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UNITED STATES PATENT AND TRADEMARK OFFICE
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JUNIPER NETWORKS, INC.,
Petitioner,
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SWARM TECHNOLOGY LLC,
Patent Owner.
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INTRODUCTION
A. Background and Summary

Juniper Networks, Inc. (“Petitioner”) filed a Petition requesting inter
partes review of claims 1-14 of U.S. Patent No. 9,146,777 B2 (Ex. 1001,
“the *777 patent”). Paper 1 (“Pet.”). Swarm Technology LLC (‘“Patent
Owner”) filed a Preliminary Response. Paper 6 (“Prelim. Resp.”). With our
authorization, Petitioner filed a Preliminary Reply and Patent Owner filed a
Preliminary Sur-reply. Paper 11; Paper 13.

We have authority, acting on the designation of the Director, to
determine whether to institute an inter partes review under 35 U.S.C. § 314
and 37 C.F.R. § 42.4(a). Inter partes review may not be instituted unless
“the information presented in the petition filed under section 311 and any
response filed under section 313 shows that there is a reasonable likelihood
that the petitioner would prevail with respect to at least 1 of the claims
challenged in the petition.” 35 U.S.C. § 314(a) (2018). “When instituting
inter partes review, the Board will authorize the review to proceed on all of
the challenged claims and on all grounds of unpatentability asserted for each
claim.” 37 C.F.R. § 42.108(a) (2021).

B. Real Parties in Interest

Petitioner identifies itself as the real party in interest. Paper 3, 1
(Petitioner’s Updated Mandatory Notices).! Patent Owner identifies itself as
the real party in interest. Paper 5, 5 (Patent Owner’s Mandatory Notices).

! Petitioner originally identified Amazon.com as an additional real party in
interest. Pet. ix. In its Updated Mandatory notices, Petitioner states that
“[1])isting Amazon.com, Inc. in the Petition (page ix) was due to a clerical -
error.” Paper 3, 1 n.1.

Amazon
Exhibit 1002
Page 002



IPR2021-01317
Patent 9,146,777 B2

C. Related Matters

The parties identify the following district court proceedings involving
the *777 patent: (1) Juniper Networks, Inc. v. Swarm Technology LLC, No.
3:20-cv-03137-JD (N.D. Cal.) and (2) Swarm Technology, LLC v
Amazon.com, Inc., 2:21-cv-00438-DJH (D. Az.). Pet. ix; Paper 5, 5. Patent
owner also identifies a number of patents and patent applications that claim
or may claim the benefit of the filing date of the 777 patent. Paper 5, 5-6.

D. The ’777 Patent

The *777 patent is titled “Parallel Processing with Solidarity Cells by
Proactively Retrieving from a Task Pool a Matching Task for the Solidarity
Cell to Process” and is generally directed to “a method and apparatus that
facilitates parallel processing of computing tasks using autonomous co-
processors that proactively seek tasks to perform.” Ex. 1001, code (54),
1:9-13.

According to the *777 patent, “[p]arallel processing is a computational
approach that breaks a large computational requirement into a group of
smaller computations for concurrent resolution across the computer’s
processing resources.” Ex. 1001, 1:17-20. A central processing unit
(“CPU”) “divides the large requirement into tasks that contain segments of
executable code” which it then distributes to co-processors. Id. at 1:20-28.
“Completed threads are reported to the CPU, which continues to distribute
threads until the primary processing is complete.” Id. at 1:28-30.

The *777 patent identifies two major drawback associated with that
typical multiprocessing framework. Ex. 1001, 1:31-45. “First, a significant
amount of the CPU’s processing time is consumed in managing the co-
processing tasks.” Id. at 1:33-35. “Second, a co-processor will remain idle

as it waits for a thread to be assigned to it by the CPU.” Id. at 1:41-42. The
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*777 patent addresses those problems by using autonomous co-processors
that proactively searches a task pool to acquire tasks for the co-processor to

perform. Id. at 1:46-55.
Figure 1 of the *777 patent is reproduced below.
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Figure 1 “is illustrated the preferred embodiment of a parallel processing
system 10 for performing computing tasks, such as data-intensive
corriputations and complex programs and algorithms.” Ex. 1001, 2:29-32.
“The system 10 has at least one CPU 11 and one or more solidarity

cells 12A, B, C, D .. . . n, hereinafter referred to collectively as solidarity
cells 12A . . . n to indicate that the system 10 may have any number n of
solidarity cells, that cooperate to perform the computing tasks ascribed to the
system 10.” Id. at 2:47-52. “The solidarity cells 12A . .. n communicate
with a task pool 13, preferably through a switching fabric 14. The solidarity
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cells 12A . . . n may further communicate with each other through the
switching fabric 14 or through a separate cell bus (not shown).” Id. at 2:52—
56. “The CPU 11 may communicate with the task pool 13 directly or
through the switching fabric 14 as shown. One or more memory
units 15 contain data and instructions to perform computations.” Id. at 2:56—
59.

E. Illustrative Claim

Claims 1 and 14 are independent. Claim 1, reproduced below, is

illustrative of the claimed invention.

1. An apparatus for parallel processing of a large
computing requirement, the apparatus comprising:

a central processing unit (“CPU”);
atask pool in electronic communication with the CPU; and

a first solidarity cell in electronic communication with the
task pool, the first solidarity cell comprising a first agent
configured to proactively retrieve, from the task pool, without
requiring an instruction from the CPU, a matching task for the
solidarity cell to process;

wherein the CPU populates the task pool by dividing the
requirement into one or more threads and placing the threads in
the task pool, each thread comprising one or more tasks, and the
matching task being one of the tasks;

wherein each task comprises a descriptor, the descriptor
containing at least:

a function to be executed; and

a memory location of data upon which the function
is to be executed;

wherein the first agent is a data frame comprising: a source
address, a destination address and a payload;

wherein the first agent retrieves the matching task by:
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being dispatched by the first solidarity cell to the
task pool, during which the source address is the first
solidarity cell's address, the destination address is the task
pool's address, and the payload comprises a list of
functions the first solidarity cell is configured to perform;

searching the task pool for a task that is ready to be
processed and has a function that the first solidarity cell
can perform; and

returning to the first solidarity cell, during which the
source address is the task pool’s address, the destination address
is the first solidarity cell’s address, and the payload comprises
the descriptor of the matching task.

Ex. 1001, 7:41-8:9
F. Prior Art and Asserted Grounds
Petitioner asserts that claims 1-14 would have been unpatentable

based on the following grounds:

Claim(s) Challenged | 35 U.S.C. §? Reference(s)/Basis

1-14 103(a) Leong’?

1-14 103(a) Leong, Ethernet Specification*

2 103(a) Leong, Bates®

5 103(a) Leong, Ethernet Specification,
Bates

2 The Leahy-Smith America Invents Act (“AIA”) included revisions to

35 U.S.C. §§ 102, 103 that became effective on March 16, 2013. Because
the ’777 patent issued from an application filed before March 16, 2013, we
apply the pre-AIA versions of the statutory bases for unpatentability. See
Ex. 1001, codes (21), (22) (application filed Jan. 25, 2013).

3 US 6,006,249, issued Dec. 21, 1999 (Ex. 1005).

* The Ethernet, A Local Area Network, Data Link Layer and Physical Layer
Specifications, dates Sept. 30, 1980 (Ex. 1006). All citations are to the
native pagination.

5> US 2007/0074207, published Mar. 29, 2007 (Ex. 1007).
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Petitioner also relies on the testimony of Dr. Jon B. Weissman

(Ex. 1003 (Declaration of Dr. Weissman In Support of Petition)).
ANALYSIS
A. Legal Standards

In Graham v. John Deere Co. of Kansas City, 383 U.S. 1 (1966), the
Supreme Court set out a framework for assessing obviousness under
35 U.S.C. § 103 that requires consideration of four factors: (1) the “level of
ordinary skill in the pertinent art,” (2) the “scope and content of the prior
art,” (3) the “differences between the prior art and the claims at issue,” and
(4) if in evidence, “secondary considerations” of non-obviousness such as
“commercial success, long-felt but unsolved needs, failure of others, etc.”
Id. at 17-18. “While the sequence of these questions might be reordered in
any particular case,” KSR Int’l Co. v. Teleflex Inc., 550 U.S, 398, 407
(2007), the U.S. Court of Appeals for the Federal Circuit has repeatedly
emphasized that “it is error to reach a conclusion of obviousness until all
those factors are considered,” WBIP v. Kohler, 829 F.3d 1317, 1328 (Fed.
Cir. 2016).

B. Level of Ordinary Skill in the Art

In determining whether an invention would have been obvious at the
time it was made, we consider the level of ordinary skill in the pertinent art
at the time of the invention. Graham, 383 U.S. at 17. “The importance of
resolving the level of ordinary skill in the art lies in the necessity of
maintainiﬁg objectivity in the obviousness inquiry.” Ryko Mfg. Co. v.
Nu-Star, Inc., 950 F.2d 714, 718 (Fed. Cir. 1991). The “person having
ordinary skill in the art” is a hypothetical construct, from whose vantage
point obviousness is assessed. In re Rouffet, 149 F.3d 1350, 1357 (Fed. Cir.
1998).
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Factors pertinent to a determination of the level of ordinary skill in the
art include “(1) the educational level of the inventor; (2) type of problems
encountered in the art; (3) prior art solutions to those problems; (4) rapidity
with which innovations are made; (5) sophistication of the technology; and
(6) educational level of active workers in the field.” Envtl. Designs, Ltd. v.
Union Oil Co. of Cal., 713 F.2d 693, 696—697 (Fed. Cir. 1983) (citing
Orthopedic Equip. Co. v. All Orthopedic Appliances, Inc., 707 F.2d 1376,
1381-82 (Fed. Cir. 1983)). “Not all such factors may be present in every
case, and one or more of these or other factors may predominate in a
particular case.” Id.

Petitioner argues that a person having ordinary skill in the art “would
have had a bachelor’s degree in computer science, electrical engineering,
computer engineering, or a closely related field, and one or more years of
experience in the design and development of parallel and distributed
processing systems.” Pet. 12 (citing. Ex. 1003 § 58—63). Petitioner
alternatively argues that a person having ordinary skill in the art “would
have a master’s degree or similar post-graduate work in computer science,
electrical engineering, computer engineering, or a closely related field, and
less design and development experience.” Id. (citing. Ex. 1003 q 58-63).

Patent Owner does not address the level of skill in the art. See Prelim.
Resp.

Accordingly, for purposes of this Decision, we adopt Petitioner’s
proposed formulation of the level of ordinary skill in the art, except that we
delete the qualifier “or more” to eliminate vagueness as to the amount of
practical experience. The qualifier expands the range indefinitely without an
upper bound, and thus, precludes a meaningful indication of the level of

ordinary skill in the art.
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C. Claim Construction

We apply the same claim construction standard used in the federal
courts, in other words, the claim construction standard that would be used to
construe the claim in a civil action under 35 U.S.C. § 282(b), which is
articulated in Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en
banc). See 37 C.F.R. § 42.100(b). Under the Phillips standard, the “words
of a claim ‘are generally given their ordinary and customary meaning,’”
which is “the meaning that the term would have to a person of ordinary skill
in the art in question at the time of the invention, i.e., as of the effective
filing date of the patent application.” Phillips, 415 F.3d at 1312—-13.

Petitioner proposes construction for the terms “solidarity cell” and
“thread(s).” Pet. 12-17.

Patent Owner does not address claim construction. See Prelim. Resp.

For purposes of this Decision, we need not expressly construe any
claim terms. See Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co.,
868 F.3d 1013, 1017 (Fed. Cir. 2017) (noting that “we need only construe
terms ‘that are in controversy, and only to the extent necessary to resolve the
controversy’” (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d
795, 803 (Fed. Cir. 1999))).

D. Asserted Obviousness in View of Leong

Petitioner argues that claims 1-14 would have been obvious over
Leong. See Pet. 17-84. Based on the current record, we are not sufficiently
persuaded that Petitioner has established a reasonable likelihood of
prevailing on this asserted obviousness ground with respect to any of claims

1-14.
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1. Summary of Leong

Leong is titled “Method and Apparatus for Concurrent Data
Processing” and is directed “to multi-tasking systems employing networked
stand alone and independently operating micro-processing units each of
which perform one or more tasks for manipulating electronic data.”
Ex. 1005, code (54), 1:7-11. Leong states it is an improvement on prior art
multi-tasking computing systems which used a CPU coupled to a plurality
processing unites. Id. at 1:19-24, Fig. 1.

Leong Figure 2 is reproduced below.

14
| —
1 MEMORY
1 DATA —
FIG. 2 NN —
F—l14A
| I P
PROCESSING| | PROCESSING PROCESSING
UNIT UNIT UNIT
1 2 N

Figure 2 “is a block diagram of a multi-tasking computing system.”

Ex. 1001, 2:14-16. Unlike the prior art, each processing unit 12 “is self
controlled using a software application running on its own operating system”
and “there is no central management and/or control unit.” Id. at 2:43-48.
The one or more processing units 12 determine which tasks need to be
performed and posts status information about the tasks on the bulletin board
14. Id. at 4:9-16. Additionally, each micro-processing unit 12 is capable of
reading the tasks on the bulletin board and executing tasks that it is capable

of performing. Id. at 3:6-18.

10
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2. Analysis of Claims 1-14

Claim 1 recites, in relevant part, “a central processing unit (“CPU”)”
and “a first solidarity cell in electronic communication with the task pool,
the first solidarity cell comprising a first agent configured to proactively
retrieve, from the task pool, without requiring an instruction from the CPU, a
matching task for the solidarity cell to process.” Ex. 1001, 7:41-49. Claims
2-13 depend, directly or indirectly, from claim 1. Id. at 8:9-50.
Independent claim 14 recites substantially the same limitations as recited
above, and Petitioner relies on the same evidence and argument. Id. at 8:51—
58; Pet. 81-82.

a) Petitioner’s Arguments

Petitioner maps the claimed CPU to Leong’s micro-processing units
12. Pet. 26-30, 37-41. For example, with regard to the CPU limitation,
Petitioner states that “Leong discloses multiple processing units as
standalone computers coupled over a standard network” and cites to Leong
micro-processing units 12. Pet. 26 (citing Ex. 1005, 5:20-24, 8:34-43;
Ex. 1003 § 85); see also Ex. 1005, 5:20-24 (discussing micro-processing
units 12), 8:34-43 (same). As another example, with regard to “a task pool
in electronic communication with the CPU” limitation, Petitioner describes
how the bulletin board—which Petitioner maps to the task pool—is in
communication with Leong’s processing units 12. Pet. 29-30 (citing
Ex. 1005, 3:11-15; Ex. 1003 4 93); see also Ex. 1005, 3:11-15 (describing
how micro-processing units 12 read the tasks posted to the bulletin board).
Similarly, with regard to “the CPU populates the task pool” limitation,
Petitioner describes how Leong’s micro processing units 12 “determine
which tasks need to be performed to accomplish the overall project, define

the status information for each task, and post the status information to the

11
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bulletin board.” Pet. 38 (referring back to arguments regarding the CPU and
task pool limitations discussed above).

Petitioner also maps Leong’s micro-processing units 12 to the “first
solidarity cell.” Pet. 30-37. Specifically, Petitioner states that “Leong’s
processing units are disclosures of solidarity cells.” Id. at 30. Petitioner also
identifies specific portions of Leong that discuss micro-processing 12. See
id. at 31-32 citing (2:43-48, 3:6-18, 3:26-30, 4:18-35, 5:29-35, 5:66—6:6,
6:47-61, 7:34-50).

b) Patent Owner’s Argument

Patent Owner argues that claim 1 recites “the distinct and separate
elements of ‘a Central Processing Unit (“CPU”)’ and ‘a first solidarity
cell.” Prelim. Resp. 40. Patent Owner further argues that the Petitioner
identifies Leong micro-processing units 12 as teaching both elements:
“Early on, the Petition takes the position that Leong’s ‘processing units’
correspond to the ‘Central Processing Unit’ of claim 1. (See Pet. 26-27).
Later, the Petition takes the position that ‘Leong’s processing units are
disclosures of solidarity cells.”” (See Pet. 31).” Prelim. Resp. 40.
According to Patent Owner, “[t]he aforementioned positions are clearly
contradictory as Leong’s processing units simply cannot simultaneously act
as the ‘Central Processing Unit’ and as ‘solidarity cells’ which ‘don’t require
instruction from the CPU.”” Id.

¢) Our Analysis

Based on the current record and how Petitioner argues Leong teaches
the relevant limitations, we are not sufficiently persuaded that Leong teaches
both a “central processing unit” and a separate “first solidarity cell” as

recited in claims 1 and 14.

12
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Claims 1 and 14 each list three separate elements: (1) a CPU, (2) a
task pool, and (3) a first solidarity cell. Ex. 1001, 7:41—49, 8:51-59.
“Where a claim lists elements separately, ‘the clear implication of the claim
language’ is that those elements are ‘distinct component[s]’ of the patented
invention.”” Becton Dickinson & Co. v. Tyco Healthcare Group, LP, 616
F.3d 1249, 1254 (Fed. Cir. 2010) (quoting Gaus v. Conair Corp., 363 F.3d
1284, 1288 (Fed. Cir. 2004); Engel Indus., Inc. v. Lockformer Co., 96 F.3d
1398, 140405 (Fed. Cir. 1996) (concluding that where a claim provides for
two separate elements, a “second portion” and a “return portion,” these two
elements “logically cannot be one and the same”). There is nothing in the
asserted claims to suggest that the CPU and the first solidarity cell can be the
same structure. See CAE Screenplates, Inc. v. Heinrich Fiedler GmbH &
Co., 224 F.3d 1308, 1317 (Fed.Cir.2000) (“In the absence of any evidence to
the contrary, we must presume that the use of . . . different terms in the
claims connotes different meanings.”).

