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’138 Patent | Petitioner’s Invalidity Grounds Fail

GROUND CLAIMS PRIOR ART

1-5, 9, 19-21, and 26 Khandekar (Ex. 1004)
1-5, 9, 19-21, and 26 Khandekar and Le (Ex. 1005)
9,10 Khandekar, Le, and Sidebottom (Ex. 1006)
17 Khandekar, Le, and Stone (Ex. 1007)

POR at 10
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'138 Patent | Claims Require an Ordered Sequence of Steps

Institution Decision

? The parties are encouraged to address, in the response and reply, whether
claim 1 must be construed to require the performance of an ordered
sequence of steps, as argued by Patent Owner.

Institution Decision (Paper 9) at 26 n.9; see POR at 11

Mformation Techs., Inc. v. Rsch. in Motion Ltd.

As stated above, a claim requires an ordering of steps when (1) the
“specification directly or implicitly requires an order of steps” or (2)
“‘claim language, as a matter of logic or grammar, requires that the
steps be performed in the order written.”

Mformation Techs., Inc. v. Rsch. in Motion Ltd., 764 F.3d 1392, 1398-400 (Fed. Cir. 2014)
(emphasis added)

—



'138 Patent | Specification Requires an Ordered Sequence of Steps

Specification requires an ordered sequence of steps:

1. all disclosed embodiments describe the creation of image instances of
a virtual machine manager and image instances software applications
using a “two-phrase capture process”’;

2. all disclosed embodiments of the deployment process require a
three-step deployment process

POR at 11-31
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’138 Patent | Two Sets of Images

/ As used herein, a virtual machine
138 Patent I/ manager is a software program that is capable of managing
J one or more virtual machines. |
/
The invention claimed is: ,/' :
; I ’138 Patent (Ex. 1001) at 32:60-62
1. A distributed computing system compnsmg / !
a software image repository comprising non—trans1to;'y, Admi
computer—readable media operable to store: (i) a plgral- : : : FHI
1 S of fmage instances of a virtual machine manager that istrator 20 may then configure the virtual machine manager to
g g ; : ; :
1sy executable on a plurality of application no Jas create a virtual machine (e.g., virtual machine 404) on node
! 400 (422).
wherein when executed on the applications nodes, the |~~~ (422)
image instances of the virtual machine manager provide 138 Patent (Ex. 1001) at 35:6-9
a plurality of virtual machines, each of the plurality of
virtual machine operable to provide an environment that ot Once configuration is complete, admin-
o emulates a computer platform, and (ii) a plurality of - istrator 20 takes a “snapshot” of the data in the virtual disk

image instances of a plurality of software applicationsf
that are executable on the plurality of virtual machines; \\

image file (430). Administrator 20 may then capture this
“snapshot” to control node 12 as a golden image (432). Con-

\ trol node 12 may store the “snapshot” in application matrix
A\ . G o
e e L e e o S s 350 as a golcflen image for use in autonomic deployn}ent of
\ one or more image instances to virtual machines hosting the
\ particular operating system and applications.

A

’138 Patent (Ex. 1001) at 35:17-24




'138 Patent | Creation of Images Using Two-Phase Capture Process

Petitioner’s Expert: Dr. Shenoy

Q. Okay. And the Sundar patent refers to this process

’138 Patent as a two-phase capture process; is that correct?

And I can highlight for you where I'm referring

A two-phase capture process may be used to provide auto- to. I'm referring to specifically column 33, line
nomic control and deployment of the virtual machine disk 42, which I've highlighted.

image files 408 as well as virtual machine manager 402 to

physical nodes within distributed computing system 10. . .
A. Yes. In this embodiment that we are

138 Patent (Ex. 1001) at 33:42-45; see POR at 12-22 discussing, it does refer to a two-phase capture
process for capturing the virtual machine
manager and the applications.

