Dell Storage Center OS 7.0 Data Reduction with
Deduplication and Compression

Abstract
This paper provides a high-level overview of how data reduction works
with the Dell™ Storage Center Operating System (SCOS).

January 2018

Dell EMC Technical White Paper



Revisions

Revisions
Date Revision | Comments
March 2014 1.0 Initial release for Storage Center OS (SCOS) 6.5.1
October 2014 2.0 Updated for SCOS 6.5.10
October 2015 3.0 Updated for SCOS 6.7
May 2016 4.0 Updated for SCOS 7.0 to include deduplication content
September 2016 4.1 Updated performance considerations
January 2017 4.2 Updated Data Progression information
January 2018 4.3 Updated miscellaneous technical details

Acknowledgements

Authors: Marty Glaser, Darin Schmitz

The information in this publication is provided “as is.” Dell Inc. makes no representations or warranties of any kind with respect to the
information in this publication, and specifically disclaims implied warranties of merchantability or fithess for a particular purpose.

Use, copying, and distribution of any software described in this publication requires an applicable software license.

© 2014-2018 Dell Inc. or its subsidiaries. All Rights Reserved. Dell, EMC, Dell EMC and other trademarks are trademarks of Dell Inc. or its
subsidiaries. Other trademarks may be trademarks of their respective owners.

Dell believes the information in this document is accurate as of its publication date. The information is subject to change without notice.

2 Dell Storage Center OS 7.0 Data Reduction with Deduplication and Compression | 2100-SB-SC DELEMC



Table of contents

Table of contents

R [ o To [U Tt i o FO PP UT PP UP PP 5
RS TU ] o] oo g 1=To oo ] 1110 [0 = iTo] o 1RSSR 6
ST B -\ - W = To I8 od T g I8 {0 g ox 1o g =1 1 2 SRR S 7
3.1 DAL8 PAGE SEALES. ..ot ietiieiiie e ettt e e e e e e e s e e e e e e e e e et e e e a e e et et e e e n e e e e e s 7
3.2 Data Progression and data reAUCTION ...........uuiii ittt e e e sbe e e e s srreee e e 8
3.2.1 COMPIrESSION SUDSYSTEIM ....iiiiiieiiitiiee ettt ettt e e st e e e st b et e e e s b et e e e aabe e e e e sabe e e e e sabbeeeeanbeeeeeanbeeeeens 8
3.2.2 Deduplication with COMPreSSION SUDSYSTEM......coiuiiiiiiiiiee ittt e s e e e e e 8
3.3 Data Progression maximum time MI..........c.eeeoiiiiiiiiiee et e e e e 9
3.4 Data reduction and VIEW VOIUMES..........uiiiiiiiiiiei ittt e e e s e e e s sannee e s snneee e e 9
3.5 Data reduction and vOIUME FEPlICALION ...........euiiiiiiiiiiiii e e e e e e e eeeaae s 9
3.6 Changing the controller ownership of a data-reduced VOIUME............ccccciiiiiiiiiiiiiii e 10
4 MANAJE TAA FEAUCTION......ie ittt ettt ettt e e oottt e e e e e e e bbbttt et e e e e e sk bbb e et e e e e e e sbbbe e e e e e e e e annreree s 11
4.1 Enable, pause, and disable data reduction on individual VOIUMES..............ccccviieeeee i 11
4.2  Pause data reduction SYSIEM-WIAE.......cccieiiiiiiiiiiiie et e s e e e s s e e e e e e s s st n e e e e e e e snnnnreees 13
4.3 Enable, pause, and disable data reduction on multiple VOIUMES ........ccceeiiiiiiiiiiiiie e 14
5 VieW data reUCTION FESUILS ......ooiiiiiiei ittt e et e e e st e e e e sabe e e e e anbe e e e e anbe e e e e anbeeeeean 16
6 PerformanCe CONSIUEIALIONS. ........uiiiiiiiie ettt ettt e ekt e e e bt e e e bt e e e e bt e e e e s e e e enees 18
A TechniCal SUPPOIT NG FESOUICES ......eeiiiiiiiei ittt ettt sttt et et e e s bt e e s bbbt e e s bt et e e abb et e e ssbb e e e anbbbeeesnaneeas 19

3 Dell Storage Center OS 7.0 Data Reduction with Deduplication and Compression | 2100-SB-SC DELEMC



Executive summary

Executive summary

This paper provides a high-level overview of how data reduction works with the Dell™ Storage Center
Operating System (SCOS). It provides technical details of the inner workings, configuration tips, and
best practices to help alleviate common misconfigurations.

