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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-22

A method and apparatus for maintaining a plurality of
checkpoint versions of a filesystem in a data storage
system, the method comprising:

maintaining at least three superblocks in the data storage
system, each superbiock representing a version of the
filesystem including a working version of the filesystem
represented by a designated current superbiock and at least
two checkpoint versions of the filesystem represented by the
other superblocks;

maintaining a plurality of indirection objects in the data
storage system, wherein each

superbiock includes a reference to one of the indirection
objects such that each indirection

object is referenced by at least one of the superblocks; and
at a designated checkpoint, retaining a copy of the working
version of the filesystem including the indirection object
referenced by said designated current superbiock as a new
checkpoint version using a first designated superbiock and
continuing to maintain the

working version of the filesystem using a second designated
superbiock, wherein the new checkpoint version supplants an
earlier checkpoint version.

2. claims: 23-46

23. A method of validating a data structure in a storage
system, the data structure comprising a table having a
sequence of table entries, -each table entry including a type
field and a pointer field, the type field indicating whether
the table entry is used or free, the pointer field including
a reference to a next free table entry if the table entry is
free such that the data structure includes at least one list
of free table entries linked using pointer fields, the
method comprising:

(a) maintaining a tracking structure in a memory, the
tracking structure including a

corresponding status field for each table entry, the status
fields having an unmarked state and a marked state;

(b) processing the table entries sequentially and tracking
the used and free table entries using the tracking
structure, such tracking including marking the status fields
corresponding to used table entries and marking the status
fields corresponding to the next free table entries
referenced in the pointer fields of free table entries; and
(c) determining validity of the data structure based on the
tracking structure. _

3. c]aims:'47—70
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47. A method of providing for va11dat1on of an object stored
in a storage system, the

object having a plurality of obJect chunks, each object
chunk associated with a chunk validator, the method
comprising:

computing an object validator for the object using a
reversible operation to combine the chunk validators,
whereby the object validator can be updated based on at
least one of an old chunk validator and a new chunk
validator for a single chunk; and

storing the object validator for the object.
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