Testimony of Dr. Shenoy (Ex. 2002) at 40:22-41:8

—



'138 Patent | Two-Phase Capture Process

Phase 1 — Process to Capture Image Instance of Virtual Machine Manager — Figure 24

’138 Patent

A two-phase capture process may be used to provide auto-

nomic control and deployment of the virtual machine disk

. ‘ : 408A 08B 408N
image files 408 as Well as Yn‘tual machmfe manager 402 to OSIAPP. SSIAPP. SSIAPP.
physical nodes within distributed computing system 10. In 406A 406B 406N

particular, control node 12 may first capture an image of
virtual machine manager 402 installed on physical node 400
prior to installation and configuration of any guest operating
system and applications 406. Control node 12 may utilize this
captured image of virtual machine manager 402 as a “golden

image” from which instance images can be created for this VIRTUAL MACHINE MANAGER
type virtual machine. The instance images may be stored 02
within application matrix 350 for autonomic deployment as
other software images (FIG. 21). SVSICAL NODE
400

'138 Patent (Ex. 1001) at 33:42-54; see POR at 12-14

A

| 4

VIRTUAL MACHINE

404A

VIRTUAL MACHINE

404B

A

-\ —

Y

VIRTUAL MACHINE
404N

e

FIG. 24

’138 Patent (Ex. 1001) at Fig. 24
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'138 Patent | Two-Phase Capture Process

Phase 1 — Process to Capture Image Instance of Virtual Machine Manager — Figure 24

’138 Patent Petitioner’s Expert: Dr. Shenoy
A two-phase capture process may be used to provide auto- Q.  Okay. And it states that the first capture is of the image
nomic control and deployment of the virtual machine disk instance of the virtual machine manager; correct?
image files 408 as well as virtual machine manager 402 to
physical nodes within distributed computing system 10. In A.  So at line 46, it does talk about control node 12 would

particular, control node 12 may first capture an image of

virtual machine manager 402 installed on physical node 400 capture -- would first capture an image of the virtual

prior to installation and configuration of any guest operating machine manager installed on physical node 400. So in
system and applications 406. Control node 12 may utilize this this particular example, it talks about doing that first.

captured image of virtual machine manager 402 as a “golden
image” from which instance images can be created for this

type virtual machine. The instance images may be stored Q. And that capture is done prior to the installation and

within application matrix 350 for autonomic deployment as configuration of any guest operating system and
other software images (FIG. 21). applications; correct?
. <o, S
138 Patent (Ex. 1001) at 33:42-54; see POR at 12-14 A. So, again, that sentence goes on and says it's prior to

the installation and configuration of any guest
operating system and applications 406. So in this
particular example, yes.

Testimony of Dr. Shenoy (Ex. 2002) at 41:9-42:1

—



'138 Patent | Two-Phase Capture Process

Phase 1 — Process to Capture Image Instance of Virtual Machine Manager — Figure 25

138 Patent
—410
FIG. 25 is a flowchart illustrating an exemplary procedure SET ASIDE A NODE AS AN
for creating and capturing a golden image for a particular ;
virtual machine manager 402 (FIG. 24). 412
INSTALL VIRTUAL MACHINE
MANAGER ON HOST
. 138 Patent (Ex. 1001) at 34:48-50 ¥
Petitioner’s Expert: Dr. Shenoy CONFIGURE VIRTUAL MAGHINE |
MANAGER WITH DESIRED
NUMBER OF VM INSTANCES
A.  OKkay. Figure 25 is describing a specific embodiment where you first set ¥ 16
aside or choose a node for imaging as an image host, that's step 410. PEREORM NETWORK OR SAN 6
Then you install a virtual machine manager on that host, which is 4 -- CONFIGURATION FOR NODE
step 412. You can then configure the virtual machine manager with a Y 418
desired number of VMs that you want to run on it. That's the next step. CAPTURE NODE WITH THE
CONTROL NODE, SPECIFY IP
You can perform additional configuration of networking and storage ADDRESS, AND SPECIFY
area network, SAN, configuration. That's step 416. And in the final step, C’:}’,Igﬁﬁg :,,:,YAZTEURAL

you capture using the control node -- or you specify, rather, the capture
of the virtual machine manager that is being installed on that host. FIG. 25

Testimony of Dr. Shenoy (Ex. 2002) at 47:9-22; see POR at 14-16 '138 Patent (Ex. 1001) at Fig. 25 a




'138 Patent | Two-Phase Capture Process

Phase 2 — Process to Capture Image Instance of Software Applications — Figure 24

138 Patent
After the first capture is complete, an administrator may

install one or more virtnal machines 404 to virtual machine : 408A 4088 _ /408N
manager 402. After the user installs ancll cqnﬁgures guest | oo (S OSIAPe.
operating systems and any necessary applications 406 on the | oo
Virtual maChineS 4043 ContrOI nOde 12 may Capture SOftware VIRTUAL ;JACHINE VIRTUAL MACHINE VIRTUAL‘MACHINE
images for storage as virtual disk image files 408. Specifi- = L= =1
cally, control node 12 may utilize the captured images as a \.

