Home | Storage / Snapshots

E Storage 0 Snapshot volume recreated. b 4
E Hardware Leamn More >

4+ Settings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ ‘ Snapshot Volumes

¥ support

Filter (2]
Convert to Readrite Copy Volume | View/Edii Seftings
Reported Associated Created from
Name Status Capacity (GiB) Base Volume Snapshot Image Mode
Snapshot_Vol_2 ‘Optimal 0.19 Volumez2 Dec 21, 2017 8:07:56 AM Readfwrite

Total rows: 1 | k)

Create a Snapshot volume using SANtricity Storage Manager AMW
The administrator can create a read-only or a read/write Snapshot volume from a Snapshot image.

1. Select the Snapshot image on which to create the Snapshot volume, and then on the Copy Services
tab, select Snapshot Volume > Create.

B E5660 FC - SANricity ® (Array Management) DevMode - O X
SANTricity®
Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
BB )8 ¥ volume Copy >
E5660 FC [ Optimal
Snapshot Group >
Summary erfor Snapshot Image N j Hardware | [ setup
Find object in tree Snapshot Volume > Create...
S storage ey ess0 F0 Stat Assodiated Snapshot Creation Method Repository U
i atus ssociated Snapsho reation Metho epository Usage
} gw Logical Otiects Consistency Group > Create Volume Copy... o
S8 Toucmausaey  Consistency Group Snapshotlmage 3 Volume?._56.01
8 Unconigured Cap Consistency Group Snapshot Volume >
8 Unconfigured cap . Re-Create...
Consistency Group Member Volume >
-[@]ss0 cacne .
Convert to Read/Write...
=0 oskroois Snapshot (Legacy) Volume 3
[ Pool (55.847 TB)| SSD Cache N
- Free Capacity ( Mirroring 2
(=@ Volume (20.000 GB) Overall Repository >
Snapshot Groups
@8 Snapshotimages Change Settings...
[= @ Volumez (30.000 GB)
[ snapsnot Groups Rename...
] Delete...
@ Volume3 (40.000 GB)
- Volumed (50.000 GB) Properties
@ Volumes (50.000 GB)
Advanced >
Consistency Groups
asynchronous Wirror Groups
Premium Features: ) 7

2. Enter a name for the new volume, select Read/Write or Read Only, and a repository creation method.
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E5660 FC - Snapshot Volume Settings (Create Snapshot Volume) X
W Netape

Snapshotvolume name @

Snapshot_Vol_2

Map to host:

Map Later v
Mote: If storage partitioning is not enabled, the only option that will be displayed will be "Map Now to Default Group”™.
Use SSD Cache @

Access mode: @
© ReadMWrite

O Read Only

Snapshot Volume Repository

Choose how to create the repository for this Snapshot Velume

Note: Repositories are not required for Read Only Snapshot Volumes.

@Automati:(recommended)

Repository seftings:
Capacity: 12.000 GB
Disk Pool Pool1

O Manual (advanced)

Cancel Help

The new Snapshot volume is now shown in the list.

[E E5660 FC - SANtricity® (Array Management) DevMode - m} X

SANtricity® “ NetApp*

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
ISR

E5660 FC [ optimal

[ s | erermence

Find objectin tree =

W Storage & Copy Senices

I} Host MEDD\"QS] @ Hamware[ﬁ SE(UD}

Snapshot valumes

[/ storage Array E5860 FG

. Name Type Status Capacity SnapshotVolume Snapshotimage Hode Total Repository Available Repasitory
- &AH Logical Objects Timestamp Timestamp Capacity Capacity
[+ Total Unconfigured Capacity (220508 TB) 200.000 ME | 1212117 8:36:16 AN CST 8:26:43 AN CST Read Write 12,000 GB

- Unconfigured Capacity (HDD,SAS,512 bytes) (2
) Unconfigured Capacity (330,343,512 bytes) (5,
SSD Cache
Disk Pools
=] Pool1 (55.847 TB)
B Free Capacity (85617 T8}
(=} @ Volume1 (20.000 GB)

@ snapshotimages
(=@ Volume2 (30.000 GB)

[ snapshot Groups
8 snapshot Images Snapshot volumes: Associated repositories
F Associated Snapshot Volume Name Status Capacity
@ volume3 (40000 GB) Snapshot_Vol_2 repos_0010 optimal 1200068

- Volumed (50.000 GB)
“{@ Volumes (60.000 GB)

Consistency Groups

Asynchronous Mirror Groups

Premium Features: = E L6

Delete a Snapshot volume in Storage Manager AMW
To delete Snapshot volumes in Storage Manager AMW, compete the following steps:

1. Select the Snapshot volume to be deleted, and then from the Copy Services tab, select Snapshot
Volume > Delete.
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

)
SANitricity’ " NetApp
Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
’
BB =8]8 ®]  volume Copy >
E5660 FC [ optimal
Snapshot Group >
summary | [E8g) Perforl Snapshot Image N j Haraware | [ setp
Find in tree Snapshot Volume > Create...
S storage ey ess0 F0 SnapshotVol Snapshot | Hod Total Reposit Available Reposit
i 3 napshot Volume napshotImage Mode otal Repository vailable Repository
£ &AH Logical Objects onsictens//Grolin Create Volume Copy... Timestamp Timestamp Capacity Capacity
=18 Total Unconfigured C¢ Consistency Group Snapshot Image > Disabl A 83 3 [ReadWiite | 1200068
isable...
@ Unconfigured Cap Consistency Group Snapshot Volume > ARG
e-Create...
Unconfigured Cay .
8 ¢ " Consistency Group Member Volume >
-[@]ss0 cacne .
Convert to Read/Write...
7 o poois Snapshot (Legacy) Volume >
[ Pool (55.847 TB)| o SSD Cache N
- Free Capacity ( Mirroring 2
(=@ Volume (20.000 GB) Overall Repository >
Snapshot Groups
@8 Snapshotimages Change Settings...
[= @ Volumez (30.000 GB)
[ snapshot Groups Rename...
8 Snapshot Images Snapshot volumes: Associated r¢ Delete...
® Associated Snapshot Volume Properties e Status Capacity
8 voumez @oooo ca) Snapshot Vol 2 50010 Optimal 12.000 68
[ Volume4 (50.000 GB)
Advanced >
“ i@ Volumes (50.000 GB)
Gonsistency Groups
Asynchronous Mirror Groups
Premium Features: ) i

2. Select the option to delete repository volumes or leave blank to preserve the volumes for future use.
Enter yes to confirm the deletion.

B E5660 FC - Confirm Delete Snapshot Vo... X

4% You have chosen to delete Snapshot Volume Snapshot_Vol_2

1

If you continue, all associated host mappings will also be
removed

7]
l:‘ Delete all repositories associated with this object?
Are you sure you want to delete this object?
Type “yes" to confirm that you want to perform this operation:

Delete Cancel

Disable a Snapshot volume in Storage Manager AMW

When a Snapshot volume is disabled, it is disconnected from its Snapshot image and host I/Os are
rejected, but the volume retains its reserved capacity and connection to the base volume.

