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I. INTRODUCTION 

Pursuant to Paper 11, Patent Owner ATI Technologies ULC (“Patent Owner”) 

submits this contingent Motion to Amend (“Motion”) to request amendment of 

challenged claims 16 and 17 of U.S. Patent No. 8,854,381 (“the ’381 Patent”) to 

provide further clarification of the invention set forth therein, in the event the Board 

determines that those claims are unpatentable.  Petitioner Realtek Semiconductor 

Corp. (“Petitioner”) has challenged the patentability of claims 15-20 as obvious 

under 35 U.S.C. § 103, as follows: 

 Ground 1: Claims 15-20 are challenged under 35 U.S.C. § 103(a) over U.S. 

Patent No. 8,151,095 to Wilt (“Wilt”) in view of the knowledge of a person 

of ordinary skill in the art. 

 Ground 2: Claims 15-20 are challenged under 35 U.S.C. § 103(a) over U.S. 

Patent No. 8,319,774 to Jiao et al. (“Jiao”) in view of the knowledge of a 

person of ordinary skill in the art. 

 Ground 3: Claims 15-20 are challenged under 35 U.S.C. § 103(a) over PCT 

Pub. No. WO00/62182A2 to Stuttard et al. (“Stuttard”) in view of the 

knowledge of a person of ordinary skill in the art. 

Pet. at 21. 

Patent Owner submits that this motion satisfies the statutory and regulatory 

requirements for a motion to amend the claims under 35 U.S.C. § 316(d) and 37 
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C.F.R. § 42.121 because the proposed amendments (i) do not enlarge the scope of 

the claims or introduce new subject matter, (ii) are responsive to at least one ground 

of unpatentability instituted in this proceeding, (iii) are supported by the disclosure 

of the originally-filed application, and (iv) are patentable over the closest known 

prior art. 

Patent Owner requests preliminary guidance from the Board regarding this 

motion, pursuant to the MTA Pilot Program (84 Fed. Reg. 9,497).  This proceeding 

was instituted on October 25, 2023, see Paper 7, and thus qualifies for the MTA Pilot 

Program effective on March 15, 2019.  Patent Owner reserves its right to file a 

revised motion to amend subject to the Board’s preliminary guidance. 

II. REQUESTED CONTINGENT AMENDMENT 

If during this IPR proceeding, claim 16 is found unpatentable, Patent Owner 

requests that it be replaced with proposed substitute claim 28, which is recited in 

Appendix A.  If claim 17 is found unpatentable, Patent Owner requests that it be 

replaced with proposed substitute claim 29, also recited in Appendix A.  The 

differences between the current claims and the proposed substitute claims, which 

comprise only additional language, is noted with underline formatting. 

III. A REASONABLE NUMBER OF SUBSTITUTE CLAIMS ARE 
PROPOSED 

Under 37 C.F.R. § 42.121(a)(3), a motion to amend may propose a reasonable 

number of substitute claims for each challenged claim.  Generally, it is presumed 
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“that only one substitute claim would be needed to replace each challenged claim,” 

but that presumption may be rebutted upon a showing of need. 37 C.F.R. 

§ 42.121(a)(3); Lectrosonics, Inc. v. Zaxcom, Inc., IPR2018-01129, Paper 15 at 4-5 

(PTAB Feb. 25, 2019).  Patent Owner submits that this motion complies with this 

requirement because only a total of two substitute claims are proposed for the six 

challenged claims. 

IV. THE PROPOSED AMENDMENTS RESPOND TO A GROUND OF 
UNPATENTABILITY INVOLVED IN THIS TRIAL 

Under 37 C.F.R. § 42.121(a)(2)(i), the amendment(s) to the claims must be 

responsive to at least one ground of unpatentability involved in the trial.  In the 

Institution Decision, the Board determined that Petitioner had established a 

reasonable likelihood that each of the challenged claims, claims 15-20, is invalid on 

the basis of each of the three asserted grounds, on the basis of Wilt, Jiao, and 

Stuttard.  Paper 7.  As explained below, each of the proposed substitute claims adds 

narrowing limitations that clarify that the invention is patentable over the closest 

known prior art, which is Wilt, Jiao, and Stuttard.  Concurrently with this motion, 

Patent Owner is filing an information disclosure statement in the prosecution file of 

the ’381 patent.  The references cited therein, which are also listed in Appendix B 

here, were alleged by Petitioner to be relevant to the ’381 patent and other patents 

of Patent Owner during the ITC Investigation between the parties, and Patent Owner 

is disclosing those references out of an abundance of caution, but Patent Owner does 
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not concede any are prior art.  Copies of the non-patent-literature references that 

were obtainable by Patent Owner are being filed with the IDS.  Patent Owner is not 

aware that any of the cited references is closer prior art than Wilt, Jiao, and Stuttard 

to the inventions of the ’381 patent. 

