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The instant application having application No. 12/323,461 has a total of 40 claims
pending in the application; there are 3 independent claim and 37 dependent claims, all

of which are ready for examination by the examiner.

INFORMATION CONCERNING IDS:

The information disclosure statement (IDS) submitted on 01/27/09 is in compliance with
the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement has

been considered by the examiner.

INFORMATION CONCERNING CLAIMS:

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art
to which it pertains, or with which it is most nearly connected, fo make and use the same and shall set
forth the best mode contemplated by the inventor of carrying out his invention.

Claims 1-40 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply
with the written description requirement. The claim(s) contains subject matter which
was not described in the specification in such a way as to reasonably convey to one
Skilled in the relevant art that the inventor(s), at the time the application was filed, had
possession of the claimed invention.

1. Lines 16-18 of the independent claim1 recite the limitation(s): “...said mapping
table causes the storage device to perform optimized memory operations on memory

locations respectively associated with said first PBA and said second PBA...” The
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specification does not describe how the mapping table causes the storage device to
perform optimized memory operation on memory location in such a way that is
understood by one having ordinary skill in the related art. The independent claims 22
and 32 recite a similar limitation(s) and are rejected based on the same ground of
rejection. The dependent claims 2-21, 23-31, and 33-40 are rejected under 35
U.S.C. 112, first paragraph, by virtue of their dependency from their respected
independent claims.
Conclusion

The prior art made of record and not relied upon are as follows:

1. U. S. Patent Publication No. 2009/0300318 A1 to Allen et al. describes

ADDRESS CACHING STORED TRANSLATION.

2. U. S. Patent Publication No. 2005/0114587 A1 to Chou et al. describes
ExpressCard with On-Card Flash Memory with Shared Flash-Control Bus but Separate
Ready Lines.
3. U. S. Patent Publication No. 2003/0217202 A1 to Zilberman et al. describes
Method for improving performance of a flash-based storage system using specialized
flash controllers.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is

(571)272-4193. The examiner can normally be reached on 8-5.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kevin L. Ellis can be reached on (671)272-4205. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Hashem Farrokh/
Examiner, Art Unit 2187
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Attorney Docket: 6005.007CIP

Amendment(s) to the Specification

In the Specification, please enter the amendments shown with respect to the
replacement paragraphs identified below. Text in underline indicates new text,
while text in strike-out format or between a pair of double brackets indicates

deletion of text. No new matter has been added.

Please replace paragraph [003] on page 2 with the following replacement

paragraph.

[0003] Electronic storage devices that respectively employ a memory system
that includes memory devices, memory chips, or modules that use non-volatile
memory cells are commonly known and are sometimes referred to as solid state
storage devices. The computer device industry has increased the adoption of these
solid state storage devices due to certain advantages offered by these types of
storage devices over other forms of storage devices, such as rotational drives. The
adoption of solid state storage devices as an enhancement or even as [[a]]

replacements replacerment to rotational drives is not without some difficulty

because many conventional computer devices, sometimes referred to as “hosts”,
use host operating systems, file systems, or both that are optimized for use with
rotational drives rather than solid state storage devices. For example, unlike
rotational drives, solid state storage devices that use NAND flash memory, also
referred to as “flash drives”, suffer from write cycle limitations and to a certain
degree, bad blocks. In addition, flash drives use block addressing rather than byte
addressing, and these flash drives use block addresses that are usually much larger

than the block address used by the host. Block addressing may impose an

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 2 of 23
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additional level of complexity and additional processing cycles when performing a
write operation, and which in turn, may increase write operation latency. This
additional level of complexity may include performing a read-modify-write

transaction to complete the write operation.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 3 of 23
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Listing of Claims:

This listing of claims will replace all prior versions, and listings, of claims in

the application.

