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-00913 Proceeding, Ex.1001, 1:15-18

Running MATLAB on multiple computers

The Patents

-00913 Proceeding, Ex.1001, 4:16-24

Prior Art
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Ex.1005, 1; -00913 Proceeding, Petition, 32

Ex.1006, 1; -00913 Proceeding, Petition, 23
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-00913 Proceeding, Ex.1001, 29:52-67

‘034 Patent: 

Claim language for “hardware processor”

‘034 Patent
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Each processor can contain 

one or more independent microprocessors

Ex.1001, 5:11-37; -00913 Proceeding, Reply at 2.

‘034 Patent



7
7

A processor can be one or more microprocessors

Ex.1001, 7:14-25; -00913 Proceeding, Reply at 4.

‘034 Patent
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A processor can be microprocessors

Ex.1001, 9:51-60; -00913 Proceeding, Reply at 5

‘034 Patent
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A processor can be one or more microprocessors

Ex.1001, 5:11-16; -00913 Proceeding, Reply at 2

Ex.1001, 7:15-24; -00913 Proceeding, Reply at 4

Ex.1001, 9:51-54; -00913 Proceeding, Reply at 5

‘034 Patent

“A processor can contain one 

or more … independent 

microprocessors.”

-00913 Proceeding, Reply at 6

“The processors[] can be one 

or more general purpose 

single-core or multi-core 

microprocessors.”

“The processor[] can be … 

single-core or multi-core 

microprocessors.”
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RS6000 teaches a hardware processor

Ex.1007, 1-2; -00913 Proceeding, Petition, 29

Petition (citing RS6000)
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RS6000 teaches that each hardware processor 

has a plurality of cores

Ex.1007, 2, 9; -00913 Proceeding, Petition, 43

Petition (citing RS6000)
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Patent Owner Asserts That 

“Hardware Processor” Must Be Only One Microprocessor

-00913 Proceeding, Patent Owner Response, 15

Patent Owner Response
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The ‘034 specification describes a multi-core “single chip 

package” as just one example of a hardware processor

Ex.1001, 7:27-29; -00913 Proceeding, Reply, 12-13

Ex.1001, 5:11-37; -00913 Proceeding, Reply at 2.

 The ‘034 specification also describes “cores” as “units capable of 

single-threaded execution”
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The Prior Art Teaches a Multi-core Single Chip Package

Ex.1010, 57; -00913 Proceeding, Reply at 12-13; -00913 

Proceeding, Petition, 21-22

Ex.1007, 1; -00913 Proceeding, Petition, 21-22

 The RS/6000 SP Inside Out: POWER3 is a single chip package 

that contains 8 execution units

 RS6000 uses POWER3 Microprocessors
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The 1->2->3->1 Sequence of Operation

Ex.1001, 23:1-5; -00913 Proceeding, Reply, 19 

 The specification contemplates “instructions” and “scripts”

Ex.1001, 17:1-6; -00913 Proceeding, Reply, 21

 The specification contemplates “parallel evaluation” using 
“for example, … the same operations”

 1->2->3->1

-00913 Proceeding, Ex.1001 (claim 1)
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Menon’s MultiMATLAB node architecture

Ex.1005, 3, 6, FIG.1; -00913 Proceeding, Petition 39-49; Ex.1003, ¶217

Menon
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Menon describes using a peer-to-peer architecture

Ex.1005, 9; -00913 Proceeding, Petition, 36

Ex.1005, 9; -00913 Proceeding, Petition, 37; Ex.1003, ¶189

SPMD 

Communication

Menon
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Menon describes sending data from one process to another

Ex.1005, 9; -00913 Proceeding, Petition, 37; Ex.1003, ¶189

Menon
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Trefethen’s MultiMATLAB example teaches 

the 1->2->3->1 operation

Ex.1006, 6; Ex.1003, ¶190; -00913 Proceeding, Petition, 38; Ex.1163, ¶44 

Trefethen
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Ex.1006, 6; Ex.1003, ¶190; -00913 Proceeding, Petition, 38; Ex.1163, ¶44 

SPMD Communication using Send and Recv

Trefethen’s MultiMATLAB example teaches 

the 1->2->3->1 operation
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MultiMATLAB teaches the 1->2->3->1 operation

Ex.1006, 6; Ex.1003, ¶190; -00913 Proceeding, Petition, 38; Ex.1163, ¶44 

Ex.1005, 3, 6, FIG.1; -00913 Proceeding, Petition 39-49; Ex.1003, ¶217

Menon

Trefethen
“1->2”
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MultiMATLAB teaches the 1->2->3->1 operation

Ex.1006, 6; Ex.1003, ¶190; -00913 Proceeding, Petition, 38; Ex.1163, ¶44 

Ex.1005, 3, 6, FIG.1; -00913 Proceeding, Petition 39-49; Ex.1003, ¶217

Menon

Trefethen
“2->3”
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MultiMATLAB teaches the 1->2->3->1 operation

