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I. INTRODUCTION

1. I, Chandrajit L. Bajaj, have been retained by counsel for Intel
Corporation (“Petitioner”) as a technical expert in connection with the proceeding
identified above. I submit this declaration in support of Intel’s Petitioner Reply in
pending Inter Partes Review (“IPR”) IPR2025-00913 of claims 1-30 (the
“Challenged Claims”) of U.S. Patent No. 11,570,034 (“the 034 patent”).

2. My qualifications are summarized in my prior declaration in this case
(Ex.1003, q97-17) and in my CV (Ex.1004).

3. I am being compensated for my work in this matter at an hourly rate. I
am also being reimbursed for reasonable and customary expenses associated with
my work and testimony in this matter. My compensation is not contingent on the
outcome of this matter or the specifics of my testimony. I have no personal or
financial stake or interest in the outcome of this proceeding.

4. I have been asked to provide opinions regarding specific issues raised
in Patent Owner’s Response (Paper 22) and in Petitioner’s Reply being filed
concurrently with this declaration.

5. In the preparation of this declaration, I have considered all materials
listed in my prior declaration (Ex.1003, 94), the materials listed below, and any
other materials cited in this declaration:

(1)  Declaration of Melissa Smith, Ph.D., in support of Patent Owner’s
Discretionary Denial Brief, Ex.2017;
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(2) CV of Melissa C. Smith, Ph.D, Ex.2018;
(3) MIPS32™ Architecture For Programmers — Volume I: Introduction to
the MIPS32™ Architecture (March 12, 2001), Ex.1168.

6. In forming my opinions, I also have considered: the relevant legal
standards, including the standard for obviousness, which Intel’s counsel has
explained to me and which are described in my prior declaration (see Ex.1003,
9918-23); and my own knowledge and experience based upon my work in the field
of cluster computing, which includes computer cluster systems and cluster
computing techniques as described below; and relevant background additional
materials cited in this declaration.

7. This declaration applies the same level of ordinary skill in the art
described in my prior declaration. See Ex.1003, 4924-27.

8. Throughout my analysis below, I have used italics to indicate claim
language, and bolded text in quoted material to indicate emphasis. Unless otherwise
noted, all emphasis in any quoted material has been added.

II. CLAIM CONSTRUCTION

A.  The specification provides a clear definition of a “hardware
processor with a plurality of processing cores”

9. Based on the clear disclosure in the 034 specification, in my opinion
the plain and ordinary meaning of “a hardware processor with a plurality of
processing cores’ 1s “‘one or more single-core or multi-core microprocessors

with a plurality of processing cores.” See Ex.1001, 5:11-37, 7:14-36, 9:50-10:3.
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10. This meaning is consistent with the specification of the 034 patent.
The specification draws a clear distinction between the words “processor” and
“microprocessor,” while creating a specific relationship between “processor” and
“processor cores.” Ex.1001, 5:11-16.

11. I note that the specification uses the terms “processor cores” and
“processing cores” interchangeably. See, e.g., Ex.1001, 5:11-16, 5:25-30 (referring
to “processor cores”), 7:27-29, 8:46-48 (referring to “processing cores”).

12. Column 5 of the 034 specification provides language nearly identical

to the claim language at issue:

A
computer system can include one or more processors, and
each processor can contain one or more processor cores that
are capable of single-threaded execution. Processor cores
are generally independent microprocessors, but more than 15
one can be included in a single chip package. Software code

Ex.1001, 5:11-16.
13.  As shown, the specification describes a “processor” as “contain[ing]
one or more processor cores.” It then describes those “processor cores” are

described as “generally independent microprocessors’:

A
computer system can include one or more processors, and
each processor can contain one or more processor cores that
are capable of single-threaded execution. Processor cores
are generally independent microprocessors, but more than 15
one can be included in a single chip package. Software code
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Ex.1001, 5:11-16.

14. Here, the specification describes a “processor” as “contain[ing] one or
more processor cores.” The specification describes those “one or more processor
cores” as “generally independent microprocessors.” The specification is drawing a
distinction between “processor” and “microprocessors.” Taking these two
sentences together, the specification is describing that a “processor” can be “one or
more” “independent microprocessors.” Ex.1001, 5:11-16.

