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Introduction

How does one effectively protect a file system that is hundreds of terabytes (TB) or perhaps even petabytes (PB) in
size?
The answer is extensive use of multiple data availability, and data protection technologies.

Storage systems certainly are not getting any smaller; in fact, over the last several years, demand for storage has
grown exponentially and will continue to grow at a very steep rate in the future.

As the demand for storage rises, demand for ways to protect that storage increases as well. Today, several strategies
for data protection are available and in use. If we think of data protection in terms of a continuum, at the beginning of
this continuum lies data availability. Without technologies such as power, disk, and network redundancy, there would

be much more data recovery and more data loss occurring.

Historically when data protection is mentioned, most immediately think of tape backup. However, over the past
several years, some emerging technologies like replication, synchronization and snapshots have taken their place
within the data protection realm. Snapshots offer quick user-level restores without the need for administrative
assistance, while synchronization and replication provide business continuance and offsite disaster recovery.

Below you can see descriptions of some of these data protection technologies. They tend to fall along this continuum
in the order of fast recovery to slower recovery.

Data Availability Data Protection

-

High Availability Fast Recovery Slower Recovery

Figure 1 - Data Protection Continuum

Isilon offers several solutions for data availability and data protection. This paper examines several challenges and
recommends solutions for ensuring data availability in an Isilon scale-out NAS clustered storage environment. The
best solutions typically involve the use of multiple technologies.
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2. Data Availability and Protection Strategies

All enterprises need a business continuance plan to minimize the potential impact to business when failures occur.
There are many ways to address data protection. Businesses implement most of these methods to some degree.

Among the methods to protect data are fault tolerance, redundancy, offsite replication, snapshots, and backups to
nearline storage, VTL, or tape.

Some of these methods may have a lower cost but a higher risk associated with them, and some may have a higher
cost but offer better protection. Two ways to measure cost versus risk from a data protection point of view are:

e Recovery Time Objective (RTO): RTO is the allotted amount of time in your Service Level Agreement
(SLA) to recover data. If you must have data recovered within four hours, your RTO is four hours.

e Recovery Point Objective (RPO): RPO is the allotted amount of data that can be vulnerable to data loss
per your SLA. If you must perform a backup or snapshot every 30 minutes, presumably the maximum
amount of data you would | ose in a disaster would be 30
that could elapse since the last backup or snapshot. In this example, your RPO would be 30 minutes.

I si | on &wilald Btytaad Protection Strategies

e Data Protection, Power e d Inclydedirsttie IIsih)nnOnEHS%opeFPa’tirLgSyetem i€€an
advanced feature called FlexProtect. FlexProtectE is a
data protection settings for the entire cluster (file system), individual directories, subdirectories, or even files.

This type of multi-level data protection scheme is unprecedented in the storage industry and no other
storage vendor offers such great flexibility. As a result, Isilon OneFS with FlexProtect can boast the industry
leading Mean Time to Data Loss (MTTDL) for petabyte clusters.

e FlexProtect supports the following data protection schemes:
0o N+1 (analogous to RAID 5)
0 N+2 (analogous to RAID 6)
0 N+3 (triple simultaneous failure protection)
0o N+4 (quadruple simultaneous failure protection)

e  With N+4 protection, up to four drives on separate Isilon IQ nodes, or four entire nodes, can fail at the same
time and all data will still be fully available.

e Redundancy i AllIsilon products include fault tolerance, redundant power, internal networks, and external
networks. In terms of software redundancy, OneFS offers:

o No single point of failure

o Tolerance for multi-failure scenarios

o0 Fastest disk rebuild times in the industry

o Preemptive failure detection and drive rebuilds
o Fully journaled file system

0 High transient availability

@ ISILON SYSTEMS® 4
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¢ Client Connection High Avail abi IiiTheisilon SimanCennextdnodulg S mar t Con
supports dynamic NFS failover and failback for Linux and UNIX clients. In the event of a node failure,
another node in the cluster completes all reads and writes without interruption.