golden images for the particular operating systems, applica- VRTOALMAC e

tions and specific configuration of the virtual machine. The
golden image may then be used to produce image instances, PHYSICAL NODE
1.e., virtual disk images 1in this case, that are bootable on the —
virtual machines. The image instances may likewise be stored

in application matrix 350 for autonomic deployment. FIG. 24

’138 Patent (Ex. 1001) at 33:55-67; see POR at 17 ’138 Patent (Ex. 1001) at Fig. 24
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'138 Patent | Two-Phase Capture Process

Phase 2 — Process to Capture Image Instance of Software Applications — Figure 26

’138 Patent

420
SET ASIDE A NODE THAT IS
RUNNING VIRTUAL MACHINE
i " ‘ MANAGER
FIG. 26 1s a flowchart illustrating an exemplary procedure 7 o
. . . . . . ~
for creating and capturing a virtual disk image file, 1.e., a CREATE A VIRTUAL MACHINE
. o . . ON THE NODE
golden image of a guest operating system and applications for ;
. o - 424
execution on a virtual machine. INSTALL AN OPERATING |
SYSTEM ON THE VIRTUAL
MAGCHINE
: /e ' —426
138 Patent (Ex. 1001) at 35:1-4; see POR at 17-20 INSTALL APPLICATIONS ON
i THE OPERATING SYSTEM
Petitioner’s Expert: Dr. Shenoy
v 428
PERFORM ANY NEEDED
CONFIGURATION TO OS OR
Q. Okay. So I'm going to go, then, to figure 26. I have figure 26 on the screen. If you could, then, as you APPLICATONS
did with figure 27, kind of walk us through your understanding of what this flow chart describes? v 430
SNAPSHOT THE VIRTUAL DISK
A. Okay. So this is an example procedure for capturing image instance of software applications. OF THE VIRTUAL MACHINE
So it starts off by choosing or setting aside a node that is running a virtual machine manager. v —~432
: : . . CAPTURE THE VIRTUAL DISK
And it creates a virtual machine on that node. That's the second step. It then installs an TO THE CONTROL N:.'-)DE
operating system and applications and performs any configurations for the OS and
applications as needed. Then it takes a snapshot of the virtual disk, of the virtual -- of the VM,
and it captures the virtual disk image onto the control node FIG. 26

138 Patent (Ex. 1001) at Fig. 26

Testimony of Dr. Shenoy (Ex. 2002) at 57:16-58:9




'138 Patent | Two-Phase Capture Process

Phase 2 — Virtual Machine Manager Creates the Virtual Machine — Figure 26

’138 Patent
— 420
SET ASIDE A NODE THAT IS
. RUNNING VIRTUAL MACHINE
Admin- MANAGER
istrator 20 may then configure the virtual machine manager to L 422
create a virtual machine (e.g., virtual machine 404) on node CREATE A VIRTUAL MACHINE
400 (422). After creating the virtual machine, administrator 7
20 installs the particular operating system on virtual machine NSTALL AN oPERATNG V4%
404 (424). Administrator 20 may then install one or more SYSTEM ON THE VIRTUAL
applications on the operating system (426). ¥ s
INSTALL APPLICATIONS ON
THE OPERATING SYSTEM
. - ’138 Patent (Ex. 1001) at 35:6-12
Petitioner’s Expert: Dr. Shenoy i -
PERFORM ANY NEEDED a
CONFIGURATION TO OS OR
APPLICATONS
Q. And that's the same for this figure, right? If we look at, as an example, look at ) 430
column 35, lines 6 through 10, in that section, it states that the virtual machine SNAPSHOT THE VIRTUAL DISK
manager creates the virtual machine. For example, virtual machine 404 on node OF THE VIRTUAL MACHINE
400; correct? v 432
CAPTURE THE VIRTUAL DISK
. . . . TO THE CONTROL NODE
A. So just to be clear, the sentence that appears in column 35 is referring to figure

