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Claim 1

1[a]. A distributed computing system comprising:
[1b] a software image repository comprising non-transitory, computer-
readable media operable to store:
[1c] (i) a plurality of image instances of a virtual machine manager that is 
executable on a plurality of application nodes,
[1d] wherein when executed on the applications nodes, the image instances 
of the virtual machine manager provide a plurality of virtual machines, 
each of the plurality of virtual machine operable to provide an environment 
that emulates a computer platform, and
[1e] (ii) a plurality of image instances of a plurality of software 
applications that are executable on the plurality of virtual machines; and
[1f] a control node that comprises an automation infrastructure to provide 
autonomic deployment of the plurality of image instances of the virtual 
machine manager on the application nodes by causing the plurality of 
image instances of the virtual machine manager to be copied from the 
software image repository to the application nodes and
[1g] to provide autonomic deployment of the plurality of image instances 
of the software applications on the virtual machines by causing the 
plurality of image instances of the software applications to be copied from 
the software image repository to the application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 3
Ex-1001, Claim 1



Claim 19

19[a]. A method comprising:

[19b] storing a plurality of image instances of a virtual machine 
manager that is executable on a plurality of application nodes in a 
distributed computing system,

[19c] wherein the image instances of the virtual machine manager 
provide a plurality of virtual machines, each virtual machine operable 
to provide an environment that emulates a computer platform;

[19d] storing a plurality of image instances of a plurality of software 
applications that are executable on the plurality of virtual machines;

[19e] executing a rules engine to perform operations to autonomically 
deploy the image instances of the virtual machine manager on the 
application nodes by causing the image instances of the virtual 
machine manager to be copied to the application nodes; and

[19f] executing the rules engine to perform operations to 
autonomically deploy the image instances of the software applications 
on the virtual machines by causing the image instances of the software 
applications to be copied to the application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 4
Ex-1001, Claim 19



Instituted Grounds

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 5
Pet., 9; ID, 47



Remaining Disputes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 6

Petitioner Patent Owner

1. Claim Construction
(whether PO’s 3-step 
process should be imported 
into claims)

The claims include an express 
definition for deployment.

Even if adopted, PO’s 
construction is satisfied by 
Khandekar and Le. 

PO’s construction contradicts 
the claims, specification, and 
PO’s district court positions.

2. Virtual Machines
(whether Khandekar and Le 
teach virtual machines)

The ’138 patent relies on 
VMware software.

Khandekar and Le are VMware 
references that teach VMware 
software.

PO’s arguments are contrary to 
the ’138 patent and prior art.

3. VMM Images
(whether Khandekar and Le 
teach separate VMM 
images)

The VMM is included in the 
image of a physical computer.

The prior art includes express 
motivation for the combination.

PO failed to address differences 
between physical and virtual 
images.

PO fails to address the 
combination of Ground 2.



The Petition is supported by testimony from Dr. Shenoy

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 7
Ex-1002, 000233; Ex-1003, App. 1, 
000193; Reply, 26

Dr. Shenoy is co-author of prior art 
cited by the applicant on the face 

of the ’138 patent



1. Claim Construction

2. Virtual Machines

3. Image Instances of Virtual Machine Manager

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 8

Patent Owner’s Three-Stage Process Should Not 
Be Imported Into the Claims



PO in District Court: “no construction necessary” for any claim terms 
of the ’138 patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 9
Ex-1025, 15-18; Ex-1026, 13-14; Ex-1027, 
19-20; Reply, 7

PO’s District Court Positions:

Claim Term PO’s Position
“virtual machine” No construction necessary.

Plain and ordinary meaning.

“virtual machine manager” No construction necessary.
Plain and ordinary meaning.

“image instance” No construction necessary.
Plain and ordinary meaning.

“rules engine” No construction necessary.
Plain and ordinary meaning.



PO asks the Board to import a three-step process
from the embodiments into the claims

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 10
POR, 25; Reply 6

POR:



PO never identified any claim language that requires construction

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 11
Reply, 7; Ex-1001, 34:1-35:67

Claim 1



PO never identified any claim language that requires construction

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 12
Reply, 5-6

“[W]e agree that safety at once upon removal from the patient is 
an essential element of the invention as described by MBO. 
However, we cannot endorse a construction analysis that does not 
identify ‘a textual reference in the actual language of the claim 
with which to associate a proffered claim construction.’ Johnson 
Worldwide Assocs., Inc. v. Zebco Corp., 175 F.3d 985, 990 (Fed. 
Cir. 1999); see also Renishaw PLC v. Marposs S.p.A., 158 F.3d 
1243, 1248 (Fed. Cir. 1998) (‘[I]t is manifest that a claim must 
explicitly recite a term in need of definition before a definition may 
enter the claim from the written description.’); E.I. du Pont de 
Nemours & Co. v. Phillips Petroleum Co., 849 F.2d 1430, 1433 
(Fed. Cir. 1988) (finding it improper to impose ‘a limitation read 
into a claim from the specification wholly apart from any need to 
interpret what the patentee meant by particular words or phrases 
in the claim’).”