1. Select the Snapshot Volume to be disabled, and then on the Copy Services tab, select Snapshot
Volume > Disable.
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[E E5660 FC - SANtricity® (Array Management) DevMode

SANTtricity®

" NetApp

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

1@ storage Array ES660 FC
; &»\n Logical Objects
[=HI§ Total Unconfigured C:

8 Unconfigured Cap

Consistency Group
Consistency Group Snapshot Image

Consistency Group Snapshot Volume
{9 unconfigured Cap

@ $SD Cache

Consistency Group Member Volume

= D‘EK Pools Snapshot (Legacy) Volume
[ Pool (55.847 TB)|
B Free Capacity Mirroring

(=@ Volume (20.000 GB)
Snapshot Groups

@8 SnapshotImages

[= @ Volumez (30.000 GB)

~{i@ snapshot Groups

8 SnapshotImages Snapshot volumes: Associated r

@ Volume3 (40.000 GB)
[ Volume4 (50.000 GB)
“ i@ Volumes (50.000 GB)

Associated Snapshot Volume
Valume2_SV_0001

GConsistency Groups

Asynchronous Mirror Groups

BB ] 8] %] volume Copy 5
E5660 FC [ optimal
Snapshot Group >
Summary. Perfort Snapshot Image > j Hardware
Fin intree Snapshot Volume > Create...

Create Volume Copy...

Disable...
Re-Create...

Convert to Read/Write...

SSD Cache
Overall Repository
Change Settings...

Rename...

Delete...
Properties

Advanced

Snapshot Volume SnapshotImage

Total Repository

Available Repository

Timestamp Timestamp Capacity Capacity
boo MB | 1221117 10:43:55 AW CST 12121117 §:26:43 AM CST Read Write 1200
e Status Capacity
50010 Optimal 12.000 GB

Premium Features:

/0 Ifyou disable the snapshot volume, it will

"§ 1) Retain the World-Wide Name (WWN)
2) Remain associated with the same base volume
3) Retain its associated repository (if readfwrite)

requests will fail)
5) Lose association with the current snapshotimage

Are you sure you want to continue?

Disable Cancel

& F5660 FC - Confirm Disable Snapshot V... X

4) Retain any host mapping and access (any readfwrite

If you decide to re-create the snapshot volume, you will need to
choose a snapshotimage from the same base volume. fyou
have no intention to re-create it, you should delete it instead.

Type “yes" to confirm that you want to perform this operation:

3. The Snapshot volume is now listed with a status of Disabled.
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[E E5660 FC - SANtricity® (Array Management) DevMode

" NetApp

SANTtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

BB =] & 8] @

E5660 FC [ optimal

Find object in tree £

g rost MaDD\ngsl@ HamwareIEf setuu}

Snapshot valumes

W Siorage & Copy Senices

1@ storage Array ES660 FC
Name Type Status Gapasity Snapshot Volume SnapshotImage Node Total Repository Available Repository
H &AH Logical Objects. Timestamp Timestamp Capacity Capacity
[=H 8 Total Unconfigured Capacity (220.598 TB) Disabled 0.000 MB [ 12/24/47 10:49:55 AW CST Not applicable Read Wiite 42.000 GB. 2.640 GB (22%)
@ Unconfigured Capacity (HDD,SAS,512 bytes) (2
{9 unconfigured Capacity (SSD,SAS,512 bytes) (5,

-L_i‘SSD Cache
=l pisk Pools

=11 Pool (55.847 TB)
-8 Free Capacity (55617 TB)
(=@ Volume1 (20.000 GB)
Snapshot Groups
@8 SnapshotImages
[= @ Volumez (30.000 GB)

~{@@ snapshot Groups
8 snapshot Images Snapshot volumes: Associated repositories
F Associated Snapshot Volume Name Status Capacity
-8 volume3 (40000 GB) Volume2_SV_0001 repos_0010 Optimal 12.00068

[ Volume4 (50.000 GB)
@ volumes (60.000 GB)

GConsistency Groups

Asynchronous Mirror Groups

Premium Features: ) i

Recreate a Snapshot volume in Storage Manager AMW

It is possible to recreate a disabled Snapshot volume on any Snapshot image in the Snapshot group.
Recreation results in the Snapshot volume content being initially identical to the Snapshot image selected
during the re-create.

1. Highlight the disabled Snapshot volume, and then from the Copy Services tab, select Snapshot
Volume > Recreate.
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

o
SANitricity’ " NetApp
Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
g
BB =8]8 ®]  volume Copy >
E5660 FC [ optimal
Snapshot Group >
Snapshot Image > j Harware
Snapshot Volume > Create...
S storage ey ess0 F0 Snapshot Vol Snapshot| Mod Total Reposit Available Reposit
q napshot Volume napshotImage ode ofal Repasitory vailable Repository
£ &AH Logical Objects onsictens//Grolin Create Volume Copy... Timestamp Timestamp Capacity Capaity
[=+1 Total Unconfigured C: Consistency Group Snapshot Image X 0.000 MB [ 12/21/17 10-49°55 AM GST Not applicable Read Wiite 12.000 GB 2,640 GB (22%)
Disable
@ Unconfigured Cap Consistency Group Snapshot Volume E—
e-Create...
Unconfigured Ca .
8 ¢ " Consistency Group Member Volume
] 50 cacne .
Convert to Read/Write...
= Snapshot (Legacy) Volume
[ Pool (55.847 TB)| o SSD Cache N
B Free Capacity Mirroring
(=) @ Volume1 (20.000 GB) Overall Repository >
Snapsnot Groups
@8 Snapshotimages Change Settings...
[= @ Volumez (30.000 GB)
Snapshot Groups Rename...
{8 Snapshotimages Snapshot volumes: Associated r Delete...
L 2] B
sso0ciated Snapshot Volume Properties e Status Capacity
8 voumez @oooo ca) Volume2_SV_0001 50010 Optimal 12.000 68
[ Volume4 (50.000 GB)
Advanced >
“ i@ Volumes (50.000 GB)
Gonsistency Groups
Asynehronous Mirror Groups
< >
Premium Features: () {2 SR LONE]

2. Inthe Recreate Snapshot Volume dialog box, select a Snapshot image on which to recreate the
Snapshot volume, or choose to recreate a new Snapshot image.

& E5660 FC - Re-Create Snapshot Volume X

You must refer to the specificinstructions in online help for your host operating system before re-creating a snapshot volume. Failure
to complete the steps listed for your host operating system may resultin a loss of snapshot volume data consistency.

Re-create Snapshot Volume Volume2_SV_0001 using:
@ An existing Snapshot Image

Existing snapshot images for base volume Volume2:

Snapshotimage Timestamp Status Snapshot Group
12/2117 11:09:38 AM CST  Optimal Volume2_SG_01
1212117 11:09:23 AM CST  Optimal Volume2_SG_01

Optimal Volume2_3G_01

O Anew snapshotimage (on an existing snapshaot group)

Existing snapshot groups for base volume Volumez2:

napshot Group napshot napshot Image . " . . "
Name Images Limit Total Repository Capacity Available Repository Capacity
Volume2_SG_01 3 B 12.000 GB 11.414 GB (85%)
Re-Create Cancel Help

The Snapshot volume now shows an Optimal status with the new image timestamp.
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[E E5660 FC - SANtricity® (Array Management) DevMode

" NetApp

SANTtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

BB =] & 8] @

E5660 FC [ optimal

W Siorage & Copy Senices

g rost MaDD\ngsl@ HamwareIEf setuu}

Find object in tree
. = Snapshot volumes
1@ storage Array ES660 FC
Name Type Status Gapacity Snapshot Volume Snapshotimage Node Total Repository Available Repository
H &AH Logical Objects. Timestamp Timestamp Capacity Capacity
[=H 8 Total Unconfigured Capacity (220.598 TB) 200.000 MB | 12/24/47 10:49:55 AW CST 12124117 8:26:43 AM CST Read Write 12.000 GB. 5.400 GB (45%)