Moreover, the specification of the *777 patent confirms that the CPU
and the first solidarity cell are two separate elements. Figure 1 of the *777
patent shows CPU 11 as a distinct and separate element from solidarity cells
12A ... n. Moreover, there is nothing in the specification to indicate that a
solidarity cell can be used to populate the task pool by dividing the
requirement into one or more threads and placing the threads in the task
pool. See Ex. 1001, 4:21-28. In short, the specification comports with the
plain language of the claims, fully supporting the conclusion that the CPU
and the first solidarity cell are separate structural components of the patented
invention. See Astrazeneca AB v. Mut. Pharm. Co., 384 F.3d 1333, 1336
(Fed.Cir.2004) (“A long line of cases indicates that evidence intrinsic to the

patent—particularly the patent’s specification, including the inventors’

13
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statutorily-required written description of the invention—is the primary
source for determining claim meaning.”); Vitronics Corp. v. Conceptronic,
Inc., 90 F.3d 1576, 1582 (Fed.Cir.1996) (The specification is “is the single
best guide to thc meaning of a disputed [claim] term.”).

Because Petitioner relies on a single structural component—Leong’s
micro-processing units 12A . . .n—to teach two different structural
limitations of claims 1 and 14—the CPU and the first solidarity cell—based
on the current record, Petitioner has not sufficiently shown how Leong
teaches both of those limitations. Accordingly, Petitioner has not shown a
reasonable likelihood of showing that claims 1 and 14 are unpatentable
based on Leong.

Similarly, because claims 2—13 depend directly or indirectly from
claim 1, Petitioner has not shown a reasonable likelihood of showing that
claims 2—13 are unpatentable based on Leong. See In re Fritch, 972 F.2d
1260, 1266 (Fed. Cir. 1992) (“[D]ependent claims are nonobvious if the
independent claims from which they depend are nonobvious.”).

E. Asserted Obviousness in View of Leong and Ethernet Specification

Petitioner argues that claims 1-14 would have been obvious over
Leong and Ethernet Specification. See Pet. 84-87. Based on the current
record, we are not sufficiently persuaded that Petitioner has established a
reasonable likelihood of prevailing on this asserted obviousness ground with
respect to any of claims 1 through 14.

1. Ethernet Specification

Ethernet Specification “contains the specification of the Ethernet, a
local area network.” Ex. 1006, i. Ethernet Specification “is intended as a

design rcference document, rather than an introduction or tutorial.” Id.

14
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Relevant to Petitioner’s argument, chapter 6 provides the “Ethernet
Data Link Layer Specification.” Ex. 1006, 19—44. Figure 6-1 is reproduced

below.

'(—— 1octet ——>|

physical/multicast bit ~—

L] 4
6 octets E Destination E
- ]
6octets Source N
- - Octets within
2octes |- T -
yee frame transmitted
B 4 Top-to-bottom
- Data o
46-1500 octets ?
N o
- Frame Check-Sequence E
4 octets
s | ] 1 [ | 1 | |MsB
Bits within
I— octet transmitted e
left-to-right

Figure 6-1: Data Link Layer Frame Format
Ex. 1006, 20. Figure 6-1 depicts a “Data Link Frame Format” which

includes a destination, source, type, data, and frame check sequence. Id.
2. Analysis of Claims 1-14
Petitioner argues that, in the event Leong does not teach some of the
limitations relating to the claimed “agent,” Ethernet Specification teaches
those limitations:

[O]ne may argue Leong lacks an express disclosure of the agent
being a data frame comprising a source address, a destination
address, and a payload, as set forth in claim element 1.7 (and
claim element 14.6), and/or the specific values set in each of
those data frame fields, as set forth in elements 1.8 and 1.10 (and
claim elements 14.6, 14.7, 14.9). But as evidenced by the prior

15
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art, this would have been obvious to a [person of ordinary skill
in the art].

Pet. 85 (footnotes omitted). For all other limitations, including the “CPU”
and “first solidarity cell,” Petitioner continues to rely on Leong. See Pet.
84-87.

For the same reasons discussed above when addressing the
obviousness ground based on Leong alone, Petitioner has not shown a
reasonable likelihood of showing that claims 1 through 14 are unpatentable
based on Leong and Ethernet Specification.

F. Asserted Obviousness in View of (1) Leong and Bates and (2) Leong,
Ethernet Specification, and Bates

Petitioner argues that claim 2 would have been obvious over (1)
Leong and Bates and (2) Leong, Ethernet Specification, and Bates. See Pet.
87-92. Based on the current record, we are not sufficiently persuaded that
Petitioner has established a reasonable likelihood of prevailing on either
asserted obviousness ground with respect to claim 2.

1. Bates

Bates is titled “SPU [synergistic processing units] Task Manager for
Cell Processor” and is generally directed “to parallel processing and more
particularly to managing tasks in cell processors.” Ex. 1007, code (54), 1 6.

Bates teaches a “[c]ell processor task management in a cell processor
having a main memory, one or more power processor units (PPU) and one or
more synergistic processing units (SPU), each SPU having a processor and a
local memory is described.” Ex. 1007, code (57). Both the PPU and SPU
can add tasks to the task queue. Id. §36. The SPUs can automatically get

more tasks whenever they run out. Id. § 42.

16
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2. Analysis of Claim 2

Petitioner relies on Bates to teach the additional limitation recited in
claim 2. Pet. 87-92. Petitioner does not argue that Bates cures the
deficiency identified above with regard to Leong alone or in combination
with the Ethernet Specification. See id.

Becausc claim 2 depends from claim 1, Petitioner has not shown a
reasonable likelihood of showing that claim 2 is unpatentable based on (1)
Leong and Bates or (2) Leong, Ethernet Specification and Bates. See Fritch,
972 F.2d at 1266.

CONCLUSION

For the foregoing reasons, we determine that Petitioner fails to show a
reasonable likelihood that it would prevail with respect to at least one of the
claims challenged in the Petition. We, therefore, do not institute an inter

partes review of the challenged claims based on the Petition.

ORDER
In consideration of the foregoing, it is hereby:
ORDERED that no inter partes review is instituted as to any claim of

the *777 patent.

17
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FOR PETITIONER:

Joseph F. Edell

Kyle K. Tsui

FISCH SIGLER LLP
Joe.Edell. IPR@fischllp.com
kyle.tsui@fischllp.com

FOR PATENT OWNER:

Daniel Pote
JENNINGS STROUSS & SALMON PLC

p@jsslaw.com

Michael K. Kelly
BEUS GILBERT MCGRODER PLLC
mkelly@beusgilbert.com
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or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will

be mailed to the current correspondence address as

ap|
ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

129524 7590 06/29/2015
Jennings, Strouss and Salmon, PL.C
One East Washington Street, Suite 1900
Phoenix, AZ 85004-2554

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Cynthia McMorrow (via EFS WEB)

(Depositor's name)

/Cynthia McMorrow/ (Signature)
August 27, 2015 (Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/750,696 01/25/2013 Alfonso fﬁiguez 64636-2 9485
TITLE OF INVENTION: Parallel Processing with Proactive Solidarity Cells
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 09/29/2015
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
RASHID, WISSAM 2195 718-102000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

a Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ “Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

1 Michael K. Kelly

> Jennings, Strouss & Salmon PLC

3

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON 1

HE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE
Swarm Technology LLC

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)
Mesa, Arizona

[ Individual & Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

XXThe director is hereby authorized to charge the re%lired fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 501234 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Michael K. Kelly/

Date August 27, 2015

Typed or printed name Michael K. Kelly

32,848

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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Electronic Patent Application Fee Transmittal

Application Number: 13750696

Filing Date: 25-Jan-2013

PARALLEL PROCESSING WITH SOLIDARITY CELLS BY PROACTIVELY

Title of Invention: RETRIEVING FROM A TASK POOL A MATCHING TASK FOR THE SOLIDARITY
CELL TO PROCESS

First Named Inventor/Applicant Name: Alfonso IRiguez

Filer: Michael K Kelly/Cynthia McMorrow

Attorney Docket Number: 64636-2

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Su{aj—;’g(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 2501 1 480 480
Amazon
Exhibit 1002
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
Amazon
Exhibit 1002
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Electronic Acknowledgement Receipt

EFS ID: 23330495
Application Number: 13750696
International Application Number:
Confirmation Number: 9485

Title of Invention:

PARALLEL PROCESSING WITH SOLIDARITY CELLS BY PROACTIVELY
RETRIEVING FROM A TASK POOL A MATCHING TASK FOR THE SOLIDARITY
CELL TO PROCESS

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number:

129524

Filer: Michael K Kelly/Cynthia McMorrow
Filer Authorized By: Michael K Kelly
Attorney Docket Number: 64636-2
Receipt Date: 27-AUG-2015
Filing Date: 25-JAN-2013
Time Stamp: 16:34:12

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 3215

Deposit Account 501234

Authorized User

MCMORROW, CYNTHIA C

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Amazon
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

129826
IssueFeeTrans_SwarmTechnolo
1 Issue Fee Payment (PTO-85B) gy_646362.pdf no 1

46d811f13bab2fc633d84269861h320df36b)|
ddSe

Warnings:
Information:
31380
2 Fee Worksheet (SB06) fee-info.pdf no 2
dea8cf39bb35790b15abfbf3397aef896e98)
aa6b7
Warnings:
Information:
Total Files Size (in bytes):| 161206

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Amazon
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App[icaﬁon Number Application/Control No. applicar?t(st)_/Patent under
T
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [] DISAPPROVED

Date Filed : 6/02/15

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

jean proctor

U.S. Patent and Trademark Office

Amazon
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/750,696 01/25/2013 2195 533 64636-2 20
CONFIRMATION NO. 9485
129524 CORRECTED FILING RECEIPT

Jennings, Strouss and Salmon, PLC
Ono East Washington Street. Suite 1900 A NGO LSS

Phoenix, AZ 85004-2554
Date Mailed: 07/17/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Alfonso ifiiguez, Mesa, AZ;
Applicant(s)

Alfonso ifiiguez, Mesa, AZ;

Power of Attorney: The patent practitioners associated with Customer Number 129524

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 02/15/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/750,696

Projected Publication Date: Not Applicable
Non-Publication Request: No
Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title

PARALLEL PROCESSING WITH SOLIDARITY CELLS BY PROACTIVELY RETRIEVING FROM A
TASK POOL A MATCHING TASK FOR THE SOLIDARITY CELL TO PROCESS

Preliminary Class
718
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
129524 7590 06/29/2015
Jennings, Strouss and Salmon, PL.C RASHID, WISSAM
One East Washington Street, Suite 1900
Phoenix, AZ 85004-2554 | ART UNIT PAPER NUMBER |
2195
DATE MAILED: 06/29/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/750,696 01/25/2013 Alfonso ffiguez 64636-2 9485

TITLE OF INVENTION: Parallel Processing with Proactive Solidarity Cells

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 09/29/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

L. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)

Amazon
Exhibit 1002
Page 029



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

129_5 24 7590 06/29/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Jennings, Strouss and Salmon, PL.C States Postal Service with sufficient postage for first class mail in an envelope
£s, : ddressed to the Mail ddress ab being facsimil
- - addressed to the Mail Stop ISSUE FEE address above, or being facsimile
One East Washington Street, Suite 1900 transmitted to the USPTO (571) 273-2885. on the date indicated below.

Phoenix, AZ 85004-2554

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/750,696 01/25/2013 Alfonso Ifiiguez 64636-2 9485
TITLE OF INVENTION: Parallel Processing with Proactive Solidarity Cells
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 09/29/2015

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
RASHID, WISSAM 2195 718-102000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/750,696 01/25/2013 Alfonso [higuez 64636-2 9485
I EXAMINER |
129524 7590 06/29/2015
Jennings, Strouss and Salmon, PL.C RASHID, WISSAM
One East Washington Street, Suite 1900
Phoenix, AZ 85004-2554 I ART UNIT PAPER NUMBER |

2195

DATE MAILED: 06/29/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

, L. , 13/750,696 iINIGUEZ, ALFONSO
Examiner-Initiated Interview Summary i i
Examiner Art Unit
WISSAM RASHID 2195

All participants (applicant, applicant’s representative, PTO personnel):

(1) WISSAM BASHID. (3) .

(2) MICHAEL K. KELLY. (4) .

Date of Interview: 18 June 2015.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 [102 [J103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 14 and 19.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Examiner informed applicant's representative, Mr. Kelly, that the amendment was not in conformance with what was
indicated as allowable subject matter in the non-final rejection mailed on 03/11/2015. Namely, intervening claim 13
was not included in the independent form of claim 14. Examiner also suggested cancelling independent claim 1 or
amending claim 1 to include limitations of claims 2, 3, 8, 13 and 14 (the intervening claims and the limitations of claims
14 itself) for claims fo recite allowable subject matter, examiner also suggested cancelling recitations of the
alphabetical designations of each limitations and Mr. Kelly authorized an examiner's amendment to fix the issues and
any outstanding antecedent issues that may arise due to the amendents.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment
/WISSAM RASHID/ /MENG AN/
Examiner, Art Unit 2195 Supervisory Patent Examiner, Art Unit 2195

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150622
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Application No. Applicant(s)
13/750,696 INIGUEZ, ALFONSO
. . f i AlA (First Inventor to
Notice of Allowability %g‘;‘/‘\“ﬁrRASHlD Q{Bg"“ File) Statis
No

-- 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 05/29/2015 and interview on 06/18/2015.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1, 4-7. 9-12 and 15-19 now renumbered as 1-14. As a result of the allowed claim(s), you may be eligible to
benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application.
For more information, please see hiip://www.usplo.gov/patents/init_events/oph/index.jsg or send an inquiry to
PPHfeedback@uspio.gov .

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

a)[J Al b)[JSome *c)[] None of the:
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.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 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. [ Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [{ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 05/29/2015

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. X Interview Summary (PTO-413),
Paper No./Mail Date 20150622 .

/WISSAM RASHID/ /MENG AN/
Examiner, Art Unit 2195 Supervisory Patent Examiner, Art Unit 2195

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150622
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Application/Control Number: 13/750,696 Page 2
Art Unit: 2195

1. The present application is being examined under the pre-AlA first to invent
provisions.

EXAMINER’S AMENDMENT
2. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Pursuant MPEP 606.01 the title will be amended to the following:
--PARALLEL PROCESSING WITH SOLIDARITY CELLS BY PROACTIVELY
RETRIEVING FROM A TASK POOL A MATCHING TASK FOR THE SOLIDARITY

CELL TO PROCESS--

Authorization for this examiner’'s amendment was given in a telephone interview

with Mr. Michael K. Kelly, Registration No. 32,848, on 06/18/2015.

The following claim listing will replace all prior versions of claim listings:

1. (Currently Amended) An apparatus for parallel processing of a large computing
requirement, the apparatus comprising:
a} a central processing unit ("CPU");

b} a task pool in electronic communication with the CPU; and
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Application/Control Number: 13/750,696 Page 3
Art Unit: 2195

&} a first solidarity cell in electronic communication with the task pool, the first
solidarity cell comprising a first agent configured to proactively retrieve, from the task
pool, without requiring an instruction from the CPU, a matching task for the solidarity
cell to processs-;

wherein the CPU populates the task pool by dividing the requirement into one

or more threads and placing the threads in the task pool, each thread comprising one or

more tasks, and the matching task being one of the tasks;

wherein each task comprises a descriptor, the descriptor containing at least:

a function to be executed: and

a memory location of data upon which the function is to be executed:;

wherein the first agent is a data frame comprising: a source address, a

destination address and a payload;

wherein the first agent retrieves the matching task by:

being dispatched by the first solidarity cell to the task pool, during which

the source address is the first solidarity cell's address, the destination address is

the task pool's address, and the payload comprises a list of functions the first

solidarity cell is configured to perform:

searching the task pool for a task that is ready to be processed and has a

function that the first solidarity cell can perform: and

returning to the first solidarity cell, during which the source address is the

task pool's address, the destination address is the first solidarity cell's address,
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Application/Control Number: 13/750,696 Page 4
Art Unit: 2195

and the payload comprises the descriptor of the matching task.

2. (Cancelled)

3. (Cancelled)

4. (Currently Amended) The apparatus of claim 3 1 wherein the task pool notifies the

CPU when the tasks of a thread are completed.

5. (Currently Amended) The apparatus of claim 3 1 wherein the tasks each comprise a
task type selected from a set of task types, and wherein the first solidarity cell is

configured to perform tasks of one or more of the task types.

6. (Original) The apparatus of claim 5 wherein the matching task is a task that is ready

to be processed and has a task type that the first solidarity cell can perform.

7. (Currently Amended) The apparatus of claim 6 wherein the first agent retrieves the
matching task by:

&} searching the task pool for a task that is ready to be processed and has a task type
that the first solidarity cell can perform; and

b} identifying the matching task.
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Application/Control Number: 13/750,696 Page 5
Art Unit: 2195

8. (Cancelled)

9. (Currently Amended) The apparatus of claim 8 1 wherein the matching task is a task
that is ready to be processed and the function of the matching task can be performed by

the first solidarity cell.