Ex.1006, 6; Ex.1003, ¶190; -00913 Proceeding, Petition, 38; Ex.1163, ¶44 

Ex.1005, 3, 6, FIG.1; -00913 Proceeding, Petition 39-49; Ex.1003, ¶217

Menon

Trefethen
“3->1”
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MultiMATLAB teaches the 1->2->3->1 operation

Ex.1006, 4; -00913 Proceeding, Ex.1003, ¶221; Petition, 47 

Ex.1006, 7; -00913 Proceeding, Ex.1003, ¶227; Petition, 48 

 Trefethen teaches the output is sent to the first node and is then plotted and 
displayed to the user



26
26

MultiMATLAB teaches the 1->2->3->1 operation

Ex.1006, 6; -00913 Proceeding, Ex.1003, ¶190; Petition, 38; Ex.1163, ¶44 

“1->2->3->1”
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Petitioner’s Supporting Evidence

Ex.1003

Ex.1004
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Petitioner’s Supporting Evidence

-00913 Proceeding, Ex.1003, ¶41 (citing

Ex.1011); Petition, 9 

-00913 Proceeding, Ex.1003, ¶114 (citing

Ex.1006); Petition, 21
-00913 Proceeding, Ex.1003, ¶45 (citing

Ex.1006); Petition, 9

-00913 Proceeding, Ex.1003, ¶44 (citing

Ex.1011); Petition, 9 

 Dr. Bajaj discussed the knowledge of a POSITA

 Dr. Bajaj analyzed Menon and Trefethen
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Patent Owner’s Evidence

-00913 Proceeding, Patent Owner Response, 8
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“Master 

Controlled 

Dispatch”

“Eval-Return / 

Further Use”

“Prewritten 

Code”

“Distinct 

Mathematical 

Expressions”

Argument Patent Owner’s Position

-00913 Proceeding, Patent Owner Response, 35

-00913 Proceeding, Patent Owner Response, 24

-00913 Proceeding, Patent Owner Response, 36

-00913 Proceeding, Patent Owner Response, 37
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next node. (see slides 17-28, 35)

-00913 Proceeding, Patent Owner Response, 35

-00913 Proceeding, Patent Owner Response, 24

-00913 Proceeding, Patent Owner Response, 36

-00913 Proceeding, Patent Owner Response, 37
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The specification describes user 
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40) 

-00913 Proceeding, Patent Owner Response, 35

-00913 Proceeding, Patent Owner Response, 24
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Patent Owner’s Arguments Lack Merit

“Master 

Controlled 

Dispatch”

“Eval-Return / 

Further Use”

“Prewritten 

Code”

“Distinct 

Mathematical 

Expressions”

Argument Patent Owner’s Position Petitioner’s Counterargument

The Send() and Recv() functions send an 

intermediate result from one node to the 

next node. (see slides 17-28, 35)

Menon and Trefethen teach returning the 

results to the node with the user interface 

and then displaying the results graphically. 

(see slides 25, 36-38)

The specification describes user 

instructions and scripts. (see slides 16, 39-

40)

The specification describes the nodes as 

performing the “same operations … stored 

on many nodes”. (see slides 16, 41-43)

-00913 Proceeding, Patent Owner Response, 35

-00913 Proceeding, Patent Owner Response, 24

-00913 Proceeding, Patent Owner Response, 36

-00913 Proceeding, Patent Owner Response, 37
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Patent Owner’s Arguments: “Master-Controlled Dispatch”

-00913 Proceeding, Patent Owner Response 35

Ex.1005, 9; -00913 Proceeding, Petition, 37; Ex.1003, ¶189

Patent Owner Response

Menon

Trefethen

Ex.1006, 6; -00913 Proceeding, Ex.1003, ¶190; Petition, 38; Ex.1163, ¶44 

 But, the prior art teaches sending intermediate results from node to node
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Patent Owner’s Arguments: 

“Eval-Return” / “Return … data for further use”

Patent Owner Response

 But, the claim does not recite “further use”

-00913 Proceeding, Patent Owner Response, 24

-00913 Proceeding, Ex.1001, 29:65 - 30:3 

(claim 1)
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Patent Owner’s Arguments: 

“Eval-Return” / “Return … data for further use”

Patent Owner Response

Ex.1005, 3; -00913 Proceeding, Petition, 48; Ex.1003, ¶227

 But, Menon teaches that the processes communicate with each other and 
that the user interacts with the interactive process

Ex.1005, 3; -00913 Proceeding, 

Petition, 37; Ex.1003, ¶238

-00913 Proceeding, Patent Owner Response, 24
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Patent Owner’s Arguments: 

“Eval-Return” / “Return … data for further use”