15. Turning to Fig. 1, “processor 112a” and “processor 112b,” along with

“processor 132 are depicted in two separate computer systems:

Computer system
110

Processor Memory
112a 114
Processor (Si:.mgel)
112b °P1 '1°g° Network
102

A

\ Computer system

130
Described at
Processor

7:14-36 /" 132
Described at Storage

9:50-10:3 (optional)

136

134

‘ Memory

FIG. 1
Ex.1001, Detail of FIG. 1 (annotated)

16. Processor 112a and processor 112b are then described in column 7:
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1. Processors 112a-b

In one embodiment, the computer system 110 includes 15
one or more processors 112a-b. The processors 112a-b can
be one or more general purpose single-core or multi-core
microprocessors such as, for example, a Pentium® proces-
sor, a Pentium® II processor, a Pentium® Pro processor, a
Pentium® III processor, Pentium® 4 processor, a Core 20
Duo® processor, a Core 2 Duo® processor, a Xeon®
processor, an Itanium® processor, a Pentium® M processor,
an x86 processor, an Athlon® processor, an 8051 processor,
a MIPS® processor, a PowerPC® processor, an ALPHA®
processor, etc. In addition, one or more of the processors

ro
N

Ex.1001, 7:14-25 (annotations added). Consistent with column 5, the specification

here describes that a “processor” can be “one or more general purpose single-core

or multi-core microprocessors.” Ex.1001, 7:14-36. A POSITA would understand

that this language refers to the individual processor 112a (or 112b) , because it does
not make sense that the plural “processors 112a-b” would collectively be
“one...microprocessor.”

17. Processor 132 is discussed in column 9, which describes the same
distinction and relationship between “processor” and “microprocessors’:

In one embodiment, the computer system 130 includes a
processor 132. The processor 132 can be a general purpose
single-core or multi-core microprocessors such as a Pen-
tium® processor, a Pentium® IT processor, a Pentium® Pro
processor, a Pentium® I1II processor, Pentium® 4 processor,
a Core Duo® processor, a Core 2 Duo® processor, a Xeon®
processor, an Itanium® processor, a Pentium® M processor,
an x86 processor, an Athlon® processor, an 8051 processor,
a MIPS® processor, a PowerPCR processor, or an
ALPHA® processor. In addition, the processor 132 can be 60

N
th
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Ex.1001, 9:51-60.

18.  As with columns 5 and 7, the specification here describes that a
“processor’” can be “microprocessors.” Ex.1001, 9:50-10:3. I note that this portion
of the specification refers to microprocessors — as in, more than one
MICTOProcessor.

19. In summary, the specification describes that:

e a processor can contain one or more independent microprocessors (Ex.1001,

5:11-16);

e a processor can be one or more single-core or multi-core microprocessors

(Ex.1001, 7:14-36); and

e a processor can be multiple microprocessors (Ex.1001, 9:50-10:3).

20. Based on this clear disclosure in the 034 specification, a POSITA
would understand that the plain and ordinary meaning of “a hardware processor
with a plurality of processing cores” 1s “one or more single-core or multi-core
microprocessors with a plurality of processing cores.” See Ex.1001, 5:11-37, 7:14-
36, 9:50-10:3. I refer back to column 7, which states that each of the “processors
112a-b” (each a “hardware processor”) “can be one or more general purpose
single-core or multi-core microprocessors.” Ex.1001, 7:16-18. While column 7
also describes the microprocessors as “general purpose,” the specification later

describes that each of the processors can also be a “special purpose”
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microprocessor. Ex.1001, 7:25-27. If the microprocessors can be either “general
purpose” or “special purpose,” then a POSITA would recognize that those two
terms essentially cover the full scope of “purposes” for a microprocessor and are
not necessary for analyzing the prior art against this patent.

21.  Accordingly, for the reasons discussed above, a POSITA would
understand that the plain and ordinary meaning of “a hardware processor with a
plurality of processing cores” is “one or more single-core or multi-core
microprocessors with a plurality of processing cores” based on the explicit
disclosure of the *034 specification. See Ex.1001, 5:11-37, 7:14-36, 9:50-10:3.

22. I also considered Patent Owner’s grammatical argument that the
singular phrase “a hardware processor with a plurality of processing cores”
necessarily requires one physical multi-core chip. In my opinion, that is not how a

POSITA would read the claim language in the context of the 034 specification.

99 ¢¢ 99 ¢¢

The claim does not recite “single chip,” “single package,” “single die,” or “single
multi-core microprocessor.” Instead, the specification repeatedly describes a
“processor” in terms of “one or more” microprocessors and describes processor
cores as generally independent microprocessors. Ex.1001, 5:11-16, 7:14-25, 9:50-
10:3.

23.  Thus, the phrase “with a plurality of processing cores” identifies the

required processing resources associated with the hardware processor; it does not
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import a packaging limitation. A POSITA would understand the claims to
encompass a hardware processor implemented as multiple single-core
microprocessors as well as a hardware processor implemented as one or more
multi-core microprocessors, so long as the hardware processor provides a plurality
of processing cores.

B. Interpreting “hardware processor” to mean “a single multi-core

processor” excludes configurations described in the 034
specification

24. 1 have been informed that Patent Owner argues that the claim language
“requires a single multi-core processor” and refers to “a single processor package
containing multiple cores.” POR, 11, 15. In my opinion, this directly contradicts
the *034 specification. For example, the specification contemplates a “processor”

that “can be one or more single-core or multi-core microprocessors.” See Ex.1001,

5:11-37, 7:14-36, 9:50-10:3. A POSITA would understand the specification to
describe multiple microprocessor configurations for a processor, including “one or

more” microprocessors, and both “single-core and multi-core” microprocessors.