1. (ORIGINIAL) A mapping table for optimizing memory operations
performed by an electronic storage device in response to receiving an I/O

transaction request initiated by a host, said mapping table comprising:

a set of logical fields, including a first logical field and a second logical
field, and said logical fields respectively disposed for representing a plurality
of LBA sets, including said first logical field disposed for representing a first
LBA set and said second logical field disposed for representing a second LBA
set, said first and second LBA sets each representing a set of consecutive

LBAS;

a set of PBA fields, including a first PBA field and a second PBA field,
said set of PBA fields respectively disposed for representing a set of PBAs,
including a first PBA disposed for representing a first set of access parameters
and a second PBA disposed for representing a second set of access
parameters, said PBAs each associated with a physical memory location in a
memory store, said set of logical fields and said set of PBA fields disposed to

associate said first and second LBA sets with said first and second PBAs; and

wherein, in response to receiving the I/0 transaction request, said
mapping table causes-the storage device to perform optimized memory

operations on memory locations respectively associated with said first PBA

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 4 of 23
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and said second PBA, if the I/O transaction request is associated with said

first and second LBA sets.

2. (ORIGINAL) The mapping table of claim 1, wherein:

said first and second LBA sets are adjacent LBA sets;

said first and second access parameters are different; and

said LBAs from said first and second LBA sets are logical block

addresses used by the host for addressing said data.

3. (ORIGINAL) The mapping table of claim 1, wherein an LBA having the lowest
LBA value from said second LBA set is consecutive with an LBA having the highest

LBA value from said first LBA set.

4, (ORIGINAL) The mapping table of claim 1, wherein an LBA having the lowest
LBA value from said second LBA set is not consecutive with an LBA having the

highest LBA value from said first LBA set.

5. (ORIGINAL) The mapping table of claim 1, wherein:

data stored at a first physical memory location, which is addressable
using said first PBA, is transferred to a second physical memory location,
which is addressable using said second PBA, said data transferred in portions

equal to a section size.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 5 of 23
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6. (ORIGINAL) The mapping table of claim 5, wherein:

said first and second LBA sets respectively have an LBA set size equal

to said section size.

7. (ORIGINAL) The mapping table of claim 5, wherein:

said memory store includes a plurality of flash memory devices that

each have a native page size; and

said section size is at least equal to a product of a positive integer

multiplied by said native page size, and said integer is at least equal to one.

8. (ORIGINAL) The mapping table of claim 5, wherein:

said memory store includes a plurality of flash memory devices that
each have a native page size and a plurality of flash blocks, and that supports
more than one page write that can be performed on a page from one of said
flash blocks before requiring an erase cycle to be performed on said one of

said flash blocks; and

said section size is at least equal to a quotient resulting from dividing

said native page size by said more than one page write.

9. (ORIGINAL) The mapping table of claim 1, wherein said set of access

parameters includes a bus identifier, an FDE identifier and a group identifier.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 6 of 23
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10. (ORIGINAL) The mapping table of claim 9, wherein said first and second PBA
include different bus identifiers, different FDE identifiers and different group

identifiers.

11. (ORIGINAL) The mapping table of claim 9, wherein said first and second PBA
respectively include different combinations of said bus identifiers, said FDE

identifiers, and said group identifiers.

12. (ORIGINAL) The mapping table of claim 1, wherein said first and second PBA

include different bus identifiers.

13. (ORIGINAL) The mapping table of claim 1, wherein said first and second PBA

include different FDE identifiers.

14. (ORIGINAL) The mapping table of claim 1, wherein said first and second

PBAs respectively include a first group identifier and a second group identifier.

15. (ORIGINAL) The mapping table of claim 1:

wherein said memory store includes a set of solid state memory
devices that are coupled to a set of buses and that are controlled by a set of

FDEs; and

wherein said access parameter includes a group identifier for
identifying at least a portion of said set of memory devices that are

respectively controlled by different FDEs from said set of FDEs.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 7 of 23
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16. (ORIGINAL) The mapping table of claim 1, wherein:

said memory store includes a first set of memory devices controlled by
a first FDE and a second set of memory devices controlled by a second FDE;

and

said first and second sets of memory devices associated with a
plurality of group identifiers in which no two of said group identifiers is the
same, and each memory device from said first set of memory devices is
respectively associated with different group identifiers from said plurality of

group identifiers.