MBO Laboratories, Inc. v. Becton, Dickinson & Co., 474 F.3d 1323, 
1330-31 (Fed. Cir. 2007)



PO’s PTAB Arguments

PO argues that the VMM must execute and actually manage one or more 
virtual machines – but PO took a contrary position in District Court

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 13
Compare POR, 37-38, 25; Ex-1024, 75:15-
77:4 with Ex-1027, 19; Reply, 9-10

Q. So Claim 1 requires 
that the virtual 
machine manager 
must actually manage 
one more virtual 
machines; is that right?

A. Yes.

PO’s expert:

PO’s District Court Briefing

POR:



PO admits: its construction would convert claim 1 into a “forbidden mix” of 
system and method claims that claim 1 seeks to avoid

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 14
Ex-1027, 19; Reply, 8, 10

Patent Owner’s District Court Briefing on Construction of Claim 1 (Ex-1027):

1. A distributed computing system comprising:

…

’138 Patent, Claim 1:



PO’s expert admits claim 1 does not require the VMM to be executing

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 15
Ex-1024, 41:13-22; Reply, 9

PO’s expert:

Q. Does claim 1 require the virtual machine manager to actually be executing 
on an application node?

A. It doesn’t require anything to be executed. It describes what happens when 
the virtual machine manager is executed.



Claim 1 does not require actual execution

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 16
Reply, 8

“Because the language of claim 1 refers to ‘programmable
selection means’ and states ‘whereby when said alternate 
addressing mode is selected’ (emphases added), the accused 
device, to be infringing, need only be capable of operating in the 
page mode. Contrary to GI/M's argument, actual page mode 
operation in the accused device is not required.”
Intel Corp. v. U.S. Int’l Trade Comm’n, 946 F.2d 821, 832 (Fed. Cir. 1991)

1. A distributed computing system comprising:
a software image repository comprising non-transitory, 
computer-readable media operable to store: (i) a plurality of 
image instances of a virtual machine manager that is 
executable on a plurality of application nodes, wherein when 
executed on the applications nodes, the image instances of the 
virtual machine manager provide a plurality of virtual machines 
…

’138 Patent, Claim 1:



“The plurality of virtual machines” refers to the virtual machines 
that the VMM images are capable of creating

1. A distributed computing system comprising:

a software image repository comprising non-transitory, 
computer-readable media operable to store: (i) a 
plurality of image instances of a virtual machine 
manager that is executable on a plurality of application 
nodes, wherein when executed on the applications 
nodes, the image instances of the virtual machine 
manager provide a plurality of virtual machines, each of 
the plurality of virtual machine operable to provide an 
environment that emulates a computer platform, and (ii) 
a plurality of image instances of a plurality of software 
applications that are executable on the plurality of 
virtual machines; and

a control node that comprises an automation 
infrastructure to provide autonomic deployment of the 
plurality of image instances of the virtual machine 
manager on the application nodes by causing the 
plurality of image instances of the virtual machine 
manager to be copied from the software image 
repository to the application nodes and to provide 
autonomic deployment of the plurality of image 
instances of the software applications on the virtual 
machines by causing the plurality of image instances of 
the software applications to be copied from the software 
image repository to the application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 17
Reply, 14

VMM images have the capability, 
when executed, to provide a plurality 
of virtual machines.

“[E]xecutable on the plurality of virtual 
machines” simply refers to the virtual 
machines that the VMM images are 
capable of creating.



Claim 1 includes express definitions for deployment

1. A distributed computing system comprising:
a software image repository comprising non-transitory, computer-readable media 
operable to store: (i) a plurality of image instances of a virtual machine manager that is 
executable on a plurality of application nodes, wherein when executed on the 
applications nodes, the image instances of the virtual machine manager provide a 
plurality of virtual machines, each of the plurality of virtual machine operable to 
provide an environment that emulates a computer platform, and (ii) a plurality of image 
instances of a plurality of software applications that are executable on the plurality of 
virtual machines;
and
a control node that comprises an automation infrastructure to provide autonomic 
deployment of the plurality of image instances of the virtual machine manager on the 
application nodes by causing the plurality of image instances of the virtual machine 
manager to be copied from the software image repository to the application nodes and 
to provide autonomic deployment of the plurality of image instances of the software 
applications on the virtual machines by causing the plurality of image instances of the 
software applications to be copied from the software image repository to the 
application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 18
Reply, 8, 13; Ex-1001, Claim 1

’138 Patent, Claim 1:



The express definitional language in claim 1 is
complete and unambiguous

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 19
Reply, 11

“When claim language has as plain a meaning on an issue as the 
language does here, leaving no genuine uncertainties on 
interpretive questions relevant to the case, it is particularly 
difficult to conclude that the specification reasonably supports a 
different meaning.”
Straight Path IP Grp., Inc. v. Sipnet EU S.R.O., 806 F.3d 1356, 
1361 (Fed. Cir. 2015).

“The claim, however, provides its own definition of ‘remission.’ 
That is, claim 1 specifically recites: ‘remission is defined as a DAI 
score of 0 or 1.’ That express definitional language in the claim 
itself is complete and unambiguous, and it cannot be overridden 
by a description of exemplary embodiments in the Specification.”
GeneriCo, LLC v. Dr. Falk Pharma GmbH, IPR2016-00297, 
Paper 55, 10-11 (PTAB May 19, 2017).