25. In more detail, the specification’s statement that a “processor ... can be
one or more single-core or multi-core microprocessors” describes these
configurations for a processor:

(1) a processor can be one single-core microprocessor,
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(11) a processor can be multiple single-core microprocessors,

(i11) a processor can be one multi-core microprocessor, and

(iv) a processor can be multiple multi-core microprocessors.

See Ex.1001, 5:11-37, 7:14-36, 9:50-10:3.

26. The claim language, which requires a plurality of processing cores,
excludes processor configuration (1). But limiting a hardware processor to only the
“single multi-core microprocessor” configuration, as Patent Owner proposes,
would also exclude processor configurations (ii) and (iv).

27. lunderstand that Patent Owner relies heavily on the example of the
“Intel Core 2 Duo” in the *034 specification for this interpretation. In my opinion, a
POSITA would not understand that example to define or limit the claim phrase. The
same cited specification passage lists other example processors, including the
“MIPS processor.” Ex.1001, 7:24, 9:59. The MIPS32 architecture manual
distinguishes a processor architecture from any particular hardware implementation
and explains that the architecture is “decoupled from specific hardware
implementations,” leaving microprocessor designers free to create hardware designs
within the architectural framework. Ex.1168, 9. The same manual describes
implementation-dependent resources, including coprocessor and execution-unit
resources, rather than treating “MIPS processor” as a single fixed chip package.

Ex.1168, 14, 35-36. MIPS processors were thus known by POSITAs to be
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composed of a plurality of individual microprocessors (called “coprocessors”). See
Ex.1168, 14, 20 (“The MIPS Architecture defines four coprocessors” with
“uniprocessor and multiprocessor (MP) implementations™). Accordingly, the
patent’s list of processor examples confirms that the word “processor” is used at a
level of generality broader than a single commercial Core 2 Duo-style package and
should not be limited to that example. Accordingly, the 034 specification
contemplates a processor configuration composed of multiple microprocessors and
lists the MIPS processor also as an example of one. Ex.1001, 7:24, 9:59.

C.  The “plurality of processing cores” language does not limit the
“hardware processor” to be only a “multi-core microprocessor”

28. The 034 specification describes that “processor cores are generally
independent microprocessors, but more than one can be included in a single chip
package.” Ex.1001, 5:14-16. This statement supports interpreting “hardware
processor with a plurality of processing cores” to encompass a processor
configuration of “one or more” microprocessors, because the “plurality of

processing cores” would “generally” be a plurality of “independent

microprocessors.” Ex.1001, 5:14-16.

29. I understand that Patent Owner characterizes this disclosure as
“expressly locat[ing] multiple cores within a ‘single-chip package.”” POR, 12. But
the *034 specification states that “more than one [processing core] can be included

in a single chip package,” and does not require them to be in the same package.
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Ex.1001, 5:14-16. In my opinion, the specification clearly positions the single chip
package configuration as just an example alongside its description that “processor
cores are generally independent microprocessors.” Ex.1001, 5:14-16.

30. Asdescribed above, the 034 patent clearly states that a “processor”
(i.e., a “hardware processor”) can include “one or more ... single-core ...
microprocessors” and that “processor cores are generally independent
microprocessors.” Ex.1001, 5:14-16, 7:16-18. Thus, in my opinion, it would be
inconsistent with the 034 specification to limit a “processor” (“hardware
processor”) to be a “single multi-core microprocessor” where “more than one”
processing core is “included in a single chip package.” Ex.1001, 5:14-16, 7:16-18.
The claims do not recite “single chip package” and in my opinion there is no reason
that the claims should be limited to only a processor with the single multi-core
microprocessor configuration, while excluding a processor configured with
“multiple single-core” microprocessors and a processor configured with “multiple
multi-core” microprocessors as described in the specification.

31. I disagree with Dr. Smith’s contrary opinion because it begins from the
assumption that the claims require a “single processor package containing multiple
cores.” Ex.2017, 9926, 33. That assumption is not stated in the claim language and
is inconsistent with the specification passages discussed above. Dr. Smith’s analysis

of RS6000 therefore does not show that RS6000 lacks the claimed limitation under
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the proper construction; it shows only that RS6000 is not the specific Core 2 Duo-
style embodiment on which Patent Owner focuses.

32. Inaddition, Patent Owner’s proposed construction would read out
embodiments expressly described in the specification. For example, a processor that
1s “multiple single-core microprocessors” would have a plurality of processing
cores but would not be a single multi-core chip. Ex.1001, 7:14-25, 9:50-10:3. A
POSITA would not adopt a construction that excludes such described processor
configurations absent clear limiting language, and I see no such limiting language in
the claims.

