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Revision history
Revision history

The following table presents the revision history of this document.

Purpose

The purpose of this technical note is to describe the changes that Avamar 7.0 introduces 
to enable users to track metadata capacity. With the ability to perform file system and 
NDMP backups to Data Domain systems in Avamar 7.0, the Avamar server must store a 
substantial amount of metadata when these data types are backed up to a Data Domain 
system.

Audience

This technical note is intended for use by Avamar server administrators.

Related documentation

The following EMC publications provide additional information:

◆ EMC Avamar Administration Guide 
◆ EMC Avamar Operational Best Practices
◆ EMC Avamar Release Notes

Introduction to Avamar containers for storage

Within the GSAN, there are two primary types of containers for storing data: metadata 
containers and data containers.

◆ Metadata containers store the metadata for backups. 
◆ Data containers store the actual backup data. 

The purpose of these two types of containers is to enable reasonable garbage collect (GC) 
performance. Because GC must scan through all of the metadata as part of its normal 
process, the separation of metadata storage from data storage enables more efficient and 
faster GC.

Both types of containers are created as required, based on the data that is being backed 
up. GSAN capacity reporting and enforcement is performed on the amount of available 
capacity in the GSAN for both types of containers. 

Revision Date Description

01 September 18, 2013 Initial release.
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Capacity enforcement in Avamar 6.1 and earlier versions
Metadata and data containers

The metadata and data containers within the GSAN behave much like database extents. 
For example, in a database environment you allocate database extents, which consume 
storage space on the disk. The database engine manages the addition, modification, and 
removal of data within the allocated extents. Typically in such an environment, you cannot 
remove database extents that have already been allocated. 

Similar to database extents, both the Avamar metadata and data containers within the 
GSAN consume storage on the disk after they are allocated. The GSAN manages addition, 
modification, and deletion of data within the containers. Even if you free up space within 
the GSAN, you cannot remove the allocated containers. The Avamar server software does 
not provide functionality to allow you to delete containers.

Metadata for backups to a Data Domain system

When Avamar backs up data to a Data Domain system, the metadata for the backup is 
written to the GSAN. Only the actual backup data is written to the Data Domain system. As 
a result, space is consumed within the metadata containers in the GSAN. Space is not 
consumed in the data containers in the GSAN because the backup data is stored on the 
Data Domain system. 

The support in Avamar 7.0 for backing up file system and NDMP data to a Data Domain 
system requires more space for metadata than what was required in earlier versions of 
Avamar.

Capacity enforcement in Avamar 6.1 and earlier versions

GSAN capacity in Avamar 6.1 and earlier versions is monitored and enforced to ensure 
that the amount of data stored in the GSAN does not exceed defined limits. Although the 
amount of storage that containers consume is monitored, the actual enforcement of 
capacity limitations is based on how much space is used within the containers. This 
monitoring and enforcement of metadata and containers is adequate in Avamar 6.1 and 
earlier versions because:

◆ Any backup workloads that require significant metadata storage, such as file systems 
and NDMP, are only backed up to the GSAN. 

◆ The supported workloads for backing up to a Data Domain system, such as databases 
and VMware image backups, require only a small amount of metadata storage.

Metadata capacity for backups to Data Domain systems

The Avamar 7.0 support for backups of file system and NDMP data to a Data Domain 
system, requires a substantial amount storage on the Avamar server for metadata without 
a corresponding requirement to store much backup data.

Because of the constraints on the amount of metadata that can be stored on each node 
and the need to store metadata in metadata containers, the GSAN capacity reporting and 
enforcement in Avamar 6.1 and earlier versions is no longer adequate to account for the 
storage of metadata.
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New metadata capacity enforcement in Avamar 7.0
Metadata capacity constraints

The amount of metadata that can be stored on each node is constrained by the amount of 
memory on the Avamar node. As a result, a node can become full from a 
metadata-capacity perspective before all the storage on the node is consumed. 

Although many Avamar node types provide sufficient resources to effectively use the 
available capacity for metadata storage, some node types might not have sufficient 
resources. In particular, ADS Gen4 7.8 TB nodes and ADS Gen4s M2400 nodes are not 
able to effectively use their entire capacity to store metadata only. Therefore, do not 
deploy these types of nodes in environments where the Avamar server will be used 
exclusively for metadata storage.

Metadata capacity consumption on nodes with Avamar backup data

Metadata can only be written to metadata containers. In addition, after the Avamar server 
creates containers, you cannot remove them. To illustrate how this process affects 
metadata capacity, consider the following scenario:

A customer uses an Avamar server as the target for backups. The customer is close to 
reaching full capacity on the Avamar server, and thus purchases a Data Domain system to 
provide additional capacity for backups. The customer then decides to transition existing 
backup workloads to the Data Domain system. Doing so results in a decrease in the 
amount of GSAN capacity used on the Avamar server. The customer then begins adding 
new backup workloads that require significant metadata capacity to the Data Domain 
system. The space freed in the data containers cannot store new metadata for the 
additional backup workloads. New metadata containers must be created for new 
workloads that require substantial metadata storage (for example, file system backups 
with lots of files). 

The Avamar server must have sufficient disk space available to create new metadata 
containers. If the server has already allocated data containers, the disk space might be 
insufficient for creating new metadata containers.

New metadata capacity enforcement in Avamar 7.0

Avamar 7.0 provides a new metadata capacity monitoring and enforcement mechanism, 
which is in addition to the existing GSAN capacity monitoring and enforcement. The new 
metadata capacity and enforcement mechanism is enabled only when a Data Domain 
system is attached to the Avamar server. Avamar servers without an attached Data 
Domain system continue to have the same capacity monitoring and enforcement 
functionality that was available in prior releases.

The Avamar server monitors metadata containers to ensure that they do not exceed the 
resources available on the Avamar server. The Avamar server also monitors free disk 
space in case it needs to create new metadata containers. By monitoring the free disk 
space, the Avamar server ensures that the disk usage stays within its limits.
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New metadata capacity enforcement in Avamar 7.0
The dashboard Capacity panel in Avamar Administrator enables you to view the status of 
both GSAN capacity and metadata capacity. The dashboard Capacity panel in the 
following figure reflects the higher value of capacity consumption in the dashboard.

Figure 1  Dashboard Capacity panel

You can click the dashboard Capacity panel to display independent views of GSAN 
capacity and metadata capacity. The following figure shows these independent views.

Figure 2  Independent views of GSAN capacity (server utilization) and metadata capacity (utilization)

The Avamar system will continue to issue alerts on capacity utilization based on the same 
thresholds as in Avamar versions before version 7.0. The Avamar server will also enforce 
capacity limits to prevent future backups from running when the capacity limit hits 100%.
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New metadata capacity enforcement in Avamar 7.0
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