10. (Original) The apparatus of claim 9 wherein the first agent retrieves the matching

task by searching the task pool for a task that is ready to be processed and has a

function that the first solidarity cell can perform, and identifying the matching task.

11. (Currently Amended) The apparatus of claim 8 1wherein the descriptor further

contains a memory location where processed data is to be stored.

12. (Currently Amended) The apparatus of claim 8 1wherein the descriptor is a data

structure and the task contains a reference to the memory location of the descriptor.

13. (Cancelled)

14. (Cancelled)

15. (Currently Amended) The apparatus of claim 44 1 wherein the task pool occupies a

region of physical memory.
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Application/Control Number: 13/750,696 Page 6
Art Unit: 2195

16. (Original) The apparatus of claim 15 wherein the task pool is disposed in a hardware

block dedicated to the task pool.

17. (Original) The apparatus of claim 1 further comprising a second solidarity cell
comprising a second agent that proactively retrieves matching tasks from the task pool
for the second solidarity cell to process, wherein the matching task for each solidarity
cell is a task in the task pool that is ready to be processed and can be performed by the

solidarity cell.

18. (Original) The apparatus of claim 17 wherein each solidarity cell sends its agent to

the task pool when the solidarity cell does not have a matching task to process.

19. (Currently Amended) An apparatus for parallel processing of a large computing
requirement, the apparatus comprising:
&} a central processing unit ("CPU");
b} a task pool in electronic communication with the CPU;
&) first solidarity cell in electronic communication with the task pool, the first
solidarity cell comprising a first agent configured to proactively retrieve, from the
task pool, a matching task for the solidarity cell to process; and
&} a second solidarity cell comprising a second agent that proactively retrieves

matching tasks from the task pool for the second solidarity cell to process, wherein
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Application/Control Number: 13/750,696 Page 7
Art Unit: 2195

the matching task for each solidarity cell is a task in the task pool that is ready to be
processed and can be performed by the solidarity cell;
wherein each solidarity cell sends its agent to the task pool when the
solidarity cell does not have a matching task to process; and
wherein each agent comprises a source address, a destination address, and a payload,
and wherein each agent retrieves a matching task by:
a} being dispatched by its solidarity cell to the task pool, during which the source
address is its solidarity cell's address, the destination address is the task pool's
address, and the payload comprises a list of functions the agent's solidarity cell is
configured to perform;
b} searching the task pool for a task that is ready to be processed and has a
function that the agent's solidarity cell can perform; and
& returning to its solidarity cell, during which the source address is the task
pool's address, the destination address is the agent's solidarity cell's address,

and the payload comprises a descriptor of the matching task.

20. (Canceled)

Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to WISSAM RASHID whose telephone number is
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Application/Control Number: 13/750,696 Page 8
Art Unit: 2195

(571)270-3758. The examiner can normally be reached on Monday through Friday,
7:30 - 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Meng-Ai An can be reached on (571) 272-3756. 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.

/MENG AN/
Supervisory Patent Examiner, Art Unit 2195

/WISSAM RASHID/
Examiner, Art Unit 2195
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Application No. Applicant(s)

, L. , 13/750,696 iINIGUEZ, ALFONSO
Examiner-Initiated Interview Summary i i
Examiner Art Unit
WISSAM RASHID 2195

All participants (applicant, applicant’s representative, PTO personnel):

(1) WISSAM BASHID. (3) .

(2) MICHAEL K. KELLY. (4) .

Date of Interview: 18 June 2015.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 [102 [J103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 14 and 19.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Examiner informed applicant's representative, Mr. Kelly, that the amendment was not in conformance with what was
indicated as allowable subject matter in the non-final rejection mailed on 03/11/2015. Namely, intervening claim 13
was not included in the independent form of claim 14. Examiner also suggested cancelling independent claim 1 or
amending claim 1 to include limitations of claims 2, 3, 8, 13 and 14 (the intervening claims and the limitations of claims
14 itself) for claims fo recite allowable subject matter, examiner also suggested cancelling recitations of the
alphabetical designations of each limitations and Mr. Kelly authorized an examiner's amendment to fix the issues and
any outstanding antecedent issues that may arise due to the amendents.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment
/WISSAM RASHID/ /MENG AN/
Examiner, Art Unit 2195 Supervisory Patent Examiner, Art Unit 2195

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150622
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6/22/2015 task pool address retrieve - Google Scholar

Xtremweb' A generic gicbai computmg system

G Fadak, © Germaln, V Nard, - Cluster Computing and ., 2001 - lse ve jees.org
.. Atthe end of the computatlon the worker sends back results to the specmed address, through

the . in two parts: Dispatcher The dispatcher selects a bunch of tasks from the task pool and

distributes ... When a worker requests a work the scheduler first selects the task that may be run ...

CHed by 420 Relaled articles Al 13 varsions  Cite  Save

Adaptive task pools: efﬁceeﬂtiy baiancang large number of tasks on shared-address spaces
& Hoth y, T Rauber - Inlemational Journal of Paralie! Programming, 2011 - Springer
.. For a distributed address space, task granularity cannot be too fine-grained because of the use .
we describe the proposed data structure and the operations to insert, retrieve, and steal ... The
adaptive task pool implementation described in the following section is done in this level. ...
Cited by 8 Related anticles Al 7 versions Cile  Save

Websate task performance by older adults

L Frisst, L Nayak, | Stuart-Hamdlton - Behaviour & Information ., 2007 ~ Tavior & Francis

. Three webS|tes were selected randomly out of a pool of 10. ... 2.6 Website task procedure. The
participants were provided with a website Uniform Resource Locator (URL) and instructed to
retrieve information regarding indigestion from each of the three websites. ...

Cited by 18 Related arlicles  All Sversions  Cile  Save

Distributed Parallel Processing Based on Master/Worker Model in Heterogeneous Computing
Envaronment

ag, Y Huang, 87 Guo -~ Advancas in Inforrnation . ¥¢ M
Access task pool in polling scheme Retrieve Task Resolvmg task conflguratlon Step 2.2.1: If the
access is unsuccessful The Wi executes the task and sets the attributes: Ei=Ei+1, li= Wi(IP address). ...
Step 3: Results returning The WNSs put the task results back to the task pool. ...

Ciled by 8 Related articles Al 2 versions Cile Save

Latent learning in a swimming pool place task by rats: Evidence for the use of associative and
not cognitive mapping processes

1Q Whishaw ~ The Quarterly Jdoumnal o
... In an initial demonstration of latent Iearnlng in the swimming pool, Sutherland and Linggard
(1982) allowed their rats to swim in the pool with the ... (1989a, 1989b) attempted to address this
question by pretraining rats on the procedural features of the task (searching for a ...

Cited by 83 Related articles Al Sversions Cile  Save

¥ et men ~io
of Experimental Paychalogy, 1981 ~ Tavior & Francis

A characterization of performance by men and women in a virtual Morris water task:: A large and

reliable sex difference
RS Astur, ML Orliz, RJ Sutherdand - Behavioural hrain £ S

. In this paper, an attempt is made to address two questlons (1 ) can a version of the ... be successfully
used to test humans, and (2) will this kind of spatial learning task reveal any ... computerized 3D
graphics, 20 male and 20 female undergraduates were placed in a circular poolin a ...
Cited by 388 Related articles Al 13 versions Cite  Save

ShARe/CLEF eHealth Evaluation Lab 2013, Task 3. Information retrieval 1o address patients’
questions when reading clinical repcrts

[ S Wy I leanvme o Wadlvs 1Y aumiime Folly Ya T oY
L Gosurnol, GJF Jones, L Kally, J Laveling. . - CLEF 2013 Online L,

..... 3 - doras.deu e
.. Task 3: Information Retrieval to Address ... Wlth thls approach, five training and fifty test queries
have been generated for use in the task. ... For each query, an IR system that implements a standard
BM25 weighting scheme [16] has been used to retrieve a shallow pool of documents. ...
Cited by 19 Related articles  All Qversions  Cite  Save

Optimization techniques for ;mpﬂementmg paraiiei skeletons in grid environments

M Aldinuect, M Danelutto, J Ddnnweber. .« Proo. of CMPP: intl, L, 2004 « Ciles

.. instance of RemoteReference has a reference to a RemoteVaIue instance, Wthh is used to
retrleve an object ... When getValue() is invoked, it first checks if the IP address is the address of
the local ... which means that a server will not have to get back to the task pool manager every ...
Cited by 22 Related articles  All 6 varsions Cite  Save More
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Lithium: A Structured Parallel Programming Environment inJa va

M Danslutlo, P Tell - Computational Sclence--COS 2002, 2002 - Springer

.. The Java programming environment includes features that can be naturally used to address
network and ... parallel computation, by just issuing an evaluator parDo() method call; 5. retrieve
the final ... on each one of the processing elements available and a task pool manager on ...

Cited by 40 Related arlicles Al 6 versions Cite  Save

Usmg an authentication server o obtain dial-out information on a network

v US Patent 0 144 (\Q 7000 - Goo \-1~ Patents

0L
Lt would be preferable to offload this process to another device. Currently, however, there are no

network devices designed to perform this task other than an access server. ... IP address allocation

in a network environment. ... IP pool management utilizing an IP pool MIB.

Cited by 102 Related arlicles  All 2 versions  Cite  Save
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For: SYSTEMS AND METHODS FOR PARALLEL PROCESSING WITH PROACTIVE SOLIDARITY CELLS

The applicant, Alfonso Iniguez , owner of 100  percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
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filed, July 24, 2014 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer
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extend to the expiration date of the full statutory term of any patent granted on said reference application, “as the term of any patent granted on
said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference
application,” in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is
held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full
statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than
five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No. 32,848

/Michael K. Kelly/ 6/2/2015
Signature Date
Michael K. Kelly
Typed or printed hame
Attorney for Applicant 602-262-5824
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) is included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt
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Confirmation Number: 9485

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number: 129524
Filer: Michael K Kelly
Filer Authorized By:
Attorney Docket Number: 64636-2
Receipt Date: 02-JUN-2015
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Time Stamp: 12:38:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment
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Payment Type Deposit Account
Payment was successfully received in RAM $160

RAM confirmation Number 9478

Deposit Account 501234
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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. Lo . erminalDisclaimer_SwarmTec
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Warnings:
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2 Fee Worksheet (SB06) fee-info.pdf no 2
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alda8
Warnings:
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Total Files Size (in bytes):| 220368

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket: 64636-4
Reply to March 11, 2015 Office Action
I hereby certify that this correspondence is being filed via EFS-
Web with the United States Patent and Trademark Office on
May 29, 2015.

By: _/Cynthia McMorrow/
Cynthia McMorrow

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of Customer No.: 129524
Alfonso Iniguez Group Art Unit: 2195
Serial No.: 13/750,696 Examiner: Wissam Rashid

Filed: January 25, 2013 Confirmation No.: 9485

R N S N N e e

For:  SYSTEMS AND METHODS FOR PARALLEL PROCESSING WITH PROACTIVE
SOLIDARITY CELLS

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

RESPONSE PURSUANT TO 37 CFR 1.111

Honorable Commissioner:
In Response to the Non-Final Office Action dated March 11, 2015, please amend the

above-identified application as follows:

Amendments to the Title begin at Page 2 of this Paper;

Amendments to the Specification begin at Page 3 of this Paper;

Amendments to the Claims are reflected in the Listing of the Claims which

begins on Page 4 of this Paper; and

Remarks begin on Page 8 of this Paper.

4993617v1(64636.2)
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Attorney Docket: 64636-4
Reply to March 11, 2015 Office Action

AMENDMENTS TO THE TITLE

Please amend the title as follows:

Systems and Methods for Parallel Processing With Proactive Solidarity Cells

4993617v1(64636.2)

Amazon
Exhibit 1002
Page 061



Attorney Docket: 64636-4
Reply to March 11, 2015 Office Action

AMENDMENTS TO THE SPECIFICATION

Please amend Paragraph [0011] as follows:

(00117 Referring to FIGS. 1 and 2, the task pool 13 preferably occupies a region of physical
memory that is addressable by the CPU 11, Preferably, the task pool 13 is also addressable by the
cells 12A . .. n. Preferably, the task pool 13 is disposed in a dedicated hardware block to provide
maximum access speed by the CPU 11 and cells 12A .. . n. Alternatively, the task pool 13 may
be software based. In this embodiment, the contents of the task pool 13 are stored in memory, as
in the hardware-based embodiment, but are represented by data structures. The task pool 13
contains one or more task threads 21, A task thread 21 represents a computational task that a
component of the larger requirement imposed on the CPU 1. In one embodiment, the CPU 11
may initialize and then populate the task pool 13 by dividing the large requirement into
concurrently executable threads 21 and places the threads 21 in the task pool 13, A thread 2% 1s
composed of one or more tasks 22, A task 22 may have a task type and a descriptor, The task
type is an indicator that describes which solidarity cells 12A . . . n are capable of performing the
task 22. The task pool 13 may also use the task type to prioritize tasks 22 having the same type.
In one embodiment, which may be advantageous for a large-scale system 14, the task pool 13
may maintain a prioritization table {not shown} that documents the solidarity cells 12A .. . n
present in the system 18, the types of tasks 22 each is capable of performing, and whether or not
each cell 12A . . . n is presently processing a task 22. The task pool 13 may use the prioritization
table to determine which of the eligible tasks 22 to assign to a requesting cell 12A .. . noas

described below,
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AMENDMENTS TO THE CLAIMS

Listing of the Claims:

1. (Amended) An apparatus for parallel processing of a large computing

requirement, the apparatus comprising:

a) a central processing unit ("CPU");

b) a task pool in electronic communication with the CPU; and

c) a first solidarity cell in electronic communication with the task pool, the first
solidarity cell comprising a first agent configured to proactively retrieve from the
task pool, without requiring an instruction from the CPU, a matching task for the
solidarity cell to process.

2. (Original) The apparatus of claim 1 wherein the CPU populates the task pool.

3. (Original) The apparatus of claim 2 wherein the CPU populates the task pool by
dividing the requirement into one or more threads and placing the threads in the task
pool, each thread comprising one or more tasks, and the matching task being one of the
tasks.

4. (Original) The apparatus of claim 3 wherein the task pool notifies the CPU when the
tasks of a thread are completed.

5. (Original) The apparatus of claim 3 wherein the tasks each comprise a task type selected
from a set of task types, and wherein the first solidarity cell is configured to perform
tasks of one or more of the task types.

6. (Original) The apparatus of claim 5 wherein the matching task is a task that is ready
to be processed and has a task type that the first solidarity cell can perform.

7. (Original) The apparatus of claim 6 wherein the first agent retrieves the matching
task by:

a) searching the task pool for a task that is ready to be processed and has a task type
that the first solidarity cell can perform; and
b) identifying the matching task.

8. (Original) The apparatus of claim 3 wherein each task comprises a descriptor, the
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10.

11.

12.

13.

14.

descriptor containing at least:
a) a function to be executed; and
b) a memory location of data upon which the function is to be executed.
(Original) The apparatus of claim 8 wherein the matching task is a task that is ready
to be processed and the function of the matching task can be performed by the first
solidarity cell.
(Original) The apparatus of claim 9 wherein the first agent retrieves the matching task
by searching the task pool for a task that is ready to be processed and has a function
that the first solidarity cell can perform, and identifying the matching task.
(Original) The apparatus of claim § wherein the descriptor further contains a memory
location where processed data is to be stored.
(Original) The apparatus of claim § wherein the descriptor is a data structure and
the task contains a reference to the memory location of the descriptor.
(Original) The apparatus of claim 8 wherein the first agent is a data frame comprising:
a) a source address;
b) a destination address; and
c) apayload.
(Amended) An apparatus for parallel processing of a large computing requirement, the
apparatus comprising:
a) a central processing unit ("CPU");
b) a task pool in electronic communication with the CPU; and
c) a first solidarity cell in electronic communication with the task pool, the first solidarity
cell comprising a first agent configured to proactively retrieve, from the task pool, a
matching task for the solidarity cell to process;

wherein the CPU populates the task pool by dividing the requirement into one
or more threads and placing the threads in the task pool, each thread comprising one or
more tasks, and the matching task being one of the tasks;

wherein each task comprises a descriptor, the descriptor containing at least:
a) a function to be executed; and

b) a memory location of data upon which the function is to be executed; and
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15.

16.

17.

18.

19.

wherein the first agent retrieves the matching task by:

a) being dispatched by the first solidarity cell to the task pool, during which the source
address is the first solidarity cell's address, the destination address is the task pool's
address, and the payload comprises a list of functions the first solidarity cell is
configured to perform;

b) searching the task pool for a task that is ready to be processed and has a
function that the first solidarity cell can perform; and

c) returning to the first solidarity cell, during which the source address is the task
pool's address, the destination address is the first solidarity cell's address, and the
payload comprises the descriptor of the matching task.

(Amended) The apparatus of claim 14 wherein the task pool occupies a region of

physical memory.

(Original) The apparatus of claim 15 wherein the task pool is disposed in a hardware

block dedicated to the task pool.