III. PRIOR ART ANALYSIS

A.  The “Symmetric MultiProcessor (SMP)” in RS6000 teaches a
“hardware processor with a plurality of processing cores”

1. RS6000 teaches a processor having multiple microprocessors
each having at least one core.

33. Asdiscussed above, the 034 specification describes a “processor”
having multiple “single-core...microprocessors,” and describes that “processor
cores are generally independent microprocessors.” Ex.1001, 5:14-16, 7:16-18.

34. RS6000 teaches that each node has a “Symmetric MultiProcessor”
(“hardware processor’) that includes “four, eight, twelve, or sixteen 375 MHz
630FP 64-bit processors” (plurality of processing cores). Ex.1007, 2, 9.

35. When the language “hardware processor with a plurality of processing

cores” is properly interpreted in light of the *034 specification, it encompasses a
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processor having multiple single-core microprocessors—such as the Symmetric
MultiProcessor (SMP) described in the RS6000 reference and applied in the
Petition. Ex.1001, 5:11-37, 7:14-36, 9:50-10:3; Ex.1007, 2, 9.

2. POWERS3 execution resources further support multiple
processing cores

36. Patent Owner’s and Dr. Smith’s criticism that RS6000 describes an
SMP “configuration” does not change my opinion. Ex.2017, 9928-31. The word
“configuration” is used in RS6000 to describe the way the node’s processing
hardware is arranged—namely, a Symmetric MultiProcessor arrangement rather
than a uniprocessor arrangement. Ex.1007, 2. Under the 034 specification’s
description of a processor as one or more microprocessors and of processor cores as
generally independent microprocessors, that SMP processing arrangement supplies
the plurality of processing cores required by the claims.

37. Nor is it material under the proper construction that RS6000 describes
“processors per node.” Ex.1007, 9-10; Ex.2017, 9930-31. The *034 specification
expressly contemplates that a processor can be made up of more than one
microprocessor, including single-core microprocessors. Ex.1001, 7:14-25, 9:50-
10:3. Accordingly, RS6000’s disclosure of four, eight, twelve, or sixteen 375 MHz
630FP/POWER3 processors in an SMP node is evidence of the required plurality of

processing cores in the claimed hardware processor configuration.
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38. Even if the Board considers Patent Owner’s single-package framing,
the POWER3 disclosures in the RS6000 record further demonstrate why a POSITA
would not read the patent as limited to a later commercial Core 2 Duo-style chip.

39. RS6000 describes that the “Symmetric MultiProcessor (SMP)” can
include multiple “POWER3” microprocessors. Ex.1007, 1-2, 9-12; Ex.1010, 52.
Each POWER3 microprocessor “is a single chip implemented with 0.25 micron
CMOS technology” that is “comprised of eight execution units...allow[ing]
concurrent operation of ... instructions.” Ex.1010, 57.

40. The 034 specification describes “processing cores” as “units capable
of single-threaded execution[.]” Ex.1001, 7:27-29. A POSITA would understand
that the “eight execution units” of the POWER3 chip meet the specification’s
description of “units capable of single-threaded execution.” Ex.1010, 57; Ex.1001,
7:27-29. Moreover, a POSITA would understand that POWER3’s multiple
execution units, which allow concurrent operation of instructions, are consistent
with the specification’s functional discussion of processing resources and contradict
Patent Owner’s attempt to confine the claim language to a single two-core
commercial microprocessor example. Ex.1010, 57; Ex.1001, 7:27-29. I do not rely
on this point as a substitute for the SMP mapping discussed above; rather, it
confirms that Dr. Smith’s single-chip, Core 2 Duo-centered reading is too narrow

for the language and specification of the 034 patent.
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41.  Because the 034 specification describes a “processing core” as “units
capable of single-threaded execution,” the single POWER3 chip with eight
execution units further supports, at a minimum, obviousness under Patent Owner’s
single-package framing. Accordingly, RS6000’s disclosure of a POWER3
microprocessor having eight execution units renders obvious the claimed hardware
processor with a plurality of processing cores. Ex.1010.

B.  Menon/Trefethen teaches the “1—2—3—1” order of operations in
the Challenged Claims

1. Menon/Trefethen’s MultiMATLAB system performs the
claimed order of operations

42. I understand that Patent Owner refers to data passing operations
between nodes as the “1—2—3—1 Order of Operations.” POR, 34-35.