V. THE PROPOSED AMENDMENTS DO NOT SEEK TO ENLARGE 
THE SCOPE OF THE CHALLENGED CLAIMS 

As explained above in Section II, the proposed substitute claims are strictly 

narrower versions of existing, challenged claims.  No subject matter is proposed to 

be removed from the claims.  Thus, no aspect of the proposed substitute claims 

expands the scope of any challenged claim. 

VI. THE PROPOSED AMENDMENTS DO NOT INTRODUCE NEW 
SUBJECT MATTER 

Under 35 U.S.C. § 316(d)(3) and 37 C.F.R. § 42.121(a)(2)(ii), a motion to 

amend may not introduce new subject matter.  Patent Owner submits this 

requirement is satisfied because each of the proposed amendments, and each 

substitute claim in its entirety, has support in the application that led to the ’381 

Patent, as filed, as well as in the specification of the ’381 Patent as issued, which is 

the same as the originally-filed application. 

A. Substitute Claim 28 Is Supported by the Originally-Filed 
Application 

The entirety of substitute claim 28 is supported by the originally-filed 

application.  Each limitation is separately addressed below under different headings. 
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1. 15. A computing system comprising: 

Claim 15, from which claim 28 depends, recites “[a] computing system,” 

which is disclosed at least in Paragraphs 2, 3, 6, 13-17, 33-42, and Figs. 1-5, e.g., 

“computing system 100,” of the originally-filed application, among other places.  

Ex. 1002 at 6-35; Ex. 2008 at ¶ 25. 

2. a memory; 

This limitation is disclosed at least in Paragraphs 15, 37-38, 56, Fig. 1 (items 

104, 106), and Fig. 2 (system memory) of the originally-filed application, among 

other places.  Ex. 1002 at 6-35; Ex. 2008 at ¶ 26. 

3. a first processing unit; and 

This limitation is disclosed at least in Paragraphs 13, 15, 33-45 (GPU 110) 

Fig. 1 (GPU 110), and Fig. 2 of the originally-filed application, among other places.  

Ex. 1002 at 6-35; Ex. 2008 at ¶ 27. 

4. a bus coupled to the memory and the first processing unit, 
wherein the first processing unit comprises: 

This limitation is disclosed at least in Paragraphs 15, 37-38, and Fig. 1 (bus 

114) of the originally-filed application, among other places.  Ex. 1002 at 6-35; Ex. 

2008 at ¶ 28. 

5. a plurality of engines configured to receive, from a 
scheduling module associated with a second processing unit, 
a plurality of tasks and to load state data associated with 
each of the plurality of tasks; and 

This limitation is disclosed at least in the Abstract, Paragraphs 13, 15, 16, 27-
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31 (virtual engines), 41, 44, 47, 58-64, Fig. 2 (engines 202), Fig. 3A (engines 312 

are a “plurality of engines”; OS Scheduler 310 is a “scheduling module”; application 

302 runs on CPU 102, which is a “second processing unit”), Fig. 3B (engines 332 

are a “plurality of engines”; OS Scheduler 310 is a “scheduling module” and runs 

on CPU 102, which is a “second processing unit”), and Fig. 4 (engines 432 are a 

“plurality of engines”; OS Scheduler 310 is a “scheduling module” and runs on CPU 

102, which is a “second processing unit”) of the originally-filed application, among 

other places.  Ex. 1002 at 6-35; Ex. 2008 at ¶ 29. 

6. a shader core configured to receive the plurality of tasks 
from at least one of the plurality of engines and to execute a 
first task from the plurality of tasks while executing a 
second task from the plurality of tasks based on respective 
state data associated with each of the first and second tasks. 

This limitation is disclosed at least in Paragraphs 13, 15, 27-32, 35, 41-42, 50-

54, 58-64, and Figs. 2-4 of the originally-filed application, among other places.  Ex. 

1002 at 6-35.  For example, paragraphs 27, 30, 41, 50-54, and 58-64 describe the 

ability of the shader core to execute a first task from the plurality of tasks while 

executing a second task from the plurality of tasks based on respective state data 

associated with each of the first and second tasks.  Ex. 2008 at ¶ 30. 
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7. 28. The computing system of claim 15, wherein the shader 
core comprises: multiple processing elements; 

This limitation is disclosed at least in Paragraphs 30, 50-54, and Fig. 2 

(depicting processing elements 220 of shader core 214) of the originally-filed 

application, among other places.  Ex. 1002 at 6-35.   