@ Unconfigured Capacity (HDD SAS,512 bites) (2
{8 unconfigured Capacity (SSD,$4S,512 bytes) (5,

-L_i‘SSD Cache
=l pisk Pools

=11 Pool (55.847 TB)
-8 Free Capacity (55617 TB)
(=@ Volume1 (20.000 GB)
Snapshot Groups
@8 SnapshotImages
[= @ Volumez (30.000 GB)
[ snapshot Groups

8 SnapshotImages Snapshot volumes: Associated repositories
® Associated Snapshot Volume Name Status Capacity
@ Volume3 (40.000 GB) Volume2_SV_0001 repos_0010 Cptimal 12.000 GB

[ Volume4 (50.000 GB)
“ i@ Volumes (50.000 GB)

GConsistency Groups

Asynchronous Mirror Groups

Premium Features: ) i

Manage Snapshot consistency groups

Create a consistency group in System Manager
To create a consistency group in System Manager, complete the following steps:

1. On the Snapshots page, select the Snapshot Consistency Groups tab, and click Create Snapshot
Consistency Group.

SANfricity® System Manager E2800 Preferences | Help ~ | admin | LogOut
M Home Home | Storage / Snapshots
S swrage SNAPSHOTS x
BB Hardware Leam More >
1+  Setiings ‘ Schedules H Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
> support

Filter [2]

Add Members View/Edit Settings Uncommon Tasks ~

e sttt 1
1 1
1 i
i @ Create Snapshot Consistency Group i
1 1

2. Select the volumes to be members of the Consistency Group and click Next.
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Create Snapshot Consistency Group b 4

| want the snapshot consistency group to contain the following volumes as members..

Why would | create a snapshot consistency group?

Filter @
Eligible volumes €
Reported Pool/
O Name Capacity (GiB) Volume Group
O Velumel 20.00 Pool1 =
¥/ Volume5 60.00 Pooll
¥/ Volume3 40.00 Pool1
[ Volume2 30.00 Pooll
¥ Volumed 50.00 Pooll

Selected rows: 3 of 5

o

3. Select the reserved capacity percentage for the consistency group. This value will be used for all
member volumes. Each individual percentage can be changed by clicking on Change Candidate.

Click Next when the value has been set.

Create Snapshot Consistency Group b 4

| want to reserve capacity for snapshot consistency group snapshot images that is... @

- 40 % | + of each member volume's capacity.

‘Why would | change this percentage?

Refresh Candidates | @

gg;:gt? (GIE) ﬂifﬁt?é?ti§|ume - 53;)1:;19 Group RAID Level Edit

16.00 Volume3 Pooll Pool Change candidate -
20,00 Volumed Poall Fool Change candidate

24.00 Volume5 Pooll Fool Change candidate

‘Why do | need reserved capacity for every member volume?

o B

4. Enter the name for the consistency group, select the automatic deletion policy, set the reserved
capacity alert threshold, and select the reserved capacity full policy. Note that these settings are on
the whole consistency group basis, not on individual members. Click Finish.
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Create Snapshot Consistency Group b 4

| want the following settings to be applied...

Snapshot consistency group settings

MName 9

cG_oo|

¥ Enable automatic deletion of snapshot images when... 9

=-| 32 4 snapshots images have been created.

Reserved capacity settings
Alert me when...

. 75 < of reserved capacity is full.

Policy for full reserved capacity

® Purge oldest snapshot image {recommended)
© Reject writes to base volume {keep snapshot images valid)

< Back Cancel

System Manager now confirms that the consistency group has been created.

=  SANticity® System Manager Preferences | Help~ | admin | Log Out

A tHome Home / Storage / Snapshots

E Storage ‘ o Snapshot consistency group has been created.  Create a snapshot schedule for this group > x

&= Hardware Learn More >

chedules napshol Images napshot Consistency Groups napshot Volumes
¥ setings Schedul Snapshot Imag Snapshot C tency Group: Snapshot Vol
)Q Support
Filter 9

Add Members || View/Edit Settings Uncommon Tasks ~
o T T T T T e e T mmmmm—mmmmmmmmmm—----- A
1 1
' '
[ ) Create Snapshot Consistency Group [
' 1
ey s 4

Creating a Snapshot image on the consistency group is accomplished in the same way as a single
Snapshot image. But afterward, System Manager shows Snapshot images for all member volumes
with exactly the same timestamp.
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SANIncity® System Manager

Preferences | Help~ | admin | Log Qut

Total rows: 6 ‘ o9

ﬁ Home Home / Storage / Snapshots
=
= Storage SNAPSHOTS x
&= Hardware Learn More *
£+ setiings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
ol
>\ Support
Filter 2]
View Settings Rollback ~ Delete

Timestamp - . Base Volume Canaistency Group Shapahot olumes
Dec 21, 2017 6:32:29 AM Optimal Volume2 None None

Dec 21, 2017 8:07:43 AM  Optimal Wolume2 MNone MNone

Dec 21, 2017 8:07-56 AM Optimal Volume2 None Snapshot_Vol_2
Dec 21, 2017 12:56:03 PM  Optimal Volume3 CG_001 None

Dec 21, 2017 12:56:03 PM  Optimal Volumed4 CG_001 None

Dec 21, 2017 12:56:03 PM  Optimal Volume5 CG_001 MNone

Delete a consistency group Snapshot image in System Manager

To delete a consistency group Snapshot image in System Manager, compete the following steps:
1.

Select one of the Snapshot images in the consistency group and click Delete.

SANtricity® System Manager Preferences | Help~ | admin | LogOut
ﬁ Home Home / Storage | Snapshots
=
= Storage SNAPSHOTS x
&8 Hardware Learn More >
3+ sefiings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
X‘ Support

Filter

Total rows: 6 ‘ o9

(2]

Viewetings | Fotsck-

Timestamp - . Base Volame Cansistoncy Group Snapshot Volumes
Dec 21, 2017 6:32:29 AM  Optimal Volume2 None Mone

Dec 21, 2017 8:07:43 AM  Optimal Volume2 None Mone

Dec 21, 2017 8:07:56 AM  Optimal Volume2 None Snapshot_Vol_2
Dec 21, 2017 12:56:03 PM  Optimal Volume3 CG_001 None

Dec 21, 2017 12:56:03 PM  Optimal Volume4 CG_001 Mone

Dec 21, 2017 12:56:03 PM  Optimal Volumes CG_001 Mone

2.

Select the member volume Snapshot images to delete. NetApp recommends deleting all at once.
Enter delete and click Delete.
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Canfirm Delete Snapshot Image X

Snapshot Image Will Not Be Usable for Restoring Data and Snapshat Wolume(s)
Afiected

If you delete this snapshot image (Dec 21, 2017 12:56:03 PM), then all associated snapshot
volumes will be disabled. Alse, you will not be able fo restore data from this snapshot image to the
associatad Volume Volume3 using the rollback eperation.

WWhat is the disabled state?

Note: Because this snapshot image was created from a snapshot consistency group, there are
additional snapshot images at Dec 21, 2017 12:56:03 PM for each snapshot consistency group
member volume. It is recommended fat you delete these snapshot images, as well

Select ine member volume snapshot images you want to delste

1w Snapshot Associated
- Image For Snapshot Volume
# \Volume3 None -
7 \Volumed None
¥ Volumes None

Selected rows: 3 0f 3
Type DELETE to confirm that you want fo perferm this operation.

delete

System Manager confirms the deletion, and all the images are removed from the list.