Audience

This document is intended for storage and server administrators that would like to learn more about
Dell EMC SC Series data reduction. Users of this document are expected to have intermediate or
advanced technical knowledge of SC Series array deployment, configuration, and best practices.
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Technical support and resources

1 Introduction

Data reduction has become an increasingly important consideration in recent years due to the
explosive growth of data in our digital-everything age. With the growing amount of data creation, the
demands for storage capacity continue to increase rapidly for many administrators. In addition, old
data that is archival in nature may have long retention requirements based on company policies,
regulations, or service-level agreements. Traditionally, a common strategy is to archive old data to
tape in order to free up disk space. However, this can negatively affect recovery time objectives
(RTO), and comes with recovery risks that are associated with defective media.

With the advent of increasingly cheaper and higher capacity disks available for a tier 3 storage layer,
administrators can store more archival data on the SAN, and leverage remote replication to ensure
disaster recoverability of the data.

If we limit the scope of data reduction benefits to SAN storage, the benefits gained from deduplicating
and compressing historical data are obvious. This is especially true when considering that, in most
cases, about 80 percent of an organization’s SAN data is going to be archival in nature. The most
appealing benefit of data reduction is that it allows customers to realize higher storage densities as
part of maximizing their storage investment.

The SC Series firmware has gradually rolled out data reduction features over multiple releases:

Prior to SCOS 6.5.1: SC Series SAN administrators had to rely on other means such as the OS or
application layer to reduce data on the arrays.

SCOS 6.5.1: Data compression was included as a native feature that worked in concert with Data
Progression on multi-tier systems to compress frozen inaccessible data at the block level on each
volume.

SCOS 6.5.10: Data compression was extended to include support for SC Series arrays with only one
tier of storage.

SCOS 6.7: Data compression was further enhanced to extend compression support to include both
frozen accessible and frozen inaccessible data, and to support data compression on flash drives in
all-flash arrays.

SCOS 7.0: Data deduplication with compression was introduced to further reduce the amount of data
stored on an array.
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6

Supported configurations

The SC Series data reduction with deduplication and compression feature is available at no cost, to
customers that already have a current Dell storage support contract, to upgrade array firmware to a
version that supports data reduction.

Data reduction requires the following configuration:

SCOS version 7.0 or higher is required.

SC4000, SC5000, SC7000, SCB8000, or SC9000 Series controllers support data reduction.
These controllers have the extra processor capacity to handle cyclic redundancy checks
(CRC) and reduction overhead.

The following restrictions apply to additional SC Series products:

- Series 40 or SCv2000 Series controllers: Data reduction is not supported.
- SCv3000 Series controllers: Only compression is supported, but not deduplication.

A minimum of six managed SSD (flash) drives plus a hot spare are required. SSDs provide
the read performance required for metadata generated by data deduplication.

Data Progression must be enabled. Systems with only one tier of all-flash storage support
data reduction, and do not require a Data Progression license in order for data reduction to
work.

The system automatically classifies flash drives as tier 1 storage. Hybrid arrays containing both flash
and spinning disks will have a minimum of two storage tiers.

Data reduction occurs on the lowest tier of each media type. For example, on systems with two all-
flash tiers, data reduction occurs on tier 2. On hybrid systems with one tier of all-flash and one tier of
spinning disks, data reduction will occur on both tiers simultaneously. See Table 1 for an overview on
tiering with data reduction.