¢ Data Replication and Synchronization, Powered by SynclQ ®y SynclQ delivers high-performance,
asynchronous replication of unstructured data to address a broad range of RPO and RTO, enabling
customers to make the best tradeoff between infrastructure cost and potential for data loss if a disaster
occurs. SynclQ supports both LAN and WAN networks to replicate over short or long distances, providing
protection from both site-specific and regional disasters.

e Snapshots i Snapshotl QE, usi ng p adtomaticalydakes a mbintsneimesdapsha f ,
any directory or subdirectory on a cluster. If a file is inadvertently deleted it can be easily recovered from the
shapshot without administrative intervention and without restoring from tape backups. Traditional snapshot
applications are volume-based and limited to a single storage device. SnapshotlQ is superior because it
spans all the nodes in a cluster, and the entire file system. OneFs® supports an unlimited number of
snapshots within a cluster, and supports up to 1024 snapshots at the directory level.

e Tape Backup and Restore i Even though offsite replication continues to gain in popularity, backups remain
a cost-effective method of data protection. Backups to tape can be effective as tiered storage (HSM) or for
offsite storage. Isilon OneFS supports direct NDMP (also called 2-way NDMP) and remote NDMP (also
called 3-way NDMP). The Isilon Backup Accelerator node features a quad port 4 Gbps fiber channel card, 2
quad core processors, and 8 GB of RAM, and can concurrently stream backups at 480 MB per second
(MBps) or 1.7 TB per hour (TBph) across its four fiber channel ports.

@ ISILON SYSTEMS® 5
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Data Availability with SmartConnect

As mentioned previously, at the edge of the data protection continuum lies data availability. This not only includes

di sk and power redundancy, but also network redurmataancy. The
availability by supporting dynamic NFS failover and failback for Linux and UNIX clients, ensuring that when a node

failure occurs, all in-flight reads and writes are handed off to another node in the cluster to finish its operation without

any user or application interruption. Windows clients also benefit by easily being able to remount a CIFS share using

any other available node in the cluster.

Isilon with SmartConnect has the industry's highest availability Scale-out NAS solution.

Traditional storage systems with two-way failover typically sustain at least 50 percent degradation in performance
when a storage head fails because all clients must fail over to the remaining head. With the Isilon solution, during
failover, clients are evenly distributed across all remaining nodes in the cluster, ensuring minimal performance
impact.

If a node is brought down for any reason, including a failure, the virtual IP addresses on the clients will seamlessly fail
over across all other nodes in the cluster. When the offline node is brought back online, SmartConnect automatically
fails back and rebalances the NFS clients across the entire cluster to ensure maximum storage and performance
utilization.

)
i

6 Wndows —  JEEEEES
£ =
o /\‘\ UNDOLINUX — SMARTCONNECT
o (e
rn"\c

B,

Figure 2 - SmartConnect with Dynamic N FS Failover and Failback
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4. File Recovery with SnapshotlQ

Next along the data availability and data protection continuum lie snapshots. The RTO of a snapshot can be very
small (a few seconds), and the RPO is flexible with the use of policies and schedules. S n a p s h octrl taR&point-
in-time snapshots of any directory or subdirectory on a cluster. Snapshots are highly scalable and typically take less
than one second to create. They create little or no performance overhead regardless of the level of activity of the file
system, the size of the file system, or the size of the directory being snapshot. Only changes to the blocks of a file are
stored when updating the snapshots, thereby ensuring highly efficient snapshot storage utilization. SnapshotlQ can
create unlimited snapshots on a cluster. This gives SnapshotlQ a substantial benefit over most other snapshot
implementations because the snapshot intervals can be set much closer together and offer a better RPO time frame.

SnapshotlQ Benefits

e Snapshots are created at the directory level instead of the volume level giving much better granularity than
traditional snapshot implementations.

e  Support for Windows Volume Snapshot Manager allows Wi ndows c¢cl i ents to restore from
See Appendix A for more information.

e Snapshots are easily managed using flexible policies and schedules.
e Snapshot aliases are helpful in managing snapshots.
e Up to 1024 snapshots can be created per directory, and there is no limit of snapshots at the cluster level.

e Snapshots leverage both pointer-based and copy-on-write (COW), which allows optimization for both reads
and writes depending on workflow.

|
Figure 3 - Isilon's SnapshotlQ Technology

OO ISILON SYSTEMS® 7
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Using SynclQ

Snapshots may be the answer for infrequent data loss or corruption, but when it comes to hardware failures or natural
disasters, snapshots are not likely to be useful in recovering data. Often a solution is needed that is faster than a
recovery from tape, yet still protects the data from localized failure.

