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I. INTRODUCTION

Plaintiff Neural Al, LLC (“Plaintiff” or “Neural AI”) asserts three patents directed to
systems and methods for performing general-purpose computing (such as numerical simulations
or simulating artificial neural networks) on traditionally special-purpose graphics processing units
(“GPUs”). Defendant NVIDIA Corporation (“Defendant” or “NVIDIA”) proposes the Court
explain the plain and ordinary meaning, as used in the asserted patents, of a handful of terms that
go to the heart of Plaintiff’s infringement allegations. Plaintiff resists these constructions, simply
taking the position that nothing in the asserted patents—even the most technical terms—requires
construction. For the terms below, however, absent an explanation of what the plain and ordinary
meaning is, a jury is likely to be confused as to the scope of the claims given the technical nature
of computer terminology involved. For example, the term “accelerator” may have general
connotations to a lay person, but it has a specific meaning to a person of ordinary skill in the
context of the asserted patents, which is not immediately apparent to a lay person. Another
technical term, “accelerator controller,” has a specific meaning in the context of the asserted
patents such that a construction is necessary. Additionally, for two terms—‘partition” and
“bank”—Plaintiff’s infringement contentions impermissibly expand their scope beyond that
allowed by the intrinsic record, such that proceeding without clarifying the terms’ ordinary
meaning does not resolve the parties’ dispute. Despite the technical subject matter of the asserted
patents, Plaintiff believes that a jury will understand the meaning of all of these terms without
assistance; to the contrary, NVIDIA contends that construction is necessary to explain the plain
and ordinary meaning of these terms in the context of these patents, as well as to resolve disputes

between the parties as to claim scope.
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NVIDIA therefore respectfully requests the Court adopt NVIDIA’s proposed constructions
to ensure that the claims are interpreted in a manner consistent with the specifications and well-
established understanding in the field.

II. BACKGROUND

Plaintiff accuses NVIDIA of infringing three related patents: U.S. Patent Nos. 8,648,867
(“the *867 patent”), RE48,438 (“the *438 patent”), and RE49,461 (“the *461 patent™) (collectively,
“the Asserted Patents”), each titled “Graphic Processor Based Accelerator System and Method.”
“GPUs,” which are found in many computers and video game consoles, are “highly parallel
processors.” Unlike CPUs, which excel at handling tasks sequentially, GPUs are optimized for
parallel processing. *867 patent at 1:13—17. Those parallel-processing capabilities can be used for
graphics or for general-purpose computations, such as simulations. Using GPUs for general-
purpose computing has been referred to as “general-purpose computing on GPUs,” or “GPGPU.”

The Asserted Patents acknowledge that “manufacturers of GPUs have included general
purpose programmability into the GPU architecture leading to the increased popularity of using
GPUs for highly parallelizable and computationally expensive algorithms outside of the computer
graphics domain.” Id. at 1:21-25. The patents assert, however, “general purpose GPU (GPGPU)
applications are not able to achieve optimal performance” because “[t]here is overhead for
graphics-related features and algorithms that are not necessary for these non-video applications.”
Id. at 1:25-30.

To address these alleged drawbacks, the Asserted Patents describe an “accelerator”
(Figure 2, below) separate from the CPU that can offload functions from the CPU. The
“accelerator” is defined in the Asserted Patents has “one or more graphics processing units” (GPU
240), “two or more associated memory banks that are logically or physically partitioned” (shader

memory bank 210 and texture memory bank 250), and “a specialized controller” (controller 220).
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Id. at 2:6—17. This arrangement allegedly improves performance because “[t]he controller handles
most of the primitive operations needed to set up and control GPU computation.” Id. at 2:17-19.
“As a result, the CPU is freed from this function and is dedicated to other tasks.” Id. at 2:19-20.
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FIG. 2
The three Asserted Patents purport to claim different aspects and applications of the
specific architecture described above. The ’867 patent claims “[a] method for performing a
numerical simulation” on an “accelerator” in which the output of one cycle of the computation is
used as an input to the next cycle of computation (’867 patent at 16:21-40), and the 438 and 461
patents claim systems and methods for simulating an artificial neural network on a GPU
(’438 patent at 14:51-21:9; ’461 patent at 16:41-17:3).
III. TERMS FOR CONSTRUCTION
NVIDIA requests that the Court adopt each of the constructions below:
e “Accelerator” and “accelerator controller” are technical terms with a specific meaning in
the context of the purported invention in the Asserted Patents. The Court should explain
the meaning of these technical terms, in the context of these patents, to assist the jury

understand these terms.
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e For “partition” and “bank”—in addition to being technical terms with specific meanings in
the context of the Asserted Patents—Plaintiff’s infringement contentions demonstrate a
disagreement between the parties regarding their scope. The Court should construe these
terms to prevent Plaintiff from continuing to stretch them beyond the meaning compelled
by the intrinsic record of the patents.

e For “swapping the first pointer with the second pointer,” the Court should construe the
term to account for the applicant’s arguments during prosecution that limited the scope of
the limitation.

e Like the “accelerator” terms, the “rate” terms are technical terms, and the jury would
benefit from an explanation of their plain and ordinary meaning.

¢ Finally, the Court should construe the asserted method claims to require the specific order
of steps dictated by the claims.

In its Disclosure of Extrinsic Evidence, Plaintiff argues that the “plain and ordinary
meaning” of each term is appropriate because NVIDIA did not propose these constructions in inter
partes review (“IPR”) petitions on the Asserted Patents. That theory has been rejected by other
courts because the Patent Trial and Appeal Board (“PTAB”) construes terms only when necessary
for an IPR proceeding—that is, an IPR petition need not “describe all possible or reasonable claim
constructions.” Garrity Power Servs. LLC v. Samsung Elecs. Co., No. 2:20-cv-00269-JRG, 2021
WL 3403747, at *11 (E.D. Tex. Aug. 4, 2021) (declining to “preclude[] an accused infringer from
proposing a construction in litigation” due to “the absence of a proposed construction in IPR
proceedings.”); cf. Axonics, Inc. v. Medtronic, Inc., 75 F.4th 1374, 138081 (Fed. Cir. 2023); Nidec
Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017)
(explaining that construction is required only for disputed terms, and only as necessary to resolve

the controversy). The terms proposed for construction here are necessary for this litigation.
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A. “accelerator” (’867 patent, cl. 16; ’438 patent, cls. 1, 12, 44)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

hardware separate from the central processing | No construction necessary
unit

The claims and specification of the 867 and ’438 patents dictate that the recited
“accelerator” of the patents is (1) separate from the central processing unit, and (2) hardware.
Providing an explanation of the meaning of “accelerator”—of which a lay juror may have a general
understanding in other contexts—is necessary to enable the jury to understand the plain and
ordinary meaning of this term in the context of the patents, which states that this feature is the
entire purpose of the alleged invention.

1. The Claimed “Accelerator” Is Separate from the CPU

The intrinsic evidence—and, indeed, the very purpose of the Asserted Patents—requires
that the “accelerator” be separate from the CPU.

Intrinsic Record: Because the “accelerator” of the asserted claims is listed separately from
the CPU, “the clear implication of the claim language is that those elements are distinct
components of the patented invention.” Becton, Dickinson & Co. v. Tyco Healthcare Grp., LP,
616 F.3d 1249, 1254 (Fed. Cir. 2010) (internal quotation marks omitted). For example, claim 16
of the 867 patent recites “an accelerator, operably coupled to the central processing unit.”
’867 patent at 14:21-22; see also *438 patent at 14:56—57 (same), 16:3—4 (“an accelerator operably
coupled to the CPU and the main memory”). There is no evidence in the claims or specification
of the patents to overcome the presumption of separateness under Becton. See Regeneron Pharms.,
Inc. v. Mylan Pharms. Inc., 130 F.4th 1372, 1380-81 (Fed. Cir. 2025).

Throughout the specification, the accelerator is separate from the CPU. See *867 patent at
4:31-33. The specification explains, for example, that “[tlhe CPU 120 and the system memory

130 . .. are preferably independent of the expansion card 180,” which is an “accelerator.” Id. at
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4:8-12. Figure 2 depicts the accelerator/expansion card (180) separated from the CPU via local
bus 190. Id. at 4:51-58, Fig. 2. Notably, the accelerator is separate from the CPU in all
embodiments of the Asserted Patents. Praxair, Inc. v. ATMI, Inc., 543 F.3d 1306, 1324 (Fed. Cir.
2008) (“The claims of the patent must be read in light of the specification’s consistent emphasis
on this fundamental feature of the invention.”).

The stated purpose and alleged advantages of the patents also support NVIDIA’s proposed
construction. As explained in Section II, the patents state that the purpose of the accelerator is to
allow the CPU to remain “dedicated to other tasks,” i.e., not be involved in the accelerated
computations on the accelerator. ’867 patent at 2:19-21. The patents reiterate at the end, in a
summary of the “potential advantages™ of the “GPU accelerator system,” that there are “[l]imited
computations on the CPU 120.” Id. at 13:32. Thus, the “accelerator” being separate from the CPU
is critical to the patents’ functionality, as it enables the offloading of computational tasks from the
CPU to the accelerator. “To find otherwise would eviscerate the stated purpose of the claimed
invention.” KFEYnetik, Inc. v. Samsung Elecs. Co., 837 F. App’x 786, 792 (Fed. Cir. 2020); see
also Sequoia Tech., LLC v. Dell, Inc., 66 F.4th 1317, 1326 (Fed. Cir. 2023) (‘A patent’s express
purpose of the invention informs the proper construction of claim terms.”) (cleaned up).

Extrinsic Record: The extrinsic evidence is consistent with the intrinsic record. For
example, the Chambers Dictionary of Science and Technology confirms that an “accelerator”—
just as it is used in the examples of the Asserted Patents—is “[a] special circuit board that is placed
within a computer to speed up some aspect of its operation”—i.e., it is separate from the CPU.
Ex. 1 at 7. None of the extrinsic evidence supplied by Plaintiff contradicts this understanding of
“accelerator” in the specific context of the Asserted Patents. See, e.g., IEEE Dict. (Ex. 2) at 4 (“[a]

circuit or device that accelerates some unit in a computer™).
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2. The Claimed “Accelerator” Is Hardware

Intrinsic Record: The claimed ‘“accelerator” is referenced by the claims and the
specification of the 867 and ’438 patents only as a hardware-based component. For example, in
the asserted system claims, the “accelerator” comprises specific hardware sub-components,
including a “graphics processing unit” and “accelerator memory.” ’438 patent at 14:54—16:4 (cl.
1), 19:60-20:7 (cl. 44). Because the “accelerator” in the asserted method claims “receives” input
data, those claims also require a hardware-based accelerator (otherwise, it could not “receive”
data).

In the Summary of the Invention, the “solution” proposed by the inventors is a “hardware
implementation [on] an expansion card . . . having (a) one or more graphics processing units,
(b) two or more associated memory banks that are logically or physically partitioned, (¢) a
specialized controller, and (d) a local bus”—i.e., all hardware. ’867 patent at 2:6—17. A similar
configuration is depicted in Figure 2, where “the GPU accelerator is implemented as an expansion
card 180.” Id. at 4:31-43, 4:51-54. The specification does not disclose a software-based
accelerator; rather, the GPU accelerator of all embodiments of the Asserted Patents is hardware
based, with physical hardware subcomponents such as a GPU and memory banks. See id. at 3:59—
4:7,4:31-58, 5:17-19.

Extrinsic Record: The extrinsic evidence further supports NVIDIA’s construction.
Indeed, the definitions of “accelerator” identified by both NVIDIA and Plaintiff emphasize an
accelerator as a physical element. E.g., Chambers Dict. (Ex. 1) at 7 (“[a] special circuit board”);
Newton’s Telecom Dict. (Ex. 3) at 78 (“[a] board added onto a personal computer’s main board”);
Microsoft Dict. (Ex. 4) at 13 (“In hardware, a device . . .”); IEEE Dict. (Ex. 2) at 4 (“[a] circuit or

device”).
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B. “accelerator controller” (’867 patent, cls. 16, 17, 19) /
“controller” (438 patent, cls. 1, 7-10, 21, 40, 42, 44, 50-53)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

specialized hardware and/or software located | No construction necessary
on the accelerator

“Accelerator controller” is a technical term with a specific meaning in the computer context
that a lay person would not understand, and thus should be construed to provide guidance to the
jury. NVIDIA’s construction should be adopted because it comports with the intrinsic record—
i.e., that the “accelerator controller” of the 867 patent and the “controller” of the 438 patent is
specialized hardware and/or software located on the accelerator. Gemalto S.A. v. HTC Corp., 754
F.3d 1364, 1369 (Fed. Cir. 2014).

Intrinsic Record: As explained in Section II, the inventors of the patents sought to improve
existing GPGPU applications that were “not able to achieve optimal performance” due to excessive
“overhead.” 867 patent at 1:21-30. For example, according to the inventors, prior art systems of
GPU acceleration required “extensive interactions with the CPU.” Id. at 13:32-39. The “solution”
proposed by the inventors was to configure the accelerator (“expansion card”) to include “a
specialized controller” separate from the CPU, thus “free[ing]” the CPU from control operations
and allowing it to be “dedicated to other tasks.” Id. at 2:6-20, 2:36—40 (“This accelerator
comprises at least one graphics processing unit, accelerator memory for the graphics processing
unit, and an accelerator controller . . . .”); see also id. at 13:32-39 (identifying the first “potential
advantage[]” of the claimed GPU accelerator as “[1]imited computations on the CPU”).

While the specification explains that in one embodiment the “controller can be partially or
even fully implemented in software,” even in this embodiment the software-based controller is
located and running on the accelerator—not on the CPU. Id. at 4:65-67. For example, Figure 2

illustrates controller 220 (blue) on expansion card 180 (the “accelerator”) (red). Id. at 4:51-67
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(“The GPU accelerator further preferably comprises one specifically designed accelerator
controller.”); see also id. at 2:55-60, 5:53-59, 7:57-61, 8:50-57, 13:50-54 (“general purpose
controller 220 located on the expansion card”). There is no embodiment in which the controller is
not located on the accelerator. Although the Federal Circuit has warned against reading in
limitations from embodiments into the claims, the court has also held that where “only one”
embodiment is described—especially where, as here, that embodiment is a key feature of the

b

“invention’

that embodiment informs the scope of the claims. See Regents of Univ. of Minnesota
v. AGA Med. Corp., 717 F.3d 929, 936 (Fed. Cir. 2013) (limiting claims to devices formed by
affixing two physically separate disks because “attaching two disks together is not just the
preferred embodiment of the invention; it is the only one described”) (internal quotation marks

omitted).
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By locating the controller on the accelerator (as opposed to on the CPU), the system “frees
the CPU 120 to execute other applications and allows the expansion card to run at its full capacity
without being slowed down by extensive interactions with the CPU 120.” Id. at 13:36-39. The
claims of the Asserted Patents “must be read in light of the specification’s consistent emphasis on

this fundamental feature of the invention.” Praxair, 543 F.3d at 1324. To construe the term
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otherwise “would eviscerate the stated purpose of the claimed invention.” KEYnetik, 837 F. App’x
at 792.

Extrinsic Record: As with “accelerator,” none of the extrinsic evidence changes the
ordinary meaning of “accelerator controller” or “controller” in the context of the Asserted Patents.
For example, Plaintiff’s definition in the IBM Dictionary of Computing states that a controller
“coordinates and controls the operation of one or more input/output devices” (Ex. 5 at 145), but it
does not bear on the allegedly inventive idea in the patents of placing the controller on the
accelerator itself to free up the CPU. See supra.

C. “partition” (’867 patent, cls. 16, 18; 438 patent, cls. 26, 27, 40, 43, 49;
’461 patent, cls. 21, 30)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

a separated subdivision of memory designed | No construction necessary
to hold specified data

The term “partition” requires construction not only because it is a technical term but also
because there is a dispute between the parties about the scope of the ordinary meaning of this term
in these patents (as reflected in Plaintiff’s infringement contentions). “[P]artition” has a specific
and well-understood technical meaning: ‘“a separated subdivision of memory designed to hold
specified data.” Plaintiff’s infringement contentions, by contrast, appear to take the position that
the data copied to any “destination memory address” on a device is necessarily stored within a
“partition” on the device. See, e.g., ’867 Inf. Cont. (Ex. 6) at 45-54. This position is contrary to
the meaning of “partition” in the patents. Thus, there is a dispute about claim meaning and claim
scope, and claim construction is necessary. NVIDIA’s construction aligns with what a person of
ordinary skill in the art would have understood at the time of the invention and should be adopted.