Table 1 Data reduction support matrix

Supported configuration

Deduplication with
compression (SCOS 7.x)

All-flash array
(1 tier) (Tier 1)

All-flash array
(2 tiers) (Tier 2)

Hybrid flash array
(2 tiers) (Tier 1 and Tier 3)

(3 tiers: 2 flash, 1 spinning) (Tier 2 and Tier 3)

Hybrid flash array

All-spinning array Not supported
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3.1

7

Data reduction functionality

In order to understand how data reduction with deduplication and compression works in SC Series
arrays, first it is important to understand how data is stored at the block level using data pages.

Data page states

Data on an SC Series array is stored as data pages that can transition between multiple states.
These states effect whether or not a page is eligible for data reduction.

Read A Read C2 Write C2
c2 E1 <+ Achanges
6 p.m. Tuesday <+ Snapshot
C1 <+ Achanges
6 p.m. Monday <+ Snapshot
Data pages A (03 E
Legend
. Frozen accessible Frozen inaccessible Active

Figure 1 Data page states

Active data pages: Data is first written into an active data page.

Frozen accessible data pages: When a snapshot is taken, the active data page becomes frozen
(non-writable by the host), but remains accessible for reads.

Frozen inaccessible data pages: When a host modifies the data contained in a frozen accessible
data page, a new active page is allocated to supersede it, before the frozen page becomes a frozen
inaccessible page.

Note: It is important to understand the concept of data page states because only frozen accessible
and frozen inaccessible data pages are eligible for data deduplication and compression.
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3.2 Data Progression and data reduction

Data reduction works in concert with Data Progression. As Data Progression is processing data, the
array attempts to reduce eligible frozen data pages that are:

e Already in tier 3 storage (for arrays with tier 3 spinning disks)

e Data progressed from a higher tier down to tier 2 (in all-flash multi-tier arrays) or tier 3
storage

e Insingle tier all-flash systems as data progresses between page states

The data reduction process also runs during on-demand Data Progression, which is triggered
immediately after a snapshot is taken of any volume on the system. Unlike the daily Data Progression
cycle that analyzes all frozen data pages in the volume, an on-demand Data Progression cycle only
processes data pages that have changed since the last snapshot.

Since SCOS has separate subsystems for both compression and deduplication with compression, if
the frozen pages are eligible for reduction, Data Progression redirects them appropriately. For
example, if the volume is set to only use compression, the page is forwarded to the compression
subsystem, while if the volume is set to use deduplication with compression, data is sent to the
deduplication subsystem.

3.2.1  Compression subsystem

When Data Progression forwards the frozen pages to the compression subsystem, it divides pages
into 64 KB slices and then compresses each slice. The engine concatenates these compressed slices
and sends them to the partial page manager (PPM) for organization and storage.

The data compression process automatically detects if the data in a page is worth compressing and
then creates a few metadata tags that facilitate decompression when needed. If the metadata tags
along with the newly compressed page require more space than the original compressed page, the
data is stored uncompressed.

3.2.2  Deduplication with compression subsystem

The deduplication subsystem divides incoming pages into 4 KB slices and sends them to a
computational thread pool for fingerprinting. The process then queries the deduplication dictionary to
determine if the fingerprint matches any previously stored data. If the fingerprinted data has been
previously stored, the engine does a block-level validation to ensure the dictionary data is correct. If
the fingerprint has not been previously stored, the engine packages unique data into compression
groups (up to 64 KB in size), where they are compressed. The engine then calculates a final map
used to recreate the deduplicated page. From there, the compression group and its map are sent to
the deduplication page manager (DPM) which organizes and stores the pages. In the final step, the
engine updates all the back references, stores the metadata, and updates the deduplication
dictionary with all the locations.

With both subsystems, before the Data Progression cycle completes, a defragmentation cycle runs to
make sure all the data is optimally stored.
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Data is changed from a reduced state to a hydrated state in the following situations:

e Data reduction is disabled on the volume so that the data can be decompressed and
rehydrated during the next Data Progression cycle (starting at 7 p.m. each day by default).

e Data Progression moves the data from a data-reduced tier to a tier that will not reduce data
(on multi-tier systems).

e When the data is replicated to another SC Series array, and it is decompressed and
rehydrated in memory as it is transferred, but the data stays reduced on the source volume
(see section 3.5 for more information).

e A copy of a data-reduced volume is made locally on the same array. The reduced data in the
source volume stays reduced.