8. a first plurality of processing elements configured to execute 
the first task based on a first set of state data associated 
with the first task; and 

This limitation is disclosed at least in Paragraphs 30, 50-54, and Fig. 2 

(depicting processing elements 220) of the originally-filed application, among other 

places.  Ex. 1002 at 6-35.  For example, Paragraph 30 explains that “resources of the 

shader core are partitioned in space and/or time.”  The specification further states 

that “[t]o achieve spatial partitioning, for example, a first (e.g., low-latency) task 

from a first virtual engine is issued to a first subset of processing elements (SIMDs) 

of the shader core, and a second (e.g., standard graphics) task from a second virtual 

engine is issued to a second subset of processing elements (SIMDs) of the shader 

core.”  Paragraphs 8 and 16, among others, explain that such execution is based on 

state data associated with each of the plurality of tasks.  Ex. 2008 at ¶ 32. 

9. a second plurality of processing elements configured to 
execute the second task based on a second set of state data 
associated with the second task,  

This limitation is disclosed at least in 30, 50-54, and Fig. 2 (depicting 

processing elements 220) of the originally-filed application, among other places.  Ex. 
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1002 at 6-35.  The citations and explanation in the previous element apply here too.  

Ex. 2008 at ¶ 33. 

10. wherein each of the plurality of tasks is decomposable into 
two or more related threads, 

This limitation is disclosed at least in Paragraphs 5-8 of the originally-filed 

application, among other places.  Ex. 1002 at 6-35.  For example, paragraph 5 states 

that “[t]o perform a single graphics-processing task, a GPU may execute a plurality 

of different threads (sequence of instructions).”  Paragraph 6 similarly refers to “the 

various threads (e.g., shader programs) of a single graphics-processing task.”  

Paragraph 8 also refers to “the threads of the first task.”  The fact that the threads are 

“of” a task, for example, indicates that the task is decomposable into those threads 

and that they are related.  Dr. Pedram’s deposition testimony demonstrates the same 

understanding, that in general tasks are decomposable into related threads.  Ex. 2007 

at 13:5-25:4, 29:22-31:4.  To the extent it is argued that the ’381 Patent specification 

leaves open the possibility that a task may decompose into only one thread, Patent 

Owner disagrees for the reasons set forth in the concurrently-filed Patent Owner’s 

Response.  However, it does not add new matter to claim a clearly-disclosed 

embodiment as done here.  Ex. 2008 at ¶ 34. 

11. and wherein at least one processing element is configured to 
receive tasks from each engine. 

This limitation is disclosed at least in Paragraphs 27-32, 35, 50-54, and Fig. 2 
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(depicting processing elements 220) of the originally-filed application, among other 

places.  Ex. 1002 at 6-35.  For example, Paragraph 35 states “GPU 110 includes a 

plurality of virtual engines that share resources of a single shader core.”  This alone 

indicates that in general the processing elements are configured to accept tasks from 

all engines.  Paragraph 30 explains that “resources of the shader core are partitioned 

in space and/or time.”  The specification further states that “[t]o achieve temporal 

partitioning, for example, the first and second tasks share a percentage of time of the 

processing elements (SIMDs) of the shader core.”  Paragraph 43 explains, for 

example, that the engines can process different types of tasks.  Combined, these all 

indicate that one way to execute tasks simultaneously in the patented invention is for 

the processing elements of the shader core to receive and execute tasks from one 

engine at one time, and to receive and execute tasks from another engine at another 

time, and that over time the processing elements will receive tasks from each engine.  

Notably, the specification explains that this functionality does not conflict with 

spatial partitioning because the “resources of the shader core are partitioned in space 

and/or time.”  Ex. 1002 at 12 (emphasis added); Ex. 2008 at ¶ 35.  This could be 

simultaneous partitioning of both types, i.e., some subset of elements employ 

temporal partitioning and some employ spatial partitioning, or the partitioning could 

be the same across all elements such that all elements are first partitioned in time 

and then in space, or vice versa.  Ex. 2008 at ¶ 35; see also id. at ¶¶ 35-40. 



Case No. IPR2023-00687 
U.S. Patent No. 8,854,381 

10 

B. Substitute Claim 29 Is Supported by the Originally-Filed 
Application 

Claim 15 has support in the originally-filed application, as explained in the 

previous section.  Ex. 2008 at ¶ 41. 

1. 29. The computing system of claim 15, wherein the plurality 
of engines comprises a first queue configured to receive the 
first task and a second queue configured to receive the 
second task,  

This limitation is disclosed at least in Paragraphs 30, 50-54, and Fig. 2 

(depicting processing elements 220 of shader core 214) of the originally-filed 

application, among other places.  Ex. 1002 at 6-35.  For example, as Paragraphs 30 

and 50-54 explain, the tasks are received by the engines and then “issued” from the 

engines to the shader core.  Further, as a POSITA would know, the engines would 

or could use a queue, a common computer element, to receive and then issue the 

tasks.  Ex. 2008 at ¶ 42.  Claim 3 of the original application also discloses this 

limitation. Ex. 1002 at 25. 