Intrinsic Record: The claim language explicitly states the partitions are subdivisions of

memory designed to hold specific data. The claims of the 867 patent recite, for example, that the
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first partition is for storing “first input data” and the second partition is for storing “first output
data.” 867 patent cl. 16 (“transferring . . . the first input data into a first partition” and “storing .
.. the first output data into a second partition”); see also id. at cls. 1, 13 (“the texture memory is
partitioned into a first partition to store the input data, a second partition to store internal variables
...7). The claims further recite the existence of third and fourth partitions for storing “internal
variables” and “data used as input at a particular computation cycle of the numerical simulation.”
’867 patent cl. 18 (“a third partition to store internal variables, and a fourth partition to store data
used as input at a particular computation cycle of the numerical simulation.”); see also id. at cls. 5,
13. These claims demonstrate that partitions are structured subdivisions of memory with
designated storage functions, rather than ad hoc for individual variables. See also *438 patent cls.
26, 27,28, 40, 43, 49; *461 patent cls. 21, 30.

The shared specification demonstrates why NVIDIA’s construction is correct. According
to the specification, the purpose of partitions is to “separate the memory” based on when and how
the data in each memory partition is to be used. See 867 patent at 5:17-52, 5:60—-6:31. For
example, the specification describes four partitions, each “designed to hold” specified data: “The
first partition 250a is designed to hold the external input data patterns. The second partition 2505
is designed to hold the data textures representing internal variables. The third partition 250c is
designed to hold the data textures used as input at a particular computation step on the GPU 240.
The fourth partition 250d holds the data textures used to accommodate the output of a particular

computational step on the GPU 240.” Id. at 5:39-48.
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Id. at Fig. 2. Each of the partitions (250a, 250b, 250c, and 250d) is a separate subdivision of
texture memory bank 250, which itself is a partition of GPU associated memory. Id. at 5:14-52.
Thus, use of “partition” throughout the specifications of the Asserted Patents demonstrates that a
partition must be “a separated subdivision of memory designed to hold specified data.”

Extrinsic Record: The extrinsic evidence confirms NVIDIA’s construction. For example,
the technical dictionary definitions of “partition” identified by NVIDIA emphasize that partitions
are (1) separated subdivisions of memory that (2) hold specified data. E.g., Chambers Dict. (Ex. 1)
at 873 (“To subdivide the available storage space on a hard-disk drive. Each section may be used
to hold programs and data for different operating systems or to provide additional logical drives.”);
Dict. of Computer Terms (Ex. 7) at 232 (“a part of a HARD DISK that is treated by the computer
as if it were a separate disk drive”); IEEE Dict. (Ex. 2) at 797 (“A portion of a storage medium
that is set aside for some special purpose”); Wiley Dict. (Ex. 8) at 555 (“The dividing of computer
memory into fixed portions™). Plaintiff’s extrinsic evidence is consistent. See, e.g., Microsoft
Dict. (Ex. 4) at 392 (“partition n. 1. A logically distinct portion of memory or a storage device that

functions as though it were a physically separate unit.”).

Neural Al, LLC, Exhibit 2010
Page 2010 - 18
IPR2025-00610, NVIDIA Corporation v. Neural Al, LLC



Case 7:24-cv-00221-ADA-DTG  Document 71 Filed 05/20/25 Page 19 of 33

Infringement Contentions: Plaintiff’s infringement contentions demonstrate that the
parties disagree as to the claims’ meaning and scope, and that Plaintiff’s understanding differs
from what a POSITA would have understood at the time of the invention. Adopting no
construction for “partition,” as Plaintiff proposes, will invite continued dispute over the claims’
scope and confuse the jury. See O2 Micro Int’l Ltd. v. Beyond Innovation Tech. Co., 521 F.3d
1351, 1361 (Fed. Cir. 2008) (“A determination that a claim term ‘needs no construction’ or has
the ‘plain and ordinary meaning’ may be inadequate when a term has more than one ‘ordinary’
meaning or when reliance on a term’s ‘ordinary’ meaning does not resolve the parties’ dispute.”).

Given the dispute over claim meaning and scope, the Court should construe the term.
NVIDIA’s construction should be adopted because it is consistent with the intrinsic and extrinsic
record, and provides clarity to the technical term “partition” for the jury.

D. “bank” (°438 patent, cls. 6, 20)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

partition No construction necessary

The term “bank” requires construction both because it is a technical term and because there
is a dispute between the parties about the scope of the term’s ordinary meaning. The dispute
between the parties is the same as that for “partition”—Plaintiff’s infringement contentions stretch
“bank” beyond its ordinary meaning. ’438 Inf. Cont. (Ex. 12) at 118-30. Because the claims and
specification of the 438 patent use “partition” and “bank” interchangeably, “bank,” as used in the
’438 patent, should be construed to have the same meaning as “partition.” Wasica Fin. GmbH v.
Cont’l Auto. Sys., Inc., 853 F.3d 1272, 1282 (Fed. Cir. 2017). NVIDIA’s construction is necessary
to resolve the parties’ dispute on this term.

Intrinsic Record: The “specification and claims” of the 438 patent “use the words

99 ¢¢

‘[bank]’ and ‘[partition]’ interchangeably;” “[t]his drafting choice equates the two terms for claim
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construction purposes.” Id. Specifically, as shown below, the patent claims employ “bank™ and
“partition” identically to recite separate subdivisions of memory designed to hold specified data.

Compare *438 patent, cl. 6 to 438 patent, cls. 26 and 27.

’438 Patent, Claim 66 ’438 Patent, Claims 26 & 27
6. The computer system of claim 1, wherein | 26. The method of claim 21, further
accelerator memory comprises: comprising:
a first memory bank to store parameters storing, in a first memory partition of the
common to all of the computations in the memory, parameters common to all of the
sequence of computations; and computations in the sequence of
computations.
27. The method of claim 26, further
comprising:
a second memory bank to store data| storing, in a second memory partition of
specific to at least one computation in the the memory, data specific to the first
sequence of ComputationS. computation in the sequence of
computations.

The ’438 patent specification, similarly, refers to the two elements identified by reference numbers
210 and 250 interchangeably as “[t]wo memory banks 210 and 250" and “two partitions 210 250.”

’438 patent at 5:13-52.

140 200 180

& 0 | 250
N (C = .
DISK [
SHADER MEMORY 250a
BANK
230\ II 220
120 7] 7 250
S H
Z 2 g C:'\‘Vg CONTROLLER <:> TEXTURE
CPU ] = — 2 : Mgz«g:y
5 8 250¢
- 1T
130
“ GPU —
RAM [<—)
. T AN
240
FIG. 2

Id., Fig. 2. In consecutive paragraphs of the specification, the 438 patent alternates between
“partition” and “bank” to refer to the same element. Id. at 5:13—-52 (“memory banks 210 and 250

... partitions 210 250 . . . memory bank 210 . . . memory bank 250”). See Bid for Position, LLC
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v. AOL, LLC, 601 F.3d 1311, 1317 (Fed. Cir. 2010) (construing “bid” and ‘“value of the bid”
identically because the claim used the terms interchangeably); Edwards Lifesciences LLC v. Cook
Inc., 582 F.3d 1322, 1329 (Fed. Cir. 2009) (“The interchangeable use of the two terms is akin to a
definition equating the two.”)

Although it is a canon of construction that “[w]hen different words or phrases are used in
separate claims, a difference in meaning is presumed,” the Federal Circuit has counseled that
“simply noting the difference in the use of claim language does not end the matter.” Nystrom v.
TREX Co.,424 F.3d 1136, 1143 (Fed. Cir. 2005). Instead, “[d]ifferent terms or phrases in separate
claims may be construed to cover the same subject matter where the written description and
prosecution history indicate that such a reading of the terms or phrases is proper.” Id. Thus, claim
differentiation here does not overcome the clear import of the specification. See Netcraft Corp. v.
eBay, Inc., 549 F.3d 1394, 1400 n.1 (Fed. Cir. 2008).

Extrinsic Record: Several technical dictionaries confirm that a “bank,” like a “partition,”
is a separated subdivision of memory designed to hold specified data. For example, the
Comprehensive Dictionary of Electrical Engineering defines “memory bank™ as “a subdivision of
memory that can be accessed independently of (and often in parallel with) other memory banks.”
Ex. 9 at 433 (emphasis added); see also McGraw-Hill (Ex. 10) at 1308 (defining “memory bank”
as “[a] physical section of computer memory . . .”).

E. “swapping the first pointer with the second pointer” (867 patent, cl. 16)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

swapping, by the accelerator controller, the No construction necessary
first pointer with the second pointer

During prosecution, the applicant repeatedly argued that this “swapping” step is performed

by the accelerator controller in an effort to overcome prior art. That disavowal is consistent with
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the other intrinsic evidence. The Court should therefore construe this term consistent with the
clear meaning given to it during the prosecution history.

The specification describes various embodiments in which pointers to memory are
“swapped.” In all of these embodiments, the step of swapping pointers is performed by the
accelerator controller. For example, Fig. 4 is a “detailed flow diagram illustrating” an embodiment
of the claimed system and method. 867 patent at 11:23—42. The “three parallel substreams of
execution” shown in FIG. 4—“Computational Substream 403, Data Output Substream 402, and
Data Input Substream 404”—are “executed by the [accelerator] controller 220.” Id. at 11:43—
12:52. One way the claimed method allegedly reduces computational cost is by swapping
“pointers for input and output textures after each time step,” allowing the output of one time step
to serve as “input during the next time step,” instead of copying the output value over the old input
value. Id. Flow element 485 of Fig. 4 provides literal support for the limitation in question: “Swap
input and output texture pointers.” Id. at 11:43—-12:52. Flow element 485 occurs as part of the
Computational Substream 403, which is executed by the accelerator controller. Thus, in the

specification, the “swapping” step is performed by the accelerator controller.
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Id., Fig. 4.

During prosecution, the applicant limited the definition of “swapping” in the patent to
overcome prior art through a clear disavowal of scope. As explained below, the applicant amended
the claims during prosecution to recite the “swapping” step and explicitly stated that it was
performed by the accelerator controller. Remarks (Ex. 11) at 10-15. Indeed, the applicant’s basis
for distinguishing the prior art was the claimed “accelerator controller” and its recited
functionality, including swapping pointers. See id.

Specifically, in response to an obviousness rejection based on two prior art patent

publications, the applicant argued not only that “the cited references fail to teach or suggest at least

Neural Al, LLC, Exhibit 2010
Page 2010 - 23
IPR2025-00610, NVIDIA Corporation v. Neural Al, LLC



Case 7:24-cv-00221-ADA-DTG  Document 71 Filed 05/20/25 Page 24 of 33

299

the ‘accelerator controller’ itself but also that the applied prior art references did not “disclose or
suggest an accelerator controller . . . to swap the first pointer and the second pointer at the
conclusion of the second computational cycle such that the second output data becomes an input
for a third computational cycle of the plurality of computational cycles.” Id. at 11-13. According
to the applicant, “at best the disclosure of [the applied prior art reference] suggests an element that
simply moves data into and out of a video card,” but “[t]here is no disclosure whatsoever in [the
reference] of an accelerator controller that swaps respective pointers referencing a portion of the
input data and the output data . . . as recited in claim 1.” Id. The applicant also stated that
application claim 17 (which issued as independent claim 16), like application claim 1, had been
amended to recite “swapping the first pointer with the second pointer,” and was therefore
“patentably distinct from” the applied prior art reference for the same reasons claim 1 was. Id. A
patentee must “be held to what he declares during the prosecution of his patent.” Springs Window
Fashions L.P. v. Novo Indus., L.P., 323 F.3d 989, 995-96 (Fed. Cir. 2003) (construing claims
based on disclaimer to exclude a single plate because patentee “explicitly stated during prosecution
that his claims differed from a single plate”). At a minimum, these statements are relevant to
determining “the scope of the actual invention that is disclosed, described, and patented.” Fenner
Invs., Ltd. v. Cellco P’ship, 778 F.3d 1320, 1323 (Fed. Cir. 2015) (cleaned up); Phillips v. AWH
Corp., 415 F.3d 1303, 1317 (Fed. Cir. 2005) (en banc).

Additionally, the applicant explicitly stated that “the accelerator controller swaps the first
pointer and the second pointer” in a summary of the claimed subject matter. /d. at 10. While the
applicant qualifies this summary as being “provided solely for the convenience of the Examiner”
and “not intended to characterize the scope of any claim in any way,” the “totality of the
prosecution history” still requires a finding that the accelerator controller performs the “swapping”

step. Computer Docking Station Corp. v. Dell, Inc., 519 F.3d 1366, 1379 (Fed. Cir. 2008) (finding
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disclaimer where “the sum of the patentees’ statements during prosecution would lead a competitor
to believe that the patentee had disavowed” claim coverage). This term should therefore be
construed accordingly.

F. “input data at first rate; and . . . sequence of computations at a second rate”
(’438 patent, cls. 3, 14, 46)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

input data at an amount of data received per No construction necessary
unit time; and ... sequence of computations at
a number of computations per unit time

Three claims of the 438 patent recite two different “rate[s]”: (1) “input data at a first rate,”
and (2) “sequence of computations at a second rate.” While the patentee uses these “rates” in their
ordinary senses, construction is necessary to ensure that the jury applies the correct claim meaning.
See Abbott Lab’ys v. Sandoz, Inc., 544 F.3d 1341, 1360 (Fed. Cir. 2008) (citing Multiform
Dessicants, Inc. v. Medzam Ltd., 133 F.3d 1473, 1477 (Fed. Cir. 1998), for the proposition that
“claims are construed as an aid to the decision-maker, by restating the claims in non-technical
terms”).

1. “input data at a first rate”

The intrinsic record establishes that the patentee used the term “first rate” in its ordinary,
quantitative sense—i.e., to describe how much data is transferred to the CPU or GPU over a
specific amount of time. For example, in describing the “local bus” that transfers data from the
CPU to the accelerator, the *438 patent states that “the local bus has maximal peak data transfer
rates of 4 GB/s (PCI Express 16) or 2 GB/s (PCI-X 2.0).” ’438 patent at 4:34-36; see also id. at
4:31-33 (system bus bandwidth from 3.2 GB/s to 15 GB/s). Thus, in the specification’s examples,
the rate of data input (e.g., into or from the CPU) is expressed as an amount of data received

(e.g., in gigabytes) per unit time (e.g., in seconds).
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Interpreting “input data at a first rate” as “input data at an amount of data received per unit
time” also aligns with the ordinary meaning of an “input rate” in the art of computer architecture,
where the term denotes a quantity per time dimension—such as megabytes or gigabytes per
second—used to evaluate bus bandwidth, memory bandwidth, or data-ingest capacity. Nothing in
the claims, specification, or prosecution history suggests that the inventors intended to redefine
“rate” to mean anything other than this conventional throughput measure. By construing the
phrase to capture the clear notion of data transfer throughput, the Court will assist the jury in
understanding the rate of input data in these claims.

2. “sequence of computations at a second rate”

Although the specification does not provide any examples of performing a “sequence of
computations at a second rate,” see generally *438 patent, the ordinary meaning of this phrase is
that a number of computations are performed in every unit of time. This interpretation aligns with
the common understanding of the term “rate” in technical and scientific fields, where it typically
denotes a quantity measured against a specific time interval, with the “quantity” here being the
number of computations. By defining “sequence of computations at a second rate” as “sequence
of computations at a number of computations per unit time,” the Court will ensure clarity and
precision in the claim language, which is crucial for the jury to accurately assess issues of
infringement and validity.

G. Order of Steps (867 patent, cl. 16; 438 patent, cls. 12, 21)

NVIDIA’s Proposed Construction Plaintiff’s Proposed Construction

steps must be performed in the order listed No construction necessary

Three asserted claims are method claims that implicitly require an order, with each step
building on the last. These claims should be construed to require that they be performed in the

order written. Interactive Gift Exp., Inc. v. Compuserve Inc.,256 F.3d 1323, 1342 (Fed. Cir. 2001).
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1. Claim 16 of the 867 Patent

For this claim, the “sequential nature of the claim steps is apparent from the plain meaning
of the claim language, and nothing in the written description suggests otherwise.” Mantech Env’t
Corp. v. Hudson Env’t Servs., Inc., 152 F.3d 1368, 1376 (Fed. Cir. 1998). The “sequential nature”

of this claim is summarized in the chart below.

’867 Patent, Claim 16 Steps Relation to Other Step(s)

receiving, by an accelerator, first input data
from the central processing unit

transferring, by an accelerator controller, the | The prior step transfers first input data to the
first input data into a first partition, accelerator; this step operates on first input
referenced by first pointer, of an accelerator data in the accelerator (e.g., transferring it
memory before a first computational cycle | into a first partition).

of the numerical simulation

performing, by at least one graphics The prior step occurs before a first
processing unit during the first computational cycle; this step occurs during
computational cycle, at least one calculation | the first computational cycle.

on the first portion of the input data as to
generate first output data

storing, by the accelerator controller, the first | The prior step generates first output data; this
output data into a second partition, step stores first output data.

referenced by a second pointer, of the
accelerator memory

swapping the first pointer with the second The prior step introduces a second partition
pointer at the end of the first computational referenced by a second pointer; this step
cycle, such that the first output data becomes | operates on the second pointer (e.g., by

an input for a second computational cycle of | swapping it with the first).

the numerical simulation

Thus, as shown above, “as a matter of logic [and] grammar,” these steps “must be performed in
the order written.” Altiris, Inc. v. Symantec Corp., 318 F.3d 1363, 1369 (Fed. Cir. 2003).