SyncIQ® delivers high performance, asynchronous replication of unstructured data to address a broad range of
recovery point objectives (RPO) and recovery time objectives (RTO). This enables customers to make the best
tradeoff between infrastructure cost and potential for data loss if a disaster occurs.

SynclQ supports both LAN and WAN networks to replicate over short or long distances, providing protection from
both site-specific and regional disasters. Additionally, SynclQ is a policy-based replication technology designed to
leverage the performance and efficiency of clustered storage to copy data between clusters with a minimal impact on
operations. Synchronization policies can be set at the file, directory or cluster level and can be scheduled to run at
regular intervals or executed manually.

There are two basic implementations of SynclQ. The first is using SynclQ to a secondary cluster within the LAN. The
primary use case in this scenario is disk backup and business continuance. The second implementation is to use
SynclQ to a secondary cluster over the WAN. The primary use case in this scenario is for offsite disaster recovery. A
secondary cluster synchronized with the primary production cluster can result in much better RTO and RPO than tape
backup and both implementations have significant advantages.

Secondary Cluster
on LAN for
Business Continuance

Primary
Production

Cluster

Secondary Cluster
on WAN for
Disaster Recovery
Figure 41 Business Continuance and Disaster Recovery with SynclQ
@ ISILON SYSTEMS® 8
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Tape Backup with NDMP and the Isilon IQ Backup Accelerator

Network administrators often have a love-hate relationship with tape backup. However, tape backups are still used for
archival, offsite storage and disaster recovery. Having a good disaster recovery plan is a requirement, and it is
important to design a tape backup and restore strategy that enhances the overall data protection plan.

NDMP

Isilon uses the Network Data Management Protocol (NDMP) for backups. NDMP is a widely supported, open
standard protocol developed for backup of network-attached storage, and is widely supported by major enterprise
backup vendors. NDMP allows backup vendors to support a wide range of NAS storage devices without the
requirement to develop specific software for each device. The NDMP service runs on the NAS device and provides a
common framework for administrators to manage the backup and restore of the NAS infrastructure.

Isilon NDMP B ackup Vendor S upport
e Symantec - NetBackup
e EMC - NetWorker
e IBM - Tivioli Storage Manager
e CommVaulti Simpana
e BakBone - NetVault

e Atempo - Time Navigator

Isilon recommends NDMP for Fast and Reliable B ackups

Isilon primarily leverages and recommends the use of NDMP for backup and restores with OneFS, Isilon 5"
generation scale-out operating system for Network Attached Storage. NDMP is a widely supported, open standards
protocol developed for backup and restore of network-attached storage, and is widely supported by major enterprise
backup applications. Backup and restore operations can be performed directly over Network File System (NFS) or
Common Internet File System (CIFS) protocols without the use of NDMP.

While some backup software vendors may support backing up OneFS over CIFS and NFS the advantages of using
NDMP are:

e Faster performance

e File attributes and permissions are backed up

e Backups are taken from automatically generated snapshots for point-in-time consistency.
e More extensive support by backup software vendors

Isilon supports NDMP version 4, and both direct NDMP (referred to as 2-way NDMP), and remote NDMP (referred to
as 3-way NDMP) topologies.

For more information on NDMP specifications, please visit www.ndmp.org

Isilon NDMP Support

Isilon supports the NDMP 4 specification and different transfer models or topologies. An optional product from Isilon,
called a Backup Accelerator, is a special performance node able to backup data from an Isilon cluster directly to a
fiber channel attached tape library.

@ ISILON SYSTEMS® 9


http://www.ndmp.org/

[ISILON” Proven Leader in Scale-Out NAS

Direct (Two -way) NDMP model

This is the most efficient model and results in the fastest transfer rates. The DMA (Data Management Application), is

also known as the backup software, It uses NDMP over the LAN to instruct the Backup Accelerator to start backing

up data to a tape library that is directly attached to the Backup Accelerator via fiber channel. The Backup Accelerator

acts as the tape server and moves data directly to the tape
management. File History, which is information about files and directories, is written to tape is transferred from the

Backup Accelerator via NDMP and over the LAN to the DMA, where it is maintained in a catalog.

This is the recommended model for backups with Isilon and requires the purchase of a Backup Accelerator. Backups
performed with a Backup Accelerator are much faster and more efficient.