17. (ORIGINAL) The mapping table of claim 1, wherein:

said electronic storage device includes a storage device controller, said

memory store, and a memory system;

said memory system includes a flash buffer controller, a first set of
FDEs, a second set of FDEs, and a set of buses that includes a first bus and a

second bus;

said memory store includes a first set of memory devices and a second
set of memory devices, said first and second set of memory devices

respectively coupled to said first and second buses;

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 8 of 23
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said first set of FDEs disposed to control said first set of memory
devices through said flash buffer controller and said first bus, said first set of

FDEs including a first FDE and a second FDE;

said second set of FDEs disposed to control said second set of memory
devices through said flash buffer controller and said second bus, said second

set of FDEs including a third FDE and a fourth FDE;

said first and second set of memory devices are associated with a

plurality of memory device groups, including a first group and a second

group,

wherein said first and second groups corresponding respectively to

said first and second group identifiers; and

wherein said first and second PBAs respectively include said first and

second group identifiers.

18. (ORIGINAL) The mapping table of claim 17, wherein said first and third
memory devices are associated with a first group identifier and said second and

fourth memory devices are associated with a second group identifier.

19. (ORIGINAL) The mapping table of claim 17, wherein said first and second

memory devices include non-volatile solid state memory cells.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 9 of 23
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20. (ORIGINAL) The mapping table of claim 17, wherein each memory device
from said first set of memory devices are respectively associated with different

group identifiers.

21. (ORIGINAL) The mapping table of claim 1, wherein said first PBA further

disposed to represent a memory index.

22. (ORIGINAL) A memory system for optimizing memory operations in an
electronic storage device responsive to an I/0O transaction request initiated by a
host, said electronic storage device including a memory store having a set of
memory devices including a first memory device, a second memory device, a third

memory device and a fourth memory device, said memory system comprising:

a flash buffer controller, a set of FDEs, and a set of buses, wherein
said set of FDEs including a first FDE, a second FDE, a third FDE, and a fourth
FDE and wherein said buses including a first bus and a second bus, said first
bus coupled to the first and second memory devices, and the second bus

coupled to said third and fourth memory devices;
said first and second FDEs coupled to said first bus through said first
buffer controller, and said third and fourth FDEs coupled to said second bus

through said first buffer controller;

said set of memory devices are partitioned into memory device

groups, including a first group and a second group;

a mapping table that includes:

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 10 of 23
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a set of logical fields, including a first logical field and a second logical
field, and said logical fields respectively disposed for representing a plurality
of LBA sets, including said first logical field disposed for representing a first
LBA set and said second logical field disposed for representing a second LBA
set, said first and second LBA sets each representing a set of consecutive

LBAS;

a set of PBA fields, including a first PBA field and a second PBA field,
said set of PBA fields respectively disposed for holding a set of PBAs, including
a first PBA disposed for representing a first set of access parameters and a
second PBA disposed for representing a second set of access parameters, said
PBAs each associated with a physical memory location in a memory store,
said set of logical fields and said set of PBA fields disposed to associate said

first and second LBA sets with said first and second PBAs; and

wherein, in response to receiving the I/0 transaction request, said
mapping table causes the storage device to perform optimized memory
operations on memory locations respectively associated with said first PBA
and said second PBA, if the I/O transaction request is associated with said

first and second set of consecutive LBAs.

23. (ORIGINAL) The memory system of claim 22, wherein an LBA having the
lowest LBA value in said second LBA set is consecutive with an LBA having the

highest LBA value from said first LBA set.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 11 of 23
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24. (ORIGINAL) The memory system of claim 22, wherein said first and third
memory devices correspond to a first group identifier and said second and fourth

memory devices correspond to a second group identifier.

25. (ORIGINAL) The memory system of claim 22, wherein said optimized
memory operations include a first memory operation performed using said first PBA
and a second memory operation performed using said second PBA; said first and
second PBAs respectively associated with a first set of access parameters and a
second set of access parameters, and said set of first and second set of access

parameters differing by at least one access parameter.

26. (ORIGINAL) The memory system of claim 25, wherein said first and second
set of access parameters respectively including a bus identifier, an FDE identifier

and a group identifier.