This ordering of steps is confirmed by the specification. In the patent’s embodiments, the
relevant steps of data input and computations proceed as follows (see generally *867 patent at
Figs. 3-4):

1. The CPU transfers data to expansion card 180 (i.e., the accelerator) (id. at 8:6—10);
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2. Expansion card 180 (i.e., the accelerator) stores the data in a partition in texture memory

bank 250 (id. at 8:10-11, 8:17-20);

3. Computation in the GPU of the accelerator begins, generating output data (textures) stored
in “the output portion of the texture memory bank” (i.e., a second partition) (id. at 8:50—

53, 11:51-60); and

4. Pointers for input and output textures are swapped “after each time step” (id. at 11:38-42).

Because the plain language of the claims implies an order and nothing in the specification

compels otherwise, claim 16 should be construed to require the steps occur in the order listed.

2. Claims 12 and 21 of the 438 Patent

Like claim 16 of the 867 patent, claims 12 and 21 of the *438 patent require a specific

order of steps. The order of steps is dictated both by the plain language of the claims and the

physical realities of these steps. See Kaneka Corp. v. Xiamen Kingdomway Group Co., 790 F.3d

1298, 1306 (Fed. Cir. 2015).

’438 Patent, Claim 12 Steps

Relation to Other Step(s)

(A) performing, by the GPU, the sequence of
computations on a first portion of the input
data so as to generate a first portion of the
output data, the first portion of the output
data representing an output of a neuron in a
first layer of the artificial neural network . . .
[and] accumulating a first value for the output
variable in the first texture during a first time
step

(B) in parallel with performing the sequence
of computations by the GPU in (A),
transferring a second portion of the input
data from the main memory to the accelerator
via the bus

While part of this step can occur “in parallel”
with step (A), the second portion of input data
is transferred after a first portion of input data.
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’438 Patent, Claim 12 Steps

Relation to Other Step(s)

(C) in parallel with performing the sequence
of computations by the GPU in (A),
transferring a second portion of the output
data from the accelerator memory to the main
memory via the bus, the second portion of
the output data representing an output of a
neuron in a second layer in the artificial
neural network

While part of this step can occur “in parallel”
with step (A), the second portion of output
data is transferred after a first portion of
output data.

As a physical reality, an output of a neuron in
a second layer of an artificial neural network
occurs after an output of a neuron in a first
layer.

(D) performing, by the GPU, the sequence of
computations on the second portion of the
input data, wherein performing the sequence
of computations on the second portion of the
input data comprises (i) accumulating a
second value for the output variable in the
second texture during a second time step and
(i1) making the first value of the output
variable in the first texture accessible to other
computational elements in the plurality of
computational elements during the second
time step

Computations on the second portion of input
data cannot occur until after the data is
transferred, as in step (B).

The second time step of step (D) is
necessarily after the first time step of step (A).

’438 Patent, Claim 21 Steps

Relation to Other Step(s)

receiving . . . first input data acquired from
an external system in real time

initializing, by a controller operably coupled
to a graphics processing unit (GPU), textures
and shaders in a memory operably coupled
to the GPU

This step must occur before any
computations, though it does not necessarily
have to occur after first input data is received
in the first step.

transferring the first input data received by
the CPU to the memory operably coupled to
the GPU

The first step receives input data at the CPU;,
this step transfers the input data from the
CPU to memory coupled to the GPU.

performing, by the graphics processing unit
(GPU), a first computation in the sequence of
computations on the first input data based
on the textures and shaders to generate first
output data . ..

The prior step transfers first input data to the
GPU; this step operates on first input data in
the GPU.

This step must also expressly occur after
initialization of textures and shaders in the
second step.

storing . . . the first input data and the first
output data

The prior step generates output data; this step
stores output data.
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’438 Patent, Claim 21 Steps Relation to Other Step(s)
transferring second input data acquired from | This step must occur after the GPU starts
the external system in real time into the computations, and it operates on “second
memory operably coupled to the GPU after input data” acquired in real-time, which
the GPU starts the first computation and comes after first input data.
before the GPU starts a second computation
of the sequence of computations . . .

Nothing in the specification contracts the order of steps dictated by claims 12 and 21. In
connection with Figure 4, the 438 patent shows the sequence (as read from the top of the chart to
the bottom) of (1) inputting textures (data) (e.g., step 435); executing shaders on first input data
(e.g., step 470); (3) outputting textures (resulting data) (e.g., step 480); (4) inputting additional
textures (data) (e.g., steps 440, 445); (5) executing shaders on newly inputted data (e.g., step 470,
after the determination of “Last iteration?” is “No”). See *438 patent at 11:23—13:28, Fig. 4. While
portions of these steps can occur in parallel (as recited in claim 12), the sequence of steps shown
in Figure 4 confirm that certain steps must occur (or at least begin) before others as a practical
reality.

Thus, because the “sequential nature of the claim steps is apparent from the plain meaning
of the claim language and nothing in the written description suggests otherwise,” these claims
should be construed to require the order explained above. Mantech Env’t, 152 F.3d at 1376.

IV. CONCLUSION
For the foregoing reasons, NVIDIA respectfully requests that the Court adopt NVIDIA’s

proposed constructions.
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ac-

ac- (Chem) Abbrev indicating substitution in the alicyclic
ring.

acacia (For) See MYRTLE,

acacia gum (Chem) See GUM ARABIC,

acalculia (Psych) Inability to make simple mathematical
calculations. Also dyscalculia.

acamprosate (Pharmacol) A drug thought to be beneficial
in maintaining abstinence in alcohol-dependent patients.

Acanthamoeba (Med) A protozoon which can survive in
tapwater and may cause KERATITIS if contact lenses are
washed in tapwater.

acanthite (Min) An ore of silver, Ag,S, crystallizing in the
monoclinic system. Cf ARGENTITE.

acantho- (Genrl) Prefix from Gk akantha, spine, thorn.

Acanthocephala (BioSci) A phylum of elongate worms with
a rounded body and a protrusible proboscis, furnished
with recurved hooks. There is no mouth or alimentary
canal. The young stages are parasitic in various Arthro-
poda, the adults in fish and aquatic birds and mammals.
Thorny-headed worms.

acanthoma (Med) A tumour of epidermal cells.

acanthosis nigricans (Med) A rare disease characterized by
pigmentation and warty growths on the skin, often
associated with cancer of the stomach or uterus.

acariasis (Vet) Contagious skin disease caused by mites
(acari).

Acarina (BioSci) An order of small Arachnida, with globular,
undivided body. The immature stages (hexapod larvae)
have six legs. The order is a large worldwide group,
occupying all types of habitat, and of great economic
importance. Many are ectoparasitic. Mites and ticks.

acarophily (BioSci) A symbiotic association between plants
and mites. Also acarophytism.

acatamathesia (Psych) The inability to comprehend data
(objects, language, etc) presented to the senses.

acaulescent (BioSci) Having a short stem.

acauline (BioSci) Stemless or nearly so. Also acaulose.

ac balancer (ElecEng) An arrangement of transformers or
reactors used to equalize the voltages between the wires of a
multiple-wire system. Also static balancer.

ac bias (Electronics) A high-frequency signal applied to a
magnetic tape recording head along with the signal to be
recorded. This stabilizes magnetic saturation and improves
frequency response, at the same time reducing noise and
distortion. The bias signal frequency has to be many times
the highest recording frequency.

AC-boundary layer (Acous, Aero) See STOKES LAYER.

accelerated ageing test (ElecEng) A stability test for cables
using twice normal working voltage. It is claimed this gives
quick results that correlate with service records.

accelerated fatigue test (Eng) Test which applies a cyclic
loading schedule, which can be of varying frequency and/
or amplitude, to a machine or component simulating its
loading in service, but at a higher rate, to determine its safe
fatigue life before it is reached in service. See panel on
FATIGUE,

accelerated freeze-drying (FoodSci) FREEZE-DRYING in
which the final sublimation under vacuum is accelerated by
heat. Abbrev AFD.

accelerate-stop distance (Aero) The total distance, under
specified conditions, in which an aircraft can be brought to
rest after accelerating to CRITICAL SPEED for an engine
failure at take-off.

accelerating chain (Electronics) The section of an electron
beam tube or system, eg cathode-ray tube or electron
microscope, in which electrons are accelerated by voltages
on accelerating electrodes. Also used in particle accel-
erators.

accelerating electrode (Electronics) An electrode in a
thermionic valve or cathode-ray tube maintained at a high
positive potential with respect to the electron source. It
accelerates electrons in their flight to the anode but does
not collect a high proportion of them.

accelerating machine (Electronics) See ACCELERATOR.
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acceptable daily intake

accelerating potential (Electronics) The potential applied
to an electrode to accelerate electrons from a cathode.

acceleration (Phys) The rate of change of velocity, expressed
in metres (or feet) per second squared. It is a vector
quantity and has both magnitude and direction.

acceleration due to gravity (Phys) Acceleration with
which a body would fall freely under the action of gravity
in a vacuum. This varies according to the distance from the
Earth’s centre, but the internationally adopted value is
9-806 65 m s~ or 321740 ft s~°. Abbrev g. See HELMERT'S
FORMULA,

acceleration error (Aero) The error in an airborne magnetic
compass due to manoeuvring; caused by the vertical
component of the Earth’s magnetic field when the centre of
gravity of the magnetic element is displaced from normal.

acceleration stress (Space) The influence of acceleration
(or deceleration) on certain physiological parameters of the
human body. Humans can withstand transverse accelera-
tions better than longitudinal ones, which have a profound
effect on the cardiovascular system. The degree of tolerance
also depends on the magnitude and duration of the
acceleration.

acceleration tolerance (Space) The maximum acceleration
force that an astronaut can withstand before ‘blacking out’
or otherwise losing control.

accelerator (Aero) A device, similar to a caTapuLT, but
generally mounted below deck level, for assisting the
acceleration of aircraft flying off aircraft carriers. Land
versions have been tried experimentally.

accelerator (Autos) A pedal connected to the carburettor
throttle valve of a motor vehicle, or to the fuel injection
control.

accelerator (BioSci) Any muscle or nerve that increases rate
of action.

accelerator (Build) A hardener or catalyst mixed with
synthetic resins in TWO PACK MATERIALS to speed up the
hardening rate.

accelerator (Chem) (1) A substance which increases the
speed of a chemical reaction. See cataLysis. (2) A
substance which increases the efficient action of an
enzyme. (3) Any substance effecting acceleration of the
vulcanization process of rubber. The principal types are
aldehyde derivatives of Schiff’s bases: butyraldehyde-
butylidene-aniline,  di-orthotolyl-guanidine, diphenyl-
guanidine, benzthiazyl disulphide, tetramethyl-thiuran
disulphide and zinc dimethyl-dithiocarbamate.

accelerator (CivEng) Any substance mixed with cement
concrete for the purpose of hastening hardening.

accelerator (Electronics) Machine used to accelerate charged
particles to very high energies. See BETATRON, CYCLO-
TRON, LINEAR ACCELERATOR, SYNCHROCYCLOTRON,
SYNCHROTRON.

accelerator (ICT) A special circuit board that is placed
within a computer to speed up some aspect of its operation.

accelerator (ImageTech) A chemical used to increase the
rate of development; eg sodium carbonate or borax.

accelerator pump (Autos) A small cylinder and piston
fitted to some types of carburettor, and connected to the
throttle so as to provide a momentarily enriched mixture
when the engine is accelerated.

accelerometer (Acous, Electronics) A transducer used to
provide a signal proportional to the rate of acceleration of
a vibrating' or other body, usually employing the piezo-
electric principle. See PICK-UP HEAD.

accelerometer (Aero) An instrument, carried in aircraft,
guided missiles and spacecraft, for measuring acceleration
in a specific direction. Main types are indicating,
maximum-reading, recording (graphical) and counting
(digital, totalling all accelerations above a set value). See
IMPACT ACCELEROMETER, VERTICAL-GUST RECORDER.

acceptable daily intake (FoodSci) Estimated daily intake in
mg kg ' of a substance (eg additive, residue) regarded as
having no obvious harmful effect to humans during their
lifespan. ANpbgat!AY; LLC, Exhibit 2010
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partial veil

partial veil (BioSci) In some basidiomycete fruiting bodies, eg
mushrooms, a membrane joining the edge of the cap to the
stalk, rupturing to leave an annulus. Cf UNIVERSAL VEIL.

particle (MinExt) A single piece of solid material, usually
defined (when small) by its mesh, or size passing through a
specified size of sieve.

particle (Phys) (1) A useful concept of a small body which
has-a finite mass but negligihle dimensions so that it has no
MOMENT OF INERTIA about its CENTRE OF MASs. (2) A
volume of air or fluid which has dimensions very small
compared with the wavelength of a propagated sound
wave, but large compared with molecular dimensions.

particle accelerator (Electronics) See ACCELERATOR,

particle exchange (Phys) The interaction between funda-
mental particles by the exchange of another fundamental
particle. Sec GAUGE BOSON.

particle-induced X-ray emission (Phys) X-rays emitted
and studied when a sample has been bombarded with
protons or heavy ions. Abbrev PIXE. See panel on TRACE
ELEMENT ANALYSIS.

particle mean size (PowderTech) The dimension of a
hypothetical particle such that, if & powder were wholly
composed of such particles, such a powder would have the
same value as the actual powder in respect of some stated
property. See PARTICLE SIZE,

particle physics (Phys) The study of the properties of
fundamental particles and of fundamental interactions.
Also high-energy physics.

particle porosity (PowderTech) The ratio of the volume of
open pores to the total volume of the particle. See
POROSITY.

particle scattering (Phys) Sce SCATTERING.

particle size (Geol) The general dimensions of grains in a
rock, esp a sediment. Many definitions have been used.
One of the more common is the WENTWORTH SCALE (see
table). Field definitions are a little less precise. ‘If the grains
can be distinguished then it is at least silt grade; if it doesn’t
feel gritty on the teeth, then it is clay Also grain size.

Dimension Name
greater than 256 mm boulder
64256 mm cobble
4-64 mm pebble
2-4 mm gravel
1
1€—2 mm sand
- mm silt

L
less than 3z mm clay

particle size (PowderTech) The magnitude of some physical
dimension of a particle of powder. When the particle is a
sphere, it is possible ta define the size uniquely by a unit of
length, For a non-spherical particle, it is not possible to
define a size without specifying the method of measure-
ment. See PARTICLE MEAN SIZE.

particle size analysis (FowderTech) The study of methods for
determining the physical structure of powdered materials.

particle velocity (Acons) In a progressive or standing sound
wave, the alternating velocity of the particles of the
medium, taken as either the maximum or rms velocity.

particular average (Ships) Loss or damage to marine
property whose cost is borne by the owner (unless insured
against it).

particular integral (MathSei) Generally, a solution of a
differential equation formed by assigning values to the
arbitrary constants in the complete primitive, Non-singular
solution of a differential equation containing no arbitrary
constants.

particulates (MinExt) Microscopic airborne material such
as sand and volcanic ash but also industrial dust from
power stations and other manufacturing processes.
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Pascal’s triangle

parting bead (Build) A bead fixed to the cased frame of a
double-hung window to separate the inner and outer
sashes.

parting of bullion (Eng) See INQUARTATION.

parting sand (Eng) Dry sand sprinkled on the parting face
of a mould to prevent adhesion of the two surfaces at the
joint when the cope is rammed.

parting slip (Build) A thin lath of wood or zinc which keeps
the sash weights apart within the cased frame of a double-
hung window. Also mid-feather, wagtail.

partite (BioSci) Split almost to the base.

partition (ICT) (1) To subdivide the availuble storage space
on a HARD-DISK DRIVE. Fach section may be used to hold
programs and data for different OPERATING SYSTEMS or to
provide additional LoGIcAL DRIVES. (2) To subdivide the
WORKING STORE such that several APPLICATION PRO-
GRAMS may be stored simultaneously and each be executed
for a short period of time in a system using a MULTI-
PROGRAMMING OPERATING SYSTEM.

partition (MathSci) (1) The division of a set into a
collection of disjoint subsets so that their union is the
whole set; membership of the same subset is then an
EQUIVALENCE RELATION. (2) A decomposition of a
positive number n into the sum of positive integers

n=a +a,+ ... +a, where a = a, = ... > a,; eg the

partitions of 4 are 4, 3+1, 242, 24+1+1 and
1+1+1+ 1.

partition chromatography (Chem) See CHROMATOGRA-
PHY.

partition coefficient (Chent) The ratio of the equilibrium
concentrations of a substance dissolved in two immiscible
solvents. If no chemical interaction occurs, it is indepen-
dent of the actual values of the concentrations. Also
distribution coefficient.

partition noise (Electronics) That arising when electrons are
abstracted from a stream by a number of successive
electrodes, as in a travelling-wave tube.

partition plate (Build) The upper horizontal member of a
wooden partition, capping the studding and providing
support for joists clc. Also head picce.

partridge disease (Ver) A popular term for infection of the
gut of partridges by the nematode worm Trichostrongylus
tenuis.

parts rationalization (Eng) Design method which seeks
to minimize the number of patts in a specific product,
thereby saving assembly costs and material, eg in
replacing many metal parts with a single injection
moulding.

parturient (Med) Of or pertaining to parturition.

parturient fever (Vet) Also parturient eclampsia, parturient
pargsis. See MILK FEVER.

parturition (BioSci) In viviparous animals, the act of
bringing forth young.

paruresis (Med) Difficulty in urinating in the presence of
other people.

parvifoliate (BioScr) Having leaves that are small in relation
to the size of the stem.

parvovirus (Vet) See CANINE PARVOVIRUS INFECTION,
PORCINE PARVOVIRUS INFECTION.