Patent Owner:

Federal Circuit:

PO imports an entire three-stage process from the specification
but cites no words of manifest exclusion or restriction

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 20
POR, 32; Reply, 6-7

“Even when the specification describes only a single 
embodiment, the claims of the patent will not be read 
restrictively unless the patentee has demonstrated a clear 
intention to limit the claim scope using ‘words or expressions of 
manifest exclusion or restriction.’”

Liebel-Flarsheim Co. v. Medrad, Inc., 358 F.3d 898, 906-08 (Fed. 
Cir. 2004) (internal citations omitted).



PO relies on descriptions of “exemplary” procedures

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 21
Ex-1001, 35:25-27, 35:48-51; Ex-1024, 
66:7-24, 63:23-64:17; Reply, 12-13

Ex-1001 (’138 Patent):

PO’s expert: Q. So therefore, the challenged claims do not require all the 
steps described for 27B, correct?

THE WITNESS: That's correct.

Q. The challenged claims do not require all the steps that are 
described with respect to Figure 27A, correct?

THE WITNESS: That's correct.



Most of Figure 27B relates to tiers, which are not required by the claims

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 22
Ex-1001, 35:48-67; Ex-1024, 64:18-66:5, 
41:7-11; Reply, 12-13

Ex-1001 (’138 Patent): PO’s expert:

Q. Does Claim 1 require booting of virtual 
machines?

THE WITNESS: No. I don't see any language in Claim 1 
where I would make that interpretation.

Q. You'd agree that the challenged claims do not require 
the use of tiers, correct?

THE WITNESS: That's correct, they don’t require the use of 
tiers. The tiers are discussed in some of the 
dependent claims. The independent claims certainly 
don't require the use of tiers.

Q. The challenged claims do not require creating a new 
tier, correct?

THE WITNESS: That's correct.
. . .

Q. The challenged claims do not require specifying 
captured OS/application image for a new tier, correct?

THE WITNESS: That's not required. It’s not explicitly 
mentioned and certainly not in the independent 
claims.

Q. And the challenged claims do not require setting 
targets for a tier, correct?

THE WITNESS: Again, that's not explicitly mentioned in the 
independent claims. 

Q. The challenged claims do not require activating a tier, 
correct?

THE WITNESS: Same answer as before.



PO’s arguments require deployment and VMM execution 
before software application images can be stored

1. A distributed computing system comprising:

a software image repository comprising non-transitory, 
computer-readable media operable to store: (i) a 
plurality of image instances of a virtual machine 
manager that is executable on a plurality of application 
nodes, wherein when executed on the applications 
nodes, the image instances of the virtual machine 
manager provide a plurality of virtual machines, each 
of the plurality of virtual machine operable to provide 
an environment that emulates a computer platform, and 
(ii) a plurality of image instances of a plurality of 
software applications that are executable on the 
plurality of virtual machines; and

a control node that comprises an automation 
infrastructure to provide autonomic deployment of the 
plurality of image instances of the virtual machine 
manager on the application nodes by causing the 
plurality of image instances of the virtual machine 
manager to be copied from the software image 
repository to the application nodes and to provide 
autonomic deployment of the plurality of image 
instances of the software applications on the virtual 
machines by causing the plurality of image instances of 
the software applications to be copied from the 
software image repository to the application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 23
Reply, 14-15; Ex-1024, 82:2-17

PO’s logic: “the plurality of virtual 
machines” refers to specific VMs.
• Software application images 

cannot be stored in the repository 
until after VMMs are deployed and 
executed at application nodes.

PO’s expert contradicted PO’s logic:

Q. Now, just looking at the first paragraph of Claim 1, 
would you agree that the software image 
repository recited here in Claim 1 can contain the 
images described in Claim 1 even if there's no 
control node that provides additional functionality?

A. … I suppose a simple answer is yes. I mean, a 
software image repository can exist in the absence 
of a control node that does anything with that 
software image repository.



PO’s arguments are inconsistent with the ’138 patent specification

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 24
Ex-1001, 33:55-34:5; Ex-1024, 62:1-63:22; 
Reply, 14-15

’138 patent: software application images are created and “bootable on the virtual machines” 
before deployment

PO’s expert:

Q. So then in this description, spanning columns 33 and 
34, the two-phase capture process generates the image 
instances of the virtual machine managers and image 
instances of software applications, correct?

A. Yes.
Q. The images are then stored in a software image 

repository, correct?
A. Yes.
Q. And then the control node deploys images after the 

image instances of virtual machine managers and 
image instances of software applications are generated 
and stored on the control node, correct?