3.3 Data Progression maximum time limit

By default, Data Progression runs nightly at 7:00 p.m. and the maximum run time is set to unlimited.
Depending on the amount of data the reduction process needs to ingest and process, the Data
Progression cycle may require significant time to complete. If the data reduction process does not
finish within the 24-hour Data Progression timeframe, any remaining data to be reduced will be
processed in subsequent Data Progression cycles.

Note: Along with automated page movement and data reduction, Data Progression includes many
processes that maximize storage on the SC Series array. Therefore, it is not recommended to set a
maximum time limit on Data Progression because these processes may not be allowed enough time
to run.

3.4 Data reduction and view volumes

When data reduction is enabled on an SC Series volume, due to inheritance it is also enabled on the
view volumes created from the volume snapshots. In other words, view volumes share data reduction
settings from the parent (or source) volume. Likewise, when disabling data reduction on a parent
volume, it is also disabled on any dependent view volumes. For performance considerations with data
reduction and view volumes, see section 6.

3.5 Data reduction and volume replication

When a volume that contains reduced data is replicated to another SC Series array, the reduced
pages are rehydrated and decompressed in memory before they are transferred. If the target array
supports data reduction, it can be enabled on the destination volume, and the eligible data will be
reduced during the next Data Progression cycle.
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It is important to note that when creating a replication, there is an option for deduplication (see Figure
2). The replication deduplication works separately from the data reduction deduplication process by
analyzing volume snapshots and only replicating changed data. Even with the replication
deduplication option enabled, replication of a data-reduced volume still requires the data to be
rehydrated and decompressed before the data is replicated.

E Create Replication [SC25] [SC 14] X

Replication Attributes

Transport Type FibreChannel Only v
Type (® Asynchronous () Synchronous
Deduplication [[] Enabled

(optimzes copy of snapshot history - resource intensive)
Replicate Active Snapshot | [ Enabled
Replication QoS Node #€ FC-REP

Destination Volume Attributes
[[] use an Existing Volume
Name Repl of SQLPERF08 SQLBackup
Create Source Volume Folder Path

Read Cache
Write Cache
[] compression

? Help Back
|

Figure 2  Replication deduplication

3.6 Changing the controller ownership of a data-reduced volume

SC Series bindings prevent changing the controller ownership of a volume that has reduced data (for
example, from one controller head to another in a dual pair). If the volume has reduced data, it has to
be rehydrated and decompressed before changing controller ownership. Reduced data is tracked per
controller, which is why it must be rehydrated and decompressed before changing the ownership.

Complete the following steps to change controller ownership for a data-reduced volume:

1. Make sure that there is sufficient storage capacity to accommodate the rehydrated and
decompressed data.

2. Disable data reduction on the desired volume.

3. Allow Data Progression to run (by default, this runs at 7:00 p.m. daily). Allow sufficient time
for the entire volume to be rehydrated. Volumes larger in size may take multiple Data
Progression cycles.

4. Change ownership to the preferred controller.

5. Re-enable data reduction on the volume (if desired).

6. Allow Data Progression to run overnight. This reduces the eligible data.

Note: As a work-around, create a copy of the reduced volume (assuming there is adequate storage
capacity) and assign the copy to the other controller.

Note: Controller failover is not affected when volumes have reduced data. During a failover, the other
controller in the pair continues to service I/O to all volumes regardless of their data reduction state or
controller ownership.
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4 Manage data reduction

Data reduction can be enabled or disabled on multiple volumes simultaneously, or on a volume-by-
volume basis. It can also be paused system-wide, on multiple volumes simultaneously, and volume-

by-volume. This is useful in cases where an administrator desires to pause all data-reduction-related

processor overhead and I/O as a part of troubleshooting, or to give priority to another process or

operation temporarily.

4.1 Enable, pause, and disable data reduction on individual

volumes

Using the Dell Storage Manager (DSM) client, data reduction can be enabled on an individual volume

when it is created or after it has been created by editing the volume settings. To enable data
reduction on a volume, click the Data Reduction Profile drop-down list and select either

Compression or Deduplication with Compression as shown in Figure 3.

