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OVERVIEW - NETAPP DEDUPLICATION AND LUNS 

NetApp deduplication is accomplished by examining 4K WAFL data blocks within a flexible volume 
(FlexVol), discovering all duplicate blocks within that volume, and returning duplicate blocks back to the 
storage system as “free” blocks.  All data contained within the free blocks is preserved by creating a 
reference pointer to an identical, stored data block. 

When utilizing NetApp deduplication in a file-based (NFS/CIFS) environment, deduplication is 
straightforward and automatic; as duplicate blocks are freed, they are marked as available and the 
NetApp system recognizes these free blocks and makes them available to the volume.   

Deduplication in a block-based (FCP/iSCSI) LUN environment is slightly more complicated.  This is 
because of the space guarantees and fractional reservations often utilized by LUNs.  With space 
guarantees, for instance, a 500GB LUN that is created will consume exactly 500GB of physical disk 
space.  If the data within the LUN is reduced through deduplication, the LUN will still reserve the same 
physical space capacity of 500GB, and the space savings will not be apparent to the user.  

LUN space guarantees and fractional reserves can be configured so that the utilization by the NetApp 
system of the freed blocks will change depending on the configuration.  By varying the values of certain 
parameters, freed blocks can be returned to the LUN overwrite reserve, the volume free pool, or the 
aggregate free pool, or a combination of the above. 

This paper describes 5 common examples of LUN configurations and deduplication behavior, as 
summarized in the following table: 

 LUN Configuration Examples (As Described Below) 
  A (Default) B C D E 
LUN Space Guarantee Value Yes Yes Yes No No 
Volume Fractional Reserve Value 100 1-99 0 Any Any 
Volume Thin Provisioned? No No No No Yes 

After Dedupe and Thin Provisioning 
(if applicable) Free Blocks Are 
Returned To: 

Fractional 
Overwrite 
Reserve 

 

Fractional 
Overwrite 
Reserve  

+ 
Volume Free 

Pool 
 

Volume 
Free Pool 

Volume 
Free Pool 

Aggregate 
Free Pool 

 
Definitions: 
 
Fractional Overwrite Reserve - Is the space Data ONTAP guarantees will be available for overwriting 
blocks in a LUN when Space Guarantee = Yes.  Behavior of the fractional reserve space parameter 
with deduplication is the same as if a snapshot has been taken in the volume and blocks are being 
overwritten. 
 
Volume Free Pool – Refers to the free blocks within the parent volume of the LUN.  These blocks can 
be assigned anywhere within the volume as needed. 
 
Aggregate Free Pool – Refers to the free blocks within the parent aggregate of the LUN.  These 
blocks can be assigned anywhere within the aggregate as needed. 
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LUN CONFIGURATION EXAMPLES 

A: DEFAULT LUN CONFIGURATION 
The default configuration of a NetApp LUN is as follows: (Best practice for all NetApp LUNs; turn 
controller snapshots off, delete all scheduled snapshots, set snap reserve to 0)  
 
1)  LUN Space Reservation value = On  Default = On 
2)  Volume Fractional Reserve Value = 100  Default = 100% 
3)  Volume Guarantee = volume   Default = volume 
4)  Snap Reserve = 0%    Default = 20% 
5)  Autodelete = off     Default = off 
6)  Autosize = off     Default = off 
7)  Try_first = volume_grow    Default = volume_grow 
 
Description:  When a LUN containing default values is deduplicated, no apparent savings will be 
observed by the storage administrator since the LUN by default has been “space reserved”  when it 
was created and fractional reserve was set to 100% in the volume. Any blocks freed through 
deduplication are allocated to the fractional reserve area.  This configuration ensures that overwrite to 
the LUN should never fail even if it is overwritten entirely. 
 
Pros and Cons:  The advantage of this configuration is that snapshots will consume less space when 
blocks in active file system are no longer being used. As a result, this volume will be able to hold more 
snapshots. The disadvantage of this configuration is that free blocks are not returned to either the free 
volume pool or the free aggregate pool. Moreover there is no direct space savings in the active file 
system - in fact this configuration could consume more space in the volume due to new indirect blocks 
being written, if no snapshots exist in the volume and the snapshot schedule is turned off.  
 