A. As described at the top of column 34, yes, that's the way 
that happens.

’138 patent:



Each independent claim defines autonomic deployment as being provided
by copying the image to an application node

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 25
Reply, 13, 15-16; Ex-1001, Claim 1, Claim 
19, Claim 26

19. A method comprising:
storing a plurality of image instances 
of a virtual machine manager that is 
executable on a plurality of 
application nodes in a distributed 
computing system, wherein the 
image instances of the virtual 
machine manager provide a plurality 
of virtual machines, each virtual 
machine operable to provide an 
environment that emulates a 
computer platform;
storing a plurality of image instances 
of a plurality of software applications 
that are executable on the plurality of 
virtual machines;
executing a rules engine to perform 
operations to autonomically deploy 
the image instances of the virtual 
machine manager on the application 
nodes by causing the image 
instances of the virtual machine 
manager to be copied to the 
application nodes; and
executing the rules engine to perform 
operations to autonomically deploy 
the image instances of the software 
applications on the virtual machines 
by causing the image instances of 
the software applications to be 
copied to the application nodes.

26. A non-transitory, computer-readable 
medium comprising instructions stored 
thereon, that when executed by a 
programmable processor:
store a plurality of image instances of a 
virtual machine manager that is 
executable on a plurality of application 
nodes in a distributed computing system, 
wherein the image instances of the virtual 
machine manager provide a plurality of 
virtual machines, each virtual machine 
operable to provide an environment that 
emulates a computer platform;
store a plurality of image instances of a 
plurality of software applications that are 
executable on the plurality of virtual 
machines;
perform operations to autonomically 
deploy the image instances of the virtual 
machine manager on the application nodes 
by causing the image instances of the 
virtual machine manager to be copied to 
the application nodes; and
perform operations to autonomically 
deploy the image instances of the software 
applications on the virtual machines by 
causing the image instances of the 
software applications to be copied to the 
application nodes.

Claim 19: Claim 26:



Claim 19 recites steps performed at the control node

19. A method comprising:

storing a plurality of image instances of a virtual machine 
manager that is executable on a plurality of application nodes in a 
distributed computing system, wherein the image instances of the 
virtual machine manager provide a plurality of virtual machines, 
each virtual machine operable to provide an environment that 
emulates a computer platform;

storing a plurality of image instances of a plurality of software 
applications that are executable on the plurality of virtual 
machines;

executing a rules engine to perform operations to autonomically 
deploy the image instances of the virtual machine manager on the 
application nodes by causing the image instances of the virtual 
machine manager to be copied to the application nodes; and

executing the rules engine to perform operations to 
autonomically deploy the image instances of the software 
applications on the virtual machines by causing the image 
instances of the software applications to be copied to the 
application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 26
Reply, 16

Claim 19 does not recite any actions taken by the application nodes.



PO’s construction lacks written description

19. A method comprising:

storing a plurality of image instances of a virtual 
machine manager that is executable on a plurality of 
application nodes in a distributed computing system, 
wherein the image instances of the virtual machine 
manager provide a plurality of virtual machines, 
each virtual machine operable to provide an 
environment that emulates a computer platform;

storing a plurality of image instances of a plurality 
of software applications that are executable on the 
plurality of virtual machines;

executing a rules engine to perform operations to 
autonomically deploy the image instances of the 
virtual machine manager on the application nodes 
by causing the image instances of the virtual 
machine manager to be copied to the application 
nodes; and

executing the rules engine to perform operations to 
autonomically deploy the image instances of the 
software applications on the virtual machines by 
causing the image instances of the software 
applications to be copied to the application nodes.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 27
Reply, 16-17

PO would require the rules engine to 
execute VMM images at application 
nodes



The specification does not mention the rules engine executing any images at 
application nodes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 28
Ex-1001, 24:12-21; Reply, 16

No mention of executing images

Ex-1001 (’138 Patent):

No mention of rules engines in the portions of the 
specification that describe VMs or VMMs



1. Claim Construction

2. Virtual Machines

3. Image Instances of Virtual Machine Manager

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 29

Even if Adopted, PO’s Construction Is Satisfied 
by Grounds 1 and 2



It was obvious to use Le’s disk imaging teachings 
to provide VMMs to host computers

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 30
Pet., 51; Reply, 17-21

Claim 1:
1[a]. A distributed computing system comprising:
[1b] a software image repository comprising non-
transitory, computer-readable media operable to store:
[1c] (i) a plurality of image instances of a virtual 
machine manager that is executable on a plurality of 
application nodes,
[1d] wherein when executed on the applications nodes, 
the image instances of the virtual machine manager 
provide a plurality of virtual machines, each of the 
plurality of virtual machine operable to provide an 
environment that emulates a computer platform, and
[1e] (ii) a plurality of image instances of a plurality of 
software applications that are executable on the 
plurality of virtual machines; and

[1f] a control node that comprises an 
automation infrastructure to provide 
autonomic deployment of the plurality 
of image instances of the virtual machine 
manager on the application nodes by 
causing the plurality of image instances 
of the virtual machine manager to be 
copied from the software image repository 
to the application nodes and
[1g] to provide autonomic deployment of the plurality 
of image instances of the software applications on the 
virtual machines by causing the plurality of image 
instances of the software applications to be copied from 
the software image repository to the application nodes.