43.  As described in my prior declaration, Menon teaches a
“MultiMATLAB” system with interconnected nodes (“first node,” a “second node,”

and a “third node” as shown in Menon’s FIG. 1). Ex.1005, 3, 6, FIG. 1; Ex.1003,

09195-217:
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a first node
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|

Interconnecting Network

Figure 1: MultiMATLAB Architecture
Ex.1005, FIG. 1 (annotated); Ex.1003, 177

44.  Trefethen provides example code describing the sequence of

operations that MultiMATLAB’s interconnected nodes perform:

if ID==0 % first process: send
a=1
Send(ID+1,a)
elseif ID == Nproc-1 % last process: receive and double
a = 2*Recv
else % middle processes: receive, double, and send
a = 2*Recv
Send(ID+1,a)
end;

I . . . .

Process 0 creates the variable a with value 1 and sends it to process 1. Process 1 receives the message. doubles |
jthe value of a. and sends it along to process 2: and so on. If there are six processors the command Eval( "cycle’l
1)_produces the output |

W= 00 BN

N Y

(LI | | ([}

[V VI VI VR V)

Ex.1006, 6 (annotated); Ex.1003, 9190.
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45. As described above, (1) Process O (i.e., the first node) “creates the
variable a with a value 1”7 and sends the variable to process 1 (i.e., the second
node), and (i1) process 1 (second node) “receives the message” from process 0 (the
first node), “doubles the value of a” (now a=2), and “sends it along” to process 2
(i.e., the third node). Ex.1006, 6; Ex.1003, 4115. Trefethen further describes that
each MATLAB process transmits its output “to the master process” (i.e., the first
node) “as soon as it is ready.” Ex.1006, 4; Ex.1003, 4221. When this sequence is
executed in an example MULTIMATLAB system including six nodes, the user
interface of the first node produces the following output:

First node initial value —@ = 1

2 «— Second node doubles value

Third node doubles value — EREE from first node (1->2)
from second node (2->3) a =8

a = 16

a = 32

Ex.1006, 6 (annotated); Ex.1003, 4220

46. As shown, the value of a at the first node is 1 (“a=1" in first line).
Ex.1006, 6; Ex.1003, 99211-215. The value of a from the first node (1) is doubled
by the second node to 2 (“a=2" in second line). Ex.1006, 6; Ex.1003, 99211-215.
The value of a from the second node (2) is doubled again by the third node to 4

(“a=4” in third line). Ex.1006, 6; Ex.1003, 49218-220. And that value of a from the
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third node (“a=4") is sent to the first node and displayed to the user. Ex.1006, 6-7;
Ex.1003, 99226-228.

47. This example is not merely a theoretical capability divorced from the
disclosed system. Trefethen provides example MultiMATLAB code and then shows
the output produced when that code is executed in the MultiMATLAB
environment. Ex.1006, 6. A POSITA would understand the example as a disclosure
of how MultiMATLAB nodes are configured, through MATLAB/MultiMATLAB
commands, to pass values from one process to the next, perform mathematical
expression evaluations, and return the resulting output to the interactive process.

48. Patent Owner’s shorthand “1—2—3—1" describes the same sequence
shown in the Trefethen example: process 0 sends a value to process 1; process 1
evaluates an expression using that value and sends the result to process 2; process 2
evaluates an expression using that result; and the resulting output from process 2 is
transmitted to the master/interactive process and displayed. Ex.1006, 4, 6; Ex.1003,
19211-228.

2. “Master-controlled dispatch model” is not a distinction

49. I understand that Patent Owner characterizes Menon/Trefethen’s
architecture as a “master-controlled dispatch model” in which “a user interacts with
an ‘interactive process’” (i.e., the first node) “and other processes” (i.c., the second

and third nodes) wait for commands from that interactive process.” POR, 35. In
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my opinion this characterization does not distinguish the teachings of
Menon/Trefethen from the claims.

50. First, the claims themselves recite that a first node are configured
interprets user instructions and distributes calls to other nodes for execution. For
example, claims 1 and 30 recite a “kernel configured to interpret user instructions
and distribute calls to at least one of the plurality of other nodes for execution.”
Ex.1001, 29:47-51; 34: 33-35.

51. In my opinion, Patent Owner’s use of the phrase “master-controlled”
does not identify any technical difference from the claim language. The claims
require the first node to interpret user instructions and distribute calls to other nodes
for execution, and they later require results to be communicated back to the first
node/user interface. Ex.1001, 29:47-30:3; 34:33-49. That is consistent with an
interactive process that dispatches work to other processes while also receiving and
presenting returned output.

52. Second, I understand that Patent Owner argues that Trefethen’s script
“passes a value from process to process using hardcoded send/receive instructions.”
POR, 36. In my opinion, this acknowledges that Menon/Trefethen teaches passing a
value from process to process in accordance with instructions. As discussed above,

Trefethen’s script describes:
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Process 0 creates the variable a with value 1 and sends it to process 1. Process 1 receives the message. doubles
the value of a. and sends it along to process 2: and so on. If there are six processors the command Eval( ‘cycle’
) produces the output

W= 00 &N

[V VI VI VI VI V)
LI | | N | B |
N

Ex.1006, 6.