2. wherein the plurality of engines are arranged in parallel 
with one another,  

This limitation is disclosed at least in the Abstract, Paragraphs 13, 15, 29, and 

Fig. 2 of the originally-filed application, among other places.  Ex. 1002 at 6-35.  For 

example, paragraph 13 states that “The plurality of virtual engines is configured to 

(i) receive, from an operating system (OS), a plurality of tasks substantially in 

parallel with each other.”  Further, paragraph 29 states that “[t]asks from each virtual 
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engine are then issued to a single shader core substantially in parallel with each 

other.”  Moreover, in Figures 2 (elements 202), 3A (elements 312), 3B (elements 

312), and 4 (elements 432) the engines are depicted as being arranged in parallel 

with one another.  Ex. 2008 at ¶ 43. 

3. wherein each engine is configured to receive at least one of 
the plurality of tasks via a distinct command buffer for each 
engine,  

This limitation is disclosed at least in the Abstract, Paragraphs 7, 29, 39, 43, 

63-64, and Fig. 4 of the originally-filed application, among other places.  Ex. 1002 

at 6-35.  For example, paragraph 64 states that “GPU 110 includes a plurality of 

virtual engines 432A-N, each configured to service one of command buffers 420A-

N,” which is depicted in Fig. 4, in which each engine receives tasks via a distinct 

command buffer.  Petitioner’s expert, Dr. Pedram, admitted that is what Fig. 4 

depicts.  Ex. 2007at 81:2-5; Ex. 2008 at ¶ 44. 

4. wherein each of the plurality of tasks is decomposable into 
two or more related threads, and  

This limitation is disclosed for the same reasons as in claim 28 above.  See 

Section VI.A.10 supra; Ex. 2008 at ¶ 45. 

5. wherein each engine is configured to load state data 
associated with at least one of the plurality of tasks. 

This limitation is disclosed at least in the Abstract, Paragraphs 13, 16, 27, 53, 

and Figs. 2, 3A, 3B, and 4 of the originally-filed application, among other places.  

Ex. 1002 at 6-35.  For example, paragraph 13 states that “[t]he plurality of virtual 
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engines is configured to (i) receive, from an operating system (OS), a plurality of 

tasks substantially in parallel with each other and (ii) load a set of state data 

associated with each of the plurality of tasks.”  As a POSITA would understand this 

statement is intended to convey that each engine loads the state data associated with 

the task it receives and transmits to the shader core.  Ex. 2008 at ¶ 46.  At a minimum, 

a POSITA would know that was one possible design based on the disclosure.  Id. at 

¶ 47.  Moreover, as depicted in the figures, each of the engines receives tasks, i.e., 

item “(1)”; for the same reason, in the citation above, each engine loads state data 

with those tasks, i.e., item “(2).” 

VII. THE PROPOSED SUBSTITUTE CLAIMS ARE NOT 
UNPATENTABLE 

Although it is Petitioner’s burden to demonstrate invalidity of the substitute 

claims, Patent Owner provides the below exemplary reasons why the closest known 

prior art, the three references relied on by Petitioner in the IPR proceeding, Wilt, 

Jiao, and Stuttard, do not invalidate the substitute claims. 

The below arguments are directed only to the additional claim limitations 

provided in the contingent amendments.  The grounds further fail to invalidate the 

current claims for reasons explained in the concurrently-filed Patent Owner’s 

Response.  Those arguments are not repeated here. 

Patent Owner reserves the right to respond with additional arguments as the 

briefing schedule permits. 
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A. Claim 28 

1. Wilt 

As explained in the concurrently-filed POR, Petitioner has alleged two 

theories for what constitute the claimed plurality of engines and the claimed shader 

core.  Under what Patent Owner will call the “Single PPU Theory,” the work 

distribution unit 210, the front-end unit 212, and the core interface unit 303 of a 

single PPU are each an engine, such that they are the plurality of engines, and a 

single PPU is the shader core.  The Institution Decision explained that another theory 

could be that the cores 208 within one PPU together are the shader core.  Ex. 2008 

at ¶ 51. 

Under Petitioner’s second theory, the “Multiple PPU Theory,” the work 

distribution unit 210, the front-end unit 212, and the core interface unit 303 of a 

single PPU are together a single engine, and that combination of components within 

each PPU taken together are the claimed plurality of engines.  The Petitioner argued 

under this theory that all PPUs taken together are the claimed shader core.  The 

Institution Decision explained that another theory could be that all cores 208 within 

all PPUs together are the shader core.  Id. at ¶ 52. 