(Original) The apparatus of claim 1 further comprising a second solidarity cell

comprising a second agent that proactively retrieves matching tasks from the task pool for

the second solidarity cell to process, wherein the matching task for each solidarity cell is a

task in the task pool that is ready to be processed and can be performed by the solidarity

cell.

(Original) The apparatus of claim 17 wherein each solidarity cell sends its agent to

the task pool when the solidarity cell does not have a matching task to process.

(Amended) An apparatus for parallel processing of a large computing requirement, the

apparatus comprising:

a) a central processing unit ("CPU");
b) a task pool in electronic communication with the CPU;
c) first solidarity cell in electronic communication with the task pool, the first solidarity
cell comprising a first agent configured to proactively retrieve, from the task pool, a
matching task for the solidarity cell to process; and
d) a second solidarity cell comprising a second agent that proactively retrieves matching

tasks from the task pool for the second solidarity cell to process, wherein the matching
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task for each solidarity cell is a task in the task pool that is ready to be processed and can
be performed by the solidarity cell;
wherein each solidarity cell sends its agent to the task pool when the solidarity cell
does not have a matching task to process; and
wherein each agent comprises a source address, a destination address, and a payload, and wherein
each agent retrieves a matching task by:

a) being dispatched by its solidarity cell to the task pool, during which the source
address is its solidarity cell's address, the destination address is the task pool's
address, and the payload comprises a list of functions the agent's solidarity cell is
configured to perform;

b) searching the task pool for a task that is ready to be processed and has a function that
the agent's solidarity cell can perform; and

c) returning to its solidarity cell, during which the source address is the task pool's
address, the destination address is the agent's solidarity cell's address, and the payload
comprises a descriptor of the matching task.

20. (Canceled)
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REMARKS

This is a complete and timely response to the non-final Office Action dated March 11,
2015. Claims 1 - 19 remain pending in the application. Claims 14 and 19 are indicated as
allowable, and Claims 1-13 and 15-18 are rejected. By this Amendment, Claims 14, 15, and 19
are amended, and Claim 20 is canceled without prejudice or disclaimer. Reconsideration of
Claims 1- 19 is respectfully requested in view of the foregoing amendments and the following

Remarks.

1. Allowable Subject Matter

Applicant thanks Examiner Rachid for indicating that Claims 14 and 19 would be
allowable if rewritten in independent form to include all of the limitations of the base and
intervening claims. Claims 14 and 19 are amended herein as suggested by the Examiner, and
Claim 15 is amended to depend from Claim 14. Accordingly, Claims 14, 15, 16, and 19 are now

allowable.

II. Interview Summary

The undersigned thanks Examiner Rachid for the courtesies extended during the breif
telephone interview conducted March 2, 2015, during which Group I (Claims 1- 19) was elected
for initial prosecution. Election of Group I is hereby confirmed. Claim 20 is canceled, without

prejudice or disclaimer

III. Double Patenting

At Page 6 the Office Action provisionally rejects Claim 1 on the ground of nonstatutory
obviousness-type double patenting as being upatentable over Claim 1 of copending Application
No. 14/340,332 in view of Bates U.S. Publication 2007/0074207. The rejection is respectfully
traversed. Nonetheless, in order to advance prosecution, a terminal disclaimer in compliance

with 37 CFR 1.321(c) is included herewith.

4993617v1(64636.2)

Amazon
Exhibit 1002
Page 067



Attorney Docket: 64636-4
Reply to March 11, 2015 Office Action

1V. Claim Rejections Under 35 U.S.C. 103

At Page 9, the Office Action rejects Claims 1-12 and 15-18 under pre-AIA 35 U.S.C.
103(a) as being unpatentable over Bates U.S. Publication. 2007/0074207. At Page 16, the Office
Action rejects Claim 13 under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Bates in
view of Sikdar U.S. Publication 2006/0026377. The rejections are respectfully traversed.

Presently known multiprocessing paradigms suffer from two major drawbacks caused by
the architectural requirement that the CPU divide and distribute coprocessing threads. First, a
significant amount of the CPU's processing time is consumed in managing the co-processing
tasks. Second, a co-processor will remain idle as it waits for a thread to be assigned to it by the
CPU. The present invention provides a multiprocessor system that alleviates the management
workload on the CPU and keeps the co-processors busy by using co-processors that proactively
and autonowmously seek threads to process; that is, the co-processors vetrieve tasks from the task
pool without requiring an instraction from the CPU o do so.  For example, each co-processor
may include an agent that is dispatched by the co-processor to searches a task pool and acquire a

task for the co-processor to perform.

FIG. 1 of the pending application is reproduced below for convenience:
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FIG. 1

In particular, a processing system 10 includes a CPU 11 and any number of solidarity
cells 12. The cells 12 communicate with a task pool 13 through a switching fabric 14. The CPU
11 may also communicate with the task pool through the switching fabric. Significantly, the
cells 12 act autonmmonsly; that is, they may act independently of the CPU 11 or any other co-
processor, In particular, the cells 12 do not require an instruction from the CPU 11 o act. The
ceils also act proaciively in that they seck a task from the task pool as seer as a cell becomes
available to do further processing. In an embodiment, a cell may acquire a task by sending an
agent 3} to the task pool 13 to search for and retrieve an available task 22 that requires
completion, is not locked, and has a task type that can be performed by the cell 12. (Applicant’s

Specification, Paragraph [0014]).

Each ageot 30 is an autonomous representative of its corresponding solidarity cell 12.

That is, an agent may be dispatched by its corresponding cell to retrieve a task any time the cell is

10
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idle or capable of performing additional processing. In this manner, the cells are not forced to
wait idly for an instruction from the CPU 11. This makes the system 18 more efficient than
traditional computer architectures in which auxiliary modules and co-processors are dependent

on instructions from the main CPU. (Applicant’s Specification, Paragraph [0015]).

In contrast, Bates describes a typical prior art coprocessing regime in which the
coprocessors are controlled by the main processor. FIG. 1 of Bates is reproduced below for

reference:

11
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FIG. 1

The cell processor 100 includes a power processor unit (PPU) 102 and several synergistic

processing units (SPU) 104, Paragraph [0033] of Bates specifically states that the “PPU 132 acts

Moreover, when an SPU 104 has completed processing a

a5 a controller for the SPUs 104
task it may notify the PPU that a given task has been completed by either: i) assigning an ID to a

task or barrier that can later be polled for completion from the PPU 102; or ii) configuring SPU
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tasks to send a PPU interrupt upon finishing. Both methods involve direct communication

between the PPU and SPU. (Bates, Paragraph [0059]).

As amended herein, Claim 1 specifically recites that agent is configured to proactively
retrieve a task from the task pool “without requiring an instruction from the CPU.” Support for
this element may be found, inter alia, at Paragraph [0015] of Applicant’s originally filed
application (U.S. Publication 2014/0215470) Nowhere is this feature disclosed or suggested in
Bates. To the contrary, the Bates task management system requires direct coordination and

control of the STUs by the PPU.

With regard to the foregoing rejection under 35 U.S.C. 103, Section 2141.02 of the
Manual of Patent Examining Procedure (MPEP) states that when determining the differences
between the prior art and the claims, the question under 35 U.S.C. 103 is not whether the
differences themselves would have been obvious, but whether the claimed invention as a whole
would have been obvious. Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 218 USPQ 871
(Fed. Cir. 1983); Schenck v. Nortron Corp., 713 F.2d 782, 218 USPQ 698 (Fed. Cir. 1983).

Neither Bates nor the other references of record, alone or in combination, disclose or

suggest various elements of the pending claims including, inter alia:

a first solidarity cell in electronic communication with the task pool, the
first solidarity cell comprising a first agent configured to proactively retrieve
from the task pool, without requiring an instruction from the CPU, a matching
task for the solidarity cell to process

as called for in Claim 1 (and Claims 2 — 13 and 17 — 18 which variously depend therefrom).

13
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V. Conclusion

In view of the foregoing, Applicant respectfully submits that Claims 1- 19 are now in
condition for allowance, and a Notice of Allowance is therefore earnestly solicited. Should the
Examiner have any questions, the Examiner is encouraged to contact the undersigned at (602)
262-5824. In addition, The Commissioner is hereby authorized to charge any fees which may be
required, or credit any overpayment, to Deposit Account No. 501234 (Docket No. 64636-2).

Respectfully submitted,

Date: May 29, 2015 /Michael K. Kelly/
Michael K. Kelly
Registration No. 32,848
(480) 262-5824

mkelly@jsslaw.com
Jennings, Strouss and Salmon, PLC
One East Washington Street, Suite 1900
Phoenix, AZ 85004
Tel: 602.262.5824
Fax: 602.495.2625
14

4993617v1(64636.2)

Amazon
Exhibit 1002
Page 073



I hereby certify that this correspondence is being filed via EFS-
Web with the United States Patent and Trademark Office on
May 29, 2015.

By: _/Cynthia McMorrow/
Cynthia McMorrow

PATENT
Attorney Docket No. 64636-2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of Customer No.: 129524
Alfonso Iniguez Group Art Unit: 2195
Serial No.: 13/750,696 Examiner: Wissam Rashid

Filed: January 25, 2013 Confirmation No.: 9485

N N N N N N N N N

For:  SYSTEMS AND METHODS FOR PARALLEL PROCESSING WITH
PROACTIVE SOLIDARITY CELLS

SUPPLEMENTAL
INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Honorable Commissioner:

Each item of information listed in the attached PTO/SB/08a, may be material to
the examination of the above-identified application and is, therefore, submitted in
compliance with the duty of disclosure defined in 37 CFR §§ 1.56, 1.97 and 1.98. The
Examiner is requested to make these items of official record in this application.

This Information Disclosure Statement under 37 CFR §§ 1.56, 1.97 and 1.98 is
not to be construed as a representation that a search has been made, that additional
information material to the examination of this application does not exist, or that any one

or more of these items constitutes prior art.
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Atty. Dkt. No. 64636-2

This statement is filed pursuant to:

O

(XX)

)

37 C.F.R. § 1.97(b).

This information disclosure statement is filed either (1) within three months of the filing
date of the national applications; (2) within three months of the date of entry of the
national stage as set forth in 37 C.F.R. §1.491 in an international application; or (3)
before the mailing date of a first office action on the merits, whichever event occurs last.

Accordingly, this information disclosure statement requires no fee and no certification.

37 C.F.R. §1.97(c).

This information disclosure statement is filed after the period specified in 37 C.F.R.
§1.97(b), but before the mailing date of either (1) a final action under 37 C.F.R. §1.113 or
(2) a notice of allowance under 37 C.F.R. §1.311.

Accordingly, this information disclosure statement requires either the fee specified in 37
C.F.R. §1.17(p) for submission of an information disclosure statement under 37 C.F.R.
§1.97(c) ($180), or a certification according to 37 C.F.R. §1.97(¢).

37 C.F.R. §1.97(d).

This information disclosure statement is filed after the period specified in 37 C.F.R.
§1.97(c).

Accordingly, this information disclosure statement requires the petition fee specified in
37 C.E.R. §1.17(1) (1) to consider an information disclosure statement under 37 C.F.R.
§1.97(d) ($140), a certification according to 37 C.F.R. §1.97(¢), and a petition requesting
consideration of the information disclosure statement.

If this statement crossed in the mail with an Office Action, or is otherwise not in

the indicated category of 37 C.F.R. §1.97, it is respectfully requested that this statement

be treated in the next appropriate category and made of record. To the extent required,

please treat this paper as a conditional petition for acceptance of the information

disclosure statement.
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11
() No fee is due.

(XX) The fee specified in 37 C.F.R. §1.17(p) for submission of an information disclosure
statement under 37 C.F.R. §1.97(c) is enclosed ($180).

() The petition fee specified in 37 C.F.R. §1.17(i) (1) to consider an information disclosure
statement under 37 C.F.R. §1.97(d) is enclosed ($140).

Please charge any additional required fee or credit any overpayment to our
Deposit Account Number 501234,

1
Pursuant to 37 C.F.R. §1.97(e), I certify:

(XX) No certification is necessary.

() Each item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of the statement.

() No item of information contained in the information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign
application, or, to my knowledge after making reasonable inquiry, was known to any
individual designated in 37 C.F.R. §1.56(c), more than three months prior to the filing of
the statement.

Respectfully submitted,

Date: May 29, 2015 /Michael K. Kelly
Michael K. Kelly
Registration No. 32,848

Jennings, Strouss and Salmon, PLC
One East Washington Street, Suite 1900
Phoenix, AZ 85004

Tel: 602.262.5824

Fax: 602.495.2625
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Amazon
Exhibit 1002
Page 084



2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov’

| APPLICATION NUMBER |

FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso liiiguez 221.0001
CONFIRMATION NO. 9485
29906 POWER OF ATTORNEY NOTICE
INGRASSIA FISHER & LORENZ, P.C.

7010 E. COCHISE ROAD

[010 £ COCHISE ROAD N AT

Date Mailed: 03/17/2015

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/04/2015.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

/hsarwari/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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13/750,696 01/25/2013 Alfonso Iniguez 64636-2
CONFIRMATION NO. 9485
129524 POA ACCEPTANCE LETTER

Jennings, Strouss and Salmon, PLC
One East Washington Steet, Suite 1900 I

Phoenix, AZ 85004-2554
Date Mailed: 03/17/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/04/2015.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hsarwari/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
13/750,696 01/25/2013 Alfonso [higuez 221.0001 9485
29906 7590 03/11/2015
EXAMINER

INGRASSIA FISHER & LORENZ, P.C. | |
7010 E. COCHISE ROAD RASHID, WISSAM
SCOTTSDALE, AZ 85253

| ART UNIT | PAPER NUMBER |

2195
| NOTIFICATION DATE | DELIVERY MODE |
03/11/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

docketing @ifllaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/750,696 INIGUEZ, ALFONSO

Office Action Summary Examiner Art Unit AA (First Inventor to File)
WISSAM RASHID 2195 SN‘Z‘“S

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 08/18/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)X] An election was made by the applicant in response to a restriction requirement set forth during the interview on
02 March 2015; the restriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-20is/are pending in the application.
5a) Of the above claim(s) 20 is/are withdrawn from consideration.
6)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-13 and 15-18 is/are rejected.
8)X] Claim(s) 14 and 19 is/are objected to.
9X] Claim(s) 1-20 are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 1/25/2013is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) & Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. 20150302 .
2) IZ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date 1/25/2013. ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150302
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Application/Control Number: 13/750,696 Page 2
Art Unit: 2195

1. The present application is being examined under the pre-AIA first to invent provisions.

DETAILED ACTION

2. Claims 1-20 are pending.

Election/Restrictions
3. Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-19, drawn to an apparatus for parallel processing using a central processing
unit and a task pool from which an agent of a solidarity cell proactively retrieves a matching task
for the solidarity cell to process, classified in class 718, subclass 102.

II. Claim 20, drawn to an apparatus with a CPU, plurality of solidarity cells, a switching
fabric in electronic communication with the CPU and in wireless communication with the
solidarity cells and one or more of the solidarity cells is a special purpose coprocessor and the

task pool prioritizes threads to be processed, classified in class 718, subclass 102.

4. During a telephone conversation with applicant's representative, Mr. Michael K.
Kelley, on 03/02/2015, a provisional election was made without traverse to prosecute the
invention of Group I, claims 1-19. Affirmation of this election must be made by applicant in
replying to this Office action. Claim 20 is withdrawn from further consideration by the

examiner, 37 CER 1.142(b}, as being drawn to a non-elected invention.
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Application/Control Number: 13/750,696 Page 3
Art Unit: 2195

5. Inventions Group I and Group II are related as combination and subcombination.
Inventions in this relationship are distinct if it can be shown that (1) the combination as claimed
does not require the particulars of the subcombination as claimed for patentability, and (2) that

the subcombination has utility by itself or in other combinations (MPEP § 806.05(c)). In the

instant case, the combination as claimed does not require the particulars of the subcombination
as claimed because the combination as claimed of Group I does not need the limitations of Group
II for patentability. Specifically, the combination as claimed of Group I does not require the
solidarity cells to be wireless connected to a switching fabric nor does it need the CPU to be in
communication with the task pool via a switching fabric. The subcombination has separate utility
such as a switching fabric in electronic communication with a CPU and in wireless
communication with solidarity cells and one or more of the solidarity cells is a special purpose

coprocessor and the task pool prioritizes threads to be processed.

6. The examiner has required restriction between combination and subcombination
inventions. Where applicant elects a subcombination, and claims thereto are subsequently found
allowable, any claim(s) depending from or otherwise requiring all the limitations of the
allowable subcombination will be examined for patentability in accordance with 37 CFR 1.104.

See MPEP § 821.04(a). Applicant is advised that if any claim presented in a continuation or

divisional application is anticipated by, or includes all the limitations of, a claim that is allowable
in the present application, such claim may be subject to provisional statutory and/or nonstatutory

double patenting rejections over the claims of the instant application.
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Application/Control Number: 13/750,696 Page 4
Art Unit: 2195

7. Because these inventions are independent or distinct for the reasons given above and
there would be a serious burden on the examiner if restriction is not required because the
inventions require a different field of search (see MPEP_§ 808.02), restriction for examination

purposes as indicated is proper.

8. Applicant is advised that the reply to this requirement to be complete must include an
election of the invention to be examined even though the requirement be traversed (37 CFR

1.143).

9. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the
currently named inventors is no longer an inventor of at least one claim remaining in the
application. Any amendment of inventorship must be accompanied by a request under 37 CFR

1.48(b) and by the fee required under 37 CFR 1.17(1).

