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Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition (Paper 1), 2 
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’442 Patent

EX1001, FIG. 1 
(cited and annotated by 
Petition, 5) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Claim 1

Petition, 7-8; EX1001, Claim 1

[1.1] A method of operating a heterogeneous computing system comprising a 
plurality of computation nodes and a plurality of booster nodes, at least one 
of the plurality of computation nodes and a plurality of booster nodes being 
arranged to compute a computation task, the computation task comprising a 
plurality of sub-tasks, the method comprising:

[1.2] in a first computing iteration, assigning and processing the plurality of 
subtasks by at least a portion of the plurality of computation nodes and at 
least a portion of the plurality of booster nodes in a first distribution; and

[1.3] generating, using information relating to the processing of the plurality of 
sub-tasks by at least the portion of the plurality of computation nodes and at 
least the portion of the plurality of booster nodes, a further distribution of 
the plurality of sub-tasks between the plurality of computation nodes and 
the plurality of booster nodes for processing thereby in a further computing 
iteration.

sole disputed 
claim 1 element

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Ground 1 Combination: 
Lippert-Budenske
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Budenske

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• “set of subtasks,” repeatedly executed, one iteration after another
• dynamic parameters (e.g., no. of detected objects)
• after each iteration, reconfigure the “assignment of processing resources to subtasks”

EX1005, 391 (cited by Petition, 1, 14, 17, 19-21, 26, 28, 30-32, 34, 38, 40) 
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Budenske

EX1005, 391 
(cited by Petition, 1, 14, 17, 19-21, 

26, 28, 30-32, 34, 38, 40) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Budenske

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, 404 (cited by Petition, 22)

EX1005, 398 (cited by Petition, 31-32; Reply (Paper 19), 15)
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Lippert

EX1004, FIG. 2 (cited and annotated by Petition, 12) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1004, [0029] (cited by Petition, 12, 18, 24) 
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Ground 1 Combination: Lippert and Budenske

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The combined Lippert-Budenske system included:

EX1004, FIG. 2 
(cited and annotated by Petition, 12) 

EX1003, ¶57 
(cited by Petition, 15-16) 
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Ground 1 Combination: Lippert and Budenske

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The combined Lippert-Budenske system included:

EX1003, ¶57 (cited by Petition, 15-16)

• A resource manager module implemented as a daemon, as taught by Lippert (e.g., EX1004, [0014]), 

arranged to:

• Assign booster nodes to computation nodes for processing a computation task, as taught by Lippert 

(e.g., EX1004, [0014]);

• Assign, according to an initial mapping, sub-tasks of the computation task to the nodes for processing 

in a first iteration of the computation task, as taught by Budenske (e.g., EX1005, 401-402); and

• Dynamically assign, during the processing of the computation task, computation nodes, and booster 

nodes to each other, as taught by Lippert (e.g., EX1004, [0013]);
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• An application manager module, as taught by Budenske (e.g., EX1005, 388, 402), arranged to:

• Deploy the sub-tasks to the computation nodes and the booster nodes, as assigned for a current 

iteration, for execution of the sub-tasks by the nodes in the current iteration, as taught by Budenske 

(e.g., EX1005, 402);

• Monitor execution of sub-tasks to collect information relating to the processing of the sub-tasks in the 

current iteration, as taught by Budenske (e.g., EX1005, 402); and

• Assign, according to a new mapping obtained using information related to the processing of the sub-

tasks, the sub-tasks to the nodes for a subsequent iteration of the computation task, as taught by 

Budenske (e.g., EX1005, 401-402).

Ground 1 Combination: Lippert and Budenske

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The combined Lippert-Budenske system included:

EX1003, ¶57 (cited by Petition, 15-16)



Claim 1 Issues
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Claim 1 Issues

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Whether the Lippert-Budenske combination:
1. assigns subtasks to different processor types, in both a first and second 

distribution, where the second distribution differs from the first

2. satisfies “generating, using information relating to the processing … a 
further distribution”

3. satisfies “generating, using information relating to the processing … 
a further distribution”

E.g., Petition, 27-32; POR (Paper 16), 23-40; Reply, 1-5

E.g., Petition, 29-32; POR, 46-47; Reply, 15-16

E.g., Petition, 29-32; POR, 47-50; Reply, 16-18
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Claim 1, Issue 1 – assign subtasks to different processor types

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, 398 (cited by Petition, 31-32; Reply (Paper 19), 15)

EX1005, 396 (cited by 
Petition, 28-29, 38; Reply, 3) 
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Claim 1, Issue 1 – dynamically assign each subtask to “best suited” processor

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Budenske assigns each subtask to the processor(s) “best suited for execution”:

EX1005, 390 
(cited by Petition, 17-20, 32, 38-39; Reply, 2-3)
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Budenske: a given subtask may use multiple processors of the same type

