Ex. C11 — Invalidity of U.S. Patent No. RE49,461 — GPU Gems

Prior Art Reference: GPU Gems 2:
Programming Techniques for High-Performance Graphics and General Purpose Computation (“GPU Gems™)

GPU Gems was published in March 2005, and was publicly available no later than July 2005. GPU Gems therefore qualifies as prior
art to U.S. Patent No. RE49,461 (the “’461 patent”) under, at least, (pre-AlA) 35 U.S.C. § 102(a) and/or (b). GPU Gems anticipates
and/or renders obvious claims 21-31 of the 461 patent (the “Asserted Claims™).

The chart below provides representative examples of where each element of each claim is found within GPU Gems. Citations are meant
to be exemplary, not exhaustive, and NVIDIA reserves the right to identify and discuss additional portions of the reference in support
of its contentions and/or to rebut arguments made by Plaintiff. Where NVIDIA states that GPU Gems “discloses” a limitation, that
disclosure may be express, implicit, and/or inherent. Citations to figures, drawings, tables, and the like include reference to any
accompanying or related text. All internal cross-references are meant to incorporate the cross-referenced material as if fully set forth
therein.

Itis NVIDIA’s position that Plaintiff’s Infringement Contentions have not established that any accused product or service infringes any
valid claim. Thus, NVIDIA’s statements below should not be treated as an admission, implication, or suggestion that NVIDIA agrees
with Plaintiff regarding either the scope, construction, or interpretation of any of the Asserted Claims or the infringement theories
advanced by Plaintiff in its Infringement Contentions, including whether any Asserted Claim satisfies 35 U.S.C. 88 101 or 112. The
exemplary disclosures in these invalidity contentions are informed by the apparent interpretation of the asserted claims by Plaintiff.
These statements are not intended to suggest that NVIDIA agrees with Plaintiff’s application of any claim term, suggest a proposed
construction at this stage of the case, or suggest that construction is needed.

To the extent Plaintiff argues that any element below is not disclosed by GPU Gems, a person of ordinary skill in the art would have
found it obvious to combine the teachings of GPU Gems with the background knowledge of a person of ordinary skill in the art and/or
the additional references, and exemplary teachings, set forth in NVIDIA’s Invalidity Contentions, including all exhibits and appendices
thereto. Additional exemplary combinations and reasons for obviousness are described in the cover pleading, and are incorporated by
reference herein.

Plaintiff has yet to identify any limitation of the Asserted Claims that it contends is not anticipated and/or rendered obvious by GPU
Gems. NVIDIA therefore expressly reserves the right to respond to any such contention, including by identifying additional obviousness
combinations, if Plaintiff makes any such contention. NVIDIA reserves the right to rely on additional citations or sources of evidence
that also may be applicable, or that may become applicable in light of claim construction, changes in Plaintiff’s infringement contentions,
and/or information obtained during discovery as the case progresses.
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21[pre]: A method of executing
computations representing an
artificial neural network on a
computer system comprising at
least one central processing unit
(CPU), a processing unit, a first
memory partition, and a second
memory partition, the method
comprising:

NVIDIA takes no position in these Invalidity Contentions on whether the entirety of the
preamble of this claim is a limitation. To the extent it is a limitation, GPU Gems discloses,
expressly and/or inherently a method of executing computations representing an artificial
neural network on a computer system comprising at least one central processing unit (CPU), a
processing unit, a first memory partition, and a second memory partition. See e.g.:

As a non-limiting example, GPU Gems discloses a method of executing computations
representing an artificial neural network on a computer system; Chapter 40—titled “Computer
Vision on the GPU”—explores “methods of efficiently mapping common mathematical
operations of computer vision onto modern computer graphics architecture.”
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524.

To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

21[a]: executing, by the at least
one CPU, a user interaction
stream, the user interaction stream
controlling transfer of inputs to the
artificial neural network to the first
memory partition and the second
memory partition;

GPU Gems discloses, expressly and/or inherently, executing, by the at least one CPU, a user
interaction stream, the user interaction stream controlling transfer of inputs to the artificial
neural network to the first memory partition and the second memory partition. See e.g.:

As a non-limiting example, GPU Gems discloses a CPU executing a ““user interaction stream”
(e.g., commands provided by a user through a user interface). GPU Gems also discloses that
the user interaction stream controls the transfer of inputs to the numerical simulation to the
first and second memory partitions (e.g., GPU memory such as shader registers or fragment
source buffers, and/or main memory such as system RAM or disk).
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As a non-limiting example, GPU Gems discloses user interaction streams.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

