CSSE Course Folders Organization 
On RH AFS Cell
Background

The CSSE stores its course related information on the RH AFS Cell servers,   maintained by IAIT. The CSSE faculty desires to archive most, if not all, course information each quarter. The current situation does not allow for this archiving due to space constraints. There seems to be sufficient physical space available, but IAIT resists requests to expand the existing space. They have requested we prepare a file organizational plan, which should include estimates for future space requirements. This document is an attempt to provide that plan.
The Problem(s)
Disk space limits

Each physical hard disk contains one or more partition. Each partition is a fixed size that cannot be (easily) changed. Each partition contains one or more AFS volumes. The maximum size of each volume is defined by the parameter MaxQuota, as specified by the IAIT staff. This quota value may be of any size. A size of 0 (zero) effectively removes the quota and allows the volume to consume all the free space available on its partition. 
The desired maximum size for any volume is 4GB, as anything large makes the backup/restore process difficult to manage.

The CSSE course information is currently stored in the following volumes:

Class.cs


 11GB
85%
Class.cs.old

3.0GB
90%
Class.cs.old.cs120
4.5GB
100%
Class.cstemp

  1GB
84%
The class.cs volume frequently reaches capacity, which requires emergency action by IAIT to increase the quota. The MaxQuota is currently 11GB, which is well over the 4GB target.

Location of archive folders
The current structure of the archived data does not allow quick and easy access by the faculty. The use of symbolic-links is not an option because Windows does not recognize Unix ‘symlinks’ and Unix does not recognize Windows ‘shortcuts’.
Recommendations
The intention is to split the course information into many volumes, none of which should exceed the 4GB recommended maximum size. There is no space penalty for having many small volumes, but some administrative overhead. A separate volume will exist for EACH current course – CS120, CS220, etc. In fact, a volume will exist for each course, for of EACH quarter. All but the current quarter’s volume will be ‘read-only’.
Archived data may be stored on ‘read-only’ volumes. By mounting volumes as ‘read-only’, the AFS backup process can safely ignore them during incremental backup passes. They only need to be copied to tape once.
AFS volumes are not folders or normal filesystems, but simply “containers” of data. To allow users to access a volume, the volume must be mounted to a directory. This is called a ‘mount point’. For example, class.cs is mounted as /afs/rh/class/cs. Even though the volume name is similar to the mount point directory, this is not a requirement.
As an option: AFS permits a single volume to have multiple mount points. One example of this would be to mount a volume containing archived course data for CS120 information in multiple locations under the master archive folder:

/class/cs/archive/cs120/0304/spring
/class/cs/archive/0304/spring/cs120 
It could also be mounted somewhere under the current course folder: /class/cs/CS120/archive/0304/spring if desired.
Directory structure
Here is how the CS120 volumes would be mounted for the current quarter (spring of 0304).
	Volume
	Mount Point

	
	

	cs.cs120.0304.winter
	/Class/cs/archive/0304/winter/cs120

	cs.cs120.0304.winter
	/Class/cs/archive/cs120/0304/winter

	cs.cs120.0304.fall
	/Class/cs/archive/0304/fall/cs120

	cs.cs120.0304.fall
	/Class/cs/archive/cs120/0304/fall

	cs.cs120.0304.spring
	/Class/cs/cs120

	cs.cs120.0405.fall
	


Before each new quarter begins, the volume containing the current course would be ‘moved’ to the archive area, simply by removing a mount point then making 2 new mount point.
	Volume
	Mount Point

	
	

	cs.cs120.0304.winter
	/Class/cs/archive/0304/winter/cs120

	cs.cs120.0304.winter
	/Class/cs/archive/cs120/0304/winter

	cs.cs120.0304.fall
	/Class/cs/archive/0304/fall/cs120

	cs.cs120.0304.fall
	/Class/cs/archive/cs120/0304/fall

	cs.cs120.0304.spring
	/Class/cs/archive/0304/spring/cs120

	cs.cs120.0304.spring
	/Class/cs/archive/cs120/0304/spring

	cs.cs120.0405.fall
	/course/cs/cs120


If a course has multiple sections, each section could have its own folder under the course directory (/Class/cs/cs120/Sec1, ./Sec2), and would reside on the  same volume. The CSSE faculty/staff would have the ability to create folders for sections as needed.
Summary
Through the careful management of ‘mount points’, AFS provides functionality not available from other networked file systems. This functionality would substantially improve the organization of the CSSE Dept folders.
PROS

· All volumes would be of manageable size, which simplify the backup and restore operations.
· A consistent folder naming convention would be enforced.
· Archived data could appear in multiple locations without the use of symbolic links.

· Volumes containing the archived data may be mounted as ‘read-only’, eliminating the need to be included in the nightly backup process.
CONS

· IAIT will be required to create and mount a large number of volumes initially.

· IAIT will be required to remove old mount points and make new mount points each quarter. However, managing AFS mount points is much easier and faster then physically copying data files or moving volumes to different partitions. The process to migrate each quarter’s volumes into the archive area could be accomplished quickly with a simple (but long) command file.
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