SANtricity® System Manager Preferences | Help~ | admin | Log
M Home Home / Storage / Snapshots
E Storage ‘ o 8napshot image(s) deleted. 3
& Hardware Learn More >
4F  Setings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
X support
Filter 9
View Settings || Rollback - Delete
: Assaciated Associated
Timestamp « Status Base Volume Snapshot Volumes
Dec 21, 2017 6:32:29 AM  Opitimal Volume2 Nene
Dec 21, 2017 8:07:43 AM  Optimal Volume2 None
Dec 21, 2017 8:07:56 AM  Opiimal Volume2 Snapshot_Vol_2
Total rows: 3 | M9

Remove a member volume from the consistency group in System Manager

To remove a member volume from the consistency group in System Manager, complete the following
steps:

1. From the Snapshot Consistency Groups tab, select the members to be removed. Click Remove.
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SANtricity® System Manager

Preferences | Help~ | admin | Log
M Home Home |/ Storage | Snapshois
= s
= Slorage SNAPSHOTS x
&= Hardware Learn More >
$F  settings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups H Snapshot Volumes
X support
Filter o
Add Members | View/Edit Setiings Uncommon Tasks ~
Total .
L Member Volumes e
= CG_001 3 &
Member Status Snapshot Snapshot
Volume Name Images Volumes
Volume3 Optimal 0 0 -
Volume5 Optimal 0 0
Volumed Optimal ] 0 -
Total rows: 3 ‘ ) |
-
Totalrows: 1 | [T 'O

2. Read the warnings, then enter remove to confirm, then click Remove.

Confirm Remove Member Volume X

All Associated Snapshot Images and Snapshot Volumes Will Be Deleted

If you remove Member Volume Volume5, then all snapshot volumes and snapshet images
associaled with the member volume will be deleted. The member volume will NOT be deleted.

Associated snapshof image{sy 0
Associated snapshot volume(s):
Type REMOVE to confirm that yeu want to perform this opsration.

remave

System Manager confirms the removal and shows the remaining members in the list.
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=  SANtricity® System Manager

Home

Storage

Hardware

Settings

» & B om >

Support

Home Storage

Snapshots

Preferences

| Help~ | admin | LogOut

o Member volume removed

Learn More >

‘ Schedules

‘ Snapshot Images

Filter

@

Add Members | View/Edit Settings

Name

= CG_001

Remove

Member
Volume Name

Volume3

Volumed

Total rows: 2 ‘ &)

Total rows: 1 | m o

Status

Optimal

Optimal

Total
NMember Volumes

2

Snapshot
Images

0
0

‘ Snapshot Consistency Groups

‘ Snapshot Volumes
Uncommon Tasks
Edit
&
Snapshot
Volumes
5 -

0

Delete a consistency group in System Manager

To delete a consistency group in System Manager, complete the following steps:

1.

and select Delete.

=  SANticity® System Manager

From the Snapshot Consistency Groups tab, select the consistency group, click Uncommon Tasks,

Home

Storage

Hardware

g bw»

Settings

%

Support

Home Storage Snapshots

SNAPSHOTS

Learn More »

Preferences

| Help~ | admin | LogOut

‘ Schedules

‘ Snapshot Images

‘ Snapshot Censistency Groups

Filter

@

Add Members View/Edit Setiings

Name

= CG_0M

Remove

Member
Volume Name

Volume3

Volumed

Total rows: 2 ‘ )

Total rows: 1 ‘ [HE]

Status

Optimal

Optimal

Total
Member Volumes

2

Snapshot
Images

0
0

x
‘ Snapshot Volumes
‘ Delete ‘
&
Snapshot
Volumes
1 -

0

2.
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Caonfirm Delete Snapshot Consistency Group b 4

All Associated Snapshot Images and Snapshot Volumeas Will Be Delsted

If you delete Snapshot Consistency Group CG_001, then all snapshot volumes and snapshot
images associated with the snapshot consistency group member volumes will also be delsted. The
memper volumes will NOT b delsted

Type DELETE to confirm that you want to perform this operation.

delete

System Manager confirms the deletion.

SANtricity® System Manager Preferences | Help+ | admin | Log Cut
ﬂ Home Home / Storage | Snapshots
E Storage Q Snapshot consistency group has been deleted. x®
& Hardware Learn More >
LF  Settings ‘ Schedules ‘ ‘ Snapshot Images ‘ ‘ Snapshot Consistency Groups ‘ ‘ Snapshot Volumes
x Sppar Filter 9
Add Members || View/Edit Settings Uncommon Tasks ~
L e 1
i @ Create Snapshot Consistency Group i
' 1
e 4

Create a consistency group in Storage Manager AMW
To create a consistency group in Storage Manager AMW, complete the following steps:

1. From the Copy Services tab, select Consistency Group > Create.

ES660 FC - SANricity® (Array Management) DevMode - u] X

SANtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
B B ]| ] 8 Volume Copy >
E5660 FC (] optimal
Snapshot Group

ummary = Snapshot Image

ject in S hot Vol >
e napshot Volume Total Consistency Groups: 0
) sworage rmay E5660FC Enabled Snapshot Schedules: 0
0 cogicat omjecs Consilane/|6roun ’ iz Total Volumes in All Cansistency Groups: 0
@ Totsl Unconfigured . Consistency Group Snapshot Image > i
i bty Consistency Group Snapshot Image >
Inconfigured Cap Consistency Group Snapshot Volume >
8 Urcontousd P Create Consistency Group Snapshot Volume
gured Car Y
Consistency Group Member Volume >
] 550 Cocne ‘ ' otImages Snapshot Volumes Reposiories Schedule
1 Add Member Volumes.
= [l ok poois Snapshot (Legacy) Volume -
58 Poott (5.84775) Remove Member Volumes..
19 Free Capacity { Mirroring | = Sett
1@ Volume1 (20 000 G8) LIRS I
{88 snapshot croups e
B saapshotimages 3
elet
§ voumez 200006 LG
{88 snapshot Groups Advanced 5

8 Snapshotimages

B0 snapshot volumes
@ volumes3 (40,000 GB)
@ volume4 (50.000 GB)
1@ volumes (50 000 GB)

ymcheonous Mirror Groups

< >
Fremium Features. ) 0P 60 /e B & & 8B 1) W)
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2. Select member volumes. Select the repository method for the consistency group. NetApp
recommends Automatic, in which case defaults will be applied for all member volume repositories.
Manual selection allows the administrator to customize the settings for each member.

[E E5660 FC - Consistency Group Settings (Create Consistency Group)

Consistency group name: @
©G_001
() Add members later
(®) hdd members now
Eligible volumes: @ [ setectan
Status Capacity Associated Element
Optimal 50.000 GB | Disk Pool Pooll A
Optimal 50.000 GB | Disk Pool Foolt
Optimal 30.000GB Disk Pool Pooll
Optimal 20.000 GB Disk Pool Pool1 v
Member Repositories
Why do | need a repository for every member of the Qroup?
Choose how o create the snapshot valume repesitories for each member in the consistency group.
(®) Automatic (recommended)
Default repositary candidate setiings: B
Preferred capacity: 40% of base volume
Allow undersized repositories: Yes
Allow mismatch in QoS attributes:  Yes
Repository candidates:
WMember Name Repaository Capacity (%) Associated Element
Candidate
Volume (New) 20.000 GB (40%) | Disk Pool Pool1
Volumes (New) 24000 GB (40%) Disk Pool Pool1
Volume3 (New) 16.000 GB (40%) Disk Pool Pool1
() Manual (customize repository candidate setlings)
Finish Cancel Help

The consistency group and its member volumes are now listed under Member Volumes.