53. Correspondingly, the claims recite that the second node (Trefethen’s
“process 1) receives a call from the first node (“Process 0 creates the variable a
with value 1 and sends it to process 1”), performs a mathematical operation
(process 1 “doubles the value of a”’) and communicates the result to the third node
(process 1 “sends it along to process 2”), which is configured to receive the call
from the second node and then performs a mathematical operation on the result
received from the second node (“and so on”), resulting a value of “a=4." Ex.1006,
6.

3. The claims do not exclude “user-authored application code”

54. I understand that Patent Owner describes the “1—2—3—1" order of
operations demonstrated by Menon/Trefethen as “simply an example of user-
authored application code that passes a value from process to process using
hardcoded send/receive instructions.” POR, 36. But this contradicts the
specification, which describes that the kernel interprets “code” and “instructions”

supplied by a “user or a script.” Ex.1001, 23: 1-5. Patent Owner fails to identify
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any distinction between “user-authored application code” and the “scripts”
described in the specification.

55. Menon/Trefethen describe MATLAB interpreting code and
instructions supplied by user commands and scripts. Ex.1005, 13 (“this MATLAB
code”); Ex.1006, 4-5 (examples of user commands), 5-6 (example “m-file”); see
also Ex.1016, 5 (m-files are “scripts”). For example, Menon describes that “[u]sers
are given the tools to write parallel code purely in the MATLAB language.”
Ex.1005, 2. And Trefethen describes that “MATLAB code is translated to C code
with parallel library routines.” Ex.1006, 11. Trefethen further describes the
MATLAB languages “exceptionally user-friendly, intuitive syntax™ and “easy
extensibility via packages of m-files,” which are programs in the MATLAB
language that “conventionally have the extension ‘.m.”” Ex.1006, 2. A POSITA
understand that the “m-file” examples in Trefethen are scripts that contain user
instructions. Ex.1016, 5 (m-files are “scripts”).

56. A POSITA would understand that software instructions can configure
hardware nodes to perform claimed operations. The claims themselves recite
kernels configured to interpret user instructions, distribute calls, execute
mathematical expression evaluations, and communicate results. Ex.1001, 29:47-
30:3. Thus, the fact that Trefethen shows the operations in example MultiMATLAB

code reinforces rather than undermines the disclosure: the code is the mechanism by
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which the MultiMATLAB system configures the participating processes to execute
the claimed sequence.
(a) The Challenged Claims do not require distinct

“mathematical expressions” to be performed at each
node

57. Tunderstand that Patent Owner argues that the Challenged Claims
require “two distinct mathematical expression evaluations executed at two different
nodes,” and therefore Menon/Trefethen’s teaching of the “doubling operation”
executed by the second node on the value received from the first node (“a first
mathematical expression evaluation”) and the “doubling operation” executed by the
third node on the result received from the second node (“a second mathematical
expression evaluation”) do not teach the claimed features. POR, 37.

58. In my opinion this is incorrect. Trefethen’s example code teaches that
process 1’s expression evaluation is “1*2,” while process 2’s expression evaluation
1s “2*2.” See Ex.1006, 6. The expression evaluation of “1*2” at one node is a
distinct and different expression evaluation from “2*2” at another node. A POSITA
would recognize that the different nodes of Trefethen are performing distinct
mathematical expression evaluations. See Ex.1006, 6.

59. In addition, in my opinion, Patent Owner’s arguments conflict with the
claim language. The Challenged Claims recite a first and second “mathematical

expression evaluation,” and each node is performing its own “evaluation” of a
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mathematical expression. In other words, an “evaluation” of a mathematical
expression by one node is necessarily distinct from an “evaluation” by another node
(even if the nodes perform the same mathematical operation. See, e.g., Ex.1001,
14:34-35. Trefethen’s example code describes each node performing its own
evaluation of a mathematical expression. See Ex.1006, 6.

60. Further, this interpretation ignores the clear language of the
specification. For example, the specification describes that each node can perform
the “same operations.” Ex.1001, 16:42-17:10. The specification is describing these
“same operations” in the context of each cluster node module performing “Parallel
Evaluation” using “routines.” A POSITA would recognize that “Parallel
Evaluation” using routines is describing distinct nodes each performing the same
operation (generally on different pieces of data). As I have discussed above, each
of Trefethen’s nodes are performing that same operation (e.g., doubling). See
Ex.1006, 6.

61. The same point applies to Patent Owner’s assertion that Trefethen
shows only a “single programmed routine.” POR, 36-37. The claim language is
directed to mathematical expression evaluations performed at different nodes using
different input values; it does not require that each node execute different source-
code text. In Trefethen’s example, the expression evaluated at process 1 uses the

value received from process 0, while the expression evaluated at process 2 uses the

Ex.1163 / IPR2025-00913 / Page 25 of 34
Intel Corporation v. Advanced Cluster Systems, Inc.