Petition:



The last step of Le’s imaging process reboots the computer to load the newly-
deployed operating system

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 31
Ex-1005, 27:5-9; Ex-1003 ¶151; Reply, 21

* * *

Dr. Shenoy’s 
Original Declaration:

Ex-1005 (Le):



PO’s expert admits that execution of VMware ESX software
on the application node creates a virtual machine

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 32
Reply, 4, 22; Ex-1024, 85:9-17, 49:11-16

PO’s expert:

Q. The execution of VMware ESX software on the application node 
creates a virtual machine which is an emulated computer platform, 
correct?

A. Yes.

Q. Does the 138 patent explain how exactly a virtual machine is created 
by a virtual machine manager?

A. Only to the extent that it says that the virtual machines are created 
when the virtual machine manager is executed.



PO’s expert: once an image instance of the VMM (VMware ESX) is executed
on the node, it creates the VM

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 33
Reply, 17-18; Ex-2001 ¶69; Ex-1024, 45:3-
10.

PO’s expert:

Q. For the virtual machines in the 
embodiment of the 138 
patent, what is the specific 
software that is used to 
emulate a computer platform?

A. It's the software capability, the 
software that's provided by the 
virtual machine manager so 
that when you execute the 
virtual machine manager, the 
functionality of the virtual 
machine manager is to create 
these virtual machines.

PO’s expert:



Virtual machine images are deployed as a subsequent step because physical 
VMM imaging overwrites the entire hard drive

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 34
Ex-1005, 27:1-5; Ex-1003 ¶151; Ex-1029 
¶¶22-23; Pet., 54; Reply, 22

Dr. Shenoy’s Original Declaration:

Ex-1005 (Le):



Le teaches that VMMs are running and managing virtual machines at hosts

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 35
Ex-1005, 65:34-50, 65:65-66:10, Fig. 8; Ex-1029 
¶¶25-27; Reply, 23; Pet., 32; Ex-1003 ¶97

Le includes numerous teachings where VMs are powered on

Ex-1005 (Le):



PO’s expert admitted that for a VM to be resumed on a node, a VMM
must be executing on that node

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 36
Ex-1024, 75:1-10, 78:25-79:8; Reply, 20

PO’s expert:

Q. And after a virtual machine disk image file is copied to an application node, 
the virtual machine manager software allows that virtual machine disk image 
file to be resumed on a virtual machine at that node, correct?

A. Yes.
Q. And in order for a virtual machine to be resumed on a node, that means virtual 

machine manager software must be executing on that node, correct?
A. Correct.

Q. And as a general matter, if a virtual machine is running on a computer, then a 
virtual machine manager must also be running to provide and manage that 
virtual machine, correct?

A. Yes.
Q. And if a virtual machine exists on a node, then a virtual machine manager must 

be running on that node, correct?
A. Yes.



Ground 1: Khandekar teaches deploying and executing VMM images 
at host computers

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 37
Ex-1003 ¶113; Pet., 38

Dr. Shenoy’s Original Declaration (Ex-1003):



Khandekar’s VMMs manage the execution of the virtual machines

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 38
Pet. 31-32; Ex-1003 ¶92; Reply, 18-19; Ex-
1004, 6:62-7:27

Ex-1004 (Khandekar):

Dr. Shenoy:



Khandekar teaches deploying VMM images to hosts to allow them to run VMs

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 39
Ex-1004, 8:36-44, 4:66-5:8; Reply, 17; Pet. 
49-50

Ex-1004 (Khandekar):



For images of pre-built and custom-built VMs, Khandekar teaches copying the 
virtual disk image file to the host and booting the VM with the image

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 40
Ex-1004, 21:25-64, 13:36-40; Ex-1029 ¶¶15-16; 
Ex-1003 ¶160; Pet., 55-59; Reply, 19-20

Ex-1004 (Khandekar):



For Instantly-Deployable VMs, Khandekar teaches deploying images by coping 
the images and resuming them on the host

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 41
Ex-1004, 11:20-35, 21:65-22:13; Pet., 59-60; Ex-
1003 ¶162; Ex-1029 ¶17; Reply, 20

Ex-1004 (Khandekar):



1. Claim Construction

2. Virtual Machines

3. Image Instances of Virtual Machine Manager

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 42

Khandekar and Le Teach “Virtual Machines”



The ’138 patent mentions virtual machines as an afterthought

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 43
Reply, 3; Ex-1001

The specification’s first 31 columns describe non-virtualized applications:

Only the last 6 figures and 5 columns 
mention virtual machines



PO’s expert admits that virtual machines were known in the art

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 44
Reply, 4; Ex-1024, 28:16-25

PO’s expert:

Q. You'd agree that virtual machines were known and used before the 138 
patent, correct?

A. Yes.
Q. Why were virtual machines used in the art before the 138 patent?
THE WITNESS: The primary reason for using virtual machines is to provide a 

layer of -- or to provide a measure of independence from underlying 
hardware.



PO’s argument

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 45
POR, 4

POR:



PO’s expert admits: the ’138 patent does not disclose a new kind of VMM

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 46
Reply, 4; Ex-1024, 43:23-44:4, 45:11-18

PO’s expert:

Q. Does the 138 patent disclose how a POSITA would go about creating new 
virtual machine manager software?

A. It discloses how image instances of virtual machine managers could be 
created. It doesn't -- doesn't disclose how to, for example, design and 
implement a new kind of virtual machine manager.