ES660 FC - SANtricity® (Array Management) DevMode

SANtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
B B =] %] ] @

E5660 FC [ Optimal

@ Storage & Copy Senices [Eﬁ Host muwngsl@ Hardwarel@ Setuu}

@ nconfigured Capacity (SSD,SAS 512 bytes) (5,

@SSD Cache
(= {Bl]| piskPools
=1 Pool1 (55847 TB)
B Free Capacity (55 558 TB)
=@ Veolume (20.000 GB)
{i@ snapsnot Groups
"8 SnapshotImages
=@ Vvolumez2 (30.000 GB)

Find objectintree o
Consistency group memoer volumes
(=i storage Array ES650 FC
Name Total Repository Capacity Available Repository Capacity Repository Status
i &AH Logical Objects
(=)@ Total Unconfigured Capacity (229.598 TB) Volumed 20.000 GB 20.000 GB (100%) Optimal
B Unconfigured Capacity (HDD, 848,512 bytes) (2| | VolumeS 24.000 GB 24.000 GB (100%) Optimal

fi snapsnot Groups

8 Snapshotimages Consistency group member volumes: Associated repositories

@® Snapshot Volumes
@ volume3 (40.000 6B}
@ volume4 (50.000 GB)
@ Volumes (60.000 GB)

Associated Member Name

ce_001Volume3 repos_0025

onsistency Groups
G_001

Membe

synchronaus Mirror Groups

< >

Status
optimal

Gapacity
16.000 GB

Premium Features: SN

51 SANTtricity Snapshot feature: Overview and deployment guide

© 2023 NetApp, Inc. All Rights Reserved.



Creating a Snapshot image is similar for a consistency group, but the individual member images are
listed with the same timestamp.

ES5660 FC - SANtricity® (Array Management) DevMode

SANtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
B ] %8

E5660 FC (I Optimal

[ sumnn | [ porormancs

Find objectintree 4

P Storage & Copy Senices

Eﬁ Host Mappmgsl@ Hamwgrelﬁ' Setup}

Consistency group snapshot images
(= storage Array E5860 FC

Timestamp Status
; &AH Logical Objects

(=@ Total Unconfigured Capacity (229.598 TB)

Creation Method

@ Unconfigured Capacity (HDD,SAS,512 btes) (2
{8 unconfigured Capacity (SSD,SAS 512 bytes) (6,

@SSD Cache
= Disk Pools
=il Pooit (55.847 TB)
67 Free Gapacity (55,558 TB)
=@ Volume (20.000 GB)
{@i snapshot Groups
8 Snapshotimages
(=@ Volume2 (30.000 GB)

-fi} snapsnot Groups
Consistency group snapshot images: Associated member snapshotimages
8 snapshotimages
@D Snapshot Volumes Timestamp Wember Name Hember Snapshot Repository Usage Creation Hethod
Image Status
@ Valumes (40.000 G5) 12021117 227:03 P GST Volume3 Optimal 0.004KB Manual
@ Volume4 (50,000 GB) 1212117 2:27:03 PH CST Volume4 Optimal 0.004KB Manual
§l volumes (50000 G5 12121117 227:03 PM CST Volumes Optimal 0.004KB Manual
onsistency Groups

P Member Volumes

[ Asymenronaus wiror eroups

<
Premium Features: [S]1°S[E E [C]

Delete a consistency group Snapshot image in Storage Manager AMW

To complete a consistency group Snapshot image in Storage Manager AMW, complete the following
steps:

1. Select the Consistency Group Snapshot image to be deleted. From the Copy Services tab, select

Consistency Group Snapshot Image > Delete.
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

SANTtricity®

" NetApp

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

BB ] 8] %] volume Copy 5
E5660 FC [ optimal
Snapshot Group >
Snapshot Image > j Harware
Snapshot Volume >les
1@ storage Array ES660 FC ot Oramtion Hethod
q atus reation etho
o | _SONSEIENO) G1OUP ]
[=+8 Total Unconfigured C Consistency Group Snapshot Image Create
@ Unconfigured Cap Consistency Group Snapshot Volume Create Consistency Group Snapshot Volume...
8 Uncongures cap Consistency Group Member Volume
L_i‘SSD Cache Rollback >
= Snapshot (Legacy) Volume
[= [l Pool (55847 TB) Delete...
B Free Capacity Mirroring P i
(=@ Volume (20.000 GB) roperties

Snapshot Groups
@@ SnapshotImages
[= @ Volumez (30.000 GB)
[ snapsnot Groups

8 Snapshot Images

Consistency group snapshotimages: Associated member snapshotimages

9 Snapshot Volumes Timestamp Member Name Member Snapshot Repository Usage Creation Method
Image Status

@ Volume3 (40.000 GB)

@ Volumed (50,000 GB) 12/2117 22703 PU CST Volumed optimal 0004 KB Manual

- @ Volumes (50.000 GB) 1202117 22703 PM CST Volumes optimal 0.004KB Manual

Consistency Groups
G_001

[ Member Volumes
s

Asynenranous Mirror Groups

2. Read the warnings and enter yes to confirm. Click Delete.

[E@ E5660 FC - Confirm Delete Consistency Group Snapshot I.. X

#, You have chosen to delete Consistency Group Snapshotimage 12/21/17 2:27:03 PM CST.
If you continue, all Snapshotimages associated with each member volume will also be
deleted. In addition, all member Snapshotvolumes associated with the Snapshotimages
will be disabled.

Are you sure you want to delete this object?

Type "yes"to confirm that you want to perform this operation:

Delste Cancel

Remove a member volume from the consistency group in Storage Manager AMW

To remove a member volume from the consistency group in Storage Manager AMW, complete the
following steps:

1. From the Member Volumes view, select the volume to be removed.
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SANTtricity®

" NetApp

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
BB =] & 8] @

E5660 FC [ optimal

jectin tree £

1@ storage Array ES660 FC

W Siorage & Copy Senices

g rost MaDD\ngsl@ Hamware[@’ setuu}

Consistency group member volumes

Find

Name Total Repository Capacity Available Repository Capacity Repository Status
{ gA” Logical Objects Volume3 16.000 GB 16.000 GB (100%) Optimal
[= 1B Total Unconfigured Capacity (229.598 TB) Volumed. 20.000 GB 20.000 GB (100%)  Optimal
8 Unconfigured Capacity (HDD,SAS 512 bytes) (2
{9 unconfigured Capacity (SSD,SAS,512 bytes) (5,
-Ii‘SSD Cache
=11 Pool (55.847 TB)
-8 Free Capaciy (56,558 TB)
(=@ Volume1 (20.000 GB)
Snapshot Groups
@8 SnapshotImages
[= @ Volume2 (30.000 GB)
Snapshot Groups
® Snapshot Images Consistency group member volumes: Associated repositories
@9 snapshot Volumes Associated Member Name Status Capacity
s i Volume3 (40.000 GB) CG_001:Volumes repos_0023 Optimal 24.000 GB
- Volumed (50.000 GB)
“ i@ Volumes (50.000 GB)
& onsistency Groups
©6_001
B

synchronous Mirror Groups

2. From the Copy Services tab, select Consistency Group Member Volume > Remove from Consistency
Group.

[E E5660 FC - SANtricity® (Array Management) DevMode - m} X

SANTtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

g
959 £ 5%]8] ®]  volume Copy >
E5660 FG [ optimal
Snapshot Group >
Snapshot Image > j e
Snapshot Volume >l
S Storage ey ES60 FC Total Repository Capacty Available Repository Capacity Repository Stat
i otal Repository Capacit wailable Repository Capacit epository Status
& A1 Logical objeats Consistency Group ’
. 16.000 GB 16.000 GB (100%) Optimal
[=+@ Total Unconfigured C: Consistency Group Snapshot Image > 20,000 GB 20.000 GB (100%)  Optimal