26. The figure on the screen is figure 24. So the figure 26 is a flow chart, and it
does say that virtual machine manager 402 can create a virtual machine. FIG. 26

138 Patent (Ex. 1001) at Fig. 26

Testimony of Dr. Shenoy (Ex. 2002) at 30:17-31:6; see POR at 20-22




'138 Patent | Three-Step Deployment Process - Figure 24

’138 Patent

Once (control node STEP 1 | os,'APmeSA : osmppﬂoss OSIAPP -
12 deploys the image instance of virtual machine manager 406A 4068 406N
402 to a node, the node appears to be one or more new, | | oo ‘
unallocated nodes. For instance, if the image instance of B [T VIRTUAL MACHINE
virtual machine manager 402 is configured to support five | : S
virtual machines, control node 12 represents the newly STEP 2 m;ﬁ S
deployed image instance as though five new, unallocated e
nodes have been added to free pool 13. Subsequently, control
node 12 may deploy an image instance of virtual disk image =~ STEP 3 i

files 408 to one of the new unallocated nodes.

FIG. 24

’138 Patent (Ex. 1001) at 34:5-13; see POR at 22-25

138 Patent (Ex. 1001) at Fig. 24

—



'138 Patent | Three-Step Deployment Process - Figure 24

Petitioner’s Expert: Dr. Shenoy

_ _ ' _ 138 Patent
Q. And as used in Sundar, is a virtual machine manager a
software program that is capable of managing one or
more virtual machines? | 4088 4088 408N
ok ok OS/APP. H OS/APP. OS/APP. |
A. So in the Sundar patent, the virtual machine e e Sien
] - eee®
manager is a software program that manages | y y
s s VIRTUAL MACHINE VIRTUAL MACHINE VIRTUAL MACHINE
virtual machines. 404A — 404N
Q. Okay. So I think, based on our -- how we arrived here VIRTUAL MACEINE MANAGER
so far, figure 24, which is up on your screen, in part,
A 4
depicts a virtual machine manager that's executing on PHYSICAL NODE
an application node; correct?
A. So in figure 24 of -- the physical node is an FIG. 24
application node on a physical computing device.
The virtual machine manager is executing on that 138 Patent (Ex. 1001) at Fig. 24
computer or physical node.

Testimony of Dr. Shenoy (Ex. 2002) at 17:3-5; 17:13-18:2; see POR at 22-25 i



'138 Patent | Three-Step Deployment Process - Figure 24

Petitioner’s Expert: Dr. Shenoy 138 Patent
Q. Okay. And, again, in the Sundar patent, a virtual
machine refers to software that creates an environment 3 A il o
] OS/APP. 5 OS/APP. OS/APP.
that emulates a computer platform; correct? And I'm 406A 4068 406N
referring to Sundar 32, lines 68 through 33, line 6. | eee i |
VIRTUAL MACHINE VIRTUAL MACHINE VIRTUAL MACHINE
. . § 404A P 404B 1 404N ‘
A. As stated in the Sundar patent, starting at column % i} S /
33, line 1, it says “A virtual machine is used herein T
to refer to a software that creates an environment 2
that emulates a computing platform.” So virtual y
PHYSICAL NODE
machine in the context of the patent, and this 400
example is software that creates an environment to
emulate a computing platform. FIG. 24
Testimony of Dr. Shenoy (Ex. 2002) at 18:8-20; see POR at 22-25 ’138 Patent (Ex. 1001) at Fig. 24

—



'138 Patent | Three-Step Deployment Process - Figures 27A-B

’138 Patent
FIG. 27A 1is a flowchart illustrating an exemplary proce- '138 Patent

dure for autonomic deploying a virtual machine manager to a STEP 1
node. Initially, administrator 20 may instruct control node 12 440
to create a new tier (440). Subsequently, administrator 20 CREATE NEW TIER
specifies one or more captured virtual machine manager
image instances for assignment to the slots of the new tier 7 »
(442). Administrator 20 may also specify whether the image SPECIFY CAPTURED VIRTUAL |
instances of the tier run in persistent or non-persistent mode. A e e CE
Administrator 20 may then activate the new tier (444). After i
these physical nodes boot with the virtual machine manager 444
image instance. each of the nodes creates a set of virtual ACTIVATE TIER
machines as specified by the image instances. Control node

12 may then discover each of these virtual machines and place

them in free pool 13 as if they were independent nodes. In this

manner, each of the virtual machines appear to be physical

nodes available for use as application nodes 14 when needed. STEP 2

However, control node 12 maintains tags or other metadata FIG. 27A
that distinguish between virtual machines and actual physical

nodes. Finally, based on the current state and goals of distrib-

uted computing system 10, control node 12 may allocate one

or more of the virtual machines to the slots within the tier

similar to the process by which nodes are deploved from the
free pool 13 to a tier as needed.