Q. Is there a part of the 138 patent that describes the specific software 
components that are used to emulate a computer platform?

THE WITNESS: I'm not aware. I don’t recall any part of the 138 patent that 
describes, as I would put it, the internal workings, let's say, of a virtual 
machine.



The ’138 patent relied on existing VMware software

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 47
Reply, 4; Ex-1024, 48:23-49:9

PO’s expert:

Q. VMware software included the functionality to execute image instances of software 
applications on virtual machines, correct?

A. It included the functionality to provide -- or includes the functionality to provide the 
virtual machines on which software applications could be executed.

Q. And VMware software also has the functionality to load and execute those software 
applications on its virtual machines, correct?

THE WITNESS: Yes.



The ’138 patent only discloses using commercial VMware software 
to provide virtual machines

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 48
Reply, 4; Ex-1001, 32:59-64, 33:39-41; Ex-
1024, 84:20-23, 48:10-14

Ex-1001 (’138 Patent):

Q.   The only example of a virtual 
machine manager disclosed in the 
embodiments of the 138 patent is 
VMware ESX software, correct?

A.   Yes. That appears to be the case, 
yes. 

PO’s expert:

Q.   … in those embodiments of the 138 
patent, the virtual machines that are 
emulating bare metal hardware, 
those are provided by, in some 
embodiments, VMware ESX software, 
correct? 

A.   Yes. 



Khandekar and Le are VMware patents

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 49
Reply, 3-5; Pet., 9-10; Ex-1004; Ex-1005



Khandekar and Le teach VMs provided by VMware software

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 50
Reply, 4-5; Ex-1004, 13:17-35; Ex-1005, 
65:65-66:10, 13:22-30

Ex-1004: Ex-1005:



It was obvious to use VMware software including ESX

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 51
Ex-1003 ¶¶59, 62, 118; Ex-1024, 33:14-25, 
44:5-11; Pet., 19-20, 40-41; Reply, 5.

Dr. Shenoy (Ex-1003): PO’s Expert:

Q. Do you agree that a POSITA, in 2006, would have 
had the knowledge and skills to use virtualized 
computing systems including the use of 
commercially available software from VMware such 
as ESX and GSX software?

A. Yes.

Q. So for the virtual machine manager, a POSITA 
reading the 138 patent would use software that was 
known in the art such as VMware software, correct?
A. Yes. And I believe the Sundar, the 138 patent 
basically encourages that view, encourages that 
approach.



Khandekar uses VMM software to provide virtual machines containing the 
same components identified by PO’s expert

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 52
Ex-1024, 50:3-52:6; Ex-1004, Fig. 1; Reply, 
18

Ex-1004 (Khandekar):PO’s Expert:

Q.A newly-created virtual machine would contain a 
virtual processor, correct?

A.Yes.
Q.It would also contain a virtual memory, correct?
A.Yes.
Q.And a newly-created virtual machine would include 

virtual devices, correct?
A.Yes.
Q.And a newly-created virtual machine would include a 

blank virtual disk; is that right?
A.Possibly.



The ’138 patent relies on VMware software to create virtual machine images

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 53
Reply, 4; Ex-1024, 58:12-60:3

PO’s expert:

Q. VMware ESX software captures virtual machine disk image files as .vmdk files, correct?
THE WITNESS: Yes.
Q. So then to take a snapshot of the virtual disk of the virtual machine in step 430, a POSITA would have used 

VMware ESX software to capture a .vmdk file, correct?
THE WITNESS: They could have, yes.
Q. That's one of the ways that's disclosed by the 138 patent, right?
A. Yes, it's taught as an example in passing in the discussion of this image capture process described in Figure 

26.
…
Q. Right. And does the 138 patent disclose any other specific ways to capture a snapshot other than using 

VMware software?
A. Does it mention -- I don't remember exactly, but I believe it mentions, is it the GSX product as well, perhaps 

not in this particular place in the patent specification, but possibly elsewhere where it discusses virtual 
machine manager products in general.

Q. Okay. Can you -- do you know where – can you point to any specific places where the 138 patent discusses?
A. I could have a look here. Okay. Well, I see two instances of the specific mention of Vmware ESX. I don't see 

mentions of other VMware products. It could be that I'm mixing this up with one of the other patents where 
other products were mentioned.



Khandekar teaches virtual machine disk image files

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 54
Ex-1004, FIGS. 3-4; Pet. 60-62, 41-43, 46-47; 
Reply, 28; Pet., 41-43, 46-47; Ex-1029 ¶4

Ex-1004 (Khandekar):



1. Claim Construction

2. Virtual Machines

3. Image Instances of Virtual Machine Manager

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 55

Khandekar and Le (Ground 2) Teach Image 
Instances of a Virtual Machine Manager



The POR does not address the combination of Khandekar and Le

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 56
POR, 45-64, 64-65; Reply, 21, 24-25

The POR attacks Khandekar alone (pp. 45-64):

The POR spends only a single page on Le (pp. 64-65):



PO attacks Le alone without addressing the combination with Khandekar

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 57
POR, 64; Reply, 3, 21, 24

POR:



Obviousness cannot be overcome by attacking references individually

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 58
Reply, 24

“Non-obviousness cannot be established by attacking references 
individually where the rejection is based upon the teachings of a 
combination of references. Thus, Petersen must be read, not in 
isolation, but for what it fairly teaches in combination with the prior art 
as a whole.”