Parylene (Plastics) TN for POLYXYLYLENE film.

PAS (BioSci) (1) Abbrev for periodic acid-Schiff reagent. (2)
See PARA(4)-AMINOSALICYLIC ACID.

PASCAL (ICT) Programming language designed to encou-
rage structured programming.

pascal (Genrl) The SI derived unit of pressure or stress,
equal to 1 newton per square metre. Symbol Pa.

Pascal's theorem (MathSci) The theorem that the inter-
sections of pairs of opposite sides of a hexagon inscribed in
a conic are collinear. CfBRIANCHON'S THEQREM, PAPPUS'S
THEOREM (2).

Pascal’'s triangle (MathSci) An easily remembered sum-
mary of the BINOMIAL COEFFICIENTS in the expansion of

(1 &™) fog =913 - (Stisth i ingle 1 in the
top line, ezﬂéuc{lggll#ﬂ; h%(ghgxlgﬁ}?ﬁbfosabove and on
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the charges early on in the nsset’s life, you get the fime volue of money, i.e. depreciation
charged todoy (and tox soved today) is worth more than the some amount of depreciation
chorged (or tox saved) tomorrow.
Accelerated Graphics Port See AGP.
Accelerated Aging A test in which valloge, temperature, efc. re increased above
normal operating volues to obtoin observable deterioration in o relofively short period of
time. cables, generolly expressed in dB per unit length, See dB.
accelerator 1. A chemical additive which hastens o chemicol reaction under specific
conditions. A term used in the telecommunications cable manufacturing industry.

2. In o Windows pragram, on accelerator s o keystioke that dispatches o message to
a pragram, invoking one of its functions. For example, AFF4 tells the current Windows
application of Windows itself 1o quit,
accelerator board A boord added onto o personcl computer’s main board ond
dasi?nud to increase the PC's performonce in wiiing to screen or disk, etc. See also

Accelerator Card,

accelerator card An oddon product that upgrades the CPU of o PC fo o higher
speed or more powerful generation uf processor. An accelerator cord is usually o “dough-
ter bord” that clips onto the originol CPU o is inserted into the sacket that held the arig:
inal CPU. See also Accelerator Bourd and Web Accelerator.

Accenture Accenture is the new nome for Anderson Consulting. | have no idea why
they changed their nome. According o Accenture, the firm s reinventing Tself to become
the market moker, architect and guildﬁr of the new economy, bringing innovations to
improve the way the world works and lives. | hope they do.

ucceptable angle The biggest possible angle between a ray and the center oxis.
The maximum ongle that a fiber opfic cable accepts light for further transmission,
Acceptable Use Policy AUP. Many fronsit networks have policies which restrict
the nature of their use or the bosis on which access privilages are gronted. A well known
example is that of the now defunct NSENET's (National Science Foundation NETwork)
AUP which traditionally did not allow commercial use. Subsequently, of course, NSFNET
did become commerciolized s the Internet. AUP enforcement varies with the specific net-

work.

acceprance 1. A formal set of ariterio which you ond your vendor define and o
upon hat will determine whether the system he shipped you and /or installed ot your p?;:
is now os you both agreed upon, and therefore, you are obligated to pay for it. See
Acceptance Test.

2. Acceptance olso refers to the amount of time within which @ buyer has to decide
whether o software or hordware element is acceptable. Ditferent from @ warranty on per-
formance, acceptonce applies to the appearance and performance of the element os ini-
tially cunliﬂu and installed, and os compared to the specifications to which the seller and
purchoser hove agreed. Acceptance periods usuolly range from two to four weeks, but ore
determined on o cose-by-case bosis. It's commonly used in the secondary felecom equip-
ment marketpluce, os well, See Acceptance Test.
acceptance angle The angle over which the core of an opfical fiber accepts incom-
ing light. 1t's usuolly meosured from the fiber axis.
acceptance cone In fiber optics, the cone within which optical power may be cov-
pled into the bound modes of an optical fiber. The acceptonce cone is derived by rotating
fhe ucceptance angle abaut the fiber axis.
acceptance pattern Of an antenng, for o given plane, o distribution plot of the
offaxis power relofive to the on-oxis power as o function of angle or position, The accept-
ance pottern is the equivalent of o horizontel or verticol antenna pottem. The occeptonce
pattein of an opfical fiber or fiber bundle is the curve of total transmitted power plotted
against the lnunch ongle,
aceptance test The final fest of o new felephone system. If the system passes
the test—i.e. it meets all specifications luid down in the sales contract—and is workin
well, then, and only then, will the customer finish poying for it. See olso Acceptonce unﬂ
Acceptance Tesfing. '
acceptance testing Operoting and tesfing of o communication system, subsys-
fem, or component, to ensure that the specified performance choracteristics have been
mel. See Acceptonce ond Actefmnm Test.
acceptance trial A militory term. A triol caried out by nominated representaives
of the eventual military users of the weapon or equipment fo determine if the specified per-
formance ond characteristics have been met,
acceptor The Blustooth device receiving an action from another Bluetooth device. The
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device sending the action fs called the initiator. The acceptor is typically port of an estab-
fished fink. See Bluetaoth.
access . Aseios of digits or choracters which must be dialed, typed or entered in some
wiay to get use of something. That “something™ might be o PBX or KTS telephone system,
o long distance carrier, an elactronic mail service,  privote corporate network, o moinframe
computer, or a local area network. Once the user dials the main number for the service he
must then enter his assigned Access Code to get permission fo use the system. An Access
(ode becomes an Authorization Code when it is used for identifying the caller; it becomes
an Account Code when used for purposes of identifying the dlient for billback of associated
charges. Access Code may olso meon the digit, or digits, o user must diol to be connacted
to an outgoing trunk. For example, the user picks up his phone and dials “9” for a locol
line, dials "8 for long distonce, dinls “76” for the fie line to Chicago, efc. In programming
o phone system there are unique Access Codes for Startup, Configuration programming,
ministration programming and other functions: technicians who hove been cerfified gt
various levels ore provided with the appropriate Access Codes which allow them to invoke
the appropriate level of system privilege.

2. In respect to privacy, an indivi:?uo]'s obility to view, modify, ond contest the aceu-
racy and completeness of personally identificble information collected about him or her,
Access is an element of the Foir Information Practices Act,
access aftempt The process by which one or more users interact with o telecom:
municafions system fo start to transfer information. An nccess attempt begins with on
issuance of on occess request by an access originator. An occess attempt ends either in suc-
cessful ecess or in aceess failure,
access brondband over power line See BPL.
access bus Access Bus is comectly spelled Access.bus. It is o 100 Kbps bus currently
being implemented os part of the Video Electranics Stondards Associafion’s Disploy Data
Channel for contralling PC monitors. Access.bus allows bidirectional communication
between compatible systems and displays, allowing on-the-go installation. Also supports
daisychaining to reduce cable snorl. Access.bus has four pins per connector. See olso USB
ond Firewire,
access channel capacity Coble television channel copacity dedicated fo cable-
costing by entifies not offiliated with the cable system operator, and over which the coble
system operator does not exercise editorial control. Categories of occess channel copacity
are;

o Public Access, dedicated for use by the general public.

o Fducationol Access, dedicated to local educational nuthorities.

o Govemment Access, dedicated fo local govemment,

o |gosed Access, dedicated to commercial users.

The significant distinction here s “editorial contral”: subject to certain norrowly-defined
axceptions (obscenity, “unlowful conduct”), the cable operator is prohibited from exercis-
ing editorial control over programming carried on access chionnels. This distinction affects
the records which must be kept in the system’s PIF:

e The operator is exempt from the requirements of Section 76.225¢ of the FCC rwles
rﬁgumlnl:g fimits an commercial matfer in children’s programming carried on access
channls.

o The operator s required by Section 76.701(h) to maintain records to verify com-
pliance with rules governing leased-access channels carrying indecent programming.

uccess charge As part and parcel of the Modified Final Judgement (MFJ) which
mandated the breakup of the Bell S‘s?nm though ATET's divestiture of the Bell Operating
Companies, the FCC declared that oll end users hove easy access to the long distance cor-
riar of their choice. Further, such occess to the InterExchange Corrier (IEC, or 1XC) wos fo
be provided with equol eose, i.e. on an equal 1+ bosis, os traditionally enjoyed by ATRT
alone. Additionally, the breakup of the Bell System invalidated the complex setlements
structure which served to subsidize the Local Exchange Carriers (LECs) for providing local
access fa the long distance network(s). In order to replace the traditional setilements
process and 1o compensate the LECs for the use of the vital, expensive ond relotively
unprofitable local access network, Access Charges were mandated, falling into two gener-
ol categories.

1. The end user Access Charge, olso known os Customer Access Line Charge (CALC)
applies to every local loop, ond is sensifiva fo the noture of the circuit, Subject to review and
adjustment by the FCC on an annuol basis, such Access Charges differ for residentiol and
business users, single lines versus trunks, leased lines versus locol uccess circuits, and so on.
A mandotory charge appearing as o separate ling item on the user's bill it applies whether
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abstract syntax tree n. A treelike representation of pro-
grams used 1 nany integrated programming environ-

ments and structure-otiented editors.

Abstract Window Toolkit 1. A library of Java GUIs
interfaces) that provides the connectlions
hetween a Java application and the native GUI of the com-
puter on which the application runs. Also called: AWT.
A/B switch box 1. A switch box with two outputs. By
flipping the switeh, the user can select which to use. See

s switeh (definition 1), switch box,

{gl'uphiu:ll user

alse
AC 7. See alternating current.

AC adapter n. An external power supply that converts
from a 110 VAC or 220 VAC domestic electric supply
(“house current” or “main power”) to low-voltage DC,
which is required to operate solid-stale electronic equip-
ment (such as a laptop computer) that does not include an
internal power supply.

Accelerated Graphics Port n. See AGP.

accelerator 5. 1. In applications, a key or key combination
used to perform a defined function. Also called: shortcut
key. 2. In hardware, a device that speeds or enhances the
operation of one or more subsystems, leading to improved
program performance. See also accelerator card, Win-
dows-based accelerator.

accelerator board n. See accelerator card.

accelerator card n. A printed circuit board that replaces
or augments the computer’s main microprocessor, result-
ing in faster performance. Also called: accelerator board.
See also expansion board, graphics accelerator.

acceptable use policy n. A statement issued by an ISP
(I.nternet service provider) or an online information ser-
vice that indicates what activities users may or may not
engage in while logged into the service. For example,
S0me providers prohibit users from engaging in commer-
clal activity on the network, Acronym: AUP.See also ISP,
online information service. .
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ACCESS.bus

acceptance test n. A formal evaluation of a hardware
product performed by the customer, usually at the fac-
tory, to verify that the product is performing according to
specitications.

access? n. 1. The act of reading data from or writing data
to memory. 2. Connection to the Internet or other network
or system.

access? vb, To gain entry to memory in order to read or
write data.

Access n. Microsoft’s relational database—management
software for the Windows desktop platform. Part of the
family of Microsoft Office products, Access in its most
recent version (Access 2002) supports Web technology for
building, managing, and sharing data. Access 2002 also
includes new and improved tools for accessing and view-
ing information and offers integration with Microsoft’s
BackOffice database product, SQL Server. See also
Office.

access arm n. A mechanical arm that moves the read/
write head(s) over the surface of a disk in a disk drive. See
the illustration. Also called: head arm.

Access arm

Access arm.

ACCESS.bus n. A bidirectional bus for connecting
peripherals to a PC. The ACCESS.bus can connect up to
125 low-speed peripherals, such as printers, modems, mice,
and keyboards, to the system through a single, general-pur-
pose port. Peripherals that support the ACCESS.bus pro-
vide a connector or port connection that is similar to a
phone-jack connector and are daisy-chained together.
However, the PC communicates directly with each periph-
eral and vice versa, Connecting an ACCESS.bus device
(for example, a printer) to a system results in the system




parrallaxing

parrallaxing . A 3-D animation technique, often used by
computer game developers, where backgrounds are dis-
played using different levels of speed to achieve realism.
For example, distant levels move at a slower speed than
closer levels, thereby giving the illusion of depth. See also
animation,

parse vh. To break input into smaller chunks so that a
program can act upon the information.

parser ;1. An application or device that breaks data into
smaller chunks so that an application can act on the infor-
mation. See also parse.

partition ». 1. A logically distinct portion of memory or a
storage device that functions as though it were a physi-
cally separate unit. 2. In database programming, a subset
of a database table or file.

Partition Boot Sector ;1. The first sector in the system
(startup) partition of a compuler’s bootable hard disk, or
the first sector of a bootable floppy disk. On an x86-based
computer, the Partition Boot Sector is read into memory at
startup by the Master Boot Record. It is the Partition Boot
Sector that contains the instructions required to begin the
process of loading and starting the computer’s operating
system. See also Master Boot Record, partition table.

partition table n. A table of information in the first sec-
tor of a computer’s hard disk that tells where cach parti-
tion (discrete portion of storage) on the disk begins and
ends. The physical locations are given as the beginning
and ending head, sector, and cylinder numbers. In addition
to these “addresses,” the partition table identifies the type
of file system used for each partition and identities
whether the partition is bootable—whether it can be used
to start the computer. Although it is a small data structure,
the partition table is a critical element on the hard disk.

partnership n. The settings on a desktop computer and
Windows CE device that allow information to be synchro-
nized, as well as copied or moved between the computer
and device. The mobile device can have partnerships with
up to two desktop computers. See also synchronization
(definition 6).

Pascal n. A concise procedural language designed
between 1967 and 1971 by Niklaus Wirth. Pascal, a com-
piled, structured language built upon ALGOL, simplities
syntax while adding data types and structures such as

passive-matyix disp

subranges, enumerated dala types, files, records

. andisegi
See also ALGOL, compiled language. Compare SIS

C.
PASP 1. See pocket Active Server Pages,

pass? n. In programming, the carrying out of one com
plete sequence of events.

pass? vh. To forward a piece of data from one part of a
program to another. See also pass by address, pass by value

pass by address 1. A means of passing an argumentior,
parameter to a subroutine. The calling routine passes the
address (memory location) of the parameter (o the called
routine, which can then use the address to retrieve or mod-
ify the value of the parameter. Also called: pass by refer-
ence. See also argument, call'. Compare pass by value,

pass by reference n. Sec pass by address.

pass by value . A means of passing an argument or a
parameter to a subroutine. A copy of the value of the argu-
ment is created and passed to the called routine. When this
method is used, the called routine can modity the copy/of
the argument, but it cannot modify the original argument.
See also argument, call'. Compare pass by address.

passivation 5. [n Sun Microsystems’s J2EE network plat:
form, the process of “turning off” an enterprise java bean
(EJB) by caching it from memory to secondary storage.
See also Enterprise JavaBeans, J2BE. Compare activation:

passive hub . A type of hub used on ARCnet netw.o'rks
that passes signals along but has no additional capability:
See also ARCnet. Compare active hub, Intelligent bub.

passive-matrix display 7. An inexpensive, low-resolu-
tion liquid crystal display (LCD) made [rom a Jarge array
of liquid crystal cells that are controlled by transistors O'U['
side of the display screen. One transistor con (rols an entie
row or column of pixels, Passive-matrix displays ar¢ com-
monly used in portable computers, such as laptops un‘d
notebooks, because of their thin width. While these di5* —
plays have good contrast for monochrome screens, the [L‘:S
olution is W.cukcr for color sercens, These displays 4€ also

sow fi <t siraieht ony
difficult to view from any angle other than straight

puters with
. . ) . . shagper thian
passive-matrix displays are considerably cheaper ! (150
. . o + Stretration. Ak
those with active-matrix sereens. See the illustratic

. . e et digplaYs
called: dual-scan display. See also liquid crystal disi
lisplay-

unlike active-matrix displays. However, com

supertwist display, transistor, twisted nematic ¢
Compare active-matrix display.
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Limitation of Liability

While the Editor and Publisher of this book have made reasonable efforts to
ensure the accuracy and timeliness of the information contained herein, nei-
ther the Editor nor the Publisher shall have any liability with respect to loss or
damage caused or alleged to be caused by reliance on any information con-
tained herein.