Title
10. The title of the invention is not descriptive. A new title is required that is clearly

indicative of the invention to which the claims are directed.

Specification
11.  The disclosure is objected to because of the following informalities: In paragraph [0011]

of the specification, line 11 should presumably recite "...composed of ef one or more...”.
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Application/Control Number: 13/750,696 Page 5
Art Unit: 2195

Appropriate correction is required.

Double Patenting
12. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection
is appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).
13. A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the

scope of a joint research agreement.
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Application/Control Number: 13/750,696 Page 6
Art Unit: 2195

14. Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR

3.73(b).

15. Claim 1 is provisionally rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over Claim 1 of copending Application No. 14/340332
(hereinafter ‘332) in view of Bates et al. (U.S. Pat. App. Pub. 2007/0074207, hereinafter

“Bates”).

Examiner respectfully submits the relevant portions of MPEP §§ 804(II)(B)(1) and

804(I1)(B)(1)(a) with emphasis added for purposes of convenience in discussion and illustration:

MPEP § 804(II)(B)(1) Obviousness-Type

Any obviousness-type double patenting rejection should make clear:

(A)  The differences between the inventions defined by the conflicting claims
— aclaim in the patent compared to a claim in the application; and

(B)  The reasons why a person of ordinary skill in the art would conclude that
the invention defined in the claim at issue >is anticipated by, or< would have been
an obvious variation of >,< the invention defined in a claim in the patent.

MPEP § 804(II)(B)(1)(a) One-Way Obviousness

If the application at issue is the later filed application or both are filed on the
same day. only a one-way determination of obviousness is needed in resolving
the issue of double patenting, i.e., whether the invention defined in a claim in
the application would have been >anticipated by, or< an obvious variation of
>.< the invention defined in a claim in the patent. See, e.g., In re Berg, 140
F.3d 1438, 46 USPQ2d 1226 (Fed. Cir. 1998) (the court applied a one-way
test where both applications were filed the same day). If a claimed invention in
the application would have been obvious over a claimed invention in the patent,
there would be an unjustified timewise extension of the patent and an obvious-
type double patenting rejection is proper. Unless a claimed invention in the
application would have been >anticipated by, or< obvious over a claimed
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Application/Control Number: 13/750,696 Page 7
Art Unit: 2195

invention in the patent, no double patenting rejection of the obvious-type should

be made, but this does not necessarily preclude a rejection based on another type

of nonstatutory double patenting (see MPEP § 804, paragraph II.B.2. below).

It is noted that the instant application is a parent application ‘332. The differences
between the claimed inventions encompass replacement of the recitation of the limitations in the
claims and they appear to be substantially the same or duplicate or in some instances obvious
variations over one another. Specifically, the main difference between the inventions defined by
the conflicting claims is that the claim of the instant application is claiming an apparatus for
parallel processing of a large computing requirement that comprises a central processing unit
(CPU) in communication with a task pool, whereas the claim of ‘332 is claiming a processing
system where a controller populates the task pool with a first task. It is well-known in the art that
an apparatus claims and system claim are both hardware and when the limitations between the
two claims are similar would be obvious to implement as a system or apparatus as they are both
either machines or manufacture. Also, Bates teaches “a large computing requirement” as well
as a “controller configured to populate the task pool with a first task” (paragraph [0033]
lines 1-2 where the PPU acts as the "controller”, paragraph [0036] lines 6-10, where tasks are
added to the task queue, the task queue corresponding to "task pool”, paragraph [0010] lines 1-
0, where the program is designed so that parts of it can run concurrently corresponds to "large
computing requirement”).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the
invention was made to incorporate the teaching of Bates into ‘332 to include a controller to
populate a task pool with a task. The modification would be obvious because one of ordinary

skill in the art would be motivated to queue the tasks that have been designed to run concurrently
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Application/Control Number: 13/750,696
Art Unit: 2195

Page 8

in task queues so that as processors become available they can retrieve the tasks from the queue

thereby providing an efficient task allocation.

Therefore, the functions performed by Claim 1 of the instant application are obvious over

Claim 1 of ‘332 and as such are unpatentable for obviousness-type double patenting.

It is also noted that Claims 2 and 5 of the instant application and certain limitations of

Claims 1 and 3 of ‘332 are substantially identical.

Claim 1 of the instant application is shown in the table below with Claim 1 of ‘332 with

the differences boldfaced for the Applicant’s convenience.

Copending Application 14/340332

Instant Application 13/750696

1. A processing system, comprising:

a task pool;

a controller configured to populate the task

pool with a first task; and

a first co-processor configured to proactively

retrieve the first task from the task pool.

1. An apparatus for parallel processing of a
large computing requirement, the
apparatus comprising:

a) a central processing unit ("CPU");

b) a task pool in electronic communication
with the CPU; and

c) a first solidarity cell in electronic
communication with the task pool, the first
solidarity cell comprising a first agent
configured to proactively retrieve, from the

task pool, a matching task for the solidarity
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Application/Control Number: 13/750,696 Page 9
Art Unit: 2195

cell to process.

This is a provisional obviousness-type double patenting rejection.

Claim Rejections - 35 USC § 103

16.  The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed

or described as set forth in section 102 of this title, if the differences between the

subject matter sought to be patented and the prior art are such that the subject

matter as a whole would have been obvious at the time the invention was made to

a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was

made.

17. Claims 1-12 and 15-18 are rejected under pre-AIA 35 U.S.C. 103(a) as being

unpatentable over Bates et al. (U.S. Pat. App. Pub. 2007/0074207).

18. With respect to Claim 1, Bates substantially teaches the invention as claimed including:
an apparatus for parallel processing (Abstract, paragraph [0052] lines 1-4, 13-15), the apparatus
comprising:

a) a central processing unit ("CPU") (paragraph [0033] and Fig. I label 102, where the

PPU corresponds to the “CPU”’);
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b) a task pool in electronic communication with the CPU (paragraph [0036] lines 2-4,
where each task queue corresponds to “a task pool” and paragraph [0034] lines 1-3 where the
CPU communicates with main memory over an EIB bus, the EIB bus corresponding to the
“electronic communication”, the task queue resides in the main memory, paragraph [0036] lines
15-18 where the PPU polls the task queue to check completion of tasks. The polling occurs over
the EIB bus); and

c) a first solidarity cell in electronic communication with the task pool (paragraph
[0034] lines 1-3, paragraph [0035] lines 1-4, paragraph [0041] lines 1-3, the SPU corresponds
to “a first solidarity cell”, the first solidarity cell comprising a first agent configured to
proactively retrieve, from the task pool, a matching task for the solidarity cell to process
(paragraph [0035] lines 4-6, paragraph [0042] lines 5-6, paragraph [0057 ], where the SPU
Task Manager (STM) corresponds to the “first agent”, the STM retrieves a number of Task
Definitions from the task queue, the STM searches a matching task that has code affinity with the
SPU, i.e., an affinity with SPU code already loaded. The matching task is then selected and
processed).

Bates does not specifically disclose a large computing requirement.

However, Bates teaches a prior art technique of designing programs with threaded parts
that can execute concurrently and independent of each other (paragraph [0010] lines 1-0,
hereinafter “Prior Art”).

One of ordinary skill in the art at the time the invention was made would have recognized
the ability to utilize the teachings of the Prior Art system for designing programs that can execute

parts of the program independently and threaded such that the parts can run concurrently. The
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teachings of the Prior Art, when implemented in the Bates system, will allow one of ordinary
skill in the art to enable the PPUs to populate the separate task queues with the parts of the
program that can run concurrently. One of ordinary skill in the art would be motivated to utilize
the teachings of the Prior Art in the Bates system in order to efficiently execute tasks by
concurrently running tasks in SPU’s by allowing the SPU’s to retrieve tasks from task queues
that have the tasks prioritized in order of their concurrency. Therefore, the examiner concludes it
would have been obvious to one of ordinary skill in the art at the time of applicant’s invention to

arrive at the above-claimed invention.

19. With respect to Claim 2, Bates teaches: wherein the CPU populates the task pool
(paragraph [0036] lines 9-10, where the PPU corresponds to the CPU, and task queue
corresponds to “task pool"” and the tasks added to the task queue corresponds to “populates the

task pool”).

20. With respect to Claim 3, Bates teaches: wherein the CPU populates the task pool placing
the task in the task pool and the matching task being one of the tasks (paragraph [0036], the task
queue elements corresponds to "tasks", paragraph [0038] lines 1-3 and [0057 ] where the task
definitions are searched by the STM to check if there is code affinity with a code that is currently
loaded in the SPU, i.e., a task that has code affinity with the SPU than it is a matched task)

Bates does not specifically teach dividing the requirement into one or more threads and

placing the threads in the task pool and each thread has one or more tasks.
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However, Bates teaches a prior art technique of dividing the requirement into one or
more threads and each thread has parts that can execute independently of other parts (paragraph
[0010] lines 1-6, hereinafter “Prior Art2”). Bates further teaches placing tasks in a task queue
(paragraph [0036] lines 9-10)

One of ordinary skill in the art at the time the invention was made would have recognized
the ability to utilize the teachings of the Prior Art2 system for designing programs that can
execute parts of the program independently and place them in task pools. One of ordinary skill in
the art would be motivated to utilize the teachings of the Prior Art2 system in the Bates system of
placing tasks in a task queue in order to efficiently manage task by concurrently running tasks in
SPU’s by allowing the SPU’s to retrieve tasks from task queues that have the tasks prioritized in
order of their concurrency. Therefore, the examiner concludes it would have been obvious to
one of ordinary skill in the art at the time of applicant’s invention to arrive at the above-claimed

invention.

21. With respect to Claim 4, Bates teaches: wherein the task pool notifies the CPU when the
tasks of a thread are completed (paragraph [0059], [0053] lines 7-9, where the memory barrier

resides in the task queue, that memory barrier is polled by the PPU to check for completion).

22. With respect to Claim 5, Bates teaches: wherein the tasks each comprise a task type
selected from a set of task types, and wherein the first solidarity cell is configured to perform
tasks of one or more of the task types (paragraph [0046] lines 1-3, paragraph [0038] lines 1-12,

where each tasks specifies different I/O sizes and SPU task code requirements, paragraph
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[0057], where a SPU code that is already loaded in the local store of the SPU configures the
SPU/solidarity cell to perform a task from the task queue that requires that same SPU code, for
efficiencies realized by implementing code affinity techniques a task that matches the SPU's

ability with respect to which code is loaded in its local store will be selected).

23. With respect to Claim 6, Bates teaches: wherein the matching task is a task that is ready
to be processed and has a task type that the first solidarity cell can perform (paragraph [0057],

paragraph [0039] lines 10-13, where tasks in the queue are ready to be processed).

24, With respect to Claim 7, Bates teaches: wherein the first agent retrieves the matching task
by:

a) searching the task pool for a task that is ready to be processed and has a task type that the first
solidarity cell can perform (paragraph [0057], for efficiencies realized by code affinity practices,
the STM searches the task definitions for tasks that require code that is already loaded in the
SPU local store, paragraph [0039] lines 10-13,tasks in queues are ready to be processed, the
priority dictates the “readiness’ with respect to a lower priority task to be processed. i.e., the
higher the priority the more “ready” the task is to be processed); and b) identifying the matching

task (paragraph [0057], paragraph [0039] lines 10-13).

25. With respect to Claim 8, Bates teaches: wherein each task comprises a descriptor
(paragraph [0036] lines 4-6, where the task element corresponds to “task’ and the task

definition corresponds to “descriptor”), the descriptor containing at least:
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a) a function to be executed (paragraph [0038] lines 2-3, 11-12, where SPU code corresponds to
the “function” to be executed); and

b) a memory location of data upon which the function is to be executed (paragraph [0038] lines

1-2,7-8, 11-12, where the input address of task data is specified, the SPU code processes the task

data).

26. With respect to Claim 9, Bates teaches: wherein the matching task is a task that is ready
to be processed and the function of the matching task can be performed by the first solidarity cell
(paragraph [0057], [0039] lines 10-12, tasks in higher priority tasks queue that require the same
SPU code loaded in the local store of the SPU are matching tasks for “code affinity” efficiency

realization purposes. The tasks are in the task queue, they are ready for processing. ).

27. With respect to Claim 10, Bates teaches: wherein the first agent retrieves the matching
task by searching the task pool for a task that is ready to be processed and has a function that the

first solidarity cell can perform, and identifying the matching task (id.).

28. With respect to Claim 11, Bates teaches: wherein the descriptor further contains a
memory location where processed data is to be stored (paragraph [0038] lines 1-3, 5-8, where

the address of output data is included in the task definition as a task parameter).

29.  Withrespect to Claim 12, Bates teaches: wherein the descriptor is a data structure

(paragraph [0040] lines 1-3 and Table 1, task definition corresponds to “descriptor”) and the
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task contains a reference to the memory location of the descriptor (paragraph [0036] lines 4-5,
the task queue elements corresponds to “tasks” and they include pointers to the task definitions,

the task definitions corresponds to the “descriptor”).

30. With respect to Claim 15, Bates teaches: wherein the task pool occupies a region of
physical memory (Fig. I and paragraph [0036] lines 1-4 where the task queues reside in main

memory).

31. With respect to Claim 16, Bates teaches: wherein the task pool is disposed in a hardware
block dedicated to the task pool (id. where the task set corresponds to the "hardware block”
dedicated to the task pool, each task queue resides in the task set portion of the main memory,

therefore the task set is the "hardware block"” that is dedicated to the task queue).

32. With respect to Claim 17, Bates teaches: a second solidarity cell comprising a second
agent that proactively retrieves matching tasks from the task pool for the second solidarity cell to
process, wherein the matching task for each solidarity cell is a task in the task pool that is ready
to be processed and can be performed by the solidarity cell (Fig. I illustrates a plurality of SPUs,
a SPU corresponds to a "solidarity cell”, paragraph [0035] lines 1-6 where each SPU have their
own SPU Task Manager (STM), the STM corresponds to the “agent”. Considering a plurality of
SPU’s are described, there resides a first, second-N number of solidarity cells and agents. Each
agent can retrieve matching tasks from the task pool, see e.g. paragraph [0041] lines 1-3,

[0057] and [0039] lines 10-12 where the ready tasks are in the task queues, and the task that
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requires a code that is already loaded in the SPU is selected. The SPUs retrieve tasks when they
run out, paragraph [0042] lines 5-7. Furthermore, with independent tasks, the performance
scales linearly with the number of SPUs (paragraph [0042] lines 1-5. The SPU also skips task
definitions that have already been taken by other SPUs, see e.g. paragraph [0044] lines 4-5.

Therefore, each SPU is retrieving, matching tasks.).

33. With respect to Claim 18, Bates teaches wherein each solidarity cell sends its agent to the
task pool when the solidarity cell does not have a matching task to process (paragraph [0041]

lines 1-3 and paragraph [0055]).

34. Claim 13 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over
Bates et al. (U.S. Pat. App. Pub. 2007/0074207) in view of Sikdar et al. (U.S. Pat. App. Pub.

2006/0026377).

35. With respect to Claim 13, Bates teaches a first agent (paragraph [0035], the STM
corresponds to first agent). Bates does not specifically teach: a data frame comprising:

a) a source address;

b) a destination address; and

c) a payload.

However, Sikdar teaches: a data frame (paragraph [0095] line 3 where TCP packet
corresponds to “data frame”) comprising:

a) a source address (paragraph [0095] line 6) ;
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b) a destination address (paragraph [0095] line 7); and

c) a payload (paragraph [0095 [lines 8-9).

One of ordinary skill in the art at the time the invention was made would have recognized
the ability to utilize the teachings of Sikdar for including source and destination addresses to data
frame packets with payloads. The teachings of Sikdar, when implemented in the Bates system,
will allow one of ordinary skill in the art to incorporate a network enabled communication
system where SPU's are connected to task queues and PPUs via a network. One of ordinary skill
in the art would be motivated to utilize the teachings of Sikdar in the Bates system in order to
take advantage of processing resources that are distributed in a network and not just the ones
constrained in one physical machine thereby improving processing efficiency by allowing SPU’s
in the network to load tasks in another machine that matches a code affinity criteria for the SPU.
Therefore, the examiner concludes it would have been obvious to one of ordinary skill in the art

at the time of applicant’s invention to arrive at the above-claimed invention.

Allowable Subject Matter
36. Claims 14 and 19 would be allowable if rewritten to include all of the limitations of the
base claim and any intervening claims.

Citation of Pertinent Art
37. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure: Inoue et al. (U.S. Pat. App. Pub. 2005/0188372): A processor and sub processing
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units that each have local memory and invokes a task copy from shared memory to local memory
of the sub-processing unit.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WISSAM RASHID whose telephone number is (571)270-3758.
The examiner can normally be reached on Monday through Friday, 7:30 - 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Meng-Ai An can be reached on (571) 272-3756. 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.