21[b]: executing, by the
processing unit, a computational
stream, the computational stream
controlling data exchange between

GPU Gems discloses, expressly and/or inherently, executing, by the processing unit, a
computational stream, the computational stream controlling data exchange between the user
interaction stream and the computational stream during execution of the computations
representing the artificial neural network.
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the user interaction stream and the
computational stream during
execution of the computations
representing the artificial neural
network;

As a non-limiting example, GPU Gems discloses a processing unit (e.g., GPU) executing a
computational stream (e.g., a sequence of computations) that controls data exchange between
the user interaction stream (see 21[a]) and the computational stream.

See Chapter 29 — Streaming Architecture and Technology Trends.

Seee.g.:
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

21]c]: shifting control of a data GPU Gems discloses, expressly and/or inherently, shifting control of a data exchange between
exchange between the user the user interaction stream and the computational stream to the computational stream in
interaction stream and the response to starting execution of the computations representing the artificial neural network.
computational stream to the Seee.g.:

computational stream in response
to starting execution of the
computations representing the
artificial neural network;

As a non-limiting example, GPU Gems discloses shifting control of a data exchange between
the user interaction stream and the computational stream (e.g., by switching contexts) in
response to starting to perform computations.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
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obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

21[d]: shifting control of the data | GPU Gems discloses, expressly and/or inherently, shifting control of the data exchange
exchange between the user between the user interaction stream and the computational stream to the user interaction stream
interaction stream and the in response to completion or interruption of the computations representing the artificial neural
computational stream to the user network. See e.g.:

interaction stream in response to
completion or interruption of the
computations representing the
artificial neural network;

As a non-limiting example, GPU Gems discloses shifting control of a data exchange between
the user interaction stream and the computational stream (e.g., by switching contexts) in
response to completion or interruption of the computations.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

21[e]: queueing a user command
received by the user interaction
stream during execution of the
computations representing the
artificial neural network; and

GPU Gems discloses, expressly and/or inherently, queueing a user command received by the
user interaction stream during execution of the computations representing the artificial neural
network. See e.g.:
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As a non-limiting example, GPU Gems discloses queueing a user command (e.g., scheduling a
task associated with a user interaction) received by the user interaction stream during
execution of the computations representing the artificial neural network.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

21[f]: executing the user command
during execution of the
computations representing the
artificial neural network at times
determined by the computational
stream.

GPU Gems discloses, expressly and/or inherently, executing the user command during
execution of the computations representing the artificial neural network at times determined by
the computational stream. See e.g.:

As a non-limiting example, GPU Gems discloses executing a user command during execution
of computations at times based determined by the computational stream (e.g., whether
computations in the computational stream are being executed by the GPU).
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557.

To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
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NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

22. The method of claim 21, GPU Gems discloses, expressly and/or inherently, the method of claim 21, wherein the user
wherein the user interaction stream | interaction stream controls the data exchange between the user interaction stream and the
controls the data exchange computational stream outside of execution of the computations representing the artificial
between the user interaction neural network. See e.g.:

stream and the computational
stream outside of execution of the
computations representing the
artificial neural network.

See claim 21.

As a non-limiting example, GPU Gems discloses that the user interaction stream controls the
data exchange between the user interaction stream and the computational stream when
computations are not being executed (e.g., by allowing user input and commands to set or edit
various parameters of the computations).
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

23. The method of claim 21,
wherein executing the user
interaction stream comprises:
controlling setting and editing of
computational elements of the
computations representing the
artificial neural network.

GPU Gems discloses, expressly and/or inherently, the method of claim 21, wherein executing
the user interaction stream comprises controlling setting and editing of computational elements
of the computations representing the artificial neural network.

See claim 21.
See e.g.:

As a non-limiting example, GPU Gems discloses user interactions that control the setting and
editing of computational elements of the computations.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

24. The method of claim 21,
wherein executing the user
interaction stream comprises:
controlling setting and editing of
parameters of the computations
representing the artificial neural
network.

GPU Gems discloses, expressly and/or inherently, the method of claim 21, wherein executing
the user interaction stream comprises controlling setting and editing of parameters of the
computations representing the artificial neural network.

See claims 21, 23.
See e.g.:

As a non-limiting example, GPU Gems discloses user interactions that control the setting and
editing of parameters of the computations.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

25. The method of claim 21,
wherein executing the user
interaction stream comprises:
controlling setting and editing of
parameters of the inputs to the
artificial neural network.