Under either theory, Wilt fails to disclose claim 28.  Id. at ¶ 53. 

a. wherein each of the plurality of tasks is decomposable 
into two or more related threads 

Claim 28 requires that engines receive from a scheduling module a plurality 
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of tasks; those tasks must then be received by the shader core, which must execute a 

first of those tasks while executing a second of those tasks.  Wilt fails to disclose 

that the alleged shader core executes first and second such tasks wherein each of the 

plurality of tasks is decomposable into two or more threads.  Id. at ¶ 54. 

A “thread” is a sequence of instructions.  Ex. 1001 at 1:47-51.  A “task,” in 

this claim limitation, and in keeping with the ordinary meaning of the term and its 

use in the ’381 Patent, is a higher-level construct that is decomposable into two or 

more threads, and thus comprises multiple distinct sequences of instructions.  Id.  

Wilt operates at the instruction level, or at best the thread level, not the task level.  

That is, in Wilt, shader core receives and allegedly simultaneously executes at best 

different instructions or threads, not tasks, at the same time.  And there is nothing 

indicating that any such threads would correspond to different parent tasks. Ex. 2008 

at ¶ 55. 

Petitioner has alleged that the application software running on the CPU is the 

claimed scheduling module that transmits tasks that received by the alleged engines 

and the alleged shader core.  Pet. at 26.  But in Wilt, the CPU only issues 

“commands” and a “command stream” that according to Petitioner are ultimately 

received by the alleged engines and alleged shader core: 

In particular, CPU 102 issues commands that control the 
operation of PPUs 202. In some embodiments, 65 CPU 
102 writes a stream of commands for each PPU 202 to a 
pushbuffer (not explicitly shown in FIG. 1), which may be 
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located in system memory 104, PP memory 204, or 
another storage location accessible to both CPU 102 and 
PPU 202. PPU 202 reads the command stream from the 
pushbuffer and executes commands asynchronously with 
operation of CPU 102. 

Ex. 1004 (Wilt) at 4:63-5:4 (emphases added); see also Ex. 2008 at ¶ 56.  There is 

no disclosure of modification of these command streams into tasks before 

transmitting them to the alleged shader core, and thus, at best, this also only discloses 

that a shader core can receive and execute (allegedly simultaneously) multiple 

command streams.  Ex. 2008 at ¶ 57. 

But without more, executing multiple command streams does not indicate 

executing multiple tasks simultaneously, because each command stream is only one 

thread, not two or mroe.  This is true in both the Single PPU and Multiple PPU 

Theories.  There is no evidence that threads from two different tasks would ever be 

executed at the same time, and there is no evidence that what the PPU or any 

subcomponent executes comprises more than one thread.  As Dr. Pedram has 

admitted and Dr. Hart has explained, in general, looking just at a thread or multiple 

threads, it is not knowable without more information (that is lacking in Wilt, Jiao, 

and Stuttard) which task or tasks they were decomposed from; threads could have 

been decomposed from, and thus correspond to, the same task, for example.  Ex. 

2008 at ¶ 58; Ex. 2007 at 21:6-27:4.  It is insufficient to invalidate the claims to 

argue that something might, could, or should happen; Petitioner must prove that the 
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claim language is performed, and it cannot here.  Aspex Eyewear, Inc. v. Marchon 

Eyewear, Inc., 672 F.3d 1335, 1349 (Fed. Cir. 2012). 

Although Wilt states in some portions that cores 208 execute “tasks,” given 

that the only thing the alleged engines upstream of the shader core ever receive are 

at best threads, and there is no disclosure of creation of tasks from those threads, the 

only reasonable interpretation is that the cores actually execute what the ’381 Patent 

would call threads, not tasks as the ’381 Patent and the claim language in claim 28 

describe that term.  Ex. 1004 at 4:1-45.  That understanding is confirmed by other 

statements in Wilt in the same portion of the reference clarifying that “[e]ach 

processing core 208 is capable of executing a large number (e.g., tens or hundreds) 

of threads concurrently. . . .”  Id. at 4:2-7 (emphasis added).  Ex. 2008 at ¶ 59. 

b. wherein at least one processing element is configured 
to receive tasks from each engine 

In Wilt, commands enter the PPU via host interface 206, are sent to front end 

unit 212, then from there to work distribution unit 210, then according to Petitioner 

and its expert from there to core interface 303, which transmits the commands or 

command streams (the alleged tasks) to cores 208.  Ex. 1004 at 3:49-4:32; Ex. 2007 

at 63:24-67:23; Ex. 2008 at ¶ 60. 

Thus, as to the Single PPU Theory, the cores 208 only receive alleged tasks 

from core interface 303 according to Petitioner’s expert and no processing element 

in a PPU receives tasks from each of the alleged engines.  Ex. 2008 at ¶ 61. 
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As to the Multiple PPU Theory, as Dr. Pedram conceded, any core only 

receives commands from the alleged combined engine within that same PPU.  Ex. 