Copyright © 1994 by International Business Machines Corporation. All rights
reserved. Printed in the United States of America. Except as permitted under
the United States Copyright Act of 1976, no part of this publication may be
reproduced or distributed in any form or by any means, or stored in a data
base or retrieval system, without the prior written permisssion of the pub-
lisher.
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ISBN 0-07-031489-6 (PBK)

The sponsoring editor for this book was Daniel A. Gonneau and the
production supervisor was Thomas G. Kowalczyk.

Printed and bound by R. R. Donnelley & Sons Company.

Tenth Edition (August 1993)

This is a major revision of the IBM Dictionary of Computing, SC20-1699-8,
which is made obsolete by this edition. Changes are made periodically to the
information provided herein.

Itis possible that this material may contain reference to, or information about.
IBM products (machines and programs), programming, or services that are
not announced in your country, Such references or information must not be
construed to mean that IBM intends to announce such IBM products, pro-
gramming, or services in your country. Comments may be addressed to IBM
Corporation, Department E37/656, P. O. Box 12195, Research Triangle Park,
NC 27709,

International Edition

Copyright ©@ 1994 by International Business Machines Corporation. Exclusive
rights by McGraw-Hill, Inc. for manufacture and export. This book cannot be
re-exported from the country to which it is consigned by McGraw-Hill. The
[nternational Edition is not available in North America.

When ordering this title, use ISBN 0-07-113383-6.

This book is printed on acid-free paper.
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digit
A device that coordinates and controls the
{ one or more input/output devices, such as
workstations. and Wllul?rnnixgs the operation of such
dovices with the operation of the system as a whole.
See uommunic:niun L'umrnl‘lcr. store controller, s:'uh~
system controller. See also input/output control unit.

controller
operation ©

controller card In the AS/400 system, any of the /O
gontroller logic cards. such as a magnetic slorage
device controller, workstation controller, or communi-
cafions controller.

controller  configuration facility (CCF) Set of
macrostatements Lo be coded by a user and modules in
prosrammable Store System Host Support, used to
dofine and create a 3651 or 7480 Store Controller
operational environment.

controller creation parameter table (CCPT) In PSS,
i table containing pointers to all tables and data areas
used by the controller configuration facility in defining
the 3651 or 7480 Store Controller operational environ-
ment.

controller data IBM-provided modules, tables, lists,
and control blocks that are used at a host system to
create an operational environment for a controller.

controller  description (CTLD) In  the AS/400
System, an object that contains a description of the
characteristics of a controller that is either directly
?[tached to the system or attached to a communication
ine.

controller disk In the 3650 Retail Store System, an
integral part of the retail store controller that is used
for auxiliary storage of controller data, user files, and
application programs.

COI}trqller function An action or series of actions
built into a controller and taken by the controller in
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control logical unit (CLU)
response to a request from a terminal, another con-
troller function, or a host system.

controller information fields In the 3790 Communi-
cation System, a set of fields, assigned to each 3790
program and to which the program has access, that
contain information the program may need while being
executed, such as terminal operator 1D, date, and
record numbers of print data set and transaction data
set records being used by the program.

controller storage In the 3650 Retail Store System,
the generic name for auxiliary (disk) storage and
active (monolithic) storage in a 3651 store controller.

controller storage save In the 3650 Retail Store
System, automatic writing of the critical areas of store
controller active storage onto the integrated disk when
power is turned off or when a power failure 1is
detected.

control-level indicator In RPG, an indicator used to
specify certain fields as control fields and to control
the operations that are to be performed at total and
detail time in the RPG program cycle.

control lever Synonym for joy stick.

controlling application program In VTAM pro-
erams, an application program with which a logical
unit other than a secondary application program is
automatically put in session whenever the logical unit
is available. See also automatic logon.

controlling logical unit In VTAM programs, a logical
unit with which a secondary logical unit, other than an
application program, is automatically put in session
whenever the secondary logical unit is available. A
controlling logical unit can be either an application
program or a device-type logical unit. See also auto-
matic logon, controlling application program.

controlling subsystem An interactive subsystem that
is started automatically when the system is started and
through which the system operator controls the
system.

control logic In the IBM 8100 Information System,
/O hardware that can decode and perform commands
addressed to it by I/O instructions.

control logical unit (CLU) A logical unit that resides
in a Transaction Processing Facility (TPF) type 2.1
node and that is used to pass private protocol requesl
units between this TPF type 2.1 node and the logon
manager (a VTAM application program). The com-
munication flow between the control logical unit and
the logon manager enables a logical unit controlled by
VTAM to establish a session with TPF.
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EXHIBIT 1-U.S. PATENT NO. 8,648,867/ VSNVIDIA ACCELERATED COMPUTING PRODUCTS & SERVICES-—
HOPPER ARCHITECTURE

l. INTRODUCTION

The chart below demonstrates how Defendant Nvidia Corporation (“Nvidia’ or “Defendant”), as well as Defendant’s partners,
customers, and end users, directly infringe, either literally or under the doctrine of equivalents, claims 16-19 of U.S. Patent No. 8,648,867
(“the’ 867 Patent”).

Nvidiahas committed acts of infringement within this District. Nvidia usesthe Accused Productsin this District in mannersthat practice
the’ 867 Patent, including by testing the Accused Products and by using the Accused Products at its offices and premisesin this District.
Defendant makes, uses, advertises, offers for sale, and/or sells hardware for accelerated computing, including GPUs, CPUs, and SoCs;
computers for accelerated computing (e.g., supercomputers, servers, and data centers for high performance computing); and computer
platform software-as-a-service (* SaaS") that implements accel erated computing (including the Accused Products) in the State of Texas
and in this District directly and/or through its partnerships

Defendant also provides data center and HPC services that practice the '867 Patent in the State of Texas and in this District directly
and/or through its partnerships with businesses in the State of Texas and in this District.

Nvidia sells, offers for sale, advertises, makes, instals, and/or otherwise provides hardware, software, firmware, and/or computer
platforms for accelerated computing and data center and HPC services, including the Accused Products, the use of which infringes
the’ 867 Patent in thisDistrict and the State of Texas. (See https://www.nvidia.com/en-us/data-center/sol utions/accel erated-computing/.)
Nvidia performs these acts directly and/or through its partnerships with other entities. (See id. (“NVIDIA has defined a range of
accelerated platformsthat each consist of hardware systems designed according to the needs of the use case aswell as the software stack
that enables the operation and management of the business applications. These hardware systems and software are available from
NVIDIA and our partners.”).)

Nvidia also uses a network of partners, which comprise re-sellers, managed service providers, and product and solution experts, to
provide the Accused Products and implementation services for the Accused Products to customersin this District. Each of these partners
sells, offersfor sale, installs, and/or implements Nvidia s accelerated computing hardware, software, and/or computer platform services.
(See https://www.nvidia.com/en-us/about-nvidia/partners.)

Nvidia s partners include “ Data Center Provider[s].” (See https.//www.nvidia.com/en-us/about-nvidia/partners/.) Nvidia s Data Center
Provider partners “offer colocation services such as high-density data center facilities, interconnected infrastructure, and state-of-art
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Key Features

Accused Products

* %k * % %

* % * % %

(See https://docs.nvidia.com/cuda/cuda-runtime-api/group_ CUDART_ MEMORY .html
added).)

(emphasis

[16.2] transferring, by an
accelerator controller, the
first input data into a first

partition, referenced by
first pointer, of an
accelerator memory
before a first

computational cycle of the
numerical simulation;

The Accused Products practice amethod that includestransferring, by an accelerator controller, thefirst
input data into a first partition, referenced by first pointer, of an accelerator memory before a first
computational cycle of the numerical simulation.

For instance, the GPU architecture of the Accused Products implements acontroller. Asan example, the
Hopper GPU architecture implements “HBM3 memory controllers’ including “12 512-bit memory
controllers’ (e.g., accelerator controller) coupled GPU memory including “6 HBM 3 or HBM 2e stacks,”
“80 GB HBM3, 5 HBM3 stacks,” and “80 GB HBM2e, 5 HBM 2e stacks.”

45
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Key Features

Accused Products

(See https://devel oper.nvidia.com/bl og/nvidia-hopper-architecture-in-depth/ (emphasis added).)

As previoudly stated, the Accused Products implement CUDA, Nvidia's parallel computing platform.
CUDA enables NVIDIA GPUsto be used for general purpose computing tasks and includes specialized
GPU-acceleration libraries such as cuDNN. CUDA implements numerous “memory management
functions’ that “[c]op[y] data between host [CPU] and device [GPU]” (eg., transferring, by an
accelerator controller, the first input data into a first partition, referenced by first pointer, of an
accelerator memory), including “cudaMemcpy,” “cudaMemcpy2D,” “cudaMemcpy2DArrayToArray,”

“cudaMemcpy2DAsync,”

“cudaMemcpy2DToArray,” “cudaMemcpy2DToArrayAsync,” and “cudaMemcpyAsync.”

“cudaMemcpy2DFromArray,”

“cudaMemcpy2DFromArrayAsync,”
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(See https://docs.nvidia.com/cuda/cuda-runtime-api/group  CUDART _ MEMORY .html (emphasis
added).)

Parameters used in CUDA include pointers “dst” (“Destination memory address’) and “src” (“Source
memory address’). For example, CUDA function “cudaMemcpy” copies “bytes [data] from the memory
area pointed to by src [source memory address pointer] to the memory area pointed to by dst [destination
memory address pointer], where kind [type of transfer] specifies the direction of the copy” (e.g.,
referenced by first pointer). One of the destinations is “cudaMemcpyHostToDevice,” or host (CPU) to
device (GPU) (e.g., transferring, by an accelerator controller, the first input data into a first partition,
referenced by first pointer, of an accelerator memory).
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(See https://docs.nvidia.com/cuda/cuda-runtime-api/group_ CUDART_ MEMORY .html (emphasis
added).)

In arelated example, CUDA function “cudaMemcpy2DArray ToArray” also “[c]opies data between host
[CPU] and device [GPU]” and includes pointers “dst” and “src.” cudaMemcpy2DArrayToArray
“[c]lopies a matrix (height rows of width bytes each) from the CUDA array src [source memory address
pointer] starting at hOffsetSrc [source starting Y offset (rows)] rows and wOffsetSrc [source starting X
or width offset (columns in bytes)] bytes from the upper left corner to the CUDA array dst [destination
memory address pointer] starting at hOffsetDst [destination starting Y or height offset (rows)] rows and
wOffsetDst [destination starting X offset (columnsin bytes)] bytesfrom the upper left corner, where kind
specifies the direction of the copy.” One of the destinations is, again, “cudaMemcpyHostToDevice,” or
host (CPU) to device (GPU).
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(See https://docs.nvidia.com/cuda/cuda-runtime-api/group_ CUDART_ MEMORY .html (emphasis

added).)

As afurther example, CUDA function “cudaMalloc” is used for “[a]llocat[ing] memory on the device
[GPU].” Parameters include pointer “devPtr” (“Pointer to alocated device memory”). The cudaMalloc
function “[a]llocates size bytes [data] of linear memory on the device [GPU] and returns in *devPtr a
pointer to the allocated memory [of the GPU]” (e.g., thefirst input data into a first partition, referenced
by first pointer, of an accelerator memory before afirst computational cycle of the numerical ssmulation).
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(See https://docs.nvidia.com/cuda/cuda-runtime-api/group_ CUDART_ MEMORY .html (emphasis
added).)

In arelated example, the CUDA function “cudaMallocArray” isused for “[a]llocat[ing] an array [pointer]
on the device [GPU].” Parameters include pointer “array” (“Pointer to allocated array in device
memory”), “desc” (“ Requested channel format™), “width” (* Requested array allocation width”), “ height”
(“Requested array alocation height”), and “flags’ (“Requested properties of allocated array”). The
cudaMallocArray function “[a]llocates a CUDA array according to the cudaChannelFormatDesc
structure desc [requested channel format] and returns a handle to the new CUDA array in *array [pointer
to allocated array in device or GPU memory].”
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(See https://docs.nvidia.com/cuda/cuda-runtime-api/group _ CUDART_ MEMORY .html (emphasis

added).)

As afurther example, device “shared memory” is partitioned into “memory modules (banks).”

* %k * % %
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(See https://docs.nvidia.com/cuda/cuda-c-best-practi ces-guide/index.html#shared-memory/ (emphasis
added).)

[16.3] performing, by at
least one graphics
processing unit during the
first computational cycle,
at least one calculation on
the first portion of the
input data as to generate
first output data;

The Accused Products practice a method that includes performing, by at least one graphics processing
unit during the first computational cycle, at least one calculation on the first portion of the input data as
to generate first output data.

For instance, CUDA uses “streams’ to execute a sequence of commands in order. As shown below, an
exemplary CUDA function * cudaMemcpyAsync” isused to copy data between ahost (CPU) and adevice
(GPU). “Each stream copies its portion of input array hostPtr [pointer for CPU] to array inputDevPtr in
device [GPU] memory” (e.g., performing, by at least one graphics processing unit). The stream then
“processes inputDevPtr on the device [GPU] by calling MyKernel (), and copies the result outputDevPtr
back to the same portion of hostPtr” (e.g., performing, by at least one graphics processing unit during

Neural Al, LLC, Exhibit 2010
Page 2010 - 71
IPR2025-00610, NVIDIA Corporation v. Neural Al, LLC



Case 7:24-cv-00221-ADA-DTG  Document 71-7  Filed 05/20/25 Page 1 of 4

Exhibit 7

Neural Al, LLC, Exhibit 2010
Page 2010 - 72
IPR2025-00610, NVIDIA Corporation v. Neural Al, LLC



Case 7:24-cv-00221-ADA-DTG Documen

71-7 Filed 05/20/25 Page 2 of 4

Dictionary of
Computer Terms

Fourth Edition

Douglas A, Downing, Ph.D.
School-of Business and -Economics
Seattle Pacific University

Michael A. Covington, Ph.D.
Artificial Intelligence Center
The University of Georgia

Melody Mauldin Covington

Graphic Designer
Athens, Georgia

BARRCON

Neural AT, LLC, EXNIDIt 2010
Dngn 2010 -73

IPR2025-00610, NVIDIA Corporation v. Neural Al, LLC



Case 7:24-cv-00221-ADA-DTG  Document 71-7  Filed 05/20/25 Page 3 of4

CONTENTS

About the Authors vi
Preface to the Foﬁi’th Edition vii
List of Tables viii
List of Programs ix
Computer Terms 1

i (&) Copyright 995 by Baron™s Educational Series, Inc. : L. L
Prior editions (©) copyright 1992, 1389, and 1984 ' A Visual Dictionary of Characters and Symbols 353
by Barron's Educational Series, Inc. :

All rights reserved. ) ;
No.part of this book may be reproduced in any form, by photostat, microfitm, | .
‘xerography; o any other means, or incorporated into any information :

refrigval ystem. electranic or mechanical, without the written permission
of the copyright owner.

All inguiiries showld be addressed to:

Barron’s Educational Series, lnc.

250 Wikeless Boulevard

Hauppauge, New York 11788

Librarv of Congress Catalog Card No: 95-7217
International Standard Book No. 0-8120-9023-3

Library of Congress Cataloging-in-Publication Data

Downing, Douglas.
Dictionary of computer terms / Douglas A, Downing, Michael
Covingtan, Melody Mauldin Covington.—-4th ed.

LB cm. C
Michael Covington's name appears first on earlier editions.