27. (ORIGINAL) The memory system of claim 26, wherein said first and second

PBAs respectively include said first and second group identifiers.

28. (ORIGINAL) The memory system of claim 22, wherein said PBA further

includes a memory index.

29. (ORIGINAL) The memory system of claim 22, wherein:

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 12 of 23
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data stored at said first physical memory location is moved to said
second physical memory location using a minimum transfer size granularity

that is equal to a section size; and

said first and second LBA sets respectively have an LBA set size equal

to said section size.

30. (ORIGINAL) The mapping table of claim 29, wherein:

said memory store includes a plurality of flash memory devices that

each have a native page size; and

said section size is at least equal to a product of a positive integer

multiplied by said native page size, and said integer is at least equal to one.

31. (ORIGINAL) The mapping table of claim 29, wherein:

said memory store includes a plurality of flash memory devices that
each have a native page size and a plurality of flash blocks, and that permit a
number of write operations to be performed on a page from one of said flash
blocks before requiring an erase cycle to be performed on said flash block,

said number of write operations equal to at least two; and

said section size is at least equal to said native page size divided by

said number of write operations.

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 13 of 23
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32. (ORIGINAL) An electronic storage device that includes a memory system
that uses a memory table for increasing the likelihood that an operational load
imposed on the storage apparatus during the processing of an I/O transaction
request will be optimally distributed across storage device resources, said 1/O
transaction request received by said storage device from a requesting host, said

electronic storage device comprising:

a mapping table which maps a first LBA set to a first PBA, and a
second LBA set to a second PBA, said first and second LBA sets including

respective sets of consecutive LBAS;

a memory store that includes a set of flash devices, said set of flash
devices includes a first physical memory location and a second physical
memory location that are addressable by said first and second PBAs

respectively;

a memory system coupled to said memory store and disposed to use

said mapping table during a memory operation;

wherein said first PBA includes a first set of access parameters and
said second PBA includes a second set of access parameters, and at least one

difference between said first and second PBAs; and

wherein said mapping table increases the likelihood that that the

operational load imposed on the storage apparatus during the processing of
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the I/0 transaction request will be optimally distributed across storage device

resources.

33. (ORIGINAL) The electronic storage device of claim 32, wherein an LBA
having the lowest LBA value in said second LBA set is consecutive with an LBA

having the highest LBA value from said first LBA set.

34. (ORIGINAL) The electronic storage device of claim 32, wherein the
processing of the I/0O transaction request includes a first memory operation
performed using said first PBA and a second memory operation performed using
said second PBA; said first and second PBAs respectively associated with a first set
of access parameters and a second set of access parameters, and said set of first

and second set of access parameters differing by at least one access parameter.

35. (ORIGINAL) The memory system of claim 34, wherein said first and second
set of access parameters respectively including a bus identifier, an FDE identifier,

and a group identifier.

36. (ORIGINAL) The memory system of claim 35, wherein said first and second

PBAs respectively include said first and second group identifiers.

37. (ORIGINAL) The electronic storage device of claim 32, wherein said PBA

further includes a memory index.

38. (ORIGINAL) The electronic storage device of claim 32, wherein:

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 15 of 23
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data stored at said first physical memory location is moved to said
second physical memory location using a minimum transfer size granularity

that is equal to a section size; and

said first and second LBA sets respectively have an LBA set size equal

to said section size.

39. (ORIGINAL) The mapping table of claim 38, wherein:

said memory store includes a plurality of flash memory devices that

each have a native page size; and

said section size is at least equal to a product of a positive integer

multiplied by said native page size, and said integer is at least equal to one.

40. (ORIGINAL) The mapping table of claim 38, wherein:

said memory store includes a plurality of flash memory devices that
each have a native page size and a plurality of flash blocks, and that permit a
number of write operations to be performed on a page from one of said flash
blocks before requiring an erase cycle to be performed on said flash block,

said number of write operations equal to at least two; and

said section size is at least equal to said native page size divided by

said number of write operations.
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Remarks

The specification has been amended to correct minor errors, improve
readability, or otherwise. These corrections are of a clerical nature and do not add

"new matter".

