How NetWorker Determines When

to Use Recyclable Tapes

Introduction

NetWorker considers volumes to be one of three categories: appendable, full, or recyclable. More data can be written to a volume that is considered appendable. No data can be written to a volume that is considered full. This document explains how NetWorker handles backup volumes. 

Discussion 

When the volume is full and all of its files are beyond their browse and retention policies, the volume becomes recyclable. NetWorker will not write to or overwrite a full volume, nor will it recycle an appendable volume. A volume must be full before it can be put into a recyclable state. If NetWorker is waiting for a writeable tape, this means that NetWorker has determined that no volumes available in the jukebox are suitable for use now. 

This may be due to a number of causes. The volumes in the jukebox may not meet NetWorker's criteria for use or re-use, or NetWorker may be confused about what volumes are actually in the jukebox. 

To continue troubleshooting this problem you need to understand NetWorker's criteria for tape use. 

To determine the status of the volumes in a jukebox, use the following command:  

# nsrjb -Cv 

This command produces a list of volumes listed by slot that NetWorker believes to be

contained within the jukebox. The last column shows whether the volume is recyclable. The list of volumes produced with this command should agree with a physical inventory taken at the jukebox. If they do not agree, your jukebox is considered 'confused' and you should see the "How to Correct Jukebox Problems" section. 

Additional information regarding the status of volumes in the jukebox can be obtained by

running: 

# mminfo -am 

You will see an E in the first column if the save set is eligible for recycling (in version 4.0.2 an R was used). 

# mminfo -a -rvolume,location,pool,avail 

An n should be in the last column; n is an abbreviation for nearline, i.e. inside the jukebox. 

How NetWorker Selects a Volume
When NetWorker needs a volume for a backup it selects volumes as follows: 

· Mounted volume, if present.

· Appendable volume from the jukebox.

Note: All jukeboxes are considered by the backup process, but only those jukeboxes that are not currently busy are selected. For example, if there are two jukeboxes available and the drives in the first jukebox are busy, then NetWorker will consider volumes in the second jukebox. 

The oldest eligible volume within a jukebox is chosen first. The age of a volume is determined by the time the volume was labeled. 

Recyclable jukebox volumes are selected using the same criteria as for an

appendable volume.

Non-jukebox volume are selected when the NetWorker message “Waiting for one writeable tape” is returned. The administrator is asked to either load the requested volume or to label (or relabel) a new volume. 

If you want to use a volume that NetWorker will not use automatically, you must mount and label the volume manually. Otherwise, either a new volume needs to be loaded (and labeled) or an appendable volume or a recyclable volume that meets the conditions for re-use must be used. 

NetWorker Automatically Re-labels Recyclable Volumes 

NetWorker automatically re-labels recyclable volumes if the following criteria are met: 

· There are no appendable volumes left in the jukebox.

· The volume is full (media ( volumes should not say this volume is appendable).

· The volume is past the retention policy and is marked recyclable.

Note: Manually changing the volume mode to recyclable causes the volume to show up as write-protected when mounted. The recyclable option is available for situations where       you do not want to append to a volume.

The volume shows as eligible for recycling:

# mminfo -am (should see an E in the first column)

The media database and the jukebox resource should be in sync.

# mminfo -a -rvolume,location,pool,avail 

You should see an n (nearline - meaning inside the jukebox) under avail column. If you do not see an n take an inventory of the jukebox. Shutdown and restart the NetWorker daemons to synchronize the media database and nsrjb.res. If this does not solve the problem see the "How to Correct Jukebox Problems" section.

If none of the above conditions are met, NetWorker will not automatically re-label the volumes. The workaround for this situation is to manually re-label the volumes. 

Read Only Volumes 

A read-only volume is not a write-protected volume. The term read-only is best contrasted with appendable. That is, when a volume is read-only, data cannot be appended (written) to the volume. However, the save sets on the volume are subject to browse and retention policies. The volume is not protected from being overwritten. When all the save sets on this volume change their status to recyclable, the volume becomes a candidate for automatic recycling and it can be relabeled by NetWorker. 

A volume usually becomes read-only after using the NetWorker scan command.

Browse and Retention Policies 

Media and File Indexes 

NetWorker tracks the files that it places on tape with two related databases: the media index and the file index. There is only one media index per server. Likewise, there is only one file index per client. The media index is sometimes referred as mmvolume, tape index or database. The file index is sometimes referred to as client index or database.  

The media database has one entry in it for each volume that is labeled by the NetWorker server. The file index has one entry in it for each file that was backed up by the client who owns that file index. 

On NetWare, the media index is in /nsr/mm and called legatomm. The file index is in /nsr/index/'clientname' and is called 'legatodb'.  

On UNIX, the media index is in /nsr/mm and is called mmvolume. The file index is in       /nsr/index/'clientname' and is called 'db'.  

On NT, the media index is in /.../nsr/mm and is called mmvolume. The file index is in /.../nsr/index/'clientname' and is called 'db'. 

The browse and retention policy regulates when the entries (records) in the media and file index are purged from the respective index files. If your retention policy is set to one quarter, then when an entry in the media index becomes older than three months, an automatic process called nsrim runs at the completion of each save group and marks that entry as recyclable. Only when all entries in the media database for a specific volume are marked recyclable, a volume can be automatically be relabled. Only when the tape is relabled, entries (records) in the media will be purged.  

If your browse policy is set to one month, then when an entry in the file index becomes older than one month, nsrim purges that entry. 

How Policies Work  

NSRIM will not purge any file index entry if that entry has dependencies. Every 'level' backup creates entries dependent upon the previous full backup. If a full backup is done every Friday and incrementals are done Saturday through Thursday, then the Saturday through Thursday backups will have entries dependent upon the full backup. The entries for the full backup will not be purged until the entries for the Saturday through Thursday backups have been purged.

The rule to remember is that a full backup actually remains in the index file for a period of time equal to the browse policy plus one complete backup cycle. A backup cycle is measured from one full backup to the next full backup. 

NSRIM will not remove the last remaining cycle from its indexes although it is past the browse and retention policies.