2007 at 86:24-88:7.  Therefore, no processing element receives commands from 

more than one engine, let alone is any configured to receive such commands from 

each engine.  Ex. 2008 at ¶ 62. 

2. Jiao 

Petitioner has recited two theories as to what constitute the engines in Jiao.  

Under the Shader Theory, the vertex shader 304, geometry shader 306, and pixel 

shader 310 are the plurality of engines.  Pet. at 39.  Under the Thread Slot Theory, 

the plurality of engines are those items along with the “thread slots” within each of 

the execution units 420 of the EU pool 414 that constitutes the alleged shader core.  

Id. at 40. See also Ex. 2008 at ¶ 63. 

a. wherein each of the plurality of tasks is decomposable 
into two or more related threads 

As explained in the concurrently-filed Patent Owner’s Response, the alleged 

shaders do not receive instructions or threads, much less tasks; they only receive 

data, in the form of primitives and constants.  To the extent the Board believes the 

shaders receive instructions, there is no disclosure of a task that is decomposable 

into two or more related threads.  Ex. 2008 at ¶ 64. 

Moreover, although Jiao refers to the shaders generating “tasks” that are then 

received by the execution units in the alleged shader core, the other descriptions 
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make clear that these so-called “tasks” are what the ’381 Patent would refer to as a 

thread.  For example, although Jiao states that “[a]s various shader tasks are 

generated by the vertex shader 304, geometry shader 306, and pixel shader 310, they 

are delivered to the respective execution units 420 to be carried out,” the further 

detail regarding how that happens clarifies that those “tasks” are in fact threads.  Ex. 

1005 at 9:35-38.  Jiao states in the next sentence that “the EU pool control unit 206 

handles the assigning of those tasks to available threads within the various execution 

units 420.”  Id. at 9:39-41.  Moreover, Jiao states “EU pool control unit 206 functions 

as a global scheduler for the tasks and assigns appropriate threads in the execution 

units 420 using a data-driven approach (e.g., vertex, pixel, geometry packets in the 

input). For instance, the EU pool control unit 206 assigns a thread to one of the empty 

thread slots in the respective execution unit 420 of the EU pool 414.”  Id. at 9:15-

21.  Thus, what the EU pool control does is assign threads to open thread slots 

(using the meaning of that term from the ’381 Patent).  Ex. 2008 at ¶ 65. 

At best, this might disclose receipt and execution of threads, but as with Wilt, 

there is no disclosure of simultaneous execution of different tasks because there is 

nothing to indicate any two threads correspond to different parent tasks or that each 

of the alleged tasks is decomposable into more than one thread.  Id. at ¶ 66. 

b. wherein at least one processing element is configured 
to receive tasks from each engine 

Petitioner has not attempted to demonstrate that Jiao discloses this 
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functionality and Patent Owner reserves the right to respond if it does. 

3. Stuttard 

a. wherein each of the plurality of tasks is decomposable 
into two or more related threads 

Stuttard operates at the thread level, from the alleged scheduling module, EPU 

8, to the alleged engines, to the alleged shader core, the processing blocks 106—not 

the task level—and so fails to meet this claim requirement.  Stuttard explains that in 

the thread manager 102 (which Petitioner incorrectly argues sends tasks to the 

processing blocks 106, the alleged shader core), fetches for execution, 

“[i]nstructions for a thread . . . from local memory or the EPU 8 by the fetch unit 

1023.”  Ex. 1006 at 11:12-14 (emphasis added).  The cache unit 1024 stores threads, 

not tasks.  Id. at 23:5-6.  The thread scheduler 1025 operates on threads as well: 

“First, it stops the active thread from running, and waits a cycle for any semaphore 

decrements to propagate.”  Id. at 25:1-3 (emphasis added).  Then, thread scheduler 

activates a thread based on parameters should as the thread’s priority, whether the 

thread is yielding, etc.  Id. at 25:5-17.  Further, each thread has a “thread processor.”  

Id. at 25:26-29.  And what is supplied to the processing blocks is an “instruction 

stream” (i.e., a thread): “In this particular example the same instruction stream is 

supplied to all of the processing blocks in the system.”  Id. at 11:33-35.  Thus, as 

with Wilt and Jiao, the alleged simultaneous execution by the processing blocks is 

only of, at best, threads, not tasks, and there is nothing indicating the threads 
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correspond to different parent tasks, as explained above, nor that any of the alleged 

tasks is decomposable into more than one thread.  Ex. 2008 at ¶ 68. 

b. wherein at least one processing element is configured 
to receive tasks from each engine 

Petitioner has alleged that “[t]he binning unit 1069, the channel controller 108, 

the array controller 104, and components of the thread manager 102 (including the 

cache memory unit 1024, the thread processors 1026, and the status block 1030) 

constitute the claimed ‘plurality of engines.’”  Pet. at 56.  See also Ex. 2008 at ¶ 69. 