Patent Owner Response

Ex.1006, 4; -00913 Proceeding, Ex.1003, ¶221; Petition, 47 

Ex.1006, 7; -00913 Proceeding, Ex.1003, ¶227; Petition, 48 

 But, Trefethen teaches the output is sent to the first node and is then plotted and 
displayed to the user

-00913 Proceeding, Patent Owner Response, 24
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Patent Owner’s Arguments: 

“Prewritten Program”/ “User Authored Code”

-00913 Proceeding, Patent Owner Response, 36

Patent Owner Response

-00913 Proceeding, Ex.1001, 29:54-58 (claim 1)

 But, the claim language does not exclude “prewritten programs” 

-00913 Proceeding, Ex.1001, 23:1-5; Reply, 19 

 And the specification contemplates “instructions” and “scripts”
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Patent Owner’s Arguments: 

“Prewritten Program”/ “User Authored Code”

-00913 Proceeding, Patent Owner Response, 36

Patent Owner Response

Patent Owner’s Infringement Contentions, Ex. 1022, 46-47; 

-00913 Proceeding, Reply, 19-20

 But, Patent Owner has argued that “prewritten programs” are in the scope of 
the claims
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Patent Owner’s Arguments: 

“Distinct Mathematical Expression Evaluations”

-00913 Proceeding, Patent Owner Response, 37

Patent Owner Response

-00913 Proceeding, Ex.1001, 29:52-67 

(claim 1); Reply, 21

 But, the claims do not preclude the same operation
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Patent Owner’s Arguments: 

“Distinct Mathematical Expression Evaluations”

-00913 Proceeding, Patent Owner Response, 37

Patent Owner Response

-00913 Proceeding, Ex.1001, 17:1-6; Reply, 21

 But, the specification contemplates “parallel evaluation” using the “same operations”
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Patent Owner’s Arguments: 

“Distinct Mathematical Expression Evaluations”

Patent Owner Response

Ex.1006, 6; -00913 Proceeding, Ex.1163, ¶¶57-58, 61; Reply, 21 

Process 1’s expression evaluation is: 1 x 2

Process 2’s expression evaluation is: 2 x 2

 But, the prior art performs two distinct mathematical expression evaluations

-00913 Proceeding, Patent Owner Response, 37
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-00915 Proceeding, Ex.1001, 31:47-48

‘621 Patent: 

Claim language for “reside on the same die”

-00915 Proceeding, Ex.1001, 32:37-38

‘621 Patent
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Ex.1007, 10; -00915 Proceeding, Petition, 97

RS6000 renders obvious “reside on the same die”

-00915 Proceeding, Petition, 97-98; Ex.1003, ¶¶383-386

Petition

RS6000
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Patent Owner seeks to limit “reside on the same die” to

unspecified semiconductor fabrication techniques

Patent Owner Response

-00915 Proceeding, Ex.1001, 31:47-48

 Claims 20 and 25 are the only mention of “reside on the same die” in the entire 
specification.  There is no description of any fabrication techniques.

-00915 Proceeding, Patent Owner Response, 37
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Patent Owner’s Evidence

-00915 Proceeding, Patent Owner Response, 10
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-00915 Proceeding, Ex.1001, 29:26-36

‘621 Patent: 

Claim language for “without first passing through first kernel” / 

“logically positioned between”

-00915 Proceeding, Ex.1001, 29:63-65

‘621 Patent
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-00915 Proceeding, Ex.1001, FIG. 2; Petition, 11

(a) Node with 
user interface

(c) First 
kernel

‘621 Patent: 

“without first passing through first kernel” / 

“logically positioned between”

‘621 Patent
(b) First 
cluster node 
module
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Menon’s first cluster node module receives the commands without 

first passing through the first kernel and is positioned between

Ex.1005, FIGs. 1 and 2; -00915 Proceeding, Petition, 41; Ex.1003, ¶212

(a) Node with 
user interface

(c) First kernel

(b) First cluster 
node module
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-00915 Proceeding, Ex.1001, FIG. 3;

Petition, 39

‘621 Patent: 

“cluster node module” is a set of components

‘621 Patent Menon

-00915 Proceeding, Ex.1005, Fig. 2; 

Ex.1003, ¶204; Petition, 38

-00915 Proceeding, Ex.1005, 3; Petition, 17-19

-00915 Proceeding, Ex.1005, 4; Petition, 17-19
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Menon teaches (i) a user interface and (ii) a first node

Node with 
user interface

Node with first kernel

-00915 Proceeding, Ex.1005, 3; Petition, 30

-00915 Proceeding, Ex.1005, 3; Petition, 17

Menon

Menon
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‘582 Patent: 

“cluster configuration module”

‘582 Patent claim 4

-00916 Proceeding, Ex.1001, 30:1-4

-00916 Proceeding, Ex.1001, 22:4-6

‘582 Patent specification
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Ex.1005, 6; -00916 Proceeding, 