The First Paragraph Section 112 Rejection

The Examiner rejects claims 1-40 under 35 USC §112, first paragraph, as
allegedly failing to comply with the written description requirement. More
particularly, the Examiner asserts that the “specification does not describe how the
mapping table causes the storage device to perform optimized memory operations
on a memory location”. Applicants respectfully traverse this rejection because the
Specification describes embodiment(s) of the present invention in a manner that
allows one of ordinary skill in the art how to make and use without undue

experimentation the invention as claimed. See, MPEP 2164.01.

Independent Claims 1, 22 and 32 Meet the Statutory Requirements

Claim 1

Claim 1 recites in part:

“wherein, in response to receiving the I/0 transaction request, said
mapping table causes the storage device to perform optimized memory
operations on memory locations respectively associated with said first PBA
and said second PBA, if the I/O transaction request is associated with said

first and second LBA sets.” (Emphasis Added.)

In Re ARCEDERA et al. US Patent Application Serial No. 12/323,461 Page 17 of 23
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The above limitation in claim 1 is supported by the Specification because the
Specification teaches how a "mapping table” causes a “storage device to perform
optimized memory operations”. For example, paragraphs [0023]-[0025], [0034],
and [0036] (see also, FIGS. 1-2) disclose a mapping table, that when used by a
storage device, causes the storage device to perform optimized memory

operations.

“[0023] In FIG. 2, mapping table 9 reflects the embodiment disclosed in
FIG. 1. PBA 46 and PBA 50 include access parameters that are associated
with the same group identifier of 15-0 but pertain to physical memory
locations within different flash memory devices in memory store 6. These
access parameters are associated with different FDE identifiers, such
as FDE identifiers 22-01 and 22-11 and with different bus identifiers

8-0 and 8-1, respectively. (Emphasis added.) Using their respective

access parameters, PBA 46 is associated with a physical memory location that
is within a flash memory device 12-01 coupled to bus 8-0, controlled by FDE
22-01, and in group 15-0, while PBA 50 is associated with another physical
memory location that is within a flash memory device 12-01 coupled to bus 8-

1, controlled by FDE 22-11, and in group 15-0 in FIG. 1.

[0024] The term “LBA”, which may also be referred to herein as a
logical block address, is intended to represent an address that is part of a
logical addressing system (not shown) used by a host, such as host 18, and
this host may use one or more LBAs in an I/O transaction request, such as
I/0 transaction request 20. Mapping table 9 associates LBAs from this host

logical addressing system to the device addressing system used by storage
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device 2. This device addressing system may include using a mapping table
that includes the functionality described herein, such as mapping table 9.
These LBAs may be grouped into sets of consecutive LBAs, named "LBA

sets”. (Empbhasis added.) These LBA sets may then be represented using

logical fields 26 from mapping table 9, where each logical field in set of logical
fields 26 is respectively disposed to represent a LBA set. For example, LBA
sets 40, 42, 44, and 45 may be used to respectively represent consecutive
LBAs used by host 18, such as LBAs 00 through 07, LBAs 08 through 15, LBAs

16 through 23, and LBAs 24-31, respectively.

[0025] Logical fields in mapping table 9 may be initialized to
represent LBA sets that are serially arranged in mapping table 9 so

that LBAs from adjacent LBA sets are contiguous. (Emphasis added.)

In the example shown in FIG. 2, LBA sets 40, 42, 42, 44 and 45 represent
serially arranged LBAs since the highest LBA in one LBA set is contiguous with
the lowest LBA in an adjacent LBA set. Specifically, LBA sets 40 and 42 are
disposed in adjacent rows and thus are adjacent to each other. These
adjacent LBA sets are also contiguous because LBA 7, which corresponds to
the highest LBA in LBA set 40, is contiguous with LBA 8, which is the lowest
LBA in LBA set 42. Similarly, LBA sets 42 and 44 are also contiguous because
LBA 15, which corresponds to the highest LBA in LBA set 42, is contiguous
with LBA 16, which is the lowest LBA in LBA set 44. LBA set 44 is also

contiguous with LBA set 45.