Petitioner alleges that the array controller 104 transmits the alleged tasks to 

the processing blocks.  Pet. at 59.  None of the other alleged engines are alleged to 

transmit tasks to the to the alleged shader core, and thus no processing elements is 

configured to receive tasks from each engine.  Ex. 2008 at ¶ 70.. 

B. Claim 29 

1. Wilt 

a. wherein the plurality of engines are arranged in 
parallel with one another 

In the Single PPU Theory, the plurality of engines Petitioner has pointed to 

are arranged in series with one another, not in parallel, as Dr. Pedram conceded.  Ex. 

2007 at 67:24-68:2.  Front end 212 sends threads to work distribution unit 210, which 

Dr. Pedram alleges sends them to core interface 303, which sends them to core 208 

for execution.  Ex. 2008 at ¶ 71. 



Case No. IPR2023-00687 
U.S. Patent No. 8,854,381 

21 

b. wherein each engine is configured to receive at least 
one of the plurality of tasks via a distinct command 
buffer for each engine 

Under either Wilt theory (the Single PPU Theory or the Multiple PPU 

Theory), the alleged engines in Wilt do not each have a distinct command buffer for 

each engine, as Dr. Pedram conceded.  In the Single PPU Theory, front end 212, 

work distribution unit 210, and core interface 303 are not described as each having 

a distinct command buffer, much less one from which the alleged engines receive 

the alleged tasks.  In the Multiple PPU Theory, the combination of those units, one 

in each PPU, are not described as each having a distinct command buffer, much less 

one from which the alleged engines receive the alleged tasks.  Id. at ¶ 72. 

c. wherein each of the plurality of tasks is decomposable 
into two or more related threads 

As discussed above with respect to claim 28, Wilt’s alleged engines and the 

alleged shader core only receive and execute at best individual threads, and so the 

shader core does not simultaneously execute different tasks.  Id. at ¶ 73. 

d. wherein each engine is configured to load state data 
associated with at least one of the plurality of tasks 

Only core interface 303 is alleged to load state data.  Front end unit 212 and 

work distribution unit 210 do not load state data, as Dr. Pedram admitted.  Ex. 2007 

at 73:14-74:3; id. at ¶ 74. 
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2. Jiao 

a. wherein the plurality of engines are arranged in 
parallel with one another 

Jiao’s shaders, which are the alleged engines are not arranged in parallel with 

one another; they are arranged serially, such that input of one relies on the direct 

output of the other, as depicted in Fig. 3, described in Jiao at column 6, lines 1-48, 

and conceded by Dr. Pedram. Ex. 2007 at 93:3-16 (referencing “transfer of tasks 

from the software driver, through the API, to the graphics pipeline that goes through 

the input assembler, the vertex shader, the geometry shader, the rasterizer, the pixel 

shader and, finally, generates these set of threads that get executed on the shader 

core, the computational core of Jiao”). 

The addition of the “thread slots” within the alleged shader core, EUP 414, 

Petitioner argues in an alternative theory, does not remedy the flaw.  The shaders are 

serially connected to one another and are also serially connected to the shader core, 

including the thread slots therein, because according to Petitioner’s theory, the 

alleged tasks flow from the shaders to the thread slots within the alleged shader core.  

Ex. 2008 at ¶ 76. 

b. wherein each engine is configured to receive at least 
one of the plurality of tasks via a distinct command 
buffer for each engine 

The shaders in Jiao, the alleged engines, are “not associated with distinct 

command buffers,” as Dr. Pedram testified.  Ex. 2007 at 122:4-21.  Even less are 
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they shown to receive tasks via distinct command buffers for each engine.  Ex. 2008 

at ¶ 77. 

c. wherein each of the plurality of tasks is decomposable 
into two or more related threads 

As discussed above in claim 28, Jiao’s alleged engines do not receive 

instructions or threads, much less a task that is decomposable into two or more 

related threads.  Similarly, EU Pool 414 does not simultaneously execute two or 

more different such tasks; at best Petitioner points to the elements 420 receiving only 

threads, which does not demonstrate simultaneous execution of multiple different 

tasks each task decomposable into multiple treads.  Id. at ¶ 78. 

d. wherein each engine is configured to load state data 
associated with at least one of the plurality of tasks 

Petitioner does not allege that the thread slots in the Jiao load state data and 

thus, at least Petitioner’s theory in which the thread slots in the shader core are 

engines fails to disclose this element.  Pet. at 39-47.  The Petition also does not 

specifically identify what action by the shaders allegedly meets the requirement to 

load state data, and thus its primary argument fails as well.  Ex. 2008 at ¶ 79. 