’138 Patent (Ex. 1001) at Fig. 27a-27b

’138 Patent (Ex. 1001) at 35:25-47; see POR at 26-28




'138 Patent | Three-Step Deployment Process - Figures 27A-B

Petitioner’s Expert: Dr. Shenoy

’138 Patent
Q. Okay. So in this process, once the image instance of e
: . : : ~
the virtual machine manager is deployed to a node in CREATE NEW TIER
the free pool and the virtual machine manager is used T
. . . . 442
to create a virtual machine, then that physical machine SPECIFY CAPTURED VIRTUAL |
. . . MACHINE MANAGER IMAGE
then becomes available for use as an application node s "iWT'ER
14; correct? 444
ACTIVATE TIER

A. So in this case, once the virtual machine manager
has been installed on the physical node and a
virtual machine has been created, the virtual
machine appears to be a physical node for use as FIG. 27A
application nodes.

’138 Patent (Ex. 1001) at Fig. 27a-27b
Testimony of Dr. Shenoy (Ex. 2002) at 68:12-69:2; see POR at 26-30

—



'138 Patent | Three-Step Deployment Process - Figures 27A-B

’138 Patent
FIG. 27B is a flowchart illustrating an exemplary proce- ’138 Patent

dure for deploying an operating system and application image
instance to a node that is executing a virtual machine man- STEP 3 446
ager. To start the procedure, administrator 20 may instruct CREATE NEW TIER
control node 12 to create a new tier, including defining the
number of slots for the tier, or select an existing tier (446). 7 st
Administrator 20 may then specify a captured operating sys- SPECIFY CAPTURED OS/ |
tem and application image for the tier (448). In addition, APPLICATION IMAGE FOR NEW
administrator 20 may set minimum, maximum, and target T
values for the image instances to be deployed to the slots new 450
tier (450). Administrator 20 may then activate the tier (452). SET TARGETS FOR TIER
After administrator 20 activates the tier, based on the current
state and goals of distributed computing system 10, control v 452
node 12 autonomically selects a virtual machine from free ACTIVATE TIER
pool 13, associates the virtual machine with a slot in the tier,

identifies the virtual disk image file (image instance) associ-
ated with the particular slot, copies the virtual disk image file FIG. 27B
to the local hard disk of the physical node on which the virtual
node resides or the an associated SAN, and finally boots the

virtual machine from the virtual disk image file.
’138 Patent (Ex. 1001) at Fig. 27a-27b

’138 Patent (Ex. 1001) at 35:48-67; see POR at 26-30

—



'138 Patent | Three-Step Deployment Process - Figures 27A-B

Petitioner’s Expert: Dr. Shenoy

Q.

Okay. And that first sentence talks about the flow chart that
illustrates an exemplary procedure for deploying an operating
system and application image instance to a node that is

executing a virtual machine manager; correct?

So this is an example procedure for deploying an OS and an
application image to a node that's executing a virtual

machine manager.

So in this particular example, the node is running a virtual
machine manager, and this flow chart is talking about a
procedure for deploying the operating system and the
application image instance on top of that node that's running the

virtual machine manager; correct?

So in this example, you are deploying an OS and an
application image to a node that is running a virtual
machine manager.