ﬁ, Edit Volume Settings [SC25] [TSSRV237_Data03_All_ISOs] X
General
Name TSSRV237_Data03_All_ISOs
Volume Folder B aa Volumes
=[] CompressionOriginals
=2 Misc
F_ MG-Virtualization
i B[ Hyper-V
i ©-__ TSSRV237
i) VMware
==|__| SQLPERF09
Notes
Snapshot
Snapshot Profiles [ﬁ Daily Change
Snapshot Creation Paused [ ] Enabled
Snapshot Expiration Paused [] Enabled
Storage
Data Reduction Profile None -

None
Compression
Edit Advanced Volume Setting{EEalalE 1 LR G Ry IEEE ]

| ‘? Help

X Cancel 4 oK

Figure 3  Volume data reduction settings
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When enabled on a volume, data reduction processes all snapshot pages (frozen accessible and
frozen inaccessible) by default. To change the data reduction input to use only frozen inaccessible
pages, click Edit Advanced Volume Settings. Click the Data Reduction Input drop-down list and
select Inaccessible Snapshot Pages as shown in Figure 4.

In essence, the Data Reduction Input chooses between the highest deduplication savings (All

Snapshot Pages), or the highest performance (Inaccessible Snapshot Pages).

Edit Advanced Volume Settings [SC25] [TSSRV237_Data03_All_ISOs] X

Storage
Allow Snapshots to coalesce into active Snapshot |:| Enabled
Import to lowest tier
Data Reduction Input

All Snapshot Pages v

Limits Inaccessible Snapshot Pages
Space Consumption Limit All Snapshot Pages
500 GB
Operating System
OpenVMS Unique Disk ID 25
Related View Volume Maximums
Maximum Volume Count 100 Current 1
Maximum Cenfigured Volume Space 500 B ., Curent 500 GE
] uniimited

| ? Help % Cancel 4 oK

Figure4  Advanced volume settings

To pause data reduction on individual volumes, check the Data Reduction Paused check box as

shown in Figure 5. Pausing data reduction stops new data pages from being reduced during the next

Data Progression cycle, but does not rehydrate any of the data reduced presently.

B £dit Volume Settings [SC25] [TSSRV237_Data03_AlL_ISOs] X
General
Name TSSRV237_Data03_All_ISOs
Volume Folder =4 Volumes

| CompressionOriginals
=} Misc

= MG-Virtualization
B[ Hyper-V
VMware
_| SQLPERF09
Notes N
v
Snapshot
Snapshot Profiles L?}i Daily Change
Snapshot Creation Paused  [] Enabled
Snapshot Expiration Paused E] Enabled
Storage
Data Reduction Profile Deduplication with Compression v
Edit Advanced Volume Settings
? Help X Cancel 4 oK

Figure 5  Pause data reduction
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To disable data reduction on a volume, select None in the Data Reduction Profile drop-down list
that is shown in Figure 3. The data will be rehydrated and decompressed the next time Data
Progression runs. Data is rehydrated and decompressed to the same tier. Therefore, it is important to
verify that there is sufficient storage capacity before rehydrating and decompressing a volume. If
there is insufficient capacity in tier 3, rehydrated and decompressed data is written to tier 2 or tier 1. If
the system detects that rehydrating and decompressing a volume will put the array into conservation
mode (critically low on space), the data will stay reduced.

4.2

Pause data reduction system-wide

To pause data reduction for all volumes on an SC Series array, edit the properties and select the
Pause Data Reduction checkbox as shown in Figure 6.