EX1005, 392 
(cited by Petition, 29, 51; 

Reply, 3-4, 9-10) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Dr. Kaeli: Budenske distributes subtasks to different processor types

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1029, 102:8-19 
(cited by Reply, 3-4; 
Sur-Reply (Paper 21), 6) 
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Claim 1, Issue 2 – “generating”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Budenske “instantiates” new mappings:

EX1005, 395 (cited by Petition, 29-30; Reply, 15)

Petition, 29 (quoting EX1001, 5:37-43)
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Claim 1, Issue 2 – “generating”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Budenske also teaches determining each mapping “during run time” (and then instantiating that new mapping):

EX1005, 398 (cited by Petition, 31-32; Reply, 15)
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Claim 1, Issue 3 – “information relating to the processing”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, 395 (cited by Petition, 29-30; Reply, 15)

Budenske uses the values of its dynamic parameters to instantiate a new mapping of subtasks:

Petition, 29 (quoting EX1001, 5:37-43)
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Claim 1, Issue 3 – “information relating to the processing”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1005, 393 (cited by Petition, 19-20, 30-31; Reply, 17)

Budenske’s dynamic parameters are information relating to the processing of the plurality of subtasks:
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Claim 1, Issue 3 – “information relating to the processing”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Certain dynamic parameters will have “the most impact on the execution time”:

EX1005, 393 (cited by Petition, 19-20, 30-31; Reply, 17)



Lippert-Budenske
Is Enabling
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Lippert-Budenske Enables Distributing Subtasks to Both Processor Types

Budenske teaches use of both online and offline heuristics for determining the mapping: 

EX1005, 398 
(cited by Petition, 31-32; Reply, 15)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



26

’442 Patent Provides No Detail On Sub-Task Distribution

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1001, 4:27-31 (cited by Reply, 11)

POR, 30

PO alleges: 

The ’442 patent:
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Prior Art References Not Considered In Isolation For Enablement

“To render a claim obvious, the prior art, taken as a whole, 
must enable a skilled artisan to make and use the claimed invention.”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Raytheon Techs. Corp. v. Gen. Elec. Co., 993 F.3d 1374, 1380 (Fed. Cir. 2021)
(cited by Reply, 5)
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Long Explained Budenske’s Mapping Heuristics

EX1030, ¶ 30 (cited by Reply, 9) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Claim 3
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Claim 3: “further distribution”

The ’442 patent describes the resource manager altering assignment of computation nodes to booster nodes:

EX1001, 2:22-29 
(cited by Reply, 19)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition, 39 (quoting EX1001, 6:1-5)
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Claim 3: “further distribution”

Lippert discloses a resource manager that dynamically alters assignment of computation nodes and boosters 
during the processing of the computation task: 

EX1004, [0013] 
(cited by Petition, 11, 39-40)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1004, [0068] 
(cited by Petition, 11, 18, 20, 40)



Claims 5 and 9
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Claims 5, 9: “daemons”

Prior Art Lippert:

EX1004, [0014] 
(cited by Petition, 12, 15, 20, 36, 40, 56; Reply, 21)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition, 41 (quoting EX1001, 6:11-14)
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Claims 5, 9 – “daemons”

EX1003, ¶90 (cited by Petition, 41-42; Reply, 21-22)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

EX1003, ¶90 (cited by Petition, 41-42; Reply, 21-22)

Dr. Long explained:
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Claims 5, 9 – “daemons”

EX1006, FIG. 1 
(cited and annotated by Petition, 68-69)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ground 2: Kambatla discloses a daemon in each worker node:

EX1006, [0038] 
(cited by Petition, 59, 68, 70)

EX1006, [0039] 
(cited by Petition, 69-70)



Appendix
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Budenske: dynamic remapping of subtasks in HC system

EX1005, 387 
(cited by Petition, 13, 16-17, 19, 26) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Budenske – “generating, using information relating to the processing”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petition, 31-32

Budenske teaches generating using (1) pre-determined candidate mappings or (2) on-line heuristic:



39

Budenske: algorithms for the subtasks

EX1005, 391 
(cited by Petition, 1, 14, 17-19, 21, 
26, 28, 30-32, 34, 38, 40; Reply, 3) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Budenske: an algorithm implementation “for each processor type” 

EX1005, 396 
(cited by Petition, 28-29, 38; 

Reply, 3, 9, 14) 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Budenske: “initial iteration through the set of subtasks”

Petition, 28

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Budenske: “the next execution iteration through the subtasks”

Petition, 30

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Institution Decision Rejected ParTec’s Reading of Budenske

Institution Decision (Paper 10), 21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Lippert-Budenske renders claim 3 obvious under PO’s construction

EX1030, ¶51 (cited by Reply, 20-21)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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