Declaration of Chandrajit L. Bajaj, Ph.D.
Inter Partes Review of U.S. 11,570,034

result received from process 1. Ex.1006, 6. Those are distinct evaluations performed
at distinct nodes in the claimed order.

(b) The Challenged Claims do not have a distinction
between “screen output” and “data”

62. The Challenged Claims recite that “the third node is configured to
communicate the result of the second mathematical expression evaluation to the
first node” (limitation [1.5.2]) and “the first node 1s configured to return the result
of the second mathematical expression evaluation to the user interface” (limitation
[1.6]).

63. In Menon/Trefethen, a result from the third node (i.e., “a=4") is
communicated to the first node and displayed to the user in a user interface of the

first node. Ex.1003, 99218-228.

- |

a = 2
Result from third node —— g8 = 4
displayed in the user a = 8
interface of the first node 3 = 18

g = 32

Ex.1006, 6 (annotated); Ex.1003, 94220

64. [ understand that Patent Owner argues that the Challenged Claims
require a “mechanism by which the value computed on a remote node is returned to
the originating process as data for further use.” POR, 24. First, a POSITA would
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recognize that Menon/Trefethen teaches that the originating process (the interactive
process) receives the result and then displays it. Ex.1006, 4, 6; Ex.1003, 4220-221.

In other words, the first node does put the result to “further use” after receiving the

result: the first node displays the result on the screen for the user to review.

65. Second, in my opinion, the claims do not recite any “further use.”
Other portions of the claim recite “further use” (e.g., the third node performs a
mathematical evaluation using the value received from the second node), yet the
claims contain no such language requiring any “further use” after the result is
received by the first node.

66. I understand that Patent Owner also attempts to distinguish
Menon/Trefethen by arguing that the display of that result by the first node in
Menon/Trefethen is merely “forwarded...screen output,” and not “data.” POR, 24-
31. But the Challenged Claims (e.g., limitations [1.5.2] and [1.6], reproduced
above) recite no requirement that the “result of the second mathematical expression
evaluation” communicated by the third node to the first node must be “data.”
Ex.1001, claim 1. Nor does the claim language require any particular “mechanism”
for the communication of the claimed result that would exclude communicating
screen output that includes the computed result from the third node to the first node,

as described in Menon/Trefethen. Ex.1001, claim 1.
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67. There is also no distinction between the values displayed on the screen.
Those values are data. For example, Trefethen expressly states that the results
being sent (and ultimately displayed on the screen) are “data”. Ex.1006, Abstract
(MultiMATLAB uses “Eval, Send, [and] Recv” to “pass commands and data
between [] these various [MATLAB] processes.”).

68. Patent Owner’s “screen output” distinction is also inconsistent with the
claim phrase “return the result ... to the user interface.” A user interface is precisely
the part of the system that presents information to the user. When MultiMATLAB
sends the computed output “a =4 from process 2 to the master/interactive process
for display, the computed result is being returned to the user interface in the
ordinary technical sense of that phrase. Ex.1006, 4, 6.

69. Nothing in the Challenged Claims requires that the final result be
stored in the first node’s MATLAB workspace as a reusable variable after it is
displayed. Where the claims require later use of a value, they say so expressly—for
example, the third node evaluates a second mathematical expression “using the
result” received from the second node. Ex.1001, 29:60-64. The absence of
comparable “using” language after the result is returned to the user interface
confirms that Patent Owner is importing an extra requirement not present in the

claims.
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C. Combining Menon and Trefethen would have been obvious to a

POSITA
1. Menon and Trefethen teach how to implement
MultiMATLAB

70. My prior declaration (Ex.1003, 49/65-73) describes multiple reasons
why a POSITA would have been motivated to combine Menon and Trefethen,
including:

e Menon suggesting the combination by expressly citing Trefethen and
explaining that Menon builds on the teachings of Trefethen. Ex.1005, 1-2; Ex.1003,
q71.

e Menon and Trefethen both describe aspects of how the same
MultiMATLAB system enables MATLAB to perform parallel mathematical
calculations. Ex.1005, Abstract, 16; Ex.1006, 2; Ex.1003, 972.

e Menon and Trefethen together represent a combination of prior art
elements according to known methods (executing MATLAB code on a multi-node
system) to yield the predictable result discussed in both references: the
MultiMATLAB system executing MATLAB in parallel to perform mathematical
calculations. Ex.1005, Abstract; Ex.1006, 2-7; Ex.1003, §70.

71. A POSITA would have had an especially strong reason to read these
references together because they address the same project, the same MATLAB-

based parallel-computing problem, and the same MultiMATLAB command
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environment. Ex.1005, 1-2; Ex.1006, 2-7. Menon expressly identifies Trefethen’s
MultiMATLAB work and then describes a redesigned architecture that preserves
the same user-level objective—parallel MATLAB computations—while improving
implementation details and extensibility. Ex.1005, 2, 14.