Testimony of Dr. Shenoy (Ex. 2002) at 71:12-72:6; see POR at 26-30

’138 Patent

CREATE NEW TIER

446

i

SPECIFY CAPTURED OSs/
APPLICATION IMAGE FOR NEW
TIER

448

i

SET TARGETS FOR TIER

'

ACTIVATE TIER

— 452

FIG. 27B

’138 Patent (Ex. 1001) at Fig. 27a-27b




'138 Patent | Three-Step Deployment Process - Figures 27A-B

Petitioner’s Expert: Dr. Shenoy

’138 Patent
Q. So in these examples -- or this example that we've
shown in Sundar, it appears that Sundar teaches that CREATE NEW TIER e
you store the image instances of the virtual machine T
manager and the image instance of the applications o SFECIFY GAPTURED 081 e
separately so they can be deployed in two different R
steps; correct? : 450
SET TARGETS FOR TIER
A. So certainly the virtual machine manager image and T g
the image of the software applications are stored ACTIVATE TIER
separately in this example on the image repository,
and then they are deployed. In this example, the FIG. 27B
virtual machine manager image is deployed, and
then the virtual disk image is deployed. 38 Patent (B 1001) 2t Fla. 27275

Testimony of Dr. Shenoy (Ex. 2002) at 73:2-74:3; see POR at 26-30

ﬁ



Dr. Shenoy Agrees | Three-Step Deployment Process

1140 ’138 Patent Specification

The image instance of the virtual machine manager deploys before the image
instance of the software applications. Ex. 2002 at 63:10-64:6; 68:12-69:2; 73:2-74:3.

Once the image instance of the virtual machine manager is deployed on the
node, it creates the virtual machine. Id. at 68:12-69:2; see also id. at 73:2-74:3

The image instance of the software application (e.g., virtual disk) deploys after
the deployment of the virtual machine manager and after the creation of the

3 virtual machine. The image instance of the software application deploys onto
the virtual machine (i.e., the unallocated node that is executing the virtual
machine manager). Id. at 63:10-64:6; 73:2-74:3.

POR at 28-31

—



'138 Patent | Claims Require an Ordered Sequence of Steps

Claim Language requires an ordered of steps:

1. deployment of the image instance of the virtual machine manager;
2. creation of virtual machine; and

3. deployment of the image instance of the software application on the
virtual machine

POR at 31-42

ﬁ



Claim 1 | Three-Step Deployment Process

’138 Patent
’138 Patent

The invention claimed is:

1. A distributed computing system comprising:

a software image repository comprising non-transitory,
computer-readable media operable to store: (1) a plural- _aoen 4088 _aooN
ity of image instances of a virtual machine manager that ! [ / 5 /
is executable on a plurality of application nodes, OSIAPP. OSIAPP. OS/APP.
wherein when executed on the applications nodes, the = £008 a5
image instances of the virtual machine manager provide i i eoo !
a plurality of virtual machines, each of the plurality of VIRTUAL MACHINE | | VIRTUAL MACHINE [VIRTUAL MACHINE
virtual machine operable to provide an environment that 404A 4048 404N
emulates a computer platform, and (ii) a_plurality of A
image instances of a plurality of software applications
that are executable on the plurality of virtual machines: VIRTUAL MAENE MANAGER
and

a control node that comprises an automation infrastructure )
to provide autonomic deployment of the plurality of PHYSICAL NODE
image instances of the virtual machine manager on the 40

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 FIG. 24

nodes and to provide autonomic deployment of the plu-

rality of image instances of the software applications on

the virtual machines by causing the plurality of image e FEEEs TOUa A 20
instances of the software applications to be copied from

the software image repository to the application nodes.

’138 Patent (Ex. 1001) at 36:25-49; see POR at 32-40




Claim 1 | Three-Step Deployment Process

Patent Owner’s Expert: Dr. Rosenblum

83.  Accordingly, my opinion is that the logic of Claim 1 requires that the
control node first deploy the image of the virtual machine manager, which executes
on the application node to which it is deployed, in order to create the virtual machine
so that the image instances of the software applications can then be deployed: If the
image instances of the virtual machine manager had not been deployed and executed,
the control node would be unable to deploy any image instances of the software

applications on the virtual machines,

Declaration of Rosenblum (Ex. 2001) at [ 83; see POR at 38

—



Claim 1 | Three-Step Deployment Process - “on the virtual machines”

’138 Patent

The only way to create virtual machines disclosed

The invention claimed is:

1. A distributed computing system comprising: in the ‘138 Patent is for a virtual machine manager
a software image repository comprising non-transitory, . . . .
computer-readable media operable to store: (i) a plural- image instance to execute on an application node

ity 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 Petitioner’s Expert: Dr. Shenoy
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

POR at 22, 32-40

image instances of a plurality of software applications Q. Are you aware of anything in the Sundar patent that
thadt are executable on the plurality of virtual machines; refers to a way that a virtual machine is created, other
an . . .

a control node that comprises an automation infrastructure than being created by a virtual machine manager?
to provide autonomic deployment of the plurality of
image instances of the virtual machine manager on the A. The two examples that we just discussed were ones
application nodes by causing the plurality of image . . .
instances of the virtual machine manager to be copied where the virtual machine manager was creating the

from the software image repository to the application
nodes and to provide autonomic deployment of the plu-
rality of image instances of the software applications on have not read the patent, but I cannot recall other
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.

virtual machine. Those were figures 26 and 27A. 1

disclosures that say otherwise from those two figures.