/WISSAM RASHID/
Examiner, Art Unit 2195
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S17 §2 search$4 with (task near2 pool) same US-PGPUB; {OR ON 2015/02/26
type USPAT 22:16

S18 {45 search$4 with (task near2 pool) US-PGPUB; {iOR ON 2015/02/26

USPAT 22:16
S$19 13911 task with address same type US-PGPUB; {OR ON 2015/02/26
USPAT 22:28

S20 {1339 iitask with address same type same US-PGPUB; {OR ON 2015/02/26
(server processor cell coprocessor USPAT 22:28
multiprocessor)

21§18 task with address same type same US-PGPUB; #OR ON 2015/02/26
(server processor cell coprocessor USPAT 22:28
multiprocessor) same descriptor

S22 10 task near2 (pool queue) same retreive US-PGPUB; {OR ON 2015/02/26
with type USPAT 22:34

S24 26 ("2007/0074207").URPN. USPAT OR ON 2015/02/26

22:37

25 {731 (data near2 frame) same source same US-PGPUB; HOR ON 2015/02/26
destination same address same payload {USPAT 23:07

26 10 (data near2 frame) same source same US-PGPUB; {OR ON 2015/02/26
destination same address same payload {USPAT 23:08
same (task near2 type)

27 130290 i(processor cell) with communicat$4 same {US-PGPUB; §OR ON 2015/02/27
frame USPAT 12:39

28 47 (processor cell) with communicat$4 same }jUS-PGPUB; {OR ON 2015/02/27
frame same (retriev$4 fetch$4 pull$4 USPAT 12:40
select$4) with (task job)

S29 {935  agent same data near2 frame §US-PGPUB; {OR HON 2015/02/27:

file:///Cl/Users/wrashid/Documents/e-Red%20Folder/13750696/EASTSearchHistory.13750696_AccessibleVersion.htm[3/3/2015 1:07:52 PM]
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EAST Search History

P \ jusPAaT 3 §13:12
S30 {131 agent same data near2 frame same US-PGPUB; {OR ON 2015/02/27
address USPAT 13:13
S31 {5486 {i(retriev$4 fetch$4 load$4) with task US-PGPUB; {OR ON 2015/02/27
same2 wireless USPAT 13:27
S32 7133 iidestination with source with payload US-PGPUB; #OR ON 2015/02/27
USPAT 13:44
833 15279 iidestination with source with payload US-PGPUB; {OR ON 2015/02/27
same (task code data) USPAT 13:44
S34 2 destination with source with payload US-PGPUB; {{OR ON 2015/02/27
same (task job) near2 pool USPAT 13:45
S35 30 destination with source with payload US-PGPUB; §OR ON 2015/02/27
same (memory near2 location) USPAT 13:46
S36 i3 (task with pool) same divid$4 with US-PGPUB; §OR ON 2015/03/02
parallel USPAT 10:15
S37 #1423 (internet near2 things) US-PGPUB; {OR ON 2015/03/02
USPAT 15:46
S38 146 (internet near2 things) and (retriev$4 US-PGPUB; {OR ON 2015/03/02
pull$4 fetch) with (task job) USPAT 15:46
839 1485  ii(send$4 with agent) same (search$4 US-PGPUB; §OR ON 2015/03/02
retriev$4) same (task job) USPAT 15:48
$40 97 (internet near2 things) and (data near2 }jUS-PGPUB; {OR ON 2015/03/02
frame) USPAT 15:50
41 4158 (send$4 with agent) same (search$4 US-PGPUB; {OR ON 2015/03/02
retriev$4) same (task job) same (network jUSPAT 20:46
wireless)
42 139 (send$4 receiv$4) with file near1 transfer §jUS-PGPUB; iOR ON 2015/03/02
same (data near1 frame) USPAT 20:55

EAST Search History (I nterference)

< This search history is empty>

3/3/2015 1:07:50 PM

C:\ Users\ wrashid\ Documents\ EAST\ Workspaces\ 13750696.wsp

file:///Cl/Users/wrashid/Documents/e-Red%20Folder/13750696/EASTSearchHistory.13750696_AccessibleVersion.htm[3/3/2015 1:07:52 PM]
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Doc code: IDS
Doc description: Information Disclosure Statement (|

DS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor ‘

Art Unit | 2195

Examiner Name ‘ Wissam Rashid

Attorney Docket Number |

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
AV Patent Number Issue Date . Relevant Passages or Relevant
Initial No Cede! of cited Document .
Figures Appear
WA/ |1 6330583 2001-12-11 Reiffin
MWRS |2 7082604 2006-07-25 Schneiderman
WR/|3 7174381 2007-02-06 Gulko et al.
WR|4 8284206 2012-10-09 | State
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove

Kind
Codet

Publication
Number

Examiner

Initial* | <t No

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2 j Code4| Date PP Passages or Relevant
Document .
Figures Appear
EFS Web 2.1.17
Amazon
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Application Number 13750696

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’
Art Unit

Examiner Name ‘ Wissam Rashid

Attorney Docket Number

If you wish to add additional Fareign Patent Document citation information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature /Wissam Fashid/ Date Considered (03/03/2015

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 13730696

Filing Date

INFORMATION DISCLOSURE

First Named Inventor ’

STATEMENT BY APPLICANT At Uni
nit | 2195

( Not for submission under 37 CFR 1.99)
Examiner Name ‘

T4 = IR L, |
Wissam Rashid

Attorney Docket Number

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}2).

[] See attached certification statement.
[[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Date (YYYY-MM-DD)

Name/Print Registration Number

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CONFIRMATION NO. 9485

RECEIVED |No.
533 No.

for following:

FILING FEE FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

SERIAL NUMBER FILINSAQFE 371(c) CLASS GROUP ART UNIT ATTORNE(Y) DOCKET
13/750,696 01/25/2013 718 2195 221.0001
RULE
APPLICANTS
INVENTORS
Alfonso Ifiiguez, Mesa, AZ;
*dk CONTINUING DATA kkkkkhkkkkkkkhkkkkhhkkkhkkkk
*k FOREIGN APPLICATIONS kkkkkkkkhkkhkhkkkhkkkkhkkkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
02/15/2013
Foreign Pricrity claimed U ves MNo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes D No D m%ﬁgﬁée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /WISSAM RASHID/
Acknowledged Examiners Signature Tnitials AZ 2 20 2
ADDRESS
INGRASSIA FISHER & LORENZ, P.C.
7010 E. COCHISE ROAD
SCOTTSDALE, AZ 85253
UNITED STATES
TITLE
Parallel Processing with Proactive Solidarity Cells
[0 All Fees |

10 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

U 1.18 Fees (Issue)

U Other

U Credit

BIB (Rev. 05/07).
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Doc Code: PA..
PTO/AIAIS2A (07-13)

Document Description: Power of Attomey Approved for use through 11/30/2014. OMB 0851.0051
U.5. Patent and Trademark Offics; U.S. DEPARTMENT OF COMMERCE

Under the Paparwork Reduction Act of 1885, no parsons are required to respond to a coflection of information unfess it displays a valid OMB conirol number.

N

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is fo be submitied with the Power of Attomey by Applicant form (PTO/AIA/B2ZB) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Afttorney by Applicant form. If neither form PTO/AIA/B2A nor form PTO/AIAB2B identifies the application o which the Power of Attomey is
directed, the Power of Attorney will not be recognized in the application.

Application Number 13/750,696

Filing Date 25 January 2013

. Alfonso Iniguez
First Named inventor

Title | Parallel Processing With Proactive Solidarity Cells

AtUnit 2195

Examiner Name Rashid, Wissam

Attorney Docket Number [84636-2

SIGNATURE of Applicant or Patent Practitioner

Signature Date (Optional)
Name Michael K. Kelly Registration | 32,848
Number

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: 7His form must be signad in acoordence with 37 CFR 1.33. Sea 37 CFR 1.4{d} for signature requiremsnts and peniifications. if
more than one applicant, use mullipls forms,

“Totalof __ 2 ___ forms are submitted.

This coliection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is fo file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of fime you require
{o complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Offics, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

If you need assistance in complsting the form, call 1-800-PTC-3189 and sefect option 2.
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Doc Code: PA..

PEPTRR PTO/AIABZB (07-13)
Document Description: Power of Attomey Approved for use through 11/30/2014, OMB 0651-0051
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collsction of information unless It displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attomney given in the application identified in either the attached transmittal letter or
the boxas below.

Application Number Filing Date

13/750,696 25 January 2013

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| hareby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/B2A) or identified above: |

oR 129524

[:] | hereby appoint Practitioner({s) named in the attached list (form PTO/AIA/82C) as my/our atiorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patant application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/S2C.)

Plaass recognize or change the correspondence address for the application identified In the attached transmittal
istter or the boxes above to:

The addrass asscciated with the above-mentioned Customer Number
) OR

D The address associated with Customer Number:}
OR

Firm or
Individual Name

Address
City | iState | iZip |
Country
Telephone I Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in tha box}:

inventor or Joint Inventor (title not required below)
Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (2.g., a petition under 37 CFR 1.48(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity}

SIGNATURE of Applicant for Patent
The undersigned (whose title is igpgﬂied belcw) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).
L84,

NN

Signature { Date (Optional) | 3 /2 /2018
Name { Atfonso Iniguez
Title inventor

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use muiltiple forms.

.Totai of 2 forms are submitted.

AR A AIGEAS
TR GRS o IGTORON 15 v by 87 GER 1131, .32, and 3 59, The information {5 raquiredt to whtaln or mlain g bsmﬁi by 1 pUBRC whidh e te e (ol by the
USPTL to process) s application. Confidentiality fs gavmm by 35 U8, 122 and 37 OFR L1t end 1, m This tollaction I8 sstimated toisks 3 minutes 1o complats,
inciuding gatherlng, propasing, st subeiling e complated Spoibietion form tofhe UEPIL: Time will vary o ding U the individisd cass. Any s o it
of e you saamna R compiats i fon sntAy sugestions o auiiting this bunias, should b sent 1o the Civiet mfammm Offiger, U.8: Patert and Trodemad Offis, U8,
Deipanienaint of Conuren, B0 Box 1450, Alexanns, VA BR315- 1450 "0 NOT SEND FEES OR COMPLETED FORME TO THINADORESS, SEND T Conumisstonss
for Patents, .0, Fox 1458, Alsxansdrie, VR 223114450

¥ you need assistance in completing the form, call 1-800-PT(-8199 and select oplion 2.

Amazon
Exhibit 1002
Page 121




Electronic Acknowledgement Receipt

EFS ID: 21674066
Application Number: 13750696
International Application Number:
Confirmation Number: 9485

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number:

29906

Filer: Michael K Kelly/Cynthia McMorrow
Filer Authorized By: Michael K Kelly
Attorney Docket Number: 221.0001
Receipt Date: 04-MAR-2015
Filing Date: 25-JAN-2013
Time Stamp: 15:15:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
T POA_AIf | 6463 194377
1 Power of Attorney rans -nonsoinguez no 2
62.pdf
36bb59a47fc73b08b3e3d3f4fbbd7342da5|
9e0c7
Warnings:
Information:
Amazon
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Total Files Size (in bytes):‘ 194377

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application humber and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed

, the Power of Attorney will not be recognized in the application.

Application Number 13/750,696

Filing Date 25 January 2013

First Named Inventor

Alfonso Iniguez

Title

Parallel Processing With Proac

tive Solidarity Cells

Art Unit 2195

Examiner Name Rashid, Wissam

Attorney Docket Number |64636-2

SIGNATURE of Applicant or Patent Practitioner

Signature /M|Chae| K Ke”y/

Date (Optional)

4 March 2015

Name

Michael K. Kelly

Registration
Number

32,848

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Totalof _ 2 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PA..

PEPTRR PTO/AIABZB (07-13)
Document Description: Power of Attomey Approved for use through 11/30/2014, OMB 0651-0051
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collsction of information unless It displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attomney given in the application identified in either the attached transmittal letter or
the boxas below.

Application Number Filing Date

13/750,696 25 January 2013

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| hareby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/B2A) or identified above: |

oR 129524

[:] | hereby appoint Practitioner({s) named in the attached list (form PTO/AIA/82C) as my/our atiorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patant application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/S2C.)

Plaass recognize or change the correspondence address for the application identified In the attached transmittal
istter or the boxes above to:

The addrass asscciated with the above-mentioned Customer Number
) OR
D The address associated with Customer Number:

OR
Firm or
Individual Name

Address
City | iState | iZip |
Country
Telephone I Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in tha box}:

inventor or Joint Inventor (title not required below)
Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (2.g., a petition under 37 CFR 1.48(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity}

SIGNATURE of Applicant for Patent
The undersigned (whose title is igpgﬂied belcw) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).
L84,

NN

Signature { Date (Optional) | 3 /2 /2018
Name { Atfonso Iniguez
Title inventor

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use muiltiple forms.

.Totai of 2 forms are submitted.

AR A AIGEAS
TR GRS o IGTORON 15 v by 87 GER 1131, .32, and 3 59, The information {5 raquiredt to whtaln or mlain g bsmﬁi by 1 pUBRC whidh e te e (ol by the
USPTL to process) s application. Confidentiality fs gavmm by 35 U8, 122 and 37 OFR L1t end 1, m This tollaction I8 sstimated toisks 3 minutes 1o complats,
inciuding gatherlng, propasing, st subeiling e complated Spoibietion form tofhe UEPIL: Time will vary o ding U the individisd cass. Any s o it
of e you saamna R compiats i fon sntAy sugestions o auiiting this bunias, should b sent 1o the Civiet mfammm Offiger, U.8: Patert and Trodemad Offis, U8,
Deipanienaint of Conuren, B0 Box 1450, Alexanns, VA BR315- 1450 "0 NOT SEND FEES OR COMPLETED FORME TO THINADORESS, SEND T Conumisstonss
for Patents, .0, Fox 1458, Alsxansdrie, VR 223114450

¥ you need assistance in completing the form, call 1-800-PT(-8199 and select oplion 2.
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Electronic Acknowledgement Receipt

EFS ID: 21674484
Application Number: 13750696
International Application Number:
Confirmation Number: 9485

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number:

29906

Filer: Michael K Kelly/Cynthia McMorrow
Filer Authorized By: Michael K Kelly
Attorney Docket Number: 221.0001
Receipt Date: 04-MAR-2015
Filing Date: 25-JAN-2013
Time Stamp: 15:29:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
T POA_AIf | 6463 267579
1 Power of Attorney rans -nonsoinguez no 2
62.pdf
96484789bbc1acch56bea612e3b6b2f7h9f|
al919
Warnings:
Information:
Amazon
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Total Files Size (in bytes):‘ 267579

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov’

| APPLICATION NUMBER |

FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso liiiguez 221.0001
CONFIRMATION NO. 9485
29906 POA ACCEPTANCE LETTER
INGRASSIA FISHER & LORENZ, P.C.

7010 E. COCHISE ROAD

OO LA
SCOTTSDALE, AZ 85253 00000007032703

Date Mailed: 08/25/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/18/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/masfaw/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso Iiiiguez 149350.00003
CONFIRMATION NO. 9485
26707 POWER OF ATTORNEY NOTICE
QUARLES & BRADY LLP

Attn: IP Docket

OO LA A
RENAISSANCE ONE 000000070327023

TWO NORTH CENTRAL AVENUE
PHOENIX, AZ 85004-2391

Date Mailed: 08/25/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/18/2014.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

/masfaw/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Amazon
Exhibit 1002
Page 129



Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application humber and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 13/750,696

Filing Date 2013-01-25

First Named Inventor Alfonso Iniguez

Title Parallel Processing with Proactive Solidarity Cells

Art Unit 2195

Examiner Name Wissam RaShId

Attorney Docket Number |221.0001

SIGNATURE of Applicant or Patent Practitioner

/MICHAEL K. KELLY/ Date rione) | 2001 4-08-18

Name Michael K. Kelly Registration 32,848

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Totalof __ 2 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PA..

L PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorey(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 29906

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorey(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR
D The address associated with Customer Number:

OR
Firm or
Individual Name

Address

City | State [ {zp |
Country

Telephone | Email I

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Alfonso Iniguez

Inventor or Joint Inventor (title not required below)

I:I Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
I:l Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's fitle if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
P, SIGNATURE of Applicant for Patent

The undersigned (whose title is;g;fpli elow) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature P /L | Date (Optional) | &/13 /1Y
Name AMso lﬁguez
Title Inventor

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

2 .
Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 19887319
Application Number: 13750696
International Application Number:
Confirmation Number: 9485

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number:

26707

Filer:

Michael K Kelly/Caron Poole

Filer Authorized By: Michael K Kelly
Attorney Docket Number: 149350.00003
Receipt Date: 18-AUG-2014
Filing Date: 25-JAN-2013
Time Stamp: 17:05:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
232083
1 Power of Attorney 20140818_POA_2210001.pdf no 2
0592ff531a88d933aa0bbe8e9b422863b25|
Warnings:
Information:
Amazon
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Total Files Size (in bytes):‘ 232083

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso [7iguez 149350.00003
CONFIRMATION NO. 9485
26707 PUBLICATION NOTICE

QUARLES & BRADY LLP

Attn: IP Docket I
RENAISSANCE ONE

TWO NORTH CENTRAL AVENUE

PHOENIX, AZ 85004-2391

IR

ﬂ)OOOOO 69930938

Title:Parallel Processing with Proactive Solidarity Cells

Publication No.US-2014-0215470-A1
Publication Date:07/31/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso Iiiiguez 149350.00003
CONFIRMATION NO. 9485
26707 POA ACCEPTANCE LETTER
QUARLES & BRADY LLP

Attn: IP Docket

N TSR A AR
RENAISSANCE ONE 000000060908893

TWO NORTH CENTRAL AVENUE
PHOENIX, AZ 85004-2391

Date Mailed: 05/06/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/25/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/snguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso liiiguez 724-002
CONFIRMATION NO. 9485
33354 POWER OF ATTORNEY NOTICE
ETHERTON LAW GROUP, LLC

2010 E. University Drive, Suite 25

R TSR VR
Tempe, AZ 85281 000000060908892

Date Mailed: 05/06/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/25/2013.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

/snguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTOISB/1 (11-08)
Approved for use through 11/30/2011. OMB 0651-0035
S. Palent and Tvaderrln EP.