72. A POSITA therefore would not view the references as mutually
exclusive alternatives. Rather, a POSITA would understand Trefethen as teaching
specific MultiMATLAB commands and examples, including Eval, Send, Recv, and
the cycle example, and Menon as teaching how the MultiMATLAB architecture
was implemented and improved in a later version. Ex.1005, 2-4, 14; Ex.1006, 4-7.

2. Menon does not teach away from the combination

73. T understand that Patent Owner argues that Menon “teaches away”
from Trefethen because Menon describes the “MultiMATLAB architecture” of
Trefethen as “different from the newer one described in” Menon. POR, 42-44. 1
disagree.

74. Menon does not “distinguish” the “MultiMATLAB” teachings of
Trefethen. Menon explicitly cites Trefethen and explains that Menon builds on the
teachings of Trefethen. Ex.1005, 1-2; Ex.1003, §71. Menon describes enhancing
the system of Trefethen. Ex.1005, 2. For example, Menon describes a list of “goals”
already achieved by MultiMATLAB and then states that the architecture has been

“redesigned to achieve two further goals.” Ex.1005, 2. One of these two “further
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goals” 1s “extensibility.” Menon achieves this extensibility by adding “MEX
routines” to the system of Trefethen. Ex.1005, 2-3. The “MEX routines” do not
show an “incompatibility” between Menon and Trefethen. Instead, Menon’s
addition of the “MEX routines” to MultiMATLAB shows that such a modification
was within the capabilities of a POSITA because the authors of the Menon paper
actually implemented the modification. Ex.1005, 2-3.

75. In my opinion a POSITA reading Menon would not have been led to
disregard the teachings of Trefethen. Menon specifically references Trefethen and
incorporates the teachings of Trefethen—Menon certainly does not disregard
Trefethen. Ex.1005, 1-2 (citing Trefethen). Accordingly, Menon does not teach
away from the combination with Trefethen.

76. Menon’s discussion of the first architecture’s “performance
limitations” and lack of support for parallel MEX extensions would not discourage
a POSITA from using Trefethen’s teachings. On the contrary, Menon identifies
those limitations as reasons for the redesign and then explains that the newer
architecture achieves further goals. Ex.1005, 2, 14. A POSITA would understand
that critique as a motivation to improve MultiMATLAB while retaining relevant
teachings of the earlier work, not as a warning that Trefethen’s disclosed commands

and examples should be discarded.
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77. 1therefore disagree with Patent Owner’s assertion that Menon teaches
away. Menon does not state that Trefethen’s Eval, Send, Recv, or data-passing
examples are inoperable. It cites Trefethen, discusses the same MultiMATLAB
system, and explains modifications that improve the architecture. Ex.1005, 1-2, 14.
In my opinion, this is evidence of a reason to combine the teachings, not evidence
that a POSITA would have avoided them.

D. A POSITA would have known how to locate the cited technical
materials

78. I understand that Patent Owner also argues that Menon, Trefethen,
RS6000, POEref, and MPIref were not publicly accessible. POR, 58-65. From a
technical perspective, these are precisely the kinds of materials a POSITA working
on MATLAB-based parallel computing and IBM SP cluster implementations would
have known to consult. See Ex.1003, 44110-130.

79. Menon was an ACM/IEEE Supercomputing paper directed to
“Integrating MATLAB with High-Performance Parallel Computing.” Ex.1005, 1.
Supercomputing conference proceedings were a natural source for a POSITA
interested in high-performance parallel computing. Menon also expressly cites
Trefethen’s MultiMATLAB work and discusses the same MultiMATLAB system.
Ex.1005, 1-2. A POSITA reading Menon would therefore have been led to

Trefethen for command-level examples of Eval, Send, Recv, and cycle.m.
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80. Similarly, RS6000 and POEref are IBM technical materials
corresponding to the IBM SP/RS6000 and POE environment that Menon expressly
identifies as the platform for MultiMATLAB. Ex.1005, 5-6. A POSITA
implementing or evaluating MultiMATLAB on that platform would have had a
technical reason to consult those IBM materials. And MPIref is the MPI standard
that Menon expressly invokes because of MPI’s popularity, suitability for high-
performance parallel computing, and vendor-optimized implementations. Ex.1005,
5; Ex.1017, 1. These facts reinforce my opinion that the references are not

hindsight-selected, disconnected materials.
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IV. DECLARATION

I declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true, and that
these statements were made with knowledge that willful false statements and the
like so made are punishable by fine or imprisonment, or both, under section 1001 of

Title 18 of the United States Code.

Dated: April 30, 2026

Chandrajit L. Bajaj, Ph.D.
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