[0034] During operation and after initialization of mapping table 9, if
storage device controller 22 receives an I/0 transaction request 20 from host

18, storage device controller 22 processes I/0 transaction request by
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transferring it to DMA controller 10. After receiving 1/0 transaction
request 20, DMA controller 10 uses mapping table 9 to determine
which PBAs are mapped to LBAs used in I/0 transaction request 20.
DMA controller 10 uses the PBAs to determine which addressable
physical memory locations to use when performing memory
operations requested by host 18 through I/0 transaction request 20.
Mapping table 9 associates LBA sets to PBAs in a manner that increases the
likelihood that memory operations resulting from I/0 transaction request 20
will be optimized by distributing these memory operations across
different storage device resources that are associated with these
PBAs, such as across different FDEs, different buses, different flash

memory devices, or any combination of these. (Emphasis added.)

[0036] Using different group identifiers, such as group identifiers 15-0 and
15-1 in mapping table 9, enables the interleaving of memory operations

across flash devices that are controlled by the same FDE. (Emphasis added.)

Stated another way, using different group identifiers enables interleaving
memory operations across flash devices that belong to the same flash array
bank interleave. Using different FDE identifiers in mapping table 9 enables
interleaving memory operations across flash memory devices that are
controlled by different FDEs, while using different bus identifiers enables
interleaving memory operations across flash memory devices that are coupled

to different flash bus interfaces.”

Thus, by the example discussed above, the Specification describes “how the
mapping table causes the storage device to perform optimized memory operations”

(See, Office Action) in a manner that meets the requirements in Section 112, first
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paragraph, rendering claim 1 and its respective dependent claims statutory.

Claim 22

Claim 22 recites in part:

“wherein, in response to receiving the I/0 transaction request, said
mapping table causes the storage device to perform optimized memory
operations on memory locations respectively associated with said first PBA
and said second PBA, if the I/O transaction request is associated with said

first and second set of consecutive LBAs.”

The above limitation in claim 22 is also supported by the Specification because the
Specification teaches how a "mapping table” causes a “storage device to perform
optimized memory operations”. See, Specification at paragraphs [0023]-[0025],
[0034], and [0036] and FIGS. 1-2. Thus, claim 22 also meets the requirements in
35 USC Section 112, first paragraph, rendering claim 22 and its respective

dependent claims statutory.
Claim 32

Claim 32 recites in part:

“wherein said mapping table increases the likelihood that that the
operational load imposed on the storage apparatus during the processing of
the I/0 transaction request will be optimally distributed across storage device

resources.”

The above limitation in claim 32 is supported by the Specification because the
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Specification teaches how a "mapping table increases the likelihood that the
operational load imposed on the storage apparatus”...”will be optimally distributed
across storage device resources” as recited in claim 32. See for example,

paragraphs [0034] and [0036] (see also, FIGS. 1-2) which disclose the following:

“[0034] During operation and after initialization of mapping table 9, if
storage device controller 22 receives an I/0 transaction request 20 from host
18, storage device controller 22 processes I/0 transaction request by
transferring it to DMA controller 10. After receiving I/0O transaction request
20, DMA controller 10 uses mapping table 9 to determine which PBAs
are mapped to LBAs used in I/0 transaction request 20. DMA
controller 10 uses the PBAs to determine which addressable physical memory
locations to use when performing memory operations requested by host 18
through I/0 transaction request 20. Mapping table 9 associates LBA sets to
PBAs in a manner that increases the likelihood that memory operations
resulting from I/0 transaction request 20 will be optimized by
distributing these memory operations across different storage device
resources that are associated with these PBAs, such as across different
FDEs, different buses, different flash memory devices, or any

combination of these. (Emphasis added.)

[0036] Using different group identifiers, such as group identifiers 15-0 and
15-1 in mapping table 9, enables the interleaving of memory operations
across flash devices that are controlled by the same FDE. Stated another
way, using different group identifiers enables interleaving memory operations
across flash devices that belong to the same flash array bank interleave.

Using different FDE identifiers in mapping table 9 enables interleaving
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memory operations across flash memory devices that are controlled by
different FDEs, while using different bus identifiers enables interleaving
memory operations across flash memory devices that are coupled to different

flash bus interfaces. (Emphasis added.)”