POWER OF ATTORNEY Application N

OR Filing Date samany 25, 2013

REVOCATION OF POWER OF ATTORNEY | First Nomed Inventor Nfonso NGUEZ

WITH A NEW POWER OF ATTORNEY  |1'® ioionnichniiinisbuisisbn
AND Art Unit un

Examiner Name TBA
\CHANGE OF CORRESPONDENCE ADDRESS |-

| hereby revoke all previous powers of attorney given in the above-identified application.
D A Power of Attorney is submitted herewith,

| hereby appoint Practitioner(s) associated with the following Customer 26707
Number as my/our attomey(s) or ageni(s) to prosecute the application
identified above, and to transact all business in the United States Patent
and Trademark Office connected therewith:
OR
D | hereby appoint Practitioner(s) named below as my/aur attomey(s) or agent{s) to prosecute the application identified above, and
to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner{s) Name Registration Number

Please recogniza or change the cotrespondence address for the abave-identified application to:

[X] e adoress associated with the above-mentioned Customer Nurmber.
oR

D The address associawd‘with Customer Number:
OR

Fimm or
Individual Name)

Address

City [ State | [ Zif
Country
Telephone | Emall |
| am the:
E Applicantinventor.

OR

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/S8/96) submitted herewith or filed on

/] SIGNATURE of Applicant or Assignee of Record

Signatiro W40 Dalo H725770iX
Name Aol 4 Tolsphone | &/ RC) 234 20F/
Title and Company Inventor

NOTE: Sig of all the inventors or assig of record of the entire intorest or their represantalive(s) are required. Submit muitiple forms if more than one
signature s required, see below".

“Total of ! forms are submitted,

This collection of information ks required by 37 CFR 1.31, 1.32.and 1.33. The Information is required to cbtain or retain a banefit by the public which is to fie (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colleclion is estimaled to take 3 minutes fo compials,
incksding gathering, preparing, and submitting the completed application form to the USPTO, Time will vary depending upon the individual case. Any comments on
the amount of tims you require to complete this fomm andor sugpestions for reducing this burden, should be sertt to the Chief Information Officer, U.S. Patent and
Trademaric Office, U.S. Dapartment of Commaerce, P.O. Box 1450, Alaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SENDTC: C issl for P P.0. Box 1450, Alexandvia, VA 223131450,

# you need assistance in completing tha form, cal! 1-800-PTO-8199 and sslect option 2.
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Electronic Acknowledgement Receipt

EFS ID: 15612035
Application Number: 13750696
International Application Number:
Confirmation Number: 9485

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number:

33354

Filer:

Benjamin David Tietgen/Cheryl Bobb

Filer Authorized By:

Benjamin David Tietgen

Attorney Docket Number: 724-002
Receipt Date: 25-APR-2013
Filing Date: 25-JAN-2013

Time Stamp: 14:28:48

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
64462
1 Power of Attorney POA.pdf no 1
19a326b0ca8c86f95caf3f2d2ch65178eebe)
4a5¢
Warnings:
Information:
Amazon
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Total Files Size (in bytes):‘ 64462

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/750,696 01/25/2013 Alfonso A#A+iguez 724-002
CONFIRMATION NO. 9485
33354 POA ACCEPTANCE LETTER
ETHERTON LAW GROUP, LLC

2010 E. University Drive, Suite 25

AR PO A AN AR
Tempe, AZ 85281 000000059364033

Date Mailed: 02/22/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/25/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

[eerido/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/750,696
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 98 N/A
SEARCH FEE
P e A, N/A N/A N/A 310 N/A
EXAMINATION FEE
(37 CFR 1.16(0), (B} ot (@) N/A N/A N/A 125 N/A
TOTAL CLAIMS ]
(37 CFR 1.16(1)) 20 minus 20= 31 = 0.00 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 2 minus 3 = 125 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 533 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
=S (37 CF(:H 16(7)) Minus = OR =
% Independent * Minus | *** =
& (37 CFR 1.16(h) = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
1] Total . Minus | ** = =
= (37 CFR 1.16() OR -
% Independent * Minus | *** = — OR ~
[Tm} (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/750,696 01/25/2013 2183 533 724-002 20
CONFIRMATION NO. 9485
33354 FILING RECEIPT

ETHERTON LAW GROUP, LLC

2010 E. University Drive, Suite 25 N AR AW ACTAOEE o

Tempe, AZ 85281 00000005936
Date Mailed: 02/22/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Alfonso ifiiguez, Mesa, AZ;
Applicant(s)

Alfonso ifiiguez, Mesa, AZ;

Power of Attorney: The patent practitioners associated with Customer Number 33354

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 02/15/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/750,696

Projected Publication Date: 07/31/2014
Non-Publication Request: No
Early Publication Request: No

** SMALL ENTITY **
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Title

Parallel Processing with Proactive Solidarity Cells
Preliminary Class

712

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Jan 2113 06:54p A. Iniguez

4807043315 p.2

PTO/ANO1 (06-12)

Approved for use through 0131/2014. OMB 0651-0032

U.S. Paten! and Trademark Office; U.S. DOEPARTMENT OF COMMERCE

Under tha Paperwork Reduction Act of 1995, no p are caquired lo to & collection of imformation unless R displays a valid OMB controf numbo-.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

— — T ——
Te of | Parallel Processing with Active Solidarity Cells
invention

As the balow named inventor, | hereby declare that:

This declaration -
is directed to: The attached application, or

D United States application or PCT intsmational application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an ariginal joint inventor of a dlaimed invention in the application.

I hereby acknowledge that any willfut false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patant application that may
contribute to identity theft. Parsonal information such as social security numbers, bank account numbers, or credit card numbers
{other than a cheack or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionarfappficant is advised that the record of a patent application is avaliable to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) of issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a publishad application or an issued patent (see 37 CFR 1.14). Checks and credit card autherization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly avallable.

LEGAL NAME OF INVENTOR

Inventor: Alfonso Ifi 927 Date (Opticnal):_ S / / Z/ / 20/7¢

Slgnature: /;’—/
L F &

Note: An epplication data sheet (PTO/SB/*4 or equivalent], including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use sn additional PTO/AIA/OT form for each additional Inventor.

This colioction of i is d by 35U.5.C. 115 andt 37 CFR 1.63. The information is faguired to oblaln of retain a bonefit by tha public which is. to file (and
by the USPTQ to p ) an tkcation. Confidentiallty is d by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is astimated to take 1 minute to
ncludi thari ring, and i g the comptetad application form to the USRTO. Time will vary 9 upan the ingividual case, Ary

comments on the amount of time you M’C’&Ih ta complete this form andior suggestions far reducing this burden, should be sent to the Cnisf Information Officer, U.S.
Patant 2nd Tradsmark Cffica. U.S. Department of Commerce, P.O. Bax 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THiS ADORESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandrfa, VA 22313-1450.

# you naed assistance in coroplgling the form, caft 1-800-PT0-9199 and solect cgtion 2.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respend to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor |

Art Unit

Examiner Name |

Attorney Docket Number

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(:?\mlner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1 6330583 2001-12-11 Reiffin
2 7082604 2006-07-25 Schneiderman
3 7174381 2007-02-06 Gulko et al.
4 8284206 2012-10-09 State
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
s Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button.

Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Avblicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code#| Date PP Passages or Relevant
Document .
Figures Appear
EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor |

STATEMENT BY APPLICANT

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number

1 L]

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - : '
P (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s}, TS
Initials No . - .
publisher, city and/or country where published.
1 []

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if]

English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor |

STATEMENT BY APPLICANT At Un
rt Unit |

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number |

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Date (YYYY-MM-DD)

Name/Print Registration Number

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso [figuez

Filer:

Benjamin David Tietgen

Attorney Docket Number: 724-002
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 98 98
Utility Search Fee 2111 1 310 310
Utility Examination Fee 2311 1 125 125
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 533
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Electronic Acknowledgement Receipt

EFS ID: 14798026
Application Number: 13750696
International Application Number:
Confirmation Number: 9485

Title of Invention:

Parallel Processing with Proactive Solidarity Cells

First Named Inventor/Applicant Name:

Alfonso higuez

Customer Number:

33354

Filer:

Benjamin David Tietgen

Filer Authorized By:

Attorney Docket Number: 724-002
Receipt Date: 25-JAN-2013
Filing Date:
Time Stamp: 17:31:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$533

RAM confirmation Number

8224

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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1442134
1 Application Data Sheet 724-002_ADS.pdf no 6
413958196e68ch806e983462a8904358213)
Warnings:
Information:
105932
2 724-002_Full_App.pdf yes 14
d040ec6610ab10c59deb36ach5f9f7d 1167,
2aab
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 10
Claims 11 13
Abstract 14 14
Warnings:
Information:
. . 59243
3 Drawings-only bla.ck and white line 724-002_Figs.pdf o 5
drawings
8c9a9000928e49b223c478deb0db68b38a
65ac48
Warnings:
Information:
724-002_Declarati Si d 79484
4 Oath or Declaration filed —Vec a(;? lon_igned. no 1
p 822d991628df6ddaabdbb7c798393870a9
Warnings:
Information:
116872
5 Power of Attorney 724-002_POA.pdf no 2
a7c0ddf659fa39a25962b46f6accdc03a783
Warnings:
Information:
Inf tion Discl Stat t (IDS) o147z
nformation Disclosure Statemen
6 Form (SB08) 724-002_IDS.pdf no 4
€953786d630b5d2ccf4f479b0e69c5b5cdad
al3a
Warnings:
Information:
32690
7 Fee Worksheet (SB06) fee-info.pdf no 2
1742d6902d7ab3e439d371aaf4edbe2<17d
44cbb
Warnings:
Information:
Total Files Size (in bytes):i 2447832
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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TITLE
Parallel Processing with Proactive Solidarity Cells

FIELD OF INVENTION
[0001] This invention relates to parallel-process computing. This invention relates
particularly to a method and apparatus that facilitates parallel processing of computing

tasks using autonomous co-processors that proactively seek tasks to perform.

BACKGROUND
[0002] Parallel processing is a computational approach that breaks a large
computational requirement into a group of smaller computations for concurrent resolution
across the computer’s processing resources. A computer that uses task parallelism divides
the large requirement into tasks that contain segments of executable code. The tasks are
then executed concurrently or sequentially according to their needs, until the large
requirement has been fully processed. In a multiprocessor system, the computer includes
a central processing unit (“CPU”) that is tasked with performing the large requirement. The
CPU divides the requirement into tasks and distributes the tasks to co-processors.
Completed threads are reported to the CPU, which continues to distribute threads until the
primary processing is complete.
[0003] This typical multiprocessing framework suffers from two major drawbacks,
both caused by the architectural requirement that the CPU divide and distribute the
threads. First, a significant amount of the CPU’s processing time is consumed in managing
the co-processing tasks. The management may include: distributing the tasks, in
sequential order when needed, to co-processors according to their capabilities; waiting for
tasks to be completed before distributing result-dependent threads; responding to
interrupts from co-processors every time a task is completed; and responding to other
messages from co-processors. Second, a co-processor will remain idle as it waits for a
thread to be assigned to it by the CPU. A multiprocessor system that alleviates the
management workload on the CPU while keeping the co-processors busy is needed.
[0004] Therefore, it is an object of this invention to provide an apparatus and

method for parallel processing in a multiprocessor system using co-processors that
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proactively seek threads to process. It is a further object that the co-processors be capable
of acting autonomously. It is a further object that the co-processors include an agent that

searches a task pool to acquire tasks for the co-processors to perform. It is a further object
that the co-processors work in solidarity to complete a large computational requirement by

processing threads and subtasks.

SUMMARY OF THE INVENTION
[0005] A method and apparatus for processing information in parallel uses
autonomous computer processing units, referred to herein as solidarity cells, to process
instructions intended to be executed by a central processing unit (“CPU”). A solidarity cell
may be a general- or special-purpose processor, and therefore may have the same or
different instruction set architecture and microarchitecture compared to the CPU and other
solidarity cells in the apparatus. As with any computer system, the information to be
processed is contained within one or more memory units. The CPU divides the information
into one or more tasks. A task may include task threads, which each contain one or more
subtasks to be performed. The CPU transmits the tasks to a task pool. Each solidarity cell
in the system is connected, physically or wirelessly, to the task pool through a switching
fabric. The switching fabric facilitates connections for data transfer and arbitration between
all system resources. Each solidarity cell is proactive, in that it obtains a task to perform by
sending its agent to the task pool when the solidarity cell has no processing to perform.
The agent is a software module that searches the task pool for available tasks that match
the cell’s instruction set architecture. The solidarity cells may execute the task threads
sequentially or in parallel, and independently or collaboratively, depending on recipes
provided by the CPU. Interdependent tasks within the task pool may be logically combined
as needed by the recipe. The task pool notifies the CPU when a task thread is completed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. 1 is a diagram of the preferred embodiment of the present inventive
apparatus.
[0007] Fig. 2 is a diagram of a task pool implemented according to the preferred

embodiment of the invention.
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DETAILED DESCRIPTION OF THE INVENTION
[0008] Referring to Fig. 1, there is illustrated the preferred embodiment of a parallel
processing system 10 for performing computing tasks, such as data-intensive
computations and complex programs and algorithms. Examples of data-intensive
computations include, without limitation: data encryption functions; graphic processing;
direct memory access; mathematical computations; ethernet packet processing, including
construction, reception and transmission of data to the outside world; processes within
search engines and other web applications; and execution of internal or external software
programs. The system 10 may be implemented in any present or later-developed
computer architecture, with the below-described inventive aspects incorporated into or
supplemented by parallel processing strategies and solutions currently known in the art.
For example, common parallel processing concerns such as synchronization, cache
coherency, and main processor interrupts may be adequately addressed as is known in
the art without compromise to the inventive system 10. The system 10 has at least one
CPU 11 and one or more solidarity cells 12A, B, C, D...n, hereinafter referred to collectively
as solidarity cells 12A...n to indicate that the system 10 may have any number n of
solidarity cells, that cooperate to perform the computing tasks ascribed to the system 10.
The solidarity cells 12A...n communicate with a task pool 13, preferably through a
switching fabric 14. The solidarity cells 12A...n may further communicate with each other
through the switching fabric 14 or through a separate cell bus (not shown). The CPU 11
may communicate with the task pool 13 directly or through the switching fabric 14 as
shown. One or more memory units 15 contain data and instructions to perform
computations. The memory units 15 may be connected to the switching fabric 14 so they
may be accessed by the CPU 11 and solidarity cells 12A...n. The CPU 11 may access the
memory units 15 directly, without going through the switching fabric 14.

The CPU 11 may be any CPU conventionally used to satisfy the computing needs
of the environment in which the system 10 is implemented. That is, the system 10 may be
implemented on a personal computer, in which case the CPU 11 may be any personal
computer central processor or processor cluster, such as an Intel® Pentium® or multi-core
processor. Or, the system 10 may be implemented on a supercomputer and the CPU 11

may be a reduced instruction set computer (“RISC”) processor or a microcontroller. Or, the
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system 10 may be implemented on a locally connected series of personal computers, such
as a Beowulf cluster, in which case the CPU 11 may include the central processors of all, a
subset, or one of the networked computers. Or, the system 10 may be implemented on a
network of remotely connected computers, in which case the CPU 11 may be now known
or later developed central processor for a server or mainframe. The ability of the CPU 11
to perform the inventive parallel processing methods within the presently described system
10 depends on the CPU’s 11 operating system. Specifically, the CPU 11 is a suitable CPU
for the system 10 if its operating system may be programmed to recognize and
communicate with the task pool 13 and divide computing requirements into threads as
described below. The system 10 implementations described herein are therefore not
limiting. In fact, it is contemplated that the system 10 may be implemented, even
retroactively, on any computer or computer network having an operating system that may
be modified to perform the described functions. As is known in the art, the information to
be processed is contained within the memory units 15, which may be addressed regions of
random access or read-only memory, cache memory for the CPU 11, or other forms of
data storage such as flash memory and magnetic storage. The memory units 15 contain
the data to be processed as well as the location to place the results of the processed data.
[0009] A solidarity cell 12A...n is an independent computational unit capable of
executing one or more tasks. The solidarity cell 12A...n may be a microcontroller, a
microprocessor, or a standalone computer such as a machine in a Beowulf cluster.
Preferably, the solidarity cell 12A...n is a general- or special-purpose coprocessor
configured to supplement the functions of the CPU 11. A general-purpose coprocessor
may be capable of performing all of the functions of the CPU 11, and may perform all of
the functions or a limited range of functions as needed by the architecture of the system
10. A special-purpose processor may be a dedicated hardware module designed to
perform a specialized task, or it may be a general-purpose processor configured to
perform specialized tasks such as graphics processing, floating-point arithmetic, or data
encryption. In the preferred embodiment, any solidarity cell 12A...n that is a special-
purpose processor is also configured to access and write to memory and execute
descriptors, as described below, as well as other software programs. Most preferably,

there is a plurality of solidarity cells 12A...n, and there may be any number of solidarity
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cells 12A...n, that creates a heterogeneous computing environment populated by different
types of specialized co-processors that may not be directly compatible, such as if the co-
processors have differing instruction set architectures, but are utilized by the system 10 to
most efficiently process the large requirement.