In re Merck & Co., 800 F.2d 1091, 1097 (Fed. Cir. 1986) (citations 
omitted).

“The remainder of Bradium's arguments concerning this claim 
limitation lack merit because they attack the disclosures of the two 
references individually. A finding of obviousness, however, cannot be 
overcome ‘by attacking references individually where the rejection is 
based upon the teachings of a combination of references.’”

Bradium Techs. LLC v. Iancu, 923 F.3d 1032, 1050 (Fed. Cir. 2019).



*   *   *

Dr. Shenoy’s Opening Declaration (Ex-1003):

Le reinforces Khandekar’s teachings with implementation details 
for disk imaging techniques

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 59
Pet., 13-14; Ex-1003 ¶¶42-43



Le reinforces Khandekar’s teachings with implementation details 
for disk imaging techniques

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 60
Pet., 16

Petition:



The Motivation to Combine Khandekar and Le

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 61
Ex-1003 ¶58; Pet., 18

Dr. Shenoy’s Opening Declaration (Ex-1003):



Ground 2 provides an additional basis for the plurality of image instances of a 
virtual machine manager

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 62
Pet., 34; Ex-1003 ¶99

*   *   *

Dr. Shenoy’s Opening Declaration (Ex-1003):



It was obvious to use Le’s disk imaging teachings 
to provide VMMs to host computers

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 63
Pet., 51

Petition:



Ground 2 uses Le’s teachings to image physical host computers

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 64
Ex-1005, 16:29-30, 10:55-62, 1:64-3:13, Fig. 5; Ex-1003 ¶¶58, 100-101, 
104, 149, 151; Pet., 19, 25, 34-35, 51-55; Reply, 21

Le teaches techniques for writing a physical image onto the host’s hard drive

Ex-1005 (Le):



It would have been obvious to use Le’s disk imaging techniques 
to install a VMM onto a host computer

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 65
Ex-1005, 10:55-62; Ex-1003 ¶¶101-102; 
Pet., 34-35.

Ex-1005 (Le): Dr. Shenoy:

There is no dispute that the VMM is the OS for Type 1 hypervisors (VMware ESX)
or that the VMM is an application for Type 2 hypervisors (VMware GSX)



The Level of Ordinary Skill

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 66
Pet., 12; Ex-1003 ¶35; Ex-1024, 33:20-25; 
Reply, 5

PO’s expert:

Q. Do you agree that a POSITA, 
in 2006, would have had the 
knowledge and skills to 
create images of physical 
and virtual machines
including images that include 
virtual machine managers, 
operating systems and 
applications?

A. Yes.

Petition:



The prior art includes express teaching, suggestion, and motivation 
to use a VMM image

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 67
Ex. 1014 ¶[0062]; Ex. 1016 ¶[0043]; 
Ex-1003 ¶103; Pet., 35

Ex. 1014: Ex. 1016:



PO mischaracterized Dr. Shenoy’s testimony

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 68
Sur-Reply, 21 n.7; Ex-2007, 115:6-116:12; 
Ex-1030 8:12-25; 12:23-13:25.

Sur-Reply:

Dr. Shenoy pointed to ¶58 of his opening declaration:

Q. Is there any discussion in Paragraph 149 through 153 of your declaration that talks about physical images?
A. In Paragraph 149, I said: "As explained previously, a POSITA would have found it obvious to use Le's disk 

imaging techniques to install a VMM, including the operating system and software applications as Type 1 
and Type 2 VMM respectively on the remote computers, and it talks about the previous section, 6831C.[sic]

Q Are you going to that section?
A I'm looking at that section right now.
Q Okay.
A. So if you look at Paragraph 58 of the declaration, it talks about Le using imaging techniques that a POSITA 

would have used. It talks about a VMM is a program running on a physical computer and talks about Type 1 
hypervisor, OS and talks about Type 2. It says Le teaches techniques for physically imaging the hard disk of 
the remote computer to deploy a cloned image with an operating system which would include a Type 1 
VMM.

Q. It says a cloned image with an operating system and applications, correct?
A. Well, when it says "applications," that’s referring to the Type 2 VM, because a Type 2 VMM is an application 

from an operating system’s perspective.



PO ignores the fact that the VMM image is physical
while the virtual machine image is virtual

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 69
Reply, 26-27, Ex-2001 ¶139.