Ethernet

o —
| E— m

L9|

Lo

E g

Fiber Channel
Backup Application

Backup Accelerator
\ NDMP Server

Cluster Tape Library

Figure 5 - Recommended Two -way NDMP with Backup Accelerator

InfiniBand

Remote (Three -way) NDMP Model

In this model, there is no Backup Accelerator. The DMA uses NDMP over the LAN to instruct the Cluster to start
backing up data to the tape server either attached to the LAN or directly attached to the DMA host. In this model, the
DMA also acts as the Backup/Media Server. During the backup, file history is transferred from Cluster via NDMP over
the LAN to the backup server, where it is maintained in a catalog.

1 =)
Library Control & o
(Sl Tape Server
File History / Fiber or SCSI
(Ethernet)

N ==

Backup and Restore

Cluster (Ethemet) Tape Library

Figure 61 Remote Three -way NDMP Backup
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Isilon Backup Support

Snapshots

Before a backup begins, OneFs® leverages SnapshotlQ, which creates a directory-based snapshot. The backup is
taken from this snapshot, which ensures a point-in-time consistent backup image. After the backup is completed or
aborted, the snapshot expires. Backup snapshot functionality does not require a SnapshotIQE license and is included
with OneFS.

If a backup of an existing snapshot is wanted, simply create a backup dataset that includes that path. If OneFS
detects a .snapshot in the path, a snapshot is not taken and the existing snapshot is used for the source of the
backup dataset.

Incremental Backups

Isilon OneFS supports backup levels 0-9. Level 0 is a full backup, and levels 1-9 are incremental backups. Any level
specified as 1-9 backs up all files modified since the previous backup performed at a lower level.

Cumulative incremental backups can be achieved by always specifying the same level (usually 1) for every
incremental backup. Configuring backups this way results in each incremental backup containing all files changed
since the last level 0 backup.

Differential incremental backups can be achieved by increasing the level for every incremental backup. Configuring
backups in this manner will result in each incremental backup containing only those files that have changed since the
last backup, whether it was a full backup or incremental backup.

Token-based incremental backups are achieved by configuring the DMA to maintain the timestamp database and to
pass on to the cluster the reference time token for use during each incremental backup. This method does not rely on
level based incremental backups at all. Not all backup vendors support token-based incremental backups.

Additional OneFS NDMP support:
e  OneFS NDMP supports both NDMP tar and dump backup types as implemented by the DMA.
e  OneFS NDMP supports both path-based and dir/node file history format.

e  OneFS NDMP supports backup of File attributes, Access Control Lists (ACLs) and Alternate Data Streams
(ADSS) entries.

e OneFS NDMP splits the total throughput across all concurrent sessions.

Limitations
e  OneFS NDMP supports a maximum of 64 concurrent NDMP sessions per Backup Accelerator.
e OneFS NDMP supports a maximum tape block size of 128 Kilobytes (KB).
e File system configuration data, such as file protection level policies and quotas are not backed up.

e The Backup Accelerator supports up a maximum of 1024 tape device paths. If each tape device has one
path, then 1024 tape devices are supported. If each tape device has 4 paths, then 256 devices tape devices
are supported.

@ ISILON SYSTEMS® 11
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Direct Access Recovery

Isilon OneFsS fully supports Direct Access Recovery (DAR), which allows the NDMP server to go directly to the
location of a file within an archive and quickly recover that file. It eliminates the need to scan through hundreds of GB
of data, and multiple tapes in an archive, to recover a single file. This capability uses the offset information that is
contained in the file history data passed to the DMA at backup time.

Directory DAR

Isilon OneFS NDMP also supports Directory DAR (DDAR), which is an extension of DAR. DDAR allows the NDMP
server to go directly to the location of a directory within an archive and quickly recover all files/directories contained
within the directory tree hierarchy.

Selective File Recovery

OneFS NDMP supports recovering a subset of files within a backup archive. Also supported is the ability to restore to
alternate path locations.

Performance

The Backup Accelerator is all about performance! On a single backup stream with large files, the Backup Accelerator
can achieve transfer rates of up to 170 Megabytes per second (MBps), and on multiple concurrent backup streams,
the Backup Accelerator can achieve up to 480 MBps or 1.7 Terabytes per hour (TBph). Backup and restore
performance scales linearly as the cluster scales.

