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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos::
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 o Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

‘Box No. I Observations where unity of invention islacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Group |: Claims 1-6; Group 11: Claims 7-12; Group I1: Claims 13-19; Group IV: Claims 20-27

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1.In order for all inventions to be examined, the appropriate additional examination fee must be paid.
Group 1: Claims 1-6 are directed toward a method of efficiently and quickly creating a data fingerprint to identify or characterize contents
of a data object, the method comprising: using a selection function to select a plurality of non-contiguous regions from the data object,
the selected regions each having a small number of bytes relative to the number of bytes in the data object and being distributed
throughout the data object so that the selected regions comprise asparse subset of the data of the data object yet provide a significant
probability of including bytes that change if the data object were modified; and performing a hash operation onthe data contained in the
plurdity of regions to produce a fingerprint based onthe sparse subset of the data object, the data fingerprint thereby efficiently providing
an indication of the contents of the data object, so that comparing data fingerprints for two data objects can determine if the data objects
are different if the corresponding fingerprints are different.

—"_-Continued Within the Extra Page- ~ -

o Asal required additional search fees were timely paid by the applicant, this international search report covers al searchable
claims.

2., Asadl searchable clams could be searched without effort justifying additional fees, this Authority did not invite payment of
additional  fees.

3. o Asonly some of the required additional search fees were timely paid by the applicant, this international search report covers
only those clams for which fees were paid, specificaly claims Nos.:

4. )A No required additional search fees were timely paid by the applicant. Conseguently, this international search report is
restricted to the invention first mentioned inthe claims; itis covered by clams Nos.:

Clams 1-6

Remark on Protest I:I The additional search fees were accompanied by the applicant's protest and, where applicable, the
I:l payment of aprotest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
I:l fee was not paid within the time limit specified in the invitation.
No protest accompanied the payment of additional search fees.
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-Continued from Box No. Ill: Observations where unity of invention is lacking-

Group II: Claims 7-12 are directed toward a method for checking the data integrity of a data object copied between storage pools in a
storage system by comparing data fingerprints of data objects, the method comprising: scheduling a series of successive copy
operations over time for copying a data object from a source data store to a target data store; generating a partial fingerprint of the data
object at the source data store using a data fingerprinting operation that creates a fingerprint from a subset of data of the data object, the
subset being selected by a dynamic function that selects different subsets in response to a selection parameter that changes with each
successive copy operation; sending the partial fingerprint of the data object to the target data store; sending any new data contents for
the data object to the target data store; and creating a partial fingerprint of the data object at the target data store and comparing it to the
partial fingerprint sent to the target data store to determine if they differ and thereby indicate that the data object at the target data store
differs from the corresponding data object at the source data store, thereby allowing incremental verification that the copy of the data
object at the target data store is the same as at the source data store.

Group III: Claims 13-19 are directed toward a system for copying a data object to a target storage pool using a hybrid of storage pools, in
which at least one of the storage pools of the hybrid is particularly efficient at identifying data that should be used for copying the data
object to the target storage pool, and at least one of the storage pools of the hybrid is particularly efficient at retrieving the data that
should be sent to the target storage pool, the system comprising: a performance storage pool for storing data and having relatively high
performance for retrieving stored data; a deduplicating storage pool for storing deduplicated data, said deduplicating storage pool further
storing metadata about data objects in the system and which has relatively high performance for identifying and specifying differences in
a data object over time; a controller for, in response to a command to copy a data object to the target storage pool, causing the
deduplicating storage pool to identify and specify differences between a first version of a data object at a first instant in time and a
second version of said data object at a second instant in time, for causing the specification of differences in the data object to be
provided to the target storage pool, for causing the performance storage pool to retrieve any data specified in the differences
specification that is not already stored at the target storage pool, and for causing the data retrieved by the performance storage pool to
be provided to the target storage pool, thereby synchronizing the target storage pool to have the second version of the data object.

Group IV: Claims 20-27 are directed toward an asynchronous data replication system for providing a remote copy of data, in which

- remote replication is provided with reduced bandwidth requirements by copying deduplicated differences in business data from a local
storage site to a remote, backup storage site, the system comprising: a local performance storage pool for storing data; a local
deduplicating storage pool for storing deduplicated data, said local deduplicating storage pool further storing metadata about data
objects in the system and which has metadata analysis logic for identifying and specifying differences in a data object over time; a
remote performance storage pool for storing a copy of said data, available for immediate use as a backup copy of said data to provide
business continuity to said data; a remote deduplicating storage pool for storing deduplicated data, said remote deduplicating storage
pool being in communication with said local deduplicating storage pool and with said remote performance storage pool; and a controller
for, in response to a remote replication command, causing the local deduplicating storage pool to identify and specify differences
between a first version of a data object at a first instant in time and a second version of said data object at a second instant in time, for
causing the specification of differences in the data object to be provided to the remote deduplicating storage pool, for causing the local
performance storage pool to retrieve any data specified in the differences specification that is not already stored at the remote
deduplicating storage "pool, for causing the data retrieved by the local performance storage pool to be provided to the remote
deduplicating storage pool, and for causing the remote deduplicating storage pool to provide a synchronized copy of said data to said
remote performance storage pool; thereby synchronizing the remote performance storage pool to have the second version of the data
object.

The common technical feature shared by Groups 1, II, Il and IV is a method of efficiently and quickly creating a data fingerprint to identify
or characterize contents of a data object. However, this common feature is previously disclosed by US 201 1/0022840 A 1 (Stefan).
Stefan discloses a method of efficiently and quickly creating a data fingerprint to identify or characterize contents of a data object (a
method for detecting data modification including hash and fingerprint indicators, abstract).

Since the common technical feature is previously disclosed by the Stefan reference, this common feature is not special and so Groups 1,
I, Il and IV lack unity.
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