ISBN 0-8120-9023-3 ) ;
L. Computers~—Dictionaries, 1. Michae] Covington ‘A., 1957— H
II. Covingten, Melody Mauldin. 111 Title. i
QAT6.15,C68 1995 ;
004’ 3dc20 95-7217 ;

Cip

PRINTED IN THE UNITED STATES OF AMERICA

678" 9770 98765432

s DIt ZUTU
Page 2010 - 74
IPR2025-00610, NVIDIA Corporation v. Neural Al, LLC




e 27 CV-U02 2 L-ADA- )0
. DTG Dochment 71-7  Filed 05/20/25 Page 4 of 4 A

PART 15 DEVICE 232

The process 18 cofiplete when the input string is empty and ali of the

elements of a sentence have been found. _ )
In bottom-up parsing, the computer accepts elements from the inout

string and tries to put them together, thus:

Accept the, which is a Determiner’

‘Accept dog, which is a Moun

Determiner + Noun tmake a Noun Phrase

Accept chased, whick is a Verb

Accept the, which is a Determiner

Accept black: which {s an Adjective

Accept cat.which is a Noun

Determiiner + Adjective+Noun make a Noun Phrase
Verb + Noun Phrase make a Verb Phrase

Noun Phrase + Verb Phrase make a Sentence
Parsing algorithms must be able to backtrack (back up and try alterna-
tives) because the grammar provides alternatives. For example, a noun
phrase may o fay not contain an adjective. and a word like legves may

be a verb or a noun. Further, parsing-algorithms usually use recursion
{0 handle the recursive Structure of human languages. For example,
a poun phrase can contain a noun phrase, which can contain another

noun phrase, as in the discoverer.of the solution 10 the problem. See

ACKING; NATURAL LANGUAGE PROCESSING.

RECURSION; BACKTR.
PART 15 DEVICE2 radio»trans’mitter that is allowed to operate without

3 Ticense under the terms of Part 15 of the Federal Communications:

Commission’s regulations (known to lawyersas47 CFR15). Examples
include cordless telephones, wireless intercoms, and some kinds of
wireless compuier communication devices (wireless LANS). Because
individual Part 15 transmitters are pot licensed,. there is no ‘way 10
guarantee that they. will not interfere with each -other. but spread-
spectrum technajogy makes interference uniikely. BY contrast, licensed

(ransinitters can be given exclugive use of a particular frequency ina

particular area. See also SPREAD-SPECTRUM.

PARTITION a part of a HARD DISK that S treated by the computer & if
it were a separate disk drive. Naturally, most hard disks consist of only
one partition. Multiple partitions are sometimes used with very large
drives, especially if the drive is larger than those the operating system
was designed for.

Under MS-DOS and 0872, the FDISK comimand sets the partition
structure of a hard disk. Any change in the partition skructure makes
‘the previous conteriis of the disk completely "unreadable, so don’ .

FDISK unless you have backed up alt your data first.

PASCAL a programming language developed by Niklaus Wirth i the

early 1970s: Pascal is essentizlly 8 modernized version of ALGOL,

and it has greatly influenced the design of other languages, as well as
becoming popular in its own right. See TURBO pASCAL for information

on & popular version.

233
PASCAL

A Pascal program cansists oft

¢ APROGRAM statement to gi I i
} _ t to give the programa name i
versions, to declare input and outputg;'lles); (end, molder

» Declarations of global variables;
¢ Declarations of procedures and functions;

s The keyword BEGIN, the action i
_ N, th part of th
keyword END, and finally a perio% o marketgéaglgmgram, e

Proc i i

mclued?ﬁgasn ?;S S;ggégﬁeslgntg? can contain their own declarations
et in O, inctions {a kind of nesting that is not
mekas:a! é:c not ‘I:_ase-sensitive {e.g., X and x are equivalent). In this
carmt'Jt b%pred a;e etiers are used for reserved words (keywords that
cano Ianguaeg enicri}; ::lﬁ:g :s_ IF; EHEN. and ELSE), and basic keywords

] fino '
ol e redefined} and lowercase letters for
e Iﬁiﬁﬁ?ﬁgiﬁ'ﬁ; psed as separators benhween stateéments. Thus a state-
BN n; en? %f:}ll?sl%c:’l;n only if gv(l;at follows is the beginning
: . rasts with. C and PL/1, whi
statggent with a semicolon regardless of the context. which end every
o5 IRT;I:;S in Pascal are enclosed in braces, { }, or the symbols
o h ment does nothave o fit on one line; lines can be brok
y';;v ere! that blank space is permitted. roKem
ascal provides four standard data i
! _ : ita types: real, intege i
gg«;{n c];l;a;;aoct:a Iateger variables can take on only-values tlgm? a?: fxsﬁg‘l:
numbes ¢ :/ al s :set%]?tlyeslog w};ole numbers. Real variables can take on
nerical values that inciude fractional parts, such 25 23.432

gr;agnrlﬁ [21: é%ggc vat:wﬁles that can only have two pn‘ssibl.eB\?a()lf:;
n se. Char verigbles can take-on single value .
is an example of how to declare varfables: e characier ‘ales FHere

VAR count, total: INTEGER;
average: REAL;
initial: CHAR;

A charzcter string is si
! { simply an array of char items. :
vers;ons of Pascal, however, have added variahle’:—lengt.hmsi]?isnt _Lnodern
n assignment statement in Pascal looks Tike this: .

x = 3;

Eol':-lsa :;z;te[irélenttg_ive‘s the value 3 to the variable x. Note that thée symbol
" 1 - : .
aﬂditiong I ?;' S‘fibf‘- . nat = The a}nt_hmetic operators are + for
division,div T sub er;g;xgp.-.ﬂ: for ngz!nphcation, J for floating-point
division, 3 ivision, and mod for modulo (remai
division), Some implementations have added *+ for e(xpone:g::igf ®
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part failure

art failure The condition in which a part of a cireuit, device,
piece of equipment, or system no longer performs the func-
tion it was intended to, or is not able to do so at a level that
equals or exceeds established minimums,

part {dentification Same as part recognition.

art recognition In robotics, the detection and identification

of components or parts. Artificial vision may be used, for
instance, to distinguish between parts that are nearly identi-
cal. Also called part identification, or part detection.

partial 1. Not a whole. Also, pertaining to that which is not a
whole. 2. One of the multiple components of a complex
tone, such as a harmonic, though it need not be a harmonic.

partial carry In computers, a carry technique in which the
carries that result from an operation are temporarily stored.
This contrasts with a complete carry, where carries are
propagated to other digit positions.

partial node In a standing-wave system or vibrating system, a
point between the minimum and maximum amplitude or dis-
placement. The amplitude of a partial node lies between
that of an antinode and that of a node.

partial pressure The pressure exerted by one of multiple
gases which are mixed together.

Partial Response Maximum Likelihood A technique utiliz-
ing digital signal processing to differentiate a desired signal
from a noise signal. Used, for instance, to increase the stor-
age density of a magnetic disk. Its abbreviation is PRML.

particle 1. A very small or infinitesimal portion of matter,
such as a molecule, atom, proton, or quark. 2. Any of the
fundamental constituents of all matter in the universe. Ele-
mentary particles include protons, neutrons, electrons, pho-
tons, and quarks. Categories of such particles include lep-
tons and hadrons. An electron, for instance, is a type of lep-
ton. When an elementary particle is defined as having no
internal structure, particles such as protons and neutrons are
excluded, as these are composed of quarks. The four fun-
damental forces of nature are carried by elementary parti-
cles. For example, photons carry the electromagnetic force.
Also called elementary particle. 3. A comparatively small
subdivision of matter, such as magnetic particles or dust.

particle accelerator A device, such as a linac or cyclotron, in
which charged particles are greally accelerated to achieve
high energies. Also called accelerator (4), or high-energy
particle accelerator.

particle beam A narrow stream of particles traveling in the
same direction, with approximately the same speed, and
emitted from the same source. Electron beams and ion
beams are examples.

particle bombardment The subjecting of a target to impacts
by high-energy particles. Also called bombardment.

particle counter Also called particle detector. 1. An in-
strument which registers and counts ionizing radiation, such
as alpha rays, given off by radioactive entitics. For exam-
ple, a Geiger counter or a scintillation counter. Also called
radiation counter, counter (3), or ionization counter. 2. A
device which registers and counts particles.

particle detector Same as particle counter.

particle fluence The passing of particles, such as clectrons or
photons, through a given area, such as a square centimeter.
May be expressed, for instance, in particles per second.
Also called fluence.

particle physies A branch of physics which deals with the
propertics, interactions, and applications of subatomic parti-
cles, especially when they have high energies. Also called
high-energy physics.

particle velocity 1. The distance a particle travels per unit
time. For instance, electrons in a linear accelerator may
travel at nearly the speed of light. 2. In a sound field, the
velocity of an infinitesimal part of the medium, relative to

uvoauliiclrict 470
55

Hicu VvJdioviod raye &= ul =

Paschen’s law

the medium as a whole. May be expressed, for instance, in
meters per second. A velocity microphone responds to
ticle velocity rather than to sound pressure, il
particle-wave duality The dual nature of electromagnetic
radiation, in which it has particle-like properties, as seen in
the photoelectric effect, and wavelike properties, as evi-
denced by phenomena such as diffraction and interference.
Certain particles such as electrons also exhibit this duality,
as they have wavelike properties, as seen, for instance, in
electron diffraction. Also called wave-particle duality.
partition One of multiple portions created by partitioning.

partition boot sector The first sector of a hard disk or a boot-
able floppy disk, During startup, its contained data and in-
structions start the process of loading the operating system
into memory.

partition noise In an active device, such as a transistor or
electron tube, noise resulting from the random distribution
of electrons between electrodes.

partition table A table which lists the partitions of a hard
disk. Such a table includes the information necessary to ac-
cess each partition, and indicates which is used for booting.

partitioning 1, The dividing of a hard disk into multiple vir-
tual disks, each of which appear as a separate disk to the op-
erating system. For instance, a user may have drives labeled
C:, D:, E:, and F:, but only have a single physical disk.
Used, for instance, when setting up disks with different op-
erating systems. 2., The dividing of computer memory into
fixed portions. 3. The dividing of a block of data into fixed
portions

partner robots Same as personal robots.

parts per billion A unit of proportion, equal to a given
amount of anything per billion of the same thing or some-
thing else. Used, for instance, as a measure of concentration
or to quantify error. For example, five erroneous bits per
billion transmitted bits. [ts abbreviation is ppb.

parts per million A unit of proportion, equal to a given
amount of anything per million of the same thing or some-
thing else. Used, for instance, as a measure of concentration
or to quantify error. For example, nine atoms of xenon per
million of air, Its abbreviation is ppm.

parts per thousand A unit of proportion, equal to a given
amount of anything per thousand of the same thing or some-
thing else. Used, for instance, as a measure of concentra-
tion. For example, 35 molecules of salt per thousand of wa-
ter. Its abbreviation is ppt. .

party line An arrangement in which the telephones of two or
more end users are connected to the same telephone line or
local loop. When utilized, a mechanism such as selective
ringing may be employed to distinguish for which user an
incoming call is meant. Party lines are saddled by privagy
and congestion problems. Also called multiparty line.

PAS Abbreviation of photoacoustic spectroscopy.

pascal The SI unit of pressure. It is equal to the pressure
resulting from a force of one Newton applied uniformly to
an area of one square meter. That is, Pa = N/m’. It is also
equal to approximately 9.869233 x 10° atm., 1.0 x 10% bar,
about 7.500615 x 10> mmHg, approximately 7.500617 torr,
or about 0.0208854 Ibf/ft. Its symbol is Pa.

Pascal A procedure-oriented high-level programming lan-
guage which lends itself to structured programming.

Paschen-Back effect In spectroscopy, an effect in which
spectral lines split by the Zeeman effect seem to coalesce
when the light source is subjected to a strong magnetic field.

Paschen’s law A law stating that the breakdown potential that
initiates a discharge between two parailel plates in a gas is a
function of thewraras! pf GeEasitiesgyrp and the distance
between said plates. Othqsgﬁgg@q puch@s surface irregu-
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memory block

Membership function: some examples of normal-
ized fuzzy sets.

membership grade the degree to which an el-
ement or object belongs to a fuzzy set. It is also
referred to as degree of membership.

membrane  the functional boundary of a cell.
Nerve cells possess membranes that are excitable
by virtue of their nonlinear electrical conductance
properties.

membrane probe used for performing high
power on wafer test for large periphery MMIC
power amplifiers and discrete devices with non-
50-W interfaces.

memory (1) area for storing gomputer instruc-
tions and data for either short-term or long-term
purposes.

(2) the property of a display pixel that allows
it to remain stable in an initially established state
of Juminance. Memory gives a display high lumi-
nance and absence of flicker.

memory access time  the time from when aread
(i.e., load) request is submitted to memory to the
time when the corresponding data becomes avail-
able. Usually smaller than the memory cycle time.

memory address computation  the computa-
tion required to produce an effective memory ad-
dress; may include indexing and translation from
a virtual to a physical address.

memory address register (MAR)  aregister in-
side the CPU that holds the address of the memory
location being accessed while the access is taking
place.

memory alignment matching data to the physi-
cal characteristics of the computer memory. Com-
puter memory is generally addressed in bytes,
while memories handle data in units of 4, 8, or 16
bytes. If the “memory width” is 64 bits, then read-
ing or writing an 8 byte (64 bit) quantity is more
efficient if data words are aligned to the 64 bit
words of the physical memory. Data that is not
aligned may require more memory accesses and
more-or-less complex masking and shifting, all of
which slow the operations.

Some computers insist that operands be prop-
erly aligned, often raising an exception or interrupt
on unaligned addresses. Others allow unaligned
data, but at the cost of lower performance.

memory allocation  the act of reserving mem-
ory for a particular process.

memory bandwidth the maximum amount of
data per unit time that can be transferred between
a processor and memory.

memory bank a subdivision of memory that
can be accessed independently of (and often in
parallel with) other memory banks.

memory bank conflict conflict when multiple
memory accesses are issued to the same mem-
ory bank, leading to additional buffer delay for
such accesses that reach the memory bank while
it is busy serving a previous access. See¢ also in-
terleaved memory.

memory block contiguous unit of data that is
transferred between two adjacent levels of a mem-
ory hierarchy. The size of a block will vary accord-
ing to the distance from the CPU, increasing as
levels get farther from the CPU, in order to make
transfers efficient.
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1308 ‘ melting profile

MEMBRACIDAE

Membracids on stems. (a) Adult.
(b) Nymphs. (Courtesy of C. H.
Hanson)

LoOocCutticerit 7/ 14-19

melting profile [BIocHEM] A plot of the degree of denatur-
ation of the strands in a nucleic acid duplex in a specified time
as a function of temperature. { 'melt-ip ,prd,fil }
melting rate [MET] In electric arc welding, the weight or
length of electrode melted in a specified unit of time. Also
known as burn-off rate; melt-off rate. { 'melt-ip rat }
melting ratio  [MET] The ratio of metal weight to fuel weight
in a melting process. { 'melt-ip ,ra-sho ]
melting temperature [BrocteM] The temperature at which
denaturing occurs for half of the double helices of deoxyribonu-
cleic acid. { 'melt-ig tem-pra-chor }
melt instability [Mecu] Instability of the plastic melt flow
through a die. [ 'melt ,in-sto'bil-od-€ ]
melt loading [ORD] Process of melting solid explosive by
heat and pouring into bombs, projectiles, and the like to solidify.
Also known as cast loading. { 'melt 16d-ip }
melt-off rate See melting rate. { 'melt,of rat }
melton [TEXT] A fabric with all-wool or cotton warp and
woolen weft; the face is napped carefully to raise the nap
straight up, showing the weave clearly. ~Also known as beaver
cloth; kersey. { 'mel-ton }
melt spinning [TEXT] A process by which nylon, polyester,
or glass is melted to allow it to be extruded into fibers through
a spinneret. | 'melt,spin-ip }
melt strength [mech] Strength of a molten plastic.
{ 'melt strepkth }
melt-through [NUCLEO] An accident in a nuclear reactor in
which melting of the fuel core (meltdown) leads to runaway
melting of nuclear fuel out of the bottom of the reactor, down
through the concrete mat below, and into the earth. Also
known as China syndrome. { 'melt ,thri )
meltwater [HYD] Water derived from melting ice or snow,
especially glacier ice.  { 'melt,wod-ar }
Melusinidae [1nvZzoo] A family of orthorrhaphous dipteran
insects in the series Nematocera. { ,mel-a'sin-3,d¢ ]
Melyridae [INvzoo] The soft-winged flower beetles, a large
family of cosmopolitan coleopteran insects in the superfamily
Cleroidea. { ma'lir-9,de }
member [CIVENG] A structural unit such as a wall, column,
beam, or tie, or a combination of any of these. [GEOL] A
rock stratigraphic unit of subordinate rank comprising a spe-
cially developed part of a varied formation. [MaTH] 1. An
individual object that belongs toa set. ~ Also known as element.
2. For an equation, the expression on either side of the equality
sign. { 'mem-bar }
membership function [maTe] The characteristic function
of a fuzzy set, which assigns to each element in a universal
set a value between 0 and 1.  { ‘mem-bar,ship ,fopk-shon }
Membracidae [INv zoo] The treehoppers, a family of
homopteran insects included in the series Auchenorrhyncha
having a pronotum that extends backward over the abdomen,
and a vertical upper portion of the head. { mem'bras-ad-€ }
membrane [BuiLD] In built-up roofing, a weather-resistant
(flexible or semiflexible) covering consisting of alternate layers
of felt and bitumen, fabricated in a continuous covering and
surfaced with aggregate or asphaltic material. [CHEM ENG]
1. The medium through which the fluid stream is passed for
purposes of filtration. 2. The ion-exchange medium used in
dialysis, diffusion, osmosis and reverse osmosis, and electro-
phoresis. [HISTOL] Athin layer of tissue surrounding a part
of the body, separating adjacent cavities, lining cavities, or
connecting adjacent structures. { ‘mem,bran }
membrane analogy [MECH] A formal identity between the
differential equation and boundary conditions for a stress func-
tion for torsion of an elastic prismatic bar, and those for the
deflection of a uniformly stretched membrane with the same
boundary as the cross section of the bar, subjected to a uniform
pressure.  ( 'mem,bran a,nal-a-jé }
membrane bone See dermal bone. { 'mem,brdn ,bon }
membrane carrier [CELL MOL] Any protein that facilitates
the movement of small molecules across cell membranes.
{ 'mem,bran kar-&-ar }
membrane curing See membrane waterproofing.
Jbran kyurip }
membrane distillation [CHEM ENG] A separation method
that uses a nonwetting, microporous membrane, with a liquid
feed phase on one side and a condensing permeate phase on