Achieving Peak Performance
General recommendations to achieve peak performance using the Backup Accelerator are:
e |-Series: 5 nodes for each Backup Accelerator
e X-Series: 3 nodes for each Backup Accelerator
e NL-Series: 3 nodes for each Backup Accelerator
e S-Series: 2 nodes for each Backup Accelerator
e LTO-4: 4 Tape devices per Backup Accelerator

e LTO-3: 8 Tape devices per Backup Accelerator

Supported Tape Devices

In the recommend configuration that includes a Backup Accelerator, only LTO-3 and LTO-4 tape devices are
supported. If a Backup Accelerator is not part of the configuration and instead a remote (3-way) configuration is being
used, then the question of tape library and device support is deferred to the backup application.

@ ISILON SYSTEMS® 12
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Supported Tape Libraries

Tape Library support is deferred to the backup application when a physical tape library is connected to a Backup
Accelerator, since the backup application communicates either directly to the tape library or via SCSI pass-through.

When a Backup Accelerator is not part of the configuration, support is also deferred to the backup application since
the backup software in this configuration is solely responsible for communicating with the tape library.

In addition to physical tape libraries, Isilon supports fiber-channel attached virtual tape libraries (VTLSs). Vendor-
specific support information for tape devices, tape libraries, and VTLs can be found in the NDMP Compatibility Guide.

8. Backup Windows and Performance Impact

When backing up a large file system, backup windows can easily extend into days and your RTO and RPO can be
directly affected as well. There is also the concern of performance impact on the cluster. Some best practices for
these scenarios are as follows:

e Use a Backup Accelerator - The Backup Accelerator can greatly reduce backup windows because of the
direct NDMP implementation that results in much faster transfer rates than a remote NDMP backup
implementation. Additionally the Backup Accelerator eliminates front-end contention/bandwidth and front-
end cache pressure that would normally be seen during backups across other nodes in a cluster.

e Perform Incremental Backups - Whenever possible, perform incremental backups. This can also reduce
your backup windows drastically by not always performing a full backup. A typical schedule might result in a
full backup once a week and incremental backups every other day of the week.

o Use multiple Backup Accelerators 1 Backup Accelerators can scale as your cluster grows.
Recommended ratio of nodes to Backup Accelerators is three or more nodes per one Backup Accelerator.

e Perform concurrent backups of different directories T When planning and designing the directory
structure of a cluster, special consideration should be made to ensure that there is a small amount of
subdirectories in the /ifs directory. Ideally, if you have two backup accelerators and eight tape drives, then
your directory layout would include about eight directories under /ifs. This would allow you to stream eight
backups concurrently using one fiber channel port for each tape device. Assuming there are at least six
nodes, it would result in a transfer rate of up to 1000 MBps.

e Replicate,thenBackup TUse Syncl QE to replicate your production cl
perform backups of the secondary cluster. The use of SynclQ and a secondary cluster allows backups to be
completely shifted off the primary production cluster. This eliminates the backup overhead from the main file
system and reduces the dependence on small backup windows. This can also serve as your replication
infrastructure as well and this data can be stored on lower tier storage such as the 36NL.

@ ISILON SYSTEMS® 13
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Summary

In summary, the use of multiple Data Protection strategies is the best way to meet your recovery point objectives and
recovery time objectives. Isilon provides solutions to meet all these needs.

Significant focus on Data Availability, specifically with F | e x P r cahdeSantaE t C o n resuktstinfiess risk
for Data Protection.

Use multiple Data Protection solutions to meet your RPO and RTO.

Snapshots allow for quick user level recovery of data with very low RPO and RTO timeframes.
Synle® via LAN provides disk based backup and Business Continuance if a localized failure occurs.
Synle® via WAN provides for offsite Disaster Recovery.

Backups to tape provide a final line of defense against data loss and a high performance Backup
Accelerator can significantly shrink the RTO and RPO.

Each of these technologies can play a significant role in overall data protection, and together they form a great data
protection plan.