3. Stuttard 

a. wherein the plurality of engines are arranged in 
parallel with one another 

Petitioner has argued that “[t]he binning unit 1069, the channel controller 108, 

the array controller 104, and components of the thread manager 102 (including the 
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cache memory unit 1024, the thread processors 1026, and the status block 1030) 

constitute the claimed ‘plurality of engines.’”  Pet. at 56.  These items are not in 

parallel with one another, as seen in Figs. 3 and 4.  Ex. 1006 at Figs. 3-4.  The 

components of the thread manager are serially linked, and those as a group are 

serially linked with the array controller and channel controller, which is serially 

linked to processing blocks 106, which contains binning unit 1069.  Ex. 2008 at ¶ 80. 

b. wherein each engine is configured to receive at least 
one of the plurality of tasks via a distinct command 
buffer for each engine 

The items alleged to be engines by Petitioner are not connected to a distinct 

command buffer for each engine, as Dr. Pedram admitted, much less do they receive 

tasks via any such command buffers.  Ex. 2007 at 165:4-8; Ex. 1006 at Figs 3-4; Ex. 

2008 at ¶ 81. 

c. wherein each of the plurality of tasks is decomposable 
into two or more related threads 

As discussed above with respect to claim 28, Stuttard’s processing blocks, the 

alleged shader core does not receive tasks, let alone simultaneously execute more 

than task, each task being decomposable into two or more related threads, as at best 

it is alleged to simultaneously execute threads, which may have come from the same 

parent task.  Ex. 2008 at ¶ 82. 

d. wherein each engine is configured to load state data 
associated with at least one of the plurality of tasks 

Petitioner only alleges that the array controller, of all alleged engines, loads 
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state data; as Dr. Pedram admitted, none of the units in the thread manager, nor the 

binning unit, load state data.  Ex. 2007 at 163:21-164:10; Ex. 2008 at ¶ 83. 

VIII. CONCLUSION 

For the above reasons, Patent Owner requests that if claims 16 and 17 of the 

’381 Patent are determined to be unpatentable, they be replaced by proposed 

substitute claims 28 and 29 and that those claims be found patentable. 
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APPENDIX A 
 

Patent Owner’s amendments in proposed substitute claims 28-29 are set forth 

below. 

Current Claim Proposed Substitute Claim 

15. A computing system comprising: 
a memory; 
a first processing unit; and 
a bus coupled to the memory and the 

first processing unit, wherein the first 
processing unit comprises: 

a plurality of engines configured to 
receive, from a scheduling module 
associated with a second processing 
unit, a plurality of tasks and to load state 
data associated with each of the 
plurality of tasks; and 

a shader core configured to receive 
the plurality of tasks from at least one of 
the plurality of engines and to execute a 
first task from the plurality of tasks 
while executing a second task from the 
plurality of tasks based on respective 
state data associated with each of the 
first and second tasks. 

No substitute claim proposed. 

16. The computing system of claim 15, 
wherein the shader core comprises: 

a first plurality of processing 
elements configured to execute the first 
task based on a first set of state data 
associated with the first task; and 

a second plurality of processing 
elements configured to execute the 
second task based on a second set of 
state data associated with the second 
task. 

28. The computing system of claim 15, 
wherein the shader core comprises: 

multiple processing elements; 
a first plurality of processing 

elements configured to execute the first 
task based on a first set of state data 
associated with the first task; and 

a second plurality of processing 
elements configured to execute the 
second task based on a second set of 
state data associated with the second 
task,  
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Current Claim Proposed Substitute Claim 

wherein each of the plurality of 
tasks is decomposable into two or more 
related threads; and  

wherein at least one processing 
element is configured to receive tasks 
from each engine. 

17. The computing system of claim 15, 
wherein the plurality of engines 
comprises a first queue configured to 
receive the first task and a second queue 
configured to receive the second task. 

29.  The computing system of claim 15, 
wherein the plurality of engines 
comprises a first queue configured to 
receive the first task and a second queue 
configured to receive the second task, 
wherein the plurality of engines are 
arranged in parallel with one another; 
wherein each engine is configured to 
receive at least one of the plurality of 
tasks via a distinct command buffer for 
each engine; wherein each of the 
plurality of tasks is decomposable into 
two or more related threads; and 
wherein each engine is configured to 
load state data associated with at least 
one of the plurality of tasks. 

18. The computing system of claim 15, 
wherein the first task comprises a low-
latency task and the second task 
comprises a regular-latency task. 

No substitute claim proposed. 

19. The computing system of claim 15, 
wherein the first task comprises a 
graphics-processing task and the second 
task comprises a general-compute task. 

No substitute claim proposed. 

20. The computing system of claim 15, 
wherein the shader core is configured to 
receive the plurality of tasks based on a 
priority associated with each of the 
plurality of tasks. 

No substitute claim proposed. 
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