[0010] Each cell 12A...n is capable of performing one or a set of specialized tasks.
The system 10 may include a plurality of cells capable of performing the same tasks, to
create redundancy in the system 10. The set of tasks performed by a given cell 12A...n
may be a subset of the set of tasks performed by another cell in the system. For example,
in Fig. 1, the system 10 divides a computing problem into tasks of a first type, a second
type, and a third type; a first cell 12A is capable of performing only tasks of the first type; a
second cell 12B can perform tasks of the second type; a third cell 12C can perform tasks
of the third type; a fourth cell 12D can perform tasks of the second or third types; and a
fifth cell 12N can perform all three task types. The system 10 may be configured with this
redundancy so that if a given cell is removed from the system 10, the system 10 will
continue to function seamlessly. Furthermore, if a given cell is dynamically added to the
system 10, then the system 10 will continue to functions seamlessly with the benefit of
increased performance, assuming that the added cell is capable of performing task types
in the system 10. The cells 12A...n are capable of autonomously fetching, moving, and
processing data contained in the memory units 15.

[0011] Referring to Figs. 1 and 2, the task pool 13 preferably occupies a region of
physical memory that is addressable by the CPU 11. Preferably, the task pool 13 is also
addressable by the cells 12A...n. Preferably, the task pool 13 is disposed in a dedicated
hardware block to provide maximum access speed by the CPU 11 and cells 12A...n.
Alternatively, the task pool 13 may be software based. In this embodiment, the contents of
the task pool 13 are stored in memory, as in the hardware-based embodiment, but are
represented by data structures. The task pool 13 contains one or more task threads 21. A
task thread 21 represents a computational task that a component of the larger requirement
imposed on the CPU 11. In one embodiment, the CPU 11 may initialize and then populate
the task pool 13 by dividing the large requirement into concurrently executable threads 21
and places the threads 21 in the task pool 13. A thread 21 is composed or one or more

tasks 22. A task 22 may have a task type and a descriptor. The task type is an indicator
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that describes which solidarity cells 12A...n are capable of performing the task 22. The
task pool 13 may also use the task type to prioritize tasks 22 having the same type. In one
embodiment, which may be advantageous for a large-scale system 10, the task pool 13
may maintain a prioritization table (not shown) that documents the solidarity cells 12A...n
present in the system 10, the types of tasks 22 each is capable of performing, and whether
or not each cell 12A...n is presently processing a task 22. The task pool 13 may use the
prioritization table to determine which of the eligible tasks 22 to assign to a requesting cell
12A...n as described below.

[0012] The descriptor may contain one or more of a specific instruction to be
executed, a mode of execution, the location of the data to be processed, and the location
for placement of the results, if any. The location for placement of results is optional, such
as in the case of animation and multimedia tasks that simply present results to a display
rather than storing them in memory units 15. Task 22 descriptors may be chained together,
as in a linked list, so that the data to be processed may be accessed with fewer memory
calls than if the descriptors were not chained together. In the preferred embodiment, the
descriptor is a data structure containing a header and a plurality of reference pointers to
memory locations, and the task 22 includes the memory address of the data structure. The
header defines the function or instruction to execute. A first pointer references the location
of the data to be processed. A second, optional pointer references the location for
placement of processed data. If the descriptor is linked to another descriptor to be
sequentially executed, the descriptor includes a third pointer that references the next
descriptor. In an alternative embodiment where the descriptor is a data structure, the task
22 may include the full data structure.

[0013] A thread 21 may further comprise a “recipe” describing the order in which the
tasks 22 should be performed and any conditions that affect the order of performance.
According to the recipe, the tasks 22 may be executed sequentially, concurrently,
interdependently, or conditionally according to Boolean operations. For example, in Fig. 2
thread 21A comprises four tasks: a first task 22A must be completed before a second task
22B and a third task 22C can begin; according to the recipe, once either the second task
22B or third task 22C is complete, the fourth task 22D may begin. Threads 21 may also be

interdependent. For example, in Fig. 2, due to the Boolean operation in thread 21B, a
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completed task 22C may allow processing of tasks in thread 21B to continue. The task
pool 13 may lock a task 22 while the task 22 is waiting for completion of another task 22 on
which it depends. When a task 22 is locked, it cannot be acquired by a solidarity cell
12A...n as described below. When the tasks 22 of a thread 21 are completed, the task pool
13 may notify the CPU 11 of the completion. It is then the CPU’s 11 responsibility to
advance processing beyond the completed thread 21.

[0014] The cells 12A...n maintain solidarity with each other and with the CPU 11, in
that the cells 12A...n are capable of helping the system 10 perform complex computations
by autonomously and proactively seeking labor within the task pool 13. The cells 12A...n
act autonomously in that they may act independently of the CPU 11 or any other co-
processor. In particular, the cells 12A...n do not require an instruction from the CPU 11 to
act. The cells 12A...n act proactively in that they seek a task 22 from the task pool 13 as
soon as the cells 12A...n become available to do further processing. To acquire a task 22,
a cell 12A sends an agent 30A to the task pool 13 to search for and retrieve an available
task 22 that requires completion, is not locked, and has a task type that can be performed
by the cell 12A. An agent 30A, B, C, D...n, hereinafter collectively referred to as agent
30A...n to indicate that the system 10 has the same number of agents as solidarity cells
12A...n, may be considered a data frame in the networking sense. It contains a source
address, a destination address, and a payload. The source and destination addresses may
serve two functions. First, the addresses guide transmission of the agent 30A...n. The
destination address is the address of the task pool 13 when the agent 30A...n is seeking a
task 22, and is the address of the corresponding cell 12A...n when the agent 30A...n is
returning with a task 22. Correspondingly, the source address is the address of the cell
12A...n when the agent 30A...n is seeking a task 22, and is the address of the task pool 13
when the agent 30A...n is returning with a task 22. Second, the addresses may serve the
purpose of frame synchronization. That is, the system 10 may include a method, such as
those known in the art, to unequivocally differentiate addresses from payload data, so that
when the contents of the agent 30A...n are read, the destination address indicates the
beginning of the frame and the source address indicates the end of the frame, or vice
versa. This allows the payload to vary in size when it is physically placed between the

addresses. In another embodiment of a variable-size payload, the agent 30A...n may
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include a header that indicates the payload size. The header information may be
compared to the payload to verify the data integrity. In still another embodiment, the
payload may be a fixed length. When the agent 30A...n is dispatched to the task pool 13,
the payload contains identifying information of the types of tasks the corresponding cell
12A...n can perform. When the agent 30A...n returns from the task pool 13, the payload
contains the descriptor of the task 22, either in the form of a memory location or the full
descriptor data structure.

[0015] The agents 30A...n are autonomous representatives of their corresponding
solidarity cells 12A...n. That is, the agents 30A...n may be dispatched by their
corresponding cells 12A...n to retrieve a task 22 any time the cell is idle or capable of
performing additional processing. In this manner, the solidarity cells 12A...n are not forced
to wait idly for an instruction from the CPU 11. This makes the system 10 more efficient
than traditional computer architectures in which auxiliary modules and co-processors are
dependent on instructions from the main CPU. Further, the solidarity cells 12A...n are not
concerned about the composition of the thread 21 itself. An agent is only concerned about
finding a match between the capabilities of its corresponding cell and the available tasks
22 to be completed in the task pool 13. As long as there are available tasks 22 in the task
pool 13, and an available task 22 matches the capability of the cell, then the cell will
always be working. The solidarity cells 12A...n may work fully independently of each other,
or may communicate with each other directly, through the switching fabric 14, or through
the task pool 13, to invoke another solidarity cell to post-process, move, or transmit data.
[0016] In one embodiment, the agent 30A may search for a match between the task
type of the ready tasks 22 and the set of tasks that the cell 12A is able to perform.
However, this architecture requires a particular hard-coding of the types of tasks that the
CPU 11 will create. Thus, if the task pool 13 contains three types of tasks 22, and the large
requirement include a task of a fourth type, this task may not be placed in the task pool 13
even if a cell capable of performing tasks of the fourth type is included in or added to the
system 10. In this embodiment, the CPU 11 must be taught to create tasks of the fourth
type in order to utilize all available resources in the system. In another embodiment, the
agent 30A searches the task 22 descriptors for an executable instruction that matches one

of the instructions that that cell 12A is capable of executing. When a matching task 22 is
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found, the agent 30A delivers the descriptor of the matching task 22 to the cell 12A, which
begins to process the task 22. In the preferred embodiment, the agent 30A delivers the
memory address of the descriptor, and the cell 12A retrieves the data structure from
memory. Alternatively, where the descriptor’s entire data structure is contained in the task
22, the agent 30A may deliver the complete data structure to the cell 12A for processing.
The descriptor tells the cell 12A which instruction to execute, the location in memory units
15 of the data to be processed, and the location in memory units 15 for placing the results.
Upon completion of the task 22, the cell 12A notifies the task pool 13 to change the status
of the selected task 22 from ‘to be completed’ to ‘completed.’ Further, once the cell 12A
finishes a task 22, it dispatches its agent 30A to the task pool 13 to seek another task 22.
[0017] Agents 30A...n travel through the system 10 by wire or wirelessly, such as by
a wi-fi network or Bluetooth® pairing, according to the system 10 architecture. The agent
30A...n may reach the task pool 13 wirelessly provided that the task pool 13 includes a
receptor and the solidarity cell 12A...n includes a transmitter. Similarly, the task pool 13
may answer wirelessly to the solidarity cells 12A...n provided that the task pool 13 includes
a transmitter and the solidarity cell 12A...n includes a receiver. In this manner, it is
conceivable to have a system 10 in which the cells 12A...n communicate wirelessly with
the task pool 13 with or without the switching fabric 14. Preferably, however, a switching
fabric 14 is used. The switching fabric 14 facilitates connections for data transfer and
arbitration between all system 10 resources. The switching fabric 14 may be a router or
crossbar switch that provides connectivity between each solidarity cell 12A...n and the task
pool 13. The switching fabric 14 may further provide connectivity between each solidarity
cell 12A...n and system resources such as the CPU 11, memory units 15, and traditional
system components including, without limitation: direct memory access units, transmitters,
hard disks and their controllers, display and other input/output devices, and other co-
processors. The cells 12A...n may be connected physically to the switching fabric 14, or
the cells 12A...n may be connected wirelessly provided the cells 12A...n and switching
fabric 14 are equipped with transmitters and receivers as described above.

[0018] The wireless connection of cells 12A...n into the system 10 allows the
dynamic incorporation or removal of cells for use in the system 10. For example, the CPU

11 may recruit cells from other solidarity cell systems, allowing for dynamic expansion and
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increased performance. In this manner, two or more solidarity cell systems may share
solidarity cells. In one embodiment, a solidarity cell that becomes idle may look for another
system that has available processing tasks to be completed. Similarly, the system 10 may
expand performance by incorporating clusters of additional cells for a particular task. For
example, the system 10 increases performance of an encryption function by incorporating
a nearby idle set of encryption-computation solidarity cells. In an alternative embodiment,
the solidarity cells 12A...n may connect directly to the task pool 13, such as by a wired
configuration that does not require a switching fabric 14 to handle communications. The
wired connection of cells 12A...n may also allow for expansion and contraction of the
system 10, although not as dynamically as with a wireless configuration because the
system 10 components must be physically integrated or extracted. In either case,
scalability of the system is greatly enhanced over conventional parallel processing
schemes, as co-processors may be added and removed without reprogramming the CPU
11 to account for the changes to the system 10.

[0019] While there has been illustrated and described what is at present considered
to be the preferred embodiment of the present invention, it will be understood by those
skilled in the art that various changes and modifications may be made and equivalents
may be substituted for elements thereof without departing from the true scope of the
invention. Therefore, it is intended that this invention not be limited to the particular
embodiment disclosed, but that the invention will include all embodiments falling within the

scope of the appended claims.
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CLAIMS

| claim:

1. An apparatus for parallel processing of a large computing requirement, the
apparatus comprising:

a) a central processing unit (“CPU");

b) a task pool in electronic communication with the CPU; and

c) a first solidarity cell in electronic communication with the task pool, the first
solidarity cell comprising a first agent configured to proactively retrieve, from the
task pool, a matching task for the solidarity cell to process.

2. The apparatus of claim 1 wherein the CPU populates the task pool.

3. The apparatus of claim 2 wherein the CPU populates the task pool by dividing the
requirement into one or more threads and placing the threads in the task pool, each
thread comprising one or more tasks, and the matching task being one of the tasks.

4. The apparatus of claim 3 wherein the task pool notifies the CPU when the tasks of a
thread are completed.

5. The apparatus of claim 3 wherein the tasks each comprise a task type selected
from a set of task types, and wherein the first solidarity cell is configured to perform

tasks of one or more of the task types.

0. The apparatus of claim 5 wherein the matching task is a task that is ready to be

processed and has a task type that the first solidarity cell can perform.
7. The apparatus of claim 6 wherein the first agent retrieves the matching task by:
a) searching the task pool for a task that is ready to be processed and has a task
type that the first solidarity cell can perform; and
b) identifying the matching task.
8. The apparatus of claim 3 wherein each task comprises a descriptor, the descriptor
containing at least:
a) a function to be executed; and
b) a memory location of data upon which the function is to be executed.
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9. The apparatus of claim 8 wherein the matching task is a task that is ready to be
processed and the function of the matching task can be performed by the first

solidarity cell.

10. The apparatus of claim 9 wherein the first agent retrieves the matching task by
searching the task pool for a task that is ready to be processed and has a function
that the first solidarity cell can perform, and identifying the matching task.

11.  The apparatus of claim 8 wherein the descriptor further contains a memory location

where processed data is to be stored.

12. The apparatus of claim 8 wherein the descriptor is a data structure and the task

contains a reference to the memory location of the descriptor.

13. The apparatus of claim 8 wherein the first agent is a data frame comprising:
a) a source address;
b) a destination address; and
c) a payload.
14. The apparatus of claim 13 wherein the first agent retrieves the matching task by:
a) being dispatched by the first solidarity cell to the task pool, during which the
source address is the first solidarity cell’'s address, the destination address is the
task pool’'s address, and the payload comprises a list of functions the first
solidarity cell is configured to perform;
b) searching the task pool for a task that is ready to be processed and has a
function that the first solidarity cell can perform; and
c) returning to the first solidarity cell, during which the source address is the task
pool’s address, the destination address is the first solidarity cell’s address, and
the payload comprises the descriptor of the matching task.
15. The apparatus of claim 1 wherein the task pool occupies a region of physical
memory.
16. The apparatus of claim 15 wherein the task pool is disposed in a hardware block
dedicated to the task pool.

17. The apparatus of claim 1 further comprising a second solidarity cell comprising a
second agent that proactively retrieves matching tasks from the task pool for the
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second solidarity cell to process, wherein the matching task for each solidarity cell is
a task in the task pool that is ready to be processed and can be performed by the
solidarity cell.

18. The apparatus of claim 17 wherein each solidarity cell sends its agent to the task

pool when the solidarity cell does not have a matching task to process.

19. The apparatus of claim 18 wherein each agent comprises a source address, a
destination address, and a payload, and wherein each agent retrieves a matching
task by:

a) being dispatched by its solidarity cell to the task pool, during which the source
address is its solidarity cell’'s address, the destination address is the task pool’s
address, and the payload comprises a list of functions the agent’s solidarity cell
is configured to perform;

b) searching the task pool for a task that is ready to be processed and has a
function that the agent’s solidarity cell can perform; and

c) returning to its solidarity cell, during which the source address is the task pool’s
address, the destination address is the agent’s solidarity cell’'s address, and the
payload comprises a descriptor of the matching task.

20. An apparatus for parallel processing of a large computing requirement, the
apparatus comprising:

a) a central processing unit (“CPU”);

b) a switching fabric in electronic communication with the CPU;

C) one or more memory units in electronic communication with the switching fabric;
d) a task pool in electronic communication with the switching fabric and configured
to receive, from the CPU, and prioritize threads to be processed, the threads

comprising one or more tasks; and

e) a plurality of solidarity cells in wireless electronic communication with the
switching fabric, each solidarity cell comprising an agent configured to retrieve,
from the task pool, a task that matches the solidarity cell’'s capabilities when the
solidarity cell has no processing to perform;

wherein one or more of the solidarity cells further comprises a special-purpose

coprocessor.
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ABSTRACT

A method and apparatus for processing information in parallel uses autonomous
computer processing cells to perform tasks needed by a central processing unit. Each cell
in the system is connected through a switching fabric, which facilitates connections for
data transfer and arbitration between all system resources. A cell has an agent, which is a
software module that may be transferred through the switching fabric to a task pool
containing the tasks. The agent searches within the task pool for available tasks that
match the cell’s instruction type. A task may be broken into threads that are to be executed
sequentially or independently depending on recipes constructed by the central processing
unit. Interdependent tasks within the task pool may be logically combined as needed by
the recipe. A notification is sent from the task pool to the central processing unit when a

task or task thread is completed.
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