@, Edit Storage Center Settings [SC23]

General
License

Preferences

Automated Reports
Alerts and Logs

Time Settings

SMTP Server

SNMP Server

IP Filtering

Users and User Groups

Password Configuration

Directory Services

Dell SupportAssist

Secure Console

Figure 6

Cache

Read Cache Enabled
\Write Cache Enabled

Data Reduction
[] Pause Data Reduction

Data Progression

Data Progression Start Time

Drata Progression Max Run Time

Snapshot
[] Pause Snapshot Creation
|:| Pause Snapshot Expiration

RAID Stripe Width
RAID & Stripe Width
RAID 6 Stripe Width

Quality of Service Control
[] QoS Limits Enabled
[] server Load Equalizer Enabled
Latency Goal (microseconds)

iSNS Settings
iISNS Server Host or IP Address

System Limits
Maximum Disk Count
Managed Disk Count

Pause data reduction

7:00 PM =
12 Hours w
9 Wide (859% Efficient) w

10 Wide (80% Efficient) v

15000

1024

EE,

Pausing data reduction ensures that no new data is reduced, but does not rehydrate any of the data

reduced presently.
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4.3 Enable, pause, and disable data reduction on multiple volumes

To enable data reduction on multiple volumes, complete the following steps:

1. Startthe DSM client and log in.

2. Inthe Storage tab, right-click the Volumes tree and select Edit Multiple Volumes.

3. Expand the volume folders to select individual volumes or select the volume folder to include
all of those volumes and click Next.

B Edit Multiple Volumes [5C25] X

Select volumes to edit

=57 &g Volumes
=[] _ | CompressionOriginals
‘ & VMWCLUS-LUNOO1-Templates-ISOs
& VMWCLUS-LUN2-Infr-vDI
& VMWCLUS-LUN210-Infr-DC
& VMWCLUS-LUN212-Infr-EM
& VMWCLUS-LUN214-Infr-VC
@ VMWCLUS-LUN216-Infr-Util
@ VMWCLUS-LUN224-Infr-Archive
@ VMWCLUS-LUN242-vDemo1
) @ VMWCLUS-LUN244-vTest1
-] £ Misc
&[] (- SQLPERF09

RRREREEEE

) Unselect All Wp Select All

41 Back mp Next
Figure 7 Edit multiple volumes

4. Check the box to apply a data reduction profile, and if desired, select the data reduction input
source as shown in Figure 8. Click Next.

B Edit Multiple Volumes [SC25] X

Choose options to apply
General

[ Motes ~

Snapshot
|:| Snapshot Profiles None Selected Change

|:| Snapshot Creation Paused Enabled

|:| Snapshot Expiration Paused Enabled

Storage
Data Reduction Profile Deduplication with Compression

1 Enabling data reduction for this volume will enable data reduction for all sibling volumes

|l Data Reduction Paused

Data Reduction Input All Snapshot Pages ~

4 Back ) Next
Figure 8  Multiple volume options

5. Review the settings for the selected volumes and click Next.
6. Click Finish.
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To disable data reduction on multiple volumes, select None from the Data Reduction Profile drop-
down list as shown in Figure 9.

B edit Multiple Volumes [S€25] b
Choose options to apply

General
[ notes A

v
Snapshot
[:l Snapshot Profiles None Selected Change
D Snapshot Creation Paused Enabled
] Snapshot Expiration Paused Enabled
Storage
Data Reduction Profile None o

1. Disabling data reduction for this volume will disable data reduction for all sibling volumes
J Data Reduction raused
[ Dpata Reduction Input Inaccessible Snapshot Pages
4m Back ) Next

Figure 9  Disable data reduction

To pause data reduction for multiple volumes, select the Data Reduction Pause checkboxes as
shown in Figure 10.

B cdit Multiple Volumes [SC25] X
Choose options to apply

General
[ notes ~

v
Snapshot
D Snapshot Profiles None Selected Change
D Snapshot Creation Paused Enabled
D Snapshot Expiration Paused Enabled
Storage
[] Data Reduction Profile Jone
& d

1 Pausing data reduction for this volume wil pause data reduction for all sibling volumes
L Data Reduction Input Inaccessible Snapshot Pages
4a Back B Next

Figure 10 Pause data reduction
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5 View data reduction results

SC Series arrays report data reduction results as a percent of overall disk space saved on a volume.
Data reduction results can be viewed in DSM.