Testimony of Dr. Shenoy (Ex. 2002) at 33:12-21

’138 Patent (Ex. 1001) at 36:25-49; see POR at 32-40 H



Claim 1 | Three-Step Deployment Process - “on the virtual machines”

’138 Patent

to provide autonomic deployment of the plu-

rality of image instances of the software applications{on
the virtual machines

’138 Patent (Ex. 1001) at 36:45-47; see POR at 20-22, 35-40

’138 Patent

The term virtual
machine is used herein to refer to software that creates an
environment that emulates a computer platform. For
example, virtual machines 40 provide environmenthich
guest operating systems (OS) execute as through the operat-
ing systems were operating directly on a physical computing
platform.

’138 Patent (Ex. 1001) at 32:67-33:6

’138 Patent

Admin-
istrator 20 may then configure the virtual machine manager to
create a virtual machine (e.g., virtual machine 404) on node
400 (422). After creating the virtual machine, administrator

20 installs the particular operating systemirtual machine
404 (424).

'138 Patent (Ex. 1001) at 35:6-11;

ﬁ



Claim 1 | Three-Step Deployment Process - “on the virtual machines”

Within the context of the Challenged
Claims, a virtual machine is created
when the image instance of the virtual
machine manager executes on the
application node. Image instances of
the software applications are then
executable on the virtual machines.

POR at 35-40

Testimony of Dr. Shenoy (Ex. 2002) at
84:22-85:7; 85:18-86:11

ﬁ

Petitioner’s Expert: Dr. Shenoy

Q.

So would you agree with me, Dr. Shenoy, that the image
instances of the virtual machine manager must be capable of
creating a virtual machine on the software -- I'm sorry -- on the

application nodes when executed?

So when executed, the virtual machine manager will provide
one or more virtual machines on that application node.

And I might have asked a bad question, so I apologize if I did.
But those image instances of the software applications that you
just mentioned must be capable of being executed on the virtual
machines. And in the context of claim 1, those virtual machines
are created when the plurality of virtual machine managers

are executed; correct?

So that was a long question, and I will repeat what I said
earlier. That when executed on the application nodes, the
virtual machine manager provides a plurality of virtual
machines. And also, that the image instances of software
applications are executable on the virtual machines.




Claim 1 | Three-Step Deployment Process - “on the virtual machines”

’138 Patent

The invention claimed is:

1. A distributed computing system comprising;

a software image repository comprising non-transitory, .
computer-readable media operable to store: (i) a plural- Process Control Corp. v. HydReclaim Corp.
ity 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 [tlhe presence of that identical language clearly

image instances of the virtual machine manager provide P ' : v :

[piucality of virtusl mackines, each offflphurality of indicates that 'a discharge rate' in clause [b] is

virtual machine operable to provide an environment that the same as 'the discharge rate' in clause [d],

emulates a computer platform, and (ii) a plurality of . . . .

image instances of a plurality of software applications both referrmg to the rate (m units of weight per
unit of time) that material is discharged from the
common hopper to the material processing

that are executable onl thelplurality of virtual machines;
and
a control node that comprises an automation infrastructure

to provide autonomic deployment of the plurality of machine. In addition, that conclusion avoids any
image instances of the virtual machine manager on the .
application nodes by causing the plurality of image lack of antecedent basis problem for the

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 plu-
ra]ity ofimage instances of the software app]ications on See Process Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 1356-57 (Fed. Cir. 1999)
virtual machines by causing the plurality of image (emphasis added)
mstances of the software applications to be copied from

the software image repository to the application nodes.

occurrence of 'the discharge rate’ in clause [d]")

’138 Patent (Ex. 1001) at 36:25-