Note:  If snapshots are turned off for the volume (or no snapshot exists in the volume) this is not a 
recommended configuration/volume for deduplication. 
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LUN CONFIGURATION EXAMPLES 

B: LUN CONFIGURATION FOR SHARED VOLUME SPACE SAVINGS 
If the user wants to apply the freed blocks to both the fractional overwrite reserve area and volume free 
pool, this can be accomplished with the configuration shown below: 
 
1)  LUN Space Reservation value = On 
2)  Volume Fractional Reserve value = any value from 1 – 99 
3)  Volume Guarantee = volume 
4)  Snap Reserve = 0% 
5)  Autodelete = off 
6)  Autosize = off 
7)  Try_first = volume_grow 
 
Description:  The only difference between this configuration and configuration A is that the amount of 
space that will be reserved for overwrite will be based on the Fractional Reserve value set for the 
volume. As a result, this configuration splits the free blocks between fractional overwrite reserve and 
volume free space.  For instance, if the fractional reserve value is set to 25, 25% of the freed blocks will 
go into fractional overwrite reserve, and 75% of the freed blocks will be returned to the volume free 
pool. 
 
Pros and Cons:  The advantage of this configuration  is that overwrite space reserve does not 
increase for every block being deduped. Freed blocks are split between volume free pool and fractional 
reserve. The disadvantage of this configuration is that overwrites to the LUN beyond the fraction 
reserve capacity may fail as freed blocks may have been already allocated.  Another disadvantage of 
this configuration is that freed blocks stay within the parent volume and can not be provisioned to any 
other volumes within the aggregate. 
 
Note: If snapshots are turned off for the volume (or no snapshot exists in the volume) and percentage 
of savings due to dedupe is less than the fractional reserve then this is not a recommended 
configuration/volume for dedupe. 
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LUN CONFIGURATION EXAMPLES 

C: LUN CONFIGURATION FOR MAXIMUM VOLUME SPACE SAVINGS 
If the user wants to apply the freed blocks to the volume free pool, this can be accomplished with the 
configuration shown below 
 
1)  LUN Space Reservation value = On 
2)  Volume Fractional Reserve value = 0 
3)  Volume Guarantee = volume 
4)  Snap Reserve = 0% 
5)  Autodelete = off 
6)  Autosize = off 
7)  Try_first = volume_grow 
 
 
Description:  The only difference between this configuration and configuration B is that the value of 
fractional reserve is set to zero.  As a result, this configuration "forces" all the freed blocks to the 
volume free pool and no blocks are set aside for fractional reserve. 
 
Pros and Cons:  The advantage of this configuration is that all the freed blocks are returned to the 
volume free pool.  The disadvantage of this configuration is that the chance of overwrite failure is higher 
than configuration A and B since no freed blocks are assigned to the fractional overwrite area. 
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LUN CONFIGURATION EXAMPLES 

D: LUN CONFIGURATION FOR MAXIMUM VOLUME SPACE SAVINGS 
If the user wants to apply the freed blocks to volume free pool, this can be accomplished with the 
configuration shown below 
 
1)  LUN Space Reservation value = Off 
2)  Volume Fractional Reserve value = any value from 0-100 
3)  Volume Guarantee = volume 
4)  Snap Reserve = 0% 
5)  Autodelete = off 
6)  Autosize = off 
7)  Try_first = volume_grow 
 
Description:  The difference between this configuration and configuration C is that the LUN is not 
space reserved. With LUN Space Guarantees off, the value for Volume Fractional Reserve is ignored 
for all LUN’s within this volume.  From a deduplication perspective there is no difference between this 
and previous configuration and all freed blocks will go to the volume free pool.  
 
Pros and Cons:  From a deduplication perspective this configuration has same advantages and 
disadvantages as configuration C.  
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LUN CONFIGURATION EXAMPLES 

E: LUN CONFIGURATION FOR MAXIMUM AGGREGATE SPACE SAVINGS 
In many cases, the user may prefer to reclaim all freed blocks from the Volume, and return these blocks 
to the aggregate free pool.  This is accomplished via the following configuration: 
 
1)  LUN Space Reservation value = Off 
2)  Volume Fractional Reserve value = any value from 0-100 
3)  Volume Guarantee = none 
4)  Snap Reserve = 0% 
5)  Autodelete = on 
6)  Autosize = on 
7)  Try_first = volume_grow 
 
Description:  This configuration "forces" the free blocks out of the volume and into the aggregate free 
pool where the blocks can be re-provisioned for any other volumes within the aggregate.   
 
Pros and Cons:  The advantage of this configuration is that it provides the highest efficiency in 
aggregate space provisioning.  It also uses the thin provisioning features of Data ONTAP; volume 
autosize and snapshot autodelete to help in administrating the space in the solution.   

 

The disadvantage of this configuration is that it requires the storage administrator to monitor the free 
space available in the aggregates.  With volume autosize and snapshot autodelete turned on, the 
volume will grow first if space is available in the aggregate and if not then snapshots will be deleted. 


