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Abstract

This document describes the enhancement of scheduled snapshot support in command line and the automatic removal of snapshots before the file system is running out of disk space.
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1 Related Documents

\\Mightydog\program management\Rocket_98\Phase Reviews\Planning Review\R98_Software_Plan.ppt

2 Relation to Requirements

· More flexible snapshot schedule


Currently, the options of scheduled snapshot is defined as follows. Weekly snapshots are taken Sunday at midnight. Daily snapshots are also taken at midnight. There is no provision for setting the date and time for weekly and daily snapshots. Customers would like to have the flexibility to change the default values of midnight and Sunday.

· Auto-removal of snapshots

If autogrow is not enabled, there is a chance that the file system is running out of disk space. Other vendors require having some external monitoring system watching for space shortages in addition to reserving large amounts of disk space.  NetApp’s approach is to reserve 20% of disk space for snapshots to be used in the event of a copy-on-write procedure. The core idea is that if the disks are getting full, it is better to delete an old snapshot rather than having application failures.  The file system would select to delete the oldest snapshots until minimum free space is available.

3 Relation to Roadmap

Each feature can be finished in a week and thus can be part of any future release.

4 Problem Statement

· To provide additional options in CLI for more flexible snapshot schedule.

· To allow auto-removal of snapshots if file system is running out of disk space.

5 Solution

· Flexible snapshot schedule

Three new options, [-wt STARTTIME_OF_WEEK],  [-wd DAYOFWEEK], and [-dt STARTTIME_OF_DAY], for the snapshot schedule command will be introduced. New options override the default settings of Sunday and midnight in “-w” and “-d” options. The changes will be applied to both fscmd and nfxsh commands. If start time is set for both options, day of the week and day, the earliest time will be taken.

· Auto-removal of snapshots

A new command, “snapshot autoremove” will be introduced. By default, the option is set to false so snapshot will not be removed automatically. As long as the snapshot “autoremove” flag is set to true, snapshot removal will be started in the background once the minimum free space is not available. Minimum free space is referred to space needed to allocate from the file system in order to make requests to succeed. Oldest snapshot is removed first and continuously until the minimum free space is available. Only one snapshot is queued for removal. Any snapshot that has been pinned will not be removed. There is no attempt to pick a snapshot with highest amount of disk space. Snapshots will be removed if autogrow is also enabled in case autogrow is failed to add more space to file system. 

The CLI, snapshot show VOLNAME schedule, will display the information associated to the changes of the above CLIs. Snapadmin and help menus for the CLIs will also be updated to reflect the changes.

These features can be supported in any file system layout.

5.1 Backup/Dump

No Issues.

5.2 Mirroring

No Issues.

6 User Interface 

snapshot schedule VOLNAME [-w MAXWEEKLY] [-d MAXDAILY] [-h MAXHOURLY] [-l HOURS] 




          [-wt STARTTIME_OF_WEEK] [-wd DAYOFWEEK] [-dt STARTTIME_OF_DAY]


OPTIONS:


-wt 
Specifies the day of the week that initiates the scheduled snapshot. Valid values range from 0 to

                          6 where 0 is Sunday and 6 is Saturday.


-wd
Specify the time of the day in the week that initiates the scheduled snapshot. 



Valid values range from 0 to 23  where 0 is midnight and 23 is 11:00 p.m.


-dt         Specify the time of the day that initiates the scheduled snapshot. Valid values range from 0 to 23

                          where 0 is midnight and 23 is 11:00 p.m.

snapshot autoremove VOLNAME [-a state]


OPTION:


-a
Possible values of state are enable (1) and disable (0) for

automatic removal of oldest 
  

snapshot if file system is running out of disk space. By default, it is disabled.

snapshot show VOLUME schedule


Output will be modified to show the information of the above CLIs.

7 Dependencies

CLI documentation

GUI support

8 Migration Strategy

None

9 Testing Strategy

Test each option of the command interface to make sure the outcome is as expected. 

Create a file system with many snapshots and enable auto removal.  The snapshots should be removed when file system becomes nearly full.  Snapshots that have been pinned should not be removed.  No mirror/backup snapshots should be removed.  

Test with autogrow enabled and snapshot auto-removal on the same file system.

9.1 Key Limits

No limits.

9.2 On Disk Formats

Some fields added to super block of file system in a backward compatible manner.

9.3 Cluster Operations

None.

9.4 Cooperative Testing

TBD

10 Performance Criteria

None
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