@, Dell Storage Client [172.16.2.125]

Refresh | Edit User Settings | Help | Support | About

Storage 7 EeElGIEIC] 9 Charting 0 Alerts O Logs O

He b . .
- — = LUN10-5VM-Thick [ Sh0w| i Edit Seﬂings| 2 Map Volume to Server 2/ Remove Mappings Jf Creats Snapshot [#] Expand Volume
=8 sc2s
£ fig Volumes Index 1 server Usage Disk Usage (Estimated)
(-] CompressionOriginals. Wolume Folder =) VMware
B Misc Volume Active On Contralier 60707
) MG-Virtualization .
= Viware 86,16 GB 2.45 GB
2 LUN10-5VM-Thick 750 6B 10.72 GB
i@ LUN20-5VM-EZT
SQOLPERFO9 Configured Space 750 GB Total Disk Space 10.72 GB
Recycle Bin Free Space 683.84 GB (91.18%) Active Space on Disk NA
-4 Servers Active Space B 66.16GB (8.82%) Snapshot Overhead on Disk  NA
[#- @@ Faul Domains RAID Overhead 245GB  (22.87%)
D..\\:‘\_: Disks Snapshot Overhead 13.57 GB
(=@ Storage Types Actual Space 79.73GB Savings vs RAID 10 5.82 GB
E}-r@ Snapshot Profiles

Summary Statistics

Tier 1 Storage
RAID 10-DM Standard

203 MB
S 20 145

Tier 2 Stnrage
RAID 8-10 Fast
i, 95 v

T43.75 MB

B Volume Space - Active M Disk Space - Active
¥ Volume Space - Snapshot

©F Disk Space - Snapshot

e " -
Data Reduction Savings
Estimated Deduplication with Compression Ratio 10.54:1
Estimated disk space saved through Deduplication with Compression  71.48 GB (80.51%)
\

Figure 11  View data reduction savings with the DSM client

To view the data reduction savings for a volume:

1. Log into DSM and click the Storage tab.
2. Expand the Volumes tree and select the desired volume.
3. Click the Statistics tab to view the data reduction savings for the volume.
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To view overall data reduction savings on the system, expand the Storage Types tree and click the
disk folder name. Data reduction savings display in the Summary tab, as shown in Figure 12.

@, Dell Storage Client [172.16.2.125]

Refresh | Edit User Settings | Help pport | About

Hardware @

Charting @ Alerts @ Logs @

(43 Disks
@ Storage Types

‘(3 Assigned - Redundant
[ﬁ"g Snapshot Profiles

Data Page Size S12KB

Volumes

Summary Pressur

1362 TB
186476

Name Track

Tier 1 Storage

Used
[Non Allocated: 8.49 TE]

Represents the amount of storage used from what has been allocated

chew @ Assigned - Redundant - 512 KB @ Moy Tier Reundancy
= sc25
g Volumes Index 1
-4 Servers Disk Folder Assigned
& Fault Domains Redundancy Redundant

Free  Allocated % Full

[Disks: Read-Intensive SSD]

[Dual Redundant]  [Tier Data Reduction Spaoce Savings: 12.13 GB]

W RAID 10-DM  Standard 21.02 GB 1.327B 13478 || 1%
MRADGE  Standard 11.57 GB 652.41GB 663.98GB || 1%
32.59 GB 156 TB 19918 || 1%

Tier 2 Storage  [Non Alocsted: 255 78] [Disks: 15K]  [Dusl Redundant]

RAID 10-DM  Fast OMB 2725GB 2725GB 0%
RADE-10  Fast 1928 GB 8286GB 10814GE | 17%
W RADB-10  Standard OMB 1572568 157.25G8 0%
1928 6B 51861GB 537.39GE | 3%
Tier 3 Storage  (NonAlocstes 68TE]  [Disks: 7] [Dusl Resundant]  [Tier Dt Reduction Spsce Savings: 14275 G
RADE-10  Fast 840 KB 267.82GB 267.82GB 0%
ERADBE-10  Standard 1357 TB 3045268 138675 |

13.57TTB 572.34GB
2 0318

41370 |

Data Reduction Savings
Compression Ratio
Disk space saved through Compression

Deduplication with Compression Ratio
Disk space saved through Deduplication with Compression

NIA
0 MB (0%)

4811
155.93 GB (78.31%)

< 2>

Figure 12 Overall data reduction savings

Note: Data reduction results will not display until the entire volume has been processed during Data

Progression.
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Technical support and resources

5] Performance considerations

While the data reduction process runs on dedicated processor cores, there will be a performance
impact, generally in terms of read latency. In cases where there may be concerns with Data
Reduction effecting performance, temporarily pause all data reduction operations in DSM as shown in
Figure 6.