@ uncemgueacan Consistency Group Snapshot Volume > NI 2400068 2400008 (o0t Opbma |

18 Unconfigured Cap

@ Consistency Group Member Volume Remave from Consistency Group...
85D Cache
= isk Pools Snapshot (Legacy) Volume Overall Repository 2
[ Poal1 (55.847 TB)|
- Free Capactty Mirroring Properties
(=} @ Volume1 (20.000 GB)

Snapshot Groups Advanced >

8 snapshotimages
(=@ Volume2 (30.000 GB)

Snapshot Groups
8 Snapshotimages Consistency group member volumes: Associated repositories
@@ snapsnot volumes Associated Member Name Status Capacity
@ Volume3 (40.000 GB) CG_001:Volumes repos_0023 optimal 24.000GB

@ Volumed (50.000 GB)
“{@ Volumes (60.000 GB)
ansistency Groups
c6_001

-2

synchronous Mirror Groups

3. Read the warnings and enter yes to confirm. Select the option to delete the repository volumes, leave
unchecked if they might be used again. Click OK.
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& E5660 FC - Confirm Remove from Consistency... X

Y
AN

You have selected to remove Member Volume Volume5 from
4 I Consistency Group CG_001. Removing this volume from the
consistency group will NOT delete the volume. Consistency group

napshotimages and Snapshot volumes with this
member volume will be deleted
|:| Delete all repositories associated with the member volume. &

Are you sure you want to remave the member volume?
Type "yes” to confirm that you want to perform this operation:

Cancel

The Member Volume list now shows the member volumes with the selected member removed.

B £5660 FC - SANtricity® (Array Management) DevMode

SANTtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

8|55 | %] 8 %

E5680 FC [ optimal

{ Summaw] Performance

Fi

ectin free
(=1 storage Array ESB60 FC

@l AN Logical Objects

[@]ss0 cacne
[ pisk poois

(=] Pool1 (55.347 TB)

(=@ Volume1 (20.000 GB)
Snapshot Groups

8 SnapshotImages

(=} @ Volume2 (30.000 GB)
@@ snapsnot Groups

0@ Snapshotimages
@ snapshot volumes

@ Volume3 (40.000 GB)

@ Volume4 (50.000 GB)

“ @ Volumes (60.000 GB)

Cansistency Groups

Asynehronous Mirror Groups

[=+18 Total Unconfigured Capacity (229,598 TB)
- Unconfigured Capacity (HDD,5A8,512 bytes) (2
B Unconfigured Capacity (SSD.SAS,512 bytes) (5,

- EPFree Capacity (55558 TB)

W Storage & Copy Senices

L]

Eﬁ Host Mappmgsl@ Hsrdware[ﬁ’ Setup}

Cansistency group member volumes

Name Total Repository Capacity Available Repository Capacity Repositary Status
Volume3. 16.000 GB 16.000 GB (100%)  Optimal
Volumed. 20.000 GB

20.000 GB (100%) _Optimal

Cansistency group member volumes: Associated repositories

Select one or more rows in the table above to display data

Delete a consistency group in Storage Manager AMW

To delete a consistency group in Storage Manager AMW, complete the following steps:

Select the consistency group to be deleted. From the Copy Services tab, select Consistency Group >

Delete.
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

SANTtricity®

" NetApp

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

BB =] & 8] @

Volume Copy >
E5660 FC [ optimal
Snapshot Group >
summary | [E8g) Perforl Snapshot Image N j Haraware | [ setp

Finc

in tree Snapshot Volume > -~

1@ storage Array ES660 FC =
gl A Logical Objects
=+ Total Unconfigured C¢

@ Unconfigured Cap

Consistency Group > Create...

Consistency Group Snapshot Image > .
Consistency Group Snapshot Image >
Consistency Group Snapshot Volume > .
§ Unconfigured Cap Create Consistency Group Snapshot Volume...
Consistency Group Member Volume >

<[] ssp cacne
@ Add Member Volumes...
= [ oisk pocis Snapshot (Legacy) Volume 3
g0 Poott 55,847 TB) Remove Member Volumes...
- P Free Capacity ( Mirroring 2
Change Settings...
(=@ Volume1 (20.000 GB) g 9
Snapshot Groups Repository
8 Snapshotimages otpmatorprne e
Repository full poficy: Ay Delete...
(=@ volume2 (30.000 GB) Utilization alert threshold: 75|
{@@ snapsnot Groups ez 5

{8 Snapshot Images

@ snapshot Volumes
@ Volume3 (40.000 GB)
@ Volume4 (50.000 GB)
- {@§ Volumes (60.000 GB)

Consistency Groups

Asynehranaus Hirror Groups

2. Read the warnings and enter yes to confirm. If they will not be used again, select the option for
deleting all repository volumes. Click Delete to continue.

& E5660 FC - Confirm Delete Consistency ... X

l You have chosen to delete Consistency Group CG_001.
If you continue, all consistency group Snapshotimages and
consistency group Snapshot volumes will be deleted. In
addition, Snapshotimages and Snapshotvolumes associated
with each member volume will also be deleted. The member
volumes will NOT be deleted.
l:‘ Delete all repositories associated with this object? @

Are you sure you want to delete this object?

Type "yes™to confirm that you want to perform this operation:

Delete Cancel

Manage rollbacks

Start a rollback in System Manager
To start a rollback in System Manager, complete the following steps:

1. Select the Snapshot image to which the base volume will be rolled back. Click Rollback and select
Start.
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=  SANticity® System Manager Preferences | Help~ | admin | LogOut

A Home Home / Storage / Snapshots
= storage
- a SNAPSHOTS x
& Hardware Learn More *
4F  Setiings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshat Volumes
X support
Filter 2]
‘ Start
: Associated Associated
Timestamp « Si‘ﬂlu‘ Base Volume Snapshot Volumes
Dec 21,2017 63229 AM  Optin.., Volume2 Mone
Dec 21, 2017 8:07-43 AM  Optimal Volume2 Mone
Dec 21, 2017 8:07:56 AM  Optimal Volume2 Snapshoi_Vol_2
Total rows: 3 ‘ o 9D

System Manager estimates the reserved capacity required for the rollback. If the assigned reserve
capacity is not large enough, it will prompt the user to increase the reserved capacity.

Cannot Start Rollback b 4

/‘\ A rollback operation cannot be performed for the selected snapshot image because there is
&_/ not enough reserved capacity for Volume Yolume6. You must increase the volums's
reserved capacity before you can perform a rollback.
To increase the reserved capacity for the volume, select:

Increase Capacity »

After increasing the volume's reserved capacity, retry the Rollback operation.

Close

2. When the rollback is started with enough reserved capacity, System Manager prompts the user to
confirm. Set the priority of the rollback, type rollback to confirm, and click Rollback.

Confirm Start Rollback b 4

Wolume Content Will Revert to An Earlier Point in Time

The rallhack operation will restore Volume Volume2 with the content saved on the snapshot image from Dec 21, 2017
8:07:43 AM. As soon as the rolloack operation starts, the rolled-back velume will be immediately available for host
access (you do not need to wait for the rollback operation to complete).