Petition, 112-113

Menon uses IBM’s Parallel Operating Environment 

to start the processes

Cluster node 
module

Ex.1005, 3-4; 

-00916 

Proceeding, 

Petition, 35,41

Menon
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Ex.1008, 28; -00916 Proceeding, Petition, 113

POE initializes the environment and 

loads the program on each node

POEref
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Patent Owner’s Arguments: 

“cluster configuration module”

-00916 Proceeding, Patent Owner Response, 19

Patent Owner Response

-00916 Proceeding, Ex.1001, 30:1-4

 But, the claim recites nothing about an “internal module”
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Patent Owner’s Arguments: 

“cluster configuration module”

Patent Owner Response

-00916 Proceeding, Ex.1001, 11:36-39; Reply, 11

 But, the specification says the cluster configuration module can be 
“on a remote computer system”

-00916 Proceeding, Patent Owner Response, 19
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Patent Owner’s Evidence

-00916 Proceeding, Patent Owner Response, 9
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Obvious to combine Menon and Trefethen

Ex.1005,1; -00913 Proceeding, Petition, 23 

 Ex.1005 (Menon) and Ex.1006 (Trefethen) were written by the same authors

Ex.1006,1; -00913 Proceeding, Petition, 23 

Menon

Trefethen
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Obvious to combine Menon and Trefethen

Ex.1005, 2; Ex.1003, ¶71; -00913 Proceeding, Petition, 22

 Menon (Ex.1005) expressly cites to Trefethen (Ex.1006)

Ex.1005, 16; Ex.1003, ¶71; -00913 Proceeding, Petition, 22

Menon
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Obvious to combine Menon and Trefethen

Ex.1006, 3; Ex.1003, ¶71; -00913 Proceeding, Petition, 20

 Trefethen describes how the MultiMATLAB system enables MATLAB to run on 

multiple computers.

Trefethen
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Obvious to combine Menon and Trefethen

• Menon describes enhancing Trefethen’s MultiMATLAB system “to achieve two 

further goals.”

Ex.1005, 2; Ex.1003, ¶71; -00913 Proceeding, Petition, 22

Menon
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Menon qualifies as a printed publication

• Published and distributed at the 1997 ACM/IEEE Conference on 
Supercomputing 1997.

Ex.1026; Ex.1027; -00913 Proceeding, Reply, 27

• Published and distributed on Cornell University’s web at least as early as 
2001.

Ex.1023; Ex.1029; -00913 Proceeding, Reply, 27

• Disseminated and located by interested persons:

• Cataloged in libraries
 German National Library of Science and Technology
 Academia Sinica Library
 Internet Archive Ex.1086, ¶¶33-53, -00913 Proceeding, Reply, 28-29





Ex.1095, 7, 19, -00913 Proceeding, Reply, 28

Ex.1094, 5, 12; -00913 Proceeding, Reply, 28
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Trefethen qualifies as a printed publication

• Published and distributed on Cornell University’s web at least as early as 1996.

Ex.1023; -00913 Proceeding, Reply, 29

• Disseminated and located by interested persons:

• Cataloged in libraries
 Washington State University Library
 Internet Archive Ex.1086, ¶¶76-85, -00913 Proceeding, Reply, 30

Ex.1102, 23, 137; -

00913 Proceeding, 

Reply, 29-30

Ex.1107, 9, 21; -00913 

Proceeding, Reply, 30

Ex.1104, 2,7; -00913 Proceeding, Reply, 30






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RS6000 qualifies as a printed publication

• Published and distributed in IBM’s online document library at 
least as early as 2002.

Ex.1038, 8-9; -00913 Proceeding, Reply, 31

• Cataloged in libraries
 Internet Archive

Ex.1086, ¶¶112-119, -00913 Proceeding, Reply, 31
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POEref qualifies as a printed publication

• Published and distributed in IBM’s online document library at 
least as early as 2001, as declared by an IBM representative.

Ex.1039, 8-9; -00913 

Proceeding, Reply, 32

• Disseminated and located by interested persons:







Ex.1047, 1; -00913 Proceeding, Reply, 32

Ex.1114, 2, 10; -00913 

Proceeding, Reply, 32
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MPIref qualifies as a printed publication

• Published and distributed by the University of Tennessee and 
Oak Ridge National Library in 1994.

• Disseminated and located by interested persons:

Ex.1017, 7; -00913 Proceeding, Reply, 33

• Cataloged in libraries
 National Science Library of Canada
 University of Edinburgh
 Internet Archive

Ex.1086, ¶¶153-166, -00913 

Proceeding, Reply, 34





Ex.1122, 21, 116; -00913 

Proceeding, Reply, 33-34

Ex.1124, 3, 10; -00913 

Proceeding, Reply, 34
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