When data reduction is initially enabled on an existing SC Series array that contains a large quantity
of eligible data, it may require significant time for data reduction to complete. In this case, it is
recommended to enable data reduction on only a few volumes at a time and allow reduction to
complete before enabling it on additional volumes.

Since on-demand Data Progression will attempt to reduce delta changes after a snapshot is taken, it
is recommended to stagger snapshot creation, as well as expirations.

When considering any performance impact data reduction has on volumes, it is important to adhere
to recommended queue depth settings for the host(s) that the volumes are mapped to. For OS-
specific best practices and recommendations, refer to the SC Series Technical Documents page.

When adding flash drives to an existing system to enable deduplication, remember that in certain
configurations, the flash drives will become a new tier 1. Storage profiles may need to be modified on
volumes where administrators intend the data to be directly ingested into tier 3. For example, if flash
drives are added to an existing system of all 7k drives, the flash drives will become the new tier 1,
and the 7k drives the new tier 3.

When utilizing snapshot profiles or Replay Manager to manage volume snapshots, snapshots should
be created with a standard creation method. The standard creation method takes snapshots in series
for all volumes associated with the snapshot. Avoid using the parallel snapshot creation method
because this method takes snapshots simultaneously for all volumes associated with the snapshot.
Simultaneous snapshots of data-reduced volumes can have a negative impact on performance. If
possible, create snapshots of data-reduced volumes individually (rather than part of a larger set).

Data reduction cannot be enabled as a way to recover space if an SC Series system is in
conservation mode (when it is critically low on disk space). This is because data reduction in and of
itself requires some overhead in the form of temporary free disk space while it runs.

The default Data Reduction Input will reduce All Snapshot Pages, which may introduce additional
read latency. Volumes that cannot tolerate the additional latency should be set to reduce only the
Inaccessible Snapshot Pages.

When data reduction runs on data that has already been reduced by the OS or application, additional
data reduction may not be realized on the volume. Determine if enabling data reduction in both places
would provide additional benefit for the given environment and data type. The advantages of enabling
data reduction at the array level include:

e The ability to pause all data reduction globally with a single check box, as opposed to having
to do so server by server, or application by application.

e The ability to offload the processor overhead required for data reduction from the OS or
application to dedicated processor cores on SC Series arrays.

The amount of data reduction realized on eligible SC Series data pages is largely dependent of the
type of data being reduced. Volumes with files that are text-based typically achieve a higher reduction
ratios than audio and video files, which typically are already reduced in size by codecs.
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Technical support and resources

A Technical support and resources

Dell.com/support is focused on meeting customer needs with proven services and support.

Dell TechCenter is an online technical community where IT professionals have access to numerous
resources for Dell software, hardware, and services.

Storage Solutions Technical Documents on Dell TechCenter provide expertise that helps to ensure
customer success on Dell storage platforms.

19 Dell Storage Center OS 7.0 Data Reduction with Deduplication and Compression | 2100-SB-SC DELEMC


http://www.dell.com/support
http://en.community.dell.com/techcenter/
http://en.community.dell.com/techcenter/storage/w/wiki/2631.storage-applications-engineering

	1 Introduction
	2 Supported configurations
	3 Data reduction functionality
	3.1 Data page states
	3.2 Data Progression and data reduction
	3.2.1 Compression subsystem
	3.2.2 Deduplication with compression subsystem

	3.3 Data Progression maximum time limit
	3.4 Data reduction and view volumes
	3.5 Data reduction and volume replication
	3.6 Changing the controller ownership of a data-reduced volume

	4 Manage data reduction
	4.1 Enable, pause, and disable data reduction on individual volumes
	4.2 Pause data reduction system-wide
	4.3 Enable, pause, and disable data reduction on multiple volumes

	5 View data reduction results
	6 Performance considerations
	A Technical support and resources