Rallbaclk Priority 9

Mledium (default)

Type ROLLBACK to confirm that yeu want to perform this operation.

rollback

System Manager confirms that the rollback has started.
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=  SANtricity® System Manager Preferences | Help~ | admin | LogQut

ﬂ Home Home / Storage / Snapshots
E Storage ‘ o Rollback started.  View in Operations in Progress > x
&= Hardware Learn More >
4+ settings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
X support
Filter 9
. Assaciated Associated
Timestamp « Status Base Volume Snapshot Volumes
Dec 21, 2017 6:32:29 AM  Optimal Volume2 None
Dec21, 2017 8:07:43 AM  Optimal - Rollback in progress Volume2 MNone
Dec 21, 2017 8:07:56 AM  Optimal Volume2 Snapshot_Vol_2
Total rows: 3 | o9

3. After the rollback is complete, all the Snapshot images are still listed and available.

=  SANtricity® System Manager Preferences | Help~ | admin | LogOut
A Home Home |/ Storage | Snapshots
= s
= stomge SNAPSHOTS x
&= Hardware Learn More >
L setings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
X support
Filter 2]
View Settings || Rollback Delete
N Associated Associated
Timestamp Status Base Volume Snapshot Volumes
Dec 21, 2017 8:07:43 AM  Optimal Volume2 Mone
Dec 21, 2017 6:32:29 AM  Optimal Volume2 None
Dec 21, 2017 8:07:56 AM  Optimal Volume2 Snapshot_Vol_2
Total rows: 3 | o9

Cancel arollback in System Manager

While a rollback is in progress, it can be canceled. Cancellation should be an extremely rare event,
because the base volume will be left in an undetermined state. One reason for canceling a rollback might
be if the administrator inadvertently chose the wrong Snapshot image for the rollback and wants to roll
back to an image with a different timestamp.

1. From the Snapshot images tab, select the image with a rollback in progress, click Rollback, and
select Cancel.
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SANtricity® System Manager

Preferences | Help~ | admin | Log Out

A Home Home | Storage / Snapshots
= s
= Storage SNAPSHOTS
&= Hardware Learn More >
i chedules napshot Images napshot Consistency Groups napshot Volumes
£ Ssettings Schedul snapshot Imag Snapshot Consistency Group: Snapshat Vol
X support
Filter 9
: | . Assaciated Associated
Timestamp Statu Base Volume Snapshot Volumes
| Cancel
Dec 21, 2017 8:07-43 AM  Optim.. Volume2 None
Dec 21, 2017 6:32:29 AM  Optimal Volume2 None
Dec 21, 2017 8:07:56 AM  Optimal Volume2 Snapshot_Vol_2
Dec 22, 2017 5:17:08 AM  Optimal - Rollback in progress Volumes None
Total rows: 4 ‘ (NI ]

2. Note the warning about the base volume being left in an unknown state and click Yes.

Confirm Cancel Rollback X

Wolume Will Be in an Indeterminate State

Canceling the rollback for Volume Volumea3s will leave the volumea in an indsterminate state with
potentially invalid or inconsistent data.

Are you sure you want to continue?

- 10

3. System Manager now displays a message that the rollback has been canceled.

SANtricity® System Manager

Preferences | Help~ | admin | Log Out

A Home Home | Siorage / Snapshols
E Storage ‘ o Rollback canceled. x
&8 Hardware Learn More >
£ Setings ‘ Schedules ‘ Snapshot Images ‘ Snapshot Consistency Groups ‘ Snapshot Volumes
X support
Filter 9
: Associated Associated
Timestamp Status Base Volume Snapshot Volumes
Dec 21, 2017 8:07:43 AN Optimal Volume2 Mone
Dec 21, 2017 6:32:29 AM Optimal Volume2 None
Dec 21, 2017 8:07:56 AM Optimal Volume2 Snapshot_Vol_2
Dec 22, 2017 5:17:08 AN Optimal Volume5s Nene
Toalrows 4 | [T 'O

Start a rollback in Storage Manager AMW
To start a rollback in Storage Manager AMW, complete the following steps:

1. Onthe Snapshot Images screen of the base volume to be rolled back, select the image with the
desired timestamp for the rollback.
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[E E5660 FC - SANtricity® (Array Management) DevMode - O X

SANtricity® I netaop

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help
BB =] & 8] @

E5660 FC [ optimal

ectin tree E]

g rost MaDD\ngsl@ HamwareIEf setuu}

Snapshotimages

W Siorage & Copy Senices

Find

Storage Array E5660 FG

Timestamp Type Status Associated Snapshot Creation Method Repository Usage

&A\I Logical Objects Group

[l Total Uncenfigured Capacity (229.598 TB) 1202117 11:09:23 AM CST Standard Optimal Volume2_SG_01 Manual 0.004 KB
12021117 11:09:38 AM CST Standard Optimal Volume2_SG_01 Hanual 0.004 KB

i@ Unconfigured Capacity (HDD 84S 512 bytes) (223,778

@ unconfigured Capacity (SSD S48 512 bytes) (5,960 GI

Ii‘SSD Cache
D\skF’nn\s

= Poolt (55.847 TB)
67 Free Capacily (55,558 TB)
=} @ Volume1 (20.000 GB)
Snapshot Groups
*.-@® Snapshot Images
=@ volume2 (30.000 6B)
Snapshot Groups

@® snapshot Volumes
@ volume3 (40.000 GB)
- @ Volume4 (50.000 GB)
@ volumes (60.000 GB)

Gonsistency Groups

Asynchronous Mirror Groups

Premium Features: (@) § EE Lo)E]

2. From the Copy Services tab, select Snapshot Image > Rollback > Start. If rolling back to a
consistency group image, the administrator would select Consistency Group Snapshot Image >
Rollback > Start.

[E E5660 FC - SANtricity ® (Array Management) DevMode - O X

SANtricity®

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

ol
B 6 ]| &) 8 Volume Copy >
E5660 FC [ Optimal
Snapshot Group >
Snapshot Image > Create...
Snapshot Volume Create Snapshot Volume...
Storage Array ESB60 FC
&A“ Logics Obacts Consistency Group Rollback 5 Start... iated Snapshot Creation Method Repositary Usage
{§ Total Unconfigured Capacity Consistency Group Snapshot Image Delet Resume... e2_8G 01 Manual 0.004KB
elete...
. 22_SG_01 : I 0.004 KB
B uremausacasiene - Consistency Group Snapshot Volume ority,. A
8 Uncongurea Capacity . . Change Priority... i <
Consistency Group Member Volume Properties
[#] 550 cacne
Advanced >
Disk Poals Snapshot (Legacy) Volume >
EHIPool1 (55.847 TB)
- (B Free Capacity (55 55 Mirroring >

éﬁ Volume1 (20.000 GB)
i i snapshot Groups

@ snapshot Images
8 Volume2 (30.000 GB)

napshot Groups

*- @@ snapshot Volumes
I Volumes (40.000 GB)
@ Volumed (50.000 GB)
“-|@ Volume5 (60.000 GB)

onsistency Groups

synchranous Wirror Groups

Premium Features:

3. Select the priority of the rollback, enter yes to confirm, and click Rollback.
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& E5660 FC - Confirm Rollback Snapshot Image X

%, The content of the snapshotimage at 12/21/17 8:26:43 AM CST will be rolled back and replace the content of
I Volume Volume2. As soon as the rollback operations starts, the contents of Volume Volume2 will be available
for host activity (you do not need to wait for the rollback operation to complete).

CAUTION: During the rollback operation, there are repository capacity requirements, operational limitations,
impacts to performance, and other considerations that you should understand before proceeding. Refer to the
online help for details.