PO’s expert offers no explanation of how the VMM (an OS or application on the physical host) 
could be included in the virtual disk image

PO’s expert:



1. Claim Construction

2. Virtual Machines

3. Image Instances of Virtual Machine Manager

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 70

Khandekar Alone (Ground 1) Teaches Image 
Instances of a Virtual Machine Manager



Khandekar teaches separate images for VMMs and virtual machines

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 71
Reply, 25; Ex-1029 ¶33; Ex-1004 13:17-35

That there is a choice to install these either together or separately 
indicates that they are separate images

Ex-1004 
(Khandekar):



Khandekar uses virtualization to allow the same virtual machine image to be 
deployed independent of underlying physical hardware

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 72
Ex-1004, 4:66-5:8; Reply, 17, 25; Pet., 26; 
Ex-1003 ¶81; Ex-1029 ¶31

Ex-1004 (Khandekar):



Using separate images is consistent with Khandekar’s goals of virtualization

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 73
Reply, 25-26; Ex.-1029 ¶32

Dr. Shenoy:



PO’s expert admits: primary reason for using virtual machines was to provide 
independence from underlying physical hardware

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 74
Reply, 4, 25-26; Ex-1024, 28:16-25, 29:2-
30:6

PO’s expert:

Q. You'd agree that virtual machines were known and used before the 138 patent, 
correct?

A. Yes.
Q. Why were virtual machines used in the art before the 138 patent?
THE WITNESS: The primary reason for using virtual machines is to provide a layer of -- or 

to provide a measure of independence from underlying hardware.

Q. Why was it beneficial for virtual machines to provide a measure of independence 
from underlying physical hardware?

A. Basically otherwise it complicates the development of software systems. It provides 
portability, for example. If I have a software application that I want to be able to run 
on, let's say, three different hardware platforms, if I can -- if I can provide virtual 
machines that can run on top of those three different platforms, the development of 
the virtual machines would be much simpler than the development of three different 
versions of the presumably larger software application. 

Q. I see. So the use of virtual machines allows the same software application to run on 
different underlying physical hardware platforms; is that right?

A. Yes.



PO Mischaracterization #1

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 75
Ex-2001 ¶139; Ex-1004, 13:25-28; 
Ex-1029 ¶36; Reply, 27

The VMM image must match the physical hardware of the host, not the VM.

PO’s expert: Ex-1004 (Khandekar):



PO’s expert:

PO Mischaracterization #2 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 76
Reply, 25, 27; Ex-2001 ¶140; Ex-1004, 8:36-
43, 7:28-38; Pet., 39; Ex-1003 ¶¶52-56, 114

Khandekar teaches that one VMM may support multiple VMs, which the POR did not address or
dispute

Ex-1004 (Khandekar):



PO Mischaracterization #3

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 77
POR, 59; Ex-1004, 7:39-47; Reply, 27-28

This refers to the execution of a VM on a VMM; it has nothing to do with images

Ex-1004 (Khandekar):POR:



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 78

Reserve Slides



A VMM manages the execution of virtual machines

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 79
Ex-1004, 6:62-7:10, Fig. 1; Ex-1003 ¶91; 
Pet., 31-32; Reply, 19

Ex-1004 (Khandekar):



PO’s expert admitted that VM images cannot execute unless a VMM
image is already running and providing the VMs

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 80
Ex-1024, 36:12-37:18; Reply, 20

Q. A virtual machine manager is required for a virtual machine to run; is that right?
A. Yes.
Q. And for the 138 patent, the virtual machine managers are executed on application nodes; is 

that right?
A. Yes.
Q. The virtual machine manager runs and manages the virtual machine; is that correct?
A. Yes.
Q. A virtual machine cannot exist without a virtual machine manager that is running and 

managing it; is that right?
A. That's right.· I would say at least in the -- you know, in the context of the Sundar patent. If you 

look in the Khandekar patent, Khandekar calls the captured images virtual machines. So
Khandekar might argue that virtual machines can exist without the virtual machine 
manager.

Q. And is it your view that Khandekar uses the term "virtual machine" to refer to what the 138 
patent describes as the virtual disk image?

A. Yes.
Q. So for a virtual machine, as that term is used in the 138 patent, then a virtual machine 

cannot exist without a virtual machine manager that is running and managing it, correct?
A. Yes, that's correct. I think the 138 patent clearly spells out every time there's a discussion of 

a virtual machine, that virtual machine is created or provided as a result of executing a 
virtual machine manager.

PO’s expert:



The image instances of software applications can be snapshots of
already- or previously-running VMs

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 81
Reply, 29-30; Ex-1024, 57:17-58:3

PO’s expert:

Q. And then after this snapshot of a previously-running virtual machine is deployed to a node with 
a virtual machine manager, then the snapshot can be resumed on that different node, 
correct?

THE WITNESS:· So the snapshot of the virtual disk can be deployed on some virtual machine on 
the new node.· And if memory serves, the 138 patent talks about persistent and nonpersistent 
virtual disks where the persistent ones would be a resumption essentially.



A reference must be considered for everything that it teaches

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 82
Reply, 30-31; Ex-1024, 92:3-13

Q   Okay.  So you'd agree, then, that when analyzing 
Khandekar for obviousness, Khandekar must be 
considered for everything it teaches, not simply the 
described invention or preferred embodiments?

THE WITNESS:  I agree with that.  And maybe to give an 
example to convey a sense of what my thinking is, it 
might discuss things in there that are background IP to 
the disclosed invention.  And one could take that 
description of background IP as part of the teachings of 
the patent. 

PO’s expert:
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