GPU Gems discloses, expressly and/or inherently, the method of claim 21, wherein executing
the user interaction stream comprises controlling setting and editing of parameters of the
inputs to the artificial neural network.

See claim 21; Chapter 34.
See e.g.:

As a non-limiting example, GPU Gems discloses user interactions that control the setting and
editing of parameters of the inputs to the computations.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

26. The method of claim 21,
wherein executing the user
interaction stream comprises:
specifying an output to be saved to
disk and/or displayed on a screen.

GPU Gems discloses, expressly and/or inherently, the method of claim 21, wherein executing
the user interaction stream comprises specifying an output to be saved to disk and/or displayed
on a screen.

See claim 21; Chapter 40.
See e.g.:

As a non-limiting example, GPU Gems discloses user interactions that specify an output to be
saved to disk and/or displayed on a screen.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

27. The method of claim 21,
wherein executing the user
interaction stream comprises:
parsing elements to be used in the
computations representing the
artificial neural network.

GPU Gems discloses, expressly and/or inherently, the method of claim 21, wherein executing
the user interaction stream comprises parsing elements to be used in the computations
representing the artificial neural network.

See claim 21; PART IV: GENERAL-PURPOSE COMPUTATION on GPUS: A PRIMER,
Chapters 29-36.

Seee.g.:

As a non-limiting example, GPU Gems discloses user interactions that result in parsing
elements to be used in the computations.
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573.

To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
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obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

28. The method of claim 27,
wherein the processing unit
comprises a graphics processing
unit (GPU) and executing the user
interaction stream further
comprises: converting the
elements into GPU programs.

GPU Gems discloses, expressly and/or inherently, the method of claim 27, wherein the
processing unit comprises a graphics processing unit (GPU) and executing the user interaction
stream further comprises converting the elements into GPU programs.

See claim 27; Chapters 29-36.
See e.g.:

As a non-limiting example, GPU Gems discloses that the processing unit is a GPU. GPU
Gems also discloses user interactions that result in converting the elements into GPU
programs (e.g., vertex and shader programs).

Chapter 40 explains that the “single-instruction, multiple-data (SIMD) capability of the GPU
makes it suitable for running computer vision tasks, which often involve similar calculations
operating on an entire image.” Thus, GPUs can be used to “free up the CPU for other tasks.”
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664.

To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
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examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

29. The method of claim 28,
wherein executing the user
interaction stream comprises:
compiling the GPU programs.

GPU Gems discloses, expressly and/or inherently, the method of claim 28, wherein executing
the user interaction stream comprises: compiling the GPU programs.

See claim 28; Chapter 33.
See e.g.:

As a non-limiting example, GPU Gems discloses user interactions that result in compiling the
GPU programs (e.g., vertex and shader programs).
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

30. The method of claim 29,
wherein executing the user
interaction stream comprises:
transferring the GPU programs to
the second memory partition.

GPU Gems discloses, expressly and/or inherently, the method of claim 29, wherein executing
the user interaction stream comprises transferring the GPU programs to the second memory
partition.

See claim 29.
See e.g.:

As a non-limiting example, GPU Gems discloses user interactions that control transferring
GPU programs (e.g., vertex and/or shader programs) to a second memory partition (e.g., a
portion of GPU memory).
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.

31. The method of claim 21,
further comprising: executing, by
the at least one CPU, a data output
stream, the data output stream
controlling transfer of outputs of
the computations representing the
artificial neural network to disk.

GPU Gems discloses, expressly and/or inherently, the method of claim 21, further comprising:
executing, by the at least one CPU, a data output stream, the data output stream controlling
transfer of outputs of the computations representing the artificial neural network to disk.

See claim 21.
See e.g.:

As a non-limiting example, GPU Gems discloses a data output stream controlling transfer of
outputs of the computations to disk.
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To the extent Plaintiff contends that this claim element is not expressly or inherently disclosed,
or is not obvious in view of GPU Gems and the knowledge of a POSITA, it would have been
obvious to combine the teachings of GPU Gems with any of the prior art references in
NVIDIA’s Invalidity Contentions and any supplements thereto and the relevant section of
charts for other prior art for the *461 patent in a manner that would result in the subject matter
of this limitation given, at the very least, the person's understanding of the state of the art, the
problems addressed and solved in the prior art, and the teachings of GPU Gems. Specific
examples of such references are cited and explained in these invalidity contentions, including
the cover pleading and charts C1-C15, and Appendix C.
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