Volume Volume?2 is associated with other snapshot elements. Normally, the content of their snapshotimages
will be unaffected by the rollback. However, ifthe capacity of the associated repositories is completely
allocated during the rollback process, snapshotimages may be affected. Click the "View Details™ button to
see those snapshot elements and their associated repositories.

View Details
Rollback Priority
The higher priorities will allocate more resources to the operation atthe expense of system
performance.
Priority:
Lowest Low Medium (Default) High Highest

Are you sure you want to continue?

Type "yes" to confirm that you want to perform this operation:

yes

Rollback Cancel Help

Storage Manager estimates the repository capacity required for the rollback, and if it is not enough,
AMW displays an error message. The administrator will need to increase the repository capacity
before attempting the rollback again.

@ E5660 FC - Cannot Start Rollback X

AP Thereis currently not enough capacity in the repository to start a

|6 rollback operation. To perform the rollback operation, you will
needtoincrease the overall repository’s capacity. The estimated
required capacity is 517.119 GB while the available capacity is
currently 3.804 GB. Selectthe Increase Capacity option to add
additional capacity to the overall repository, and then retry the
operation.

If the repository capacity is enough, Storage Manager AMW now shows the rollback in progress.
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[E ES660 FC - SANtricity ® (Array Management) DevMode - O X

SANtricity® Il Netape

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

T

E5660 FG [ optimal

[ Summaw[ Performance

Eﬁ Host MaDDmgs]@ Hardwarel;ﬁ Setuu}

Wy Storage & Copy Senices

Find objectinfree
- 4 Snapshotimages
Storage Array E5660 FC
Timestamp Type Status Associated Snapshot Creation Method Repository Usage
g.‘\u Logical Objects Group
@ Total Unconfigured Capacity (229.598 T8) 12121/17 11:09:23 AM CST Standard Optimal Velume2_SG_01 Manual 0.004K8
12121717 cs

Standard Optimal Volume2_SG_01 Wanual 0.004 KB

i@ Unconfigured Capacity (HDD, 84S 512 bytes) (223 77¢

Optima -Rollback In Progress

[ Unconfigured Capacity (SSD,54S,512 bytes) (5,960 G

@ 58D Cache
Disk Poals

EHIPool1 (55.847 TB)
- [B"Free Capacity (55,558 TB)
é 9 Volume1 (20.000 GB)
| i@ snapshot Groups
| @ snapshotimages
18 Volume2 (30.000 GB)
¢ L[ snapshot Groups
@
© L @® snapshotvolumes
I Volumes (40.000 GB)

@ Volumed (50.000 GB)
“-|@ Volume5 (60.000 GB)

onsistency Groups

[ Asynenvanaus wirar croups

e

Premium Features: @)

Cancel arollback in Storage Manager AMW
To cancel a rollback in Storage Manager AMW, complete the following steps:

While a rollback is in progress, it can be canceled. Cancellation should be an extremely rare event,
because the base volume will be left in an undetermined state. One reason for canceling a rollback might
be if the administrator inadvertently chose the wrong Snapshot image for the rollback and wants to roll
back to an image with a different timestamp.

1. Select the in-progress rollback, then from the Copy Services tab, select Snapshot Image > Rollback >
Advanced > Cancel.
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[E ES660 FC - SANtricity ® (Array Management) DevMode

SANtricity® Il Netape

Storage Array Storage Copy Services Host Mappings Hardware Monitor Upgrade Help

B8 1| 2] 8] Volume Copy >
E5660 FG [ optimal
Snapshot Group >
Snapshot Image > Create...
Snapshot Volume Create Snapshot Volume...
Storage Array ES660 FC Creation ethod Repository U
: reation Metho epository Usage
&AH Logical Objects Consistency Group Rollback > Start...
{8 Total Unconfigured Capacity Consistency Group Snapshot Image Delet Resume...
elete...
@ unconfigure Capaciy ¢ Consistency Group Snapshot Volume h Priority.
. ange Priority...
§ Uncontigured Capaciy ¢ Consistency Group Member Volume Properties
[#] 550 cacne Ad d Cancel
vances ancel...
Disk Poals Snapshot (Legacy) Volume >
EHIPool1 (55.847 TB)
+- (B Free Capacity (41,55 Mirroring >

[=Hi@ Volume1 (20.000 GB)

Snapshot Groups

| @ snapshot Images
[} @ Volume? (30.000 GB)

Snapshet Groups

#® SnapshotImages
© L @® snapshotvolumes
I Volumes (40.000 GB)
@ Volumed (50.000 GB)
@ Volume5 (60.000 GB)
1@ Volumes (10.000 TB)
: napshat Groups

i

onsistency Groups

synchronous Miror Groups

Premium Features:

2. Note the warning and click Yes to cancel the rollback.

& E5660 FC - Confirm Cancel Rollback X

This operation will cancel the rollback of Volume Volume6 to the
content as it appeared atthe snapshotimage of 12022117
6:29:37 AM CST.

CAUTION: Canceling the rollback operation will leave Yolume
Volumeg in an indeterminate state with potentially invalid or
inconsistent data.

Are you sure you want to continue?®

Yes Help

3. Storage Manager asks for a second confirmation. Enter yes and click OK.

& E5660 FC - Confirm Cancel Rollback X

NetApp~

4, Since canceling a rollback will likely result in data inconsistency, you
I should only cancel the rollback if there are recovery options in place to
restore the volume’s data.

Type “yes" to confirm that you want to perform this operation:

oK Cancel Help
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Conclusion

The NetApp SANTtricity Snapshot feature provides a convenient and efficient way to accomplish several
operations for an IT administrator. You can create a single point-in-time image of a volume or multiple
images on a schedule, and volumes can be grouped into consistency groups enabling consistent
Snapshot images across all members. The Snapshot feature also delivers the ability to easily roll back to
an earlier point in time if a failure occurs.

SANItricity software creates Snapshot images using a copy-on-first-write methodology, thus minimizing
performance impact and the overhead of reserved capacity usage. A copy from the base to reserved
capacity is required only the first time an area of the base volume is updated by the host. Any subsequent
writes to the same area do not require the copy operation.

Snapshot images are quite versatile, with the ability to deliver substantial functionality. They can be used
for protecting against failures or accidental deletions, testing a new version of software before going live,
and for online backup applications, along with many other applications.

Where to find additional information

To learn more about the information that is described in this document, review the following documents
and/or websites:

o NetApp SANTtricity System Manager online help
http://mysupport.netapp.com/NOW/public/eseries/sam/index.html

e  SANtricity SMcli User Guide
http://docs.netapp.com/ess-11/index.jsp?topic=%2Fcom.netapp.doc.ssm-cli-115%2Fhome.html

e E-Series and SANTtricity 11 Resources page
https://mysupport.netapp.com/info/web/ECMP1658252.html

e NetApp Product Documentation
https://www.netapp.com/us/documentation/index.aspx

Version history

Version Date Document version history

Version 0.1 February 2019 Initial document release.

Version 2.0 July 2020 Added array models to Table 1.

Version 3.0 January 2022 Reformatted with latest TR template.
Version 4.0 July 2023 Updated for SANtricity 11.80 and add EF300
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Refer to the Interoperability Matrix Tool (IMT) on the NetApp Support site to validate that the exact
product and feature versions described in this document are supported for your specific environment. The
NetApp IMT defines the product components and versions that can be used to construct configurations
that are supported by NetApp. Specific results depend on each customer’s installation in accordance with
published specifications.
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