{ 'mem

FHEU Uo/ZUM£0 Faye 4 Ol 4

memory card

the other.
vaporation; transmembrane distillation.
ta'la-shan }
membrane evaporation See membrane distillation.
\bran i,vap-o'ra-shon }
membrane keyboard [compuT sci] A flat keyboard, used
with microcomputers and hand-held calculators, that consists
of two closely spaced membranes separated by a flat sheet
called a spacer with holes corresponding to the keys. { 'mem
briin 'ke bord }
membrane mimetic chemistry [0rG cHEM] The study of
processes and reactions that have been developed by using
information obtained from biological membrane systems.
{ 'mem,bran mijmed-ik 'kem-o-stre }
membrane potential [PHYSIO] A potential difference across
a living cell membrane.  { 'mem,briin ps,ten-chal }
membrane separation [cHEMENG] The use of thin barriers
(membranes) between miscible fluids for separating a mixture;
a suitable driving force across the membrane, for example
concentration or pressure differential, leads to preferential
transport of one or more feed components.  { 'mem,brdn ,sep-
o'ra-shan )
membrane stress [MECH] Stress which is equivalent to the
average stress across the cross section involved and normal to
the reference plane. { 'mem,bran ,stres }
membrane waterproofing [crv ENG] Curing concrete,
especially in pavements, by spraying a liquid material over the
surface to form a solid, impervious layer which holds the mixing
water in the concrete. Also known as membrane curing.
{ 'mem,bran 'wod-ar,pruf-ip }
membranous glomerulonephritis [MED] A type of glo-
merulonephritis characterized by thickening of the basement
membrane due to deposition of electron-dense material.
{ 'mem-bra'nas glajmer-yo-16-ne'fiid-as ]
membranous labyrinth [aNAT] The membranous portion
of the inner ear of vertebrates. { 'mem-bra-nas ‘'lab-9,rinth }
membranous pregnancy [MED] Gestation in which there
has been a ruplure of the amniotic sac and the fetus is in direct
conta¢t with the wall of the uterus. [ 'mem-brs-nas 'preg:
nan-se )
membranous urethra [anar] The part of the urethra
between the two facial layers of the urogenital diaphragm.
{ 'mem,bra-nas yu'ré-thra }
MEMC See methoxyethylmercury chloride.
memex [coMPUTSCI] A hypothetical machine described by
Vannevar Bush, which would store written records so that they
would be available almost instantly by merely pushing the right
button for the information desired. { 'me,meks )
memistor [ELEC] Nonmagnetic memory device consisting
of a resistive substrate in an electrolyte; when used in an adap-
tive system, a direct-current signal removes copper from an
anode and deposits it on the substrate, thus lowering the resist-
ance of the substrate; reversal of the current reverses the proc-
ess, raising the resistance of the substrate. { me'mis-tor }
memomotion study [IND ENG] A technique of work meas-
urement and methods analysis using a motion picture camera
operated at less than normal camera speed. Also known
as camera study; micromotion study. (mem-G;mo-shan
stod-& }
memory [COMPUT scI] Any apparatus in which data may be
stored and from which the same data may be retrieved; espe-
cially, the internal, high-speed, large-capacity working storage
of a computer, as opposed to external devices. Also known
as computer memory. [psycH] The recollection of past
events or sensétions, or the performance of previously learned
skills without practice. { 'mem-re }
memory address register [COMPUT sCI]
containing the address of a word currently required.
r& 'ad,res rej-a-stor }
memory bank [comput sc1] A physical section of a com-
puter memory; which may be designed to handle information
transfers independently of other such transfers in other such
sections. { 'mem-ré ,bapk }
memory buffer register [coMPUT SCI] A special register in
which a word is stored as it is read from memory or just prior
to being written into memory. { 'mem-r& 'baf-or Jrej-arstar }
memory capacity See storage capacity. [ 'mem-1€ ka'pas
od-€ }
memory card [comput sci] A small card, typically with
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of Claims:

4841-4508-3668.4

(Currently Amended) A computer system for performing a numerical simulation over a

plurality of computational cycles including at least a first computational cycle and a

second computational cycle, the computer system comprising;:

a central processing unit;

a main memory, operably coupled to the central processing unit, to store input

data to be accessed by the central processing unit_in performing the numerical simulation;

a video system, operably coupled to the central processing unit, to drive fer

driving a video monitor to display an indication of the numerical simulation in response

to the eentral-processinguntt computer system performing the numerical simulation;
[[and]]

an accelerator, operably coupled to the central processing unit, to receive at least a

portion of the reeetving input data from the central processing unit and previding to

provide first output data generated during the first computational cycle to the central

processing unit after a conclusion of the first computational cycle, the accelerator

comprising:

at least one graphics processing unit to generate second output data, during

the second computational cycle, by performing at least one calculation on the first

output data; and

an accelerator memory, operably coupled to fer the at least one graphic

processing unit, the accelerator memory comprising:

a first partition, referenced by a first pointer, to store the first

output data during the second computational cycle; and

a second partition, referenced by a second pointer, to store the
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4841-4508-3668.4

second output data generated during the second computational cycle; and

an accelerator controller, operably coupled to the accelerator memory and the

central processing unit, to transfer the at least the portion of fermeving the input data

into the accelerator memory before the first computational cycle, mevineg to transfer the

first output data from the accelerator memory to the main memory during the second

computational cycle, to direct the second output data into the second partition during the

second computational cycle, and to swap the first pointer and the second pointer at the

conclusion of the second computational cycle such that the second output data becomes

an input for a third computational cycle of the plurality of computational cycles

(Canceled).

(Currently Amended) [[A]] The computer system as claimed in claim 1, wherein the

accelerator controller diestates is configured to dictate an order of execution of instructions

to the at least one graphics processing unit.

(Canceled).

(Currently Amended) [[A]] The computer system as claimed in claim 1, wherein the
accelerator controller comprises an interface controller that-enables-the-aceelerator to

communicate with the central processing unit over a bus of the computer system-with-the

| : .

(Currently Amended) [[A]] The computer system as claimed in claim 1, wherein the
accelerator memory comprises a texture memory bank for-sterinesimutation to store the

at least the portion of the input data and the first output data and a shader memory bank

for-storing to store instructions for performing a set of operations to be performed on the

simulation at least the portion of the input data by the at least one graphic processing unit.
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7. (Currently Amended) [[A]] The computer system as claimed in claim 6, wherein the

10.

4841-4508-3668.4

texture memory is partitioned into seetionstn-which-afirst section-holdsinput-data
patterns the first partition, the second partition, a third partition to store second-section

holds-data-texturesrepresenting internal variables, a fourth partition to store data a-third
seetion-helds-data textures used as input at a particular computation cycle of the plurality

of computational cycles step;-and-afourth-section-holds-datatextures-used-to-store-an

(Currently Amended) [[A]] The computer system as claimed in claim 1, wherein the

accelerator controller inputs the at least the portion of the input data inte-atleast-one

graphie-processingunit and a series of instructions [[to]] into the at least one graphic
processing unit, which wherein the at least one graphics processing unit then sueeessively

executes the instructions on the at least the portion of the input data.

(Canceled).

(Currently Amended) An accelerator system for a computer system performing a

numerical simulation, the accelerator system comprising;:

at least one graphics processing unit to generate output data by performing at least

one computation during a first computational cycle of the numerical simulation;

an accelerator memory, operably coupled to the at least one ferthe-graphie

graphics processing unit, to store data used to perform the at least one computation; and

an accelerator controller fer-meving, operably coupled to the accelerator memory

and the at least one graphics processing unit, to execute:

(1) a computational stream controlling performance of the at least one

computation by the at least one graphics processing unit;

(i1) an output stream controlling transfer of the output data between from

the at least one graphics processing unit [[and]] to the accelerator memory during

the first computational cycle; and
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11.

12.

13.

14.

4841-4508-3668.4

(ii1) an input stream controlling transfer of input data to the accelerator

memory for use by the at least one graphics processing unit during a second

computational cycle of the numerical simulation.

(Currently Amended) A—eemputer The accelerator system as claimed in claim 10, wherein

the accelerator controller dietates is configured to dictate an order of execution of

instructions to the at least one graphics processing unit.

(Currently Amended) A—eemputer The accelerator system as claimed in claim 10, wherein

the accelerator controller sends is configured to send instructions to the at least one

graphics processing unit, which-exeeutes wherein the at least one graphics processing unit

is configured to execute the instructions on the input data, and wherein the accelerator

controller is configured to transfer the output data from the accelerator memory to a main

memory during the execution of the instructions by the at least one graphics processing

unit-the-aeeelerator-controlertransfers-output-datafromtheacecelerator systen.

(Currently Amended) A-eemputer The accelerator system as claimed in claim 10, wherein

the accelerator memory comprises a texture memory bank fer-steringsimuation to store
the input data and the output data and a shader memory bank fer-sterine to store

instructions for processing operations to be performed on the simulation input data by the

at least one graphic processing unit.

(Currently Amended) A-eemputer The accelerator system as claimed in claim 13, wherein

the texture memory is partitioned into seettonsin-whieh a first seetion-helds partition to

store the input data patterns, a second seetion-helds-datatexturesrepresenting partition to
store internal variables, a third seetion-holds-datatextures-used-as partition to store data

textures used as input at a particular computation cycle of the numerical simulation

[[step]], and a fourth seetion-helds-data-textures-tused-to-store-an partition to store the

output data e
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15.  (Canceled).

16. (Currently Amended) A-eemputer The accelerator system as claimed in claim [[15]] 10,

17.

4841-4508-3668.4

wherein the accelerator controller perferms is configured to perform successive iterations

computational cycles of the numerical simulation by feeding the output data generated by

the at least one graphic processing unit from a previous computational cycle and the input

data for a next iteration computational cycle into the at least one graphic processing unit.

(Currently Amended) A method for performing a numerical sisralations simulation on

input data in a computer system including a central processing unit and an accelerator, the

method comprising:

receiving, by an accelerator, first input data from the central processing unit;

transferring, by an accelerator controller, the first transferring-the input data into a

first partition, referenced by first pointer, of an accelerator memory before a first

computational cycle of the numerical simulation te-aeraphies-processingunit-with
: : | ; L onthe ot

performing, by at least one graphics processing unit during the first computational

cycle, at least one calculation on the first portion of the input data as to generate first

output data;

storing, by the accelerator controller, the first output data into a second partition,

referenced by a second pointer, of the accelerator memory; and

swapping the first pointer with the second pointer at the end of the first

computational cycle, such that the first output data becomes an input for a second

computational cycle of the numerical simulation.
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18. (Currently Amended) [[A]] The method as claimed in claim 17, further comprising:

19.

20.

21.

22.

23.

4841-4508-3668.4

sending, by the accelerator controller, seadirg instructions for performing the at

least one calculation to the at least one graphics processing unit;-which-executes-the

(Currently Amended) [[A]] The method as claimed in claim 17, further comprising:

partitioning the accelerator memory ef-aceeleratorsystema into the first seetion
kelding partition te-stere-tnput-data-patterns, the second partition te-stere-eutput-data-ofa
computational step-of the-atleastonegraphic processingunit, a second-seetionholding
data-texturesrepresenting third partition to store internal variables, and a third-seetion
kelding fourth partition to store data textures used as input at a particular computation

cycle of the numerical simulation step;and-afourth-section-holdingdatatexturesused-to

(Canceled)

(New) The method of claim 17, further comprising:
transferring, by the accelerator controller, the first output data to the main memory

during the second computational cycle.

(New) The computer system as claimed in claim 1, wherein the accelerator controller

comprises a set of instructions stored on a memory.

(New) The computer system as claimed in claim 1, wherein the at least the portion of the

input data represents an initial condition of the numerical simulation.
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24. (New) The accelerator system as claimed in claim 10, wherein the accelerator controller

comprises a set of instructions stored in a memory.

4841-4508-3668.4
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REMARKS

In response to the Office Action dated September 16, 2010, in the above-identified
application, Applicants respectfully request reconsideration. All of the issues raised in the Office
Action have been carefully considered and are addressed in this response. The application as now

presented is believed to be in allowable condition.

| Status of the Claims and Summary of Amendments

Upon entry of this response, claims 1, 3, 5-8, 10-19, and 21-24 will be pending in this
application, of which claims 1, 10, and 17 are independent claims.

In this paper, claims 1, 3, 5-8, and 10-19 are amended, claims 2, 4, 9, 15, and 20 are
canceled, and claims 21-24 are new.

No new matter is added by the amendments or new claims herein; for example, support
for the amendments may be found throughout the specification and drawings, including Figure 2

and paragraphs [0030], [0038] and [0138]-[0144] as originally filed.

II. Brief Summary of the Claimed Subject Matter

The following summary of the claimed subject matter is provided to facilitate an
understanding of some of the salient innovative and patentable concepts underlying the claims
without limiting the claims.

In general, the independent claims are drawn to systems and methods for performing
numerical simulations. In one example, the system includes a main memory operably coupled to
a central processing unit (CPU). The system also includes a video system to drive a video
monitor.

Additionally, the system includes an accelerator that is operably coupled to the CPU. The
accelerator receives input data from the CPU at the beginning of a computational cycle, and
provides the CPU with the output data from the numerical simulation at the end of the
computational cycle. The accelerator includes at least one graphics processing unit (GPU), which

performs the numerical simulation. In particular, the GPU uses output data from a particular
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computational cycle as input for the next computational cycle, which results in the generation of
more output data.

The accelerator further includes an accelerator memory that is operably coupled to the
GPU. The accelerator memory includes a first partition for storing the output data used as the
input to particular computational cycle and a second partition for storing the output data
generated during that computational cycle. Each partition is referenced by a respective pointer.

The system also includes an accelerator controller that is operably coupled to the
accelerator memory and the CPU. The accelerator controller transfers the input data received
from the CPU into the accelerator memory before the first computational cycle. The accelerator
controller also transfers output data from the »™ computational cycle from the accelerator
memory to the main memory during the n+1"™ computational cycle, and stores the output data
into the second partition at the end of the n+1™ computational cycle. Also, the accelerator
controller swaps the first pointer and the second pointer at the conclusion of the n+1"
computational cycle such that the output data from the n+1™ computational cycle becomes an
input for the n+2™ computational cycle.

It should be appreciated that the foregoing summary is provided solely for the
convenience of the Examiner, and is not intended to characterize the scope of any claim in any
way. Accordingly, the Examiner is requested to rely upon the language specifically used in the

claims to determine whether each of the claims distinguishes over the prior art of record.

111. Rejections Under 35 U.S.C. § 103

In the Office Action, claims 1, 4, 5, 10, 12, 17, and 18 (including independent claims 1,
10, and 17) were rejected under 35 U.S.C. § 103(a) as unpatentable over U.S. Patent Publication
No. 2007/0052713 (hereafter “Chung”) in view of U.S. Patent Publication No. 2005/0166042
(hereafter “Evans”). More specifically, pages 2 and 3 of the Office Action state that it would
have been obvious to combine the computer system of Chung with the accelerator of Evans to
arrive at the computer system of claim 1. Applicants respectfully traverse these rejections to the

extent they are maintained over the claims as amended herein.
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A. Independent Claims 1 and 17

Independent claim 1 as amended recites:

1. A computer system for performing a numerical simulation over a plurality of
computational cycles including at least a first computational cycle and a second
computational cycle, the computer system comprising:
a central processing unit;
a main memory, operably coupled to the central processing unit, to store input
data to be accessed by the central processing unit in performing the numerical simulation;
a video system, operably coupled to the central processing unit, to drive a video
monitor to display an indication of the numerical simulation in response to the computer
system performing the numerical simulation;
an accelerator, operably coupled to the central processing unit, to receive at least a
portion of the input data from the central processing unit and to provide first output data
to the central processing unit at a conclusion of the first computational cycle, the
accelerator comprising:
at least one graphics processing unit to generate second output data, during
the second computational cycle, by performing at least one calculation on the first
output data; and
an accelerator memory, operably coupled to for the at least one graphic
processing unit, the accelerator memory comprising:
a first partition, referenced by a first pointer, to store the at least the
portion of the input data and the first output data; and
a second partition, referenced by a second pointer, to store the second
output data; and
an accelerator controller, operably coupled to the accelerator memory and the
central processing unit, to transfer the at least the portion of the input data into the
accelerator memory before the first computational cycle, to transfer the first output data
from the accelerator memory to the main memory during the second computational cycle,
to direct the second output data into the second partition at the end of the second
computational cycle, and to swap the first pointer and the second pointer at the conclusion
of the second computational cycle such that the second output data becomes an input for a
third computational cycle of the plurality of computational cycles.