Thus, claim 32 also meets the requirements in 35 USC Section 112, first paragraph,

rendering claim 32 and its respective dependent claims statutory.

Request for Allowance

It is believed that this Response places this Application into condition for

allowance. Early favorable consideration of this Amendment is earnestly solicited.

Respectfully submitted,

Dated: 25 February 2011 /Stephen R. Uriarte/
Stephen R. Uriarte, Reg. No. 40,854

Uriarte Law

2021 The Alameda, Suite 225
San Jose, CA 95126

Tel: 408.244.2164 x111
Fax: 408.716.2651

Email: mail@uriartelaw.com
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Application No. Applicant(s)

, . 12/323,461 ARCEDERA ET AL.
Notice of Allowability Examiner Art Unit
HASHEM FARROKH 2187

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 02/25/2011.
2. [X] The allowed claim(s) is/are 1-40.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)(J Al b)[Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [ ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date

3. [ Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment

Paper No./Mail Date
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of PaEer No./Mail Date 20110325
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PART THE EXAMINER’S EVALUATION OF THE APPLICATION

SECTION A RELEVANT ART CITED BY THE EXAMINER

1. U. S. Patent Publication No. 2009/0300318 A1 to Allen et al. describes

ADDRESS CACHING STORED TRANSLATION.

2. U. S. Patent Publication No. 2005/0114587 A1 to Chou et al. describes Express
Card with On-Card Flash Memory with Shared Flash-Control Bus but Separate Ready
Lines.

3. U. S. Patent Publication No. 2003/0217202 A1 to Zilberman et al. describes
Method for improving performance of a flash-based storage system using specialized

flash controllers.

SECTION B DISTINGUISHING FEATURES RECITED IN THE CLAIMS

The following is an Examiner’s Statement of Reasons for Allowance See

MPEP 1302.14

4. The primary reasons for allowance of claims 1-31 in the instant application is the

combination with the inclusion of the following limitations: a set of PBA fields,

including a first PBA field and a second PBA field, said set of PBA fields

respectively disposed for representing a set of PBAs, including a first PBA

disposed for representing a first set of access parameters and a second PBA

disposed for representing a second set of access parameters, said PBAs each

associated with a physical memory location in a memotry store, said set of logical
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fields and said set of PBA fields disposed to associate said first and second LBA

sets with said first and second PBAs; and wherein, in response to receiving the

I/0 transaction request, said mapping table causes-the storage device to perform

optimized memory operations on memory locations respectively associated with

said first PBA and said second PBA, if the I/O transaction request is associated

with said first and second LBA sets.

5. The primary reasons for allowance of claims 32-40 in the instant application is
the combination with the inclusion of the following limitations: a mapping table which

maps a first LBA set to a first PBA, and a second LBA set to a second PBA, said

first and second LBA sets including respective sets of consecutive LBAs;

wherein said first PBA includes a first set of access parameters and said second

PBA includes a second set of access parameters, and at least one difference

between said first and second PBAs:; and wherein said mapping table increases

the likelihood that that the operational load imposed on the storage apparatus

during the processing of he I/0O transaction request will be optimally distributed

across storage device resources.

The prior art of record including the disclosures of Allen et al. (2009/0300318
A1), Chou et al. (2005/0114587 A1), and Zilberman et al. (2003/0217202 A1) neither

anticipates nor renders obvious the above-recited combination.
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Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays should be clearly labeled

“Comments on Statement of Reasons for Allowance”

SECTION C RESPONSE TO REMARKS

Applicant arguments regarding rejection of claims 1-40 under 35 U.S.C. 112, first
paragraph is persuasive. Hence, rejection under 35 U.S.C. 112, first paragraph is

withdrawn.

PART Il THE ATTENTION OF FUTURE CORRESPONDENT

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HASHEM FARROKH whose telephone number is
(671)272-4193. The examiner can normally be reached on 8-5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kevin Ellis can be reached on (571)272-4205. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.

KIOXIA Ex-1002, Page 35
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
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