HIGHER RTO Backup

Accelerator
A Higher RTO corresponds with

longer recovery times. | :
SynclQ
over WAN
/f SmartConnect with NFS Failover
High Availability
t i‘ . No RTO of RPO
*'/ SnapshotiQ
SyncIG ~ Very Fast File Recovery
over LAN Low RTO and RPO
SynclQ via LAN
//; 4 Disk Based Backup and Business Continuance
4 Medium RTO and RPO
*’j SynclQ via WAN
Snapshotli@ | Offsite Disaster Recovery
Medium-High RTO and RPO
Backup Accelerator
Backup to Tape via NDMP
Higher RTO and RPO
>
Lo HIGHER RPO

RTO/RPO

Figure 7 - Data Protection Strategies showing RPO vs. RTO
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© 2009 Isilon Systems, Inc. All rights reserved. Isilon, Isilon Systems, OneFS, SynclQ are registered trademarks of Isilon

Systems, Inc. Isilon IQ, SmartConnect, SnapshotlQ, TrueScale, Autobalance, Fl exProtect, SmartCache, AHOW BF
BEGI N. 0 and the Isilon |l ogo are trademarks or registered trademarks
the trademarks of their respective owners.

U.S. Patent Numbers 7,146,524; 7,346,720; 7,386,675. Other patents pending.

@ ISILON SYSTEMS® 15


http://www.ndmp.org/
http://www.ndmp.org/
http://www.isilon.com/pdfs/brochures/30480_Smart.pdf
http://www.isilon.com/pdfs/brochures/30480_Smart.pdf
SnapshotIQ™%20Overview
http://www.isilon.com/pdfs/brochures/30480_Snapshot.pdf
http://www.isilon.com/pdfs/brochures/30480_Sync.pdf
http://www.isilon.com/pdfs/brochures/30480_Sync.pdf
http://www.isilon.com/

Proven Leader in Scale-Out NAS

11. Appendix AT Using SnapshotlQ

Restore a file using SnapshotlQ
3 Torestore a file using Snapshotl| QE

1. Locate the directory path of the delete file. On UNIX based operating system clients, which will be something
like /mnt/ifs/data. On the actual Isilon cluster, it will be something like /ifs/data, and on Windows, it might look
something like \\Isilon\ifs\data.

2. Add a fA.snapshoto to the end of t hanntffssddatd.snapshdtl Othbased cl i e
Isilon Cluster, it would like something like /ifs/data/.snapshot, and on Windows, \\Isilon\ifs\data\.snapshot.

3. You should find a list of snapshots in this directory. Navigate again one level deeper to that snapshot. In this
case it is /ifs/data/.snapshot/0900_snap

4. Here you will find the file that you wish to restore. Simply copy this file back to the ifs/data directory and you
are finished.

End-user

9:10 9:14
File deleted File restored

m

Snapshot 1Q

Figure 8 - File Recovery with SnapshotlQ
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Enable Windows Volume Shadow Copy Integration

Volume Shadow Copy is available on Windows 2003/XP and provides file and directory restoration capability for end-
users. Windows clients can quickly restore directories or individual files using the familiar Windows Explorer interface.

3 ToenableWindowsVol ume Shadow Copy integration in Snapshotl QE

1. From the Isilon web administration interface, click on the File Sharing menu, pause on CIFS i Windows
File Sharing , and click on Global Parameters .

4

( f;'r;};‘uﬂﬂ silo n Administration

Status = Chuster = File System ~  File Sharng = Help ~

CIFS - Wirndows File Sharing B -

Shares
FIP Domain and Authentication Mode
e Glabal Parameters
NF5

Add Share
Global Permissions | AL Policies

User Authenticakion 3

Figure 9 - Configuring SnapshotlQ for Windows Shadow Copy

2. Locate the vfs_objects box near the bottom of the page.

L] vFs objects: stream ¥
Figure 10 - VFS objects

3. Inthe vfs_objects box, type:
shadow_copy stream
shadow_copy should be in front of the existing text stream . Ensure there is a space between the two
terms.

4. Click Submit .
Note that doing so will cause all Windows client connections to reset, which can take up to several seconds.
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Restore Using Windows Volume Shadow Copy

Snapshotl QE integration wit h aldliserdasersor ¥dministraters tGrastor detetedC o p y
files and directories. Here a user accidentally deletes a directory and realizes their mistake.

Figure 11 - User accid entally deletes a directory
3 To restore the directory

1. Open Windows Explorer and navigate to the parent of the deleted directory.

2. Right-Click on the folder that represents the parent directory of the directory that was deleted, and select
Properties .

3. Click on the Previous Versions tab.
Here the users can see which snapshots of this directory are available

4. Click on View to view the deleted directory.

Figure 12 - Snapshots of Directories
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