Claim 17 recites a method with similar limitations to those recited in claim 1. Applicants
respectfully submit that Chung and Evans, alone or in combination, fail to teach or suggest all of

the elements recited in claims 1 and 17. More particularly, the cited references fail to teach or

suggest at least the “accelerator controller” recited in both of these independent claims.
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On page 2, the Office Action concedes that Chung does not teach an accelerator
controller. The Office Action then relies on Evans to purportedly provide the accelerator
controller that is missing from Chung.

More specifically, on page 3, the Office Action refers to Figures 3, 4, and the paragraphs
describing Figures 3 and 4 (paragraphs [0061] and [0064], respectively) of Evans as providing
purportedly relevant disclosure in connection with the accelerator controller. The cited

paragraphs of Evans read:

[0061] Step 300 provides unencrypted data on the video card. This data is the data
that is typically processed by the video card's GPU and is provided in the video
card's memory. Step 302 encrypts the unencrypted data on the video card. This
step can be implemented in response to a request to transfer the data to the
system's memory. For example, the CPU may send an instruction to move the data
from the video card to the system's memory. Alternately, the GPU may determine
that it does not need the data any longer and therefore initiates a transfer to the
system's memory. The data can be encrypted on the video card using any suitable
encryption techniques. Step 304 then sends the encrypted data over a bus between
the video card and the system. Exemplary buses can be the PCI bus and the AGP
bus. Step 306 provides the encrypted data into system memory.

[0064] Step 400 provides data in the system memory. Such data is typically data
that is utilized by the video card for processing. The data can be provided in the
system memory as either encrypted or unencrypted data. Step 402 can encrypt the
data (if it is unencrypted in the system memory) and can send the data to a bus
between the system memory and the video card. This step can be implemented in
response to a desire to process the data on the video card. Step 404 receives the
encrypted data on the video card. Step 406 then decrypts the encrypted data on the
video card and step 408 provides the decrypted data into video memory for
processing by the GPU.

The above passage of Evans, like the rest of Evans’ disclosure, is completely silent with
respect to the salient limitations of Applicants’ independent claim 1. More specifically, nowhere
in the reference does Evans disclose or suggest an accelerator controller, operably coupled to the
accelerator memory and the central processing unit, to transfer the at least the portion of the input

data into the accelerator memory before the first computational cycle, to transfer the first output
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data from the accelerator memory to the main memory during the second computational cycle, to
direct the second output data into the second partition at the end of the second computational
cycle, and to swap the first pointer and the second pointer at the conclusion of the second
computational cycle such that the second output data becomes an input for a third computational
cycle of the plurality of computational cycles as recited in independent clam 1. Similarly,

Instead, at best the disclosure of Evans suggests an element that simply moves data into
and out of a video card. There 1s no disclosure whatsoever in Evans of an accelerator controller
that swaps respective pointers referencing a portion of the input data and the output data at the
end of a first computational cycle as recited in claim 1. Therefore, no combination of Chung and
Evans yields an accelerator controller as recited in claim 1 as amended.

Like claim 1 as amended, independent claim 17 as amended recites an accelerator
controller that transfers “the first input data into a first partition, referenced by first pointer, of an
accelerator memory before a first computational cycle of the numerical simulation” and that
loads first output data generated during the first computational cycle “into a second partition,
referenced by a second pointer, of the accelerator memory.” And Claim 17 as amended also
recites “swapping the first pointer with the second pointer at the end of the first computational
cycle, such that the first output data becomes an input for a second computational cycle of the
numerical simulation.” Thus, like the subject matter of claim 1 as amended, the subject matter of
claim 17 as amended is patentably distinct from Chung and Evans.

Given these distinctions, claims 1 and 17 as now presented are patentable over Chung and
Evans. Claims 4 and 5 depend from claim 1 and claim 18 depends from claim 17, and thus are
patentable for at least the same reasons. Accordingly, Applicants respectfully request withdrawal

of the rejections under 35 U.S.C. § 103(a) of these claims.

B. Claim 10

Independent claim 10 as amended recites:

10. (Currently Amended) An accelerator system for a computer system
performing a numerical simulation, the accelerator system comprising:
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at least one graphics processing unit to generate output data by performing
at least one computation during a first computation cycle of the numerical
simulation;

an accelerator memory, operably coupled to the at least one graphics
processing unit, to store data used to perform the at least one computation; and

an accelerator controller, operably coupled to the accelerator memory and
the at least one graphics processing unit, to execute:

(1) a computational stream controlling performance of the first
computation by the at least one graphics processing unit;

(i1) an output stream controlling transfer of the output data from the
at least one graphics processing unit to the accelerator memory at the end
of the first computation cycle; and

(iii) an input stream controlling transfer of input data to the
accelerator memory for use by the at least one graphics processing unit
during a second computation cycle of the numerical simulation.

Applicants respectfully submit that Chung and Evans, alone or in combination, fail to
disclose or suggest all of the elements recited in claim 10. More specifically, nowhere does
Chung or Evans disclose or suggest an accelerator controller that executes a computational
stream to control performance of a first computation, an output stream to transfer data at the end
of the first computational cycle, and an input stream to control the transfer of input data into the
accelerator memory. Therefore, no combination of Chung and Evans yields an accelerator system
that includes the accelerator controller of claim 10 as amended.

Accordingly, claim 10 is patentable over Chung and Evans for at least the reasons set
forth above. Claim 12 depends on Claim 10 and thus is patentable for at least the same reasons.
Accordingly, Applicants respectfully request withdrawal of the rejections under 35 U.S.C.

§ 103(a) of these claims.

C. Claims 3. 6-9, 11, 13-16, 19, and 20

In the Office Action, dependent claims 3, 6-9, 11, 13-16, 19, and 20 were rejected under
35 U.S.C. § 103(a) as allegedly obvious over Chung in view of Evans in further view of U.S.
Patent No. 5,388,206 (hereafter “Poulton”). Applicants respectfully traverse these rejections. In

any event, as cach of the above-identified claims depends from independent claims 1, 10 or 17,
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cach of which are in patentable condition, the rejections of these dependent claims respectfully

are believed to be moot.

IV. General Comments on Dependent Claims

Since each of the dependent claims depends from a base claim that is believed to be in
condition for allowance, Applicants believe that it is unnecessary at this time to argue the
allowability of each of the dependent claims individually. However, Applicants do not
necessarily concur with the interpretation of the dependent claims as set forth in the Office
Action, nor do the Applicants concur that the basis for the rejection of any of the dependent
claims is proper. Therefore, Applicants reserve the right to specifically address the patentability

of the dependent claims in the future.

CONCLUSION

It is respectfully believed that all of the rejections set forth in the Office Action have been
addressed. However, the absence of a reply to a specific rejection, objection, or comment set
forth in the Office Action does not signify agreement with or concession of that rejection,
objection, or comment. In addition, there may be reasons for patentability of any or all pending
claims (or other claims) that have not been expressed. Furthermore, nothing in this paper should
be construed as an intent to concede any issue with regard to any claim.

Applicants believe that the present application is now in condition for allowance.
Favorable reconsideration of the application as amended is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a
telephone interview would advance the prosecution of the present application.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit
card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or

incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to
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Deposit Account No. 19-0741. If any extensions of time are needed for timely acceptance of
papers submitted herewith, Applicants hereby petition for such extension under 37 C.F.R.
§ 1.136 and authorizes payment of any such extensions fees to Deposit Account No. 19-0741.

Respectfully submitted,

Date July 31, 2013 By /Christopher Max Colice/
FOLEY & LARDNER LLP Christopher Max Colice
Customer Number: 48329 Attorney for Applicant
Telephone:  (617) 502-3287 Registration No. 65,634

Facsimile: (617) 342-4001
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EXHIBIT 15-U.S. PATENT NO. RE48438 VSNVIDIA ACCELERATED COMPUTING PRODUCTS & SERVICES—
HOPPER ARCHITECTURE

l. INTRODUCTION

The chart below demonstrates how Defendant Nvidia Corporation (“Nvidia’ or “Defendant”), as well as Defendant’s partners,
customers, and end users, directly infringe, either literally or under the doctrine of equivalents, claims 1-10, 12-14, 16-18, 20-32, and
40-54 of U.S. Patent No. RE48438 (“the ' 438 Patent”).

Nvidiahas committed acts of infringement within this District. Nvidia usesthe Accused Productsin this District in mannersthat practice
the’ 438 Patent, including by testing the Accused Products and by using the Accused Products at its offices and premisesin this District.
Defendant makes, uses, advertises, offers for sale, and/or sells hardware for accelerated computing, including GPUs, CPUs, and SoCs;
computers for accelerated computing (e.g., supercomputers, servers, and data centers for high performance computing); and computer
platform software-as-a-service (* SaaS") that implements accel erated computing (including the Accused Products) in the State of Texas
and in this District directly and/or through its partnerships

Defendant also provides data center and HPC services that practice the ' 438 Patent in the State of Texas and in this District directly
and/or through its partnerships with businesses in the State of Texas and in this District.

Nvidia sells, offers for sale, advertises, makes, instals, and/or otherwise provides hardware, software, firmware, and/or computer
platforms for accelerated computing and data center and HPC services, including the Accused Products, the use of which infringes
the’ 438 Patent in thisDistrict and the State of Texas. (See https://www.nvidia.com/en-us/data-center/sol utions/accel erated-computing/.)
Nvidia performs these acts directly and/or through its partnerships with other entities. (See id. (“NVIDIA has defined a range of
accelerated platformsthat each consist of hardware systems designed according to the needs of the use case aswell as the software stack
that enables the operation and management of the business applications. These hardware systems and software are available from
NVIDIA and our partners.”).)

Nvidia also uses a network of partners, which comprise re-sellers, managed service providers, and product and solution experts, to
provide the Accused Products and implementation services for the Accused Products to customersin this District. Each of these partners
sells, offersfor sale, installs, and/or implements Nvidia s accelerated computing hardware, software, and/or computer platform services.
(See https://www.nvidia.com/en-us/about-nvidia/partners.)

Nvidia s partners include “ Data Center Provider[s].” (See https.//www.nvidia.com/en-us/about-nvidia/partners/.) Nvidia s Data Center
Provider partners “offer colocation services such as high-density data center facilities, interconnected infrastructure, and state-of-art
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Relatedly, cuDNN functions being used for accessing data or outputs from RNN layers are depicted
below.

(See https://docs.nvidia.com/deepl earning/cudnn/archives/cudnn-893/rel ease-notes/index.html#rel -831
(emphasis added).)

[6] The computer system

of clam 1, wherein
accelerator memory
comprises:

a first memory bank to
store parameters common
to al of the computations
in the sequence of
computations; and

a second memory bank to
store data specific to at
least one computation in
the sequence of
computations.

The Accused Products embody the computer system of claim 1, wherein accel erator memory comprises:
a first memory bank to store parameters common to all of the computations in the sequence of
computations, and a second memory bank to store data specific to at least one computation in the
sequence of computations.

See[1.6] (acontroller, operably coupled to the at |east one graphics processing unit and the accel erator
memory, to initialize textures and shaders in the accelerator memory for performing the sequence of
computations, to control performance of the sequence of computations by the at least one graphics
processing unit, to transfer the at least a portion of the input data into the accelerator memory during
performance of the intermediate computations in the sequence of computations by the at least one
graphics processing unit, and to transfer at least a portion of the output data from the accelerator
memory to the main memory during performance of the intermediate computations in the sequence of
computations by the at least one graphics processing unit), supra.

For instance, the “CUDA programming model” includes programmatic functions, primitives, and
executable libraries for CPUs and GPUs that are used by the Accused Products to perform numerical
simulations. “ The host isthe CPU availablein the system” and “ system memory associated with the CPU
is called host memory” (e.g., a first memory bank to store parameters common to all of the computations
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in the sequence of computations). As an example, the first main CUDA program execution step is
“[c]lopy[ing] the input data from host [CPU] memory.” After the “host-to-device transfer,” the second
main step is “[l]oad the GPU program and execute, caching data on-chip for performance” (eg., a
second memory bank to store data specific to at |east one computation in the sequence of computations).

(See https://devel oper.nvidia.com/bl og/cuda-refresher-cuda-programming-model/ (emphasis added).)

As afurther example, “shared memory” of the Accused Products is partitioned into “memory modules
(banks)” (e.g., a first memory bank and a second memory bank).

* %k * % %
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(See https://docs.nvidia.com/cuda/cuda-c-best-practi ces-guide/index.html#shared-memory/ (emphasis

added).)

As an example, the Grace Hopper Superchip “is designed to accelerate applications’ using “ Extended
GPU Memory.” Asdepicted in the diagram of the Grace Hopper architecture below, a GPU (*“HOPPER
GPU") can access “Loca CPU,” “Peer CPU,” and “Peer GPU” memory via“NVLink.”
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(See https://resources.nvidia.com/en-us-grace-cpu/nvidia-grace-hopper (emphasis added).)

For instance, CUDA library cuDNN function “cudnnSetRNNDescriptor_v8” “initializes a previously
created RNN [recurrent neural network] descriptor object.” This function “store[s] all information
needed to compute the total number of adjustable weights/biasesin the RNN model” (e.g., afirst memory
bank to store parameters common to all of the computations in the sequence of computations). In
addition, the parameters “dirMode,” “inputMode,” and “datatype” confirm the exchange of calculations
and values between the hidden layers of an RNN (e.g., a second memory bank to store data specific to at

least one computation in the sequence of computations).
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* * x % %
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(See https://docs.nvidia.com/deepl earning/cudnn/archives/cudnn-891/pdf/cuDNN-API.pdf  (emphasis

added).)

In another cuDNN example, an excerpt from Nvidia's cuDNN release notes exemplifies “numerical
results’ from RNN API calls as used for deep learning using recurrent neural networks. A “kernel
selection,” which prepares memory space and resources for use, “may affect numerical results.”

* * *x % %
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(See https://docs.nvidia.com/deepl earning/cudnn/archives/cudnn-893/rel ease-notes/index.html
(emphasis added).)

In addition, cuUDNN operations below exemplify “tak[ing] tensors as input and produc[ing] tensors as
output.” As shown below for a“forward convolution operation” using cuDNN, “backend tensor TmpO
[is] both the output of the convolution operation and the input of the bias operation.” From this, “cuDNN
infers that the dataflow runs from the convolution into the bias.”

* k% * % %

* % *x % %
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(See https://docs.nvidia.com/deepl earning/cudnn/archives/cudnn-881/devel oper-
guide/index.html#tensors-layouts (emphasis added).)

An example below illustrates an exemplary neural network the Accused Products are designed to
accelerate using paralel computations. “Input” (four) and “Output” (eight) neurons are depicted below
in afull-connected or linear layer structure in which all of the input neurons depicted in afirst layer are
connected to all of the output neurons depicted in a second layer. Computations for the neural network
are performed using, for example, “NVIDIA Matrix Multiplication.” Examples of inputs and outputs for
forward propagation, activation gradient computation, and weight gradient computation (as matrix by
matrix multiplications) for GEMMs (General Matrix Multiplications) are shown below. For example, for
“(a) forward propagation . . . of a fully-connected layer” (the process of feeding input data through a
neural network to generate an output), “K =# of inputs” and “M = # of outputs” and in “N = batch size”
with results for “Input Activations,” “Output Activations,” and “Weights’ (e.g., a first memory bank to
store parameters common to all of the computations in the sequence of computations and a second
memory bank to store data specific to at least one computation in the sequence of computations).
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* % * % %
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(See https://docs.nvidia.com/deepl earni ng/performance/dl-performance-fully-
connected/index.html#performance (emphasis added).)

[7] The computer system
of clam 1, wherein the
controller is configured to
transfer the output data

from

the accelerator

The Accused Products embody the computer system of claim 1, wherein the controller is configured to
transfer the output data from the accelerator memory to the main memory without transferring any of
the intermediate results from the accelerator memory to the main memory so as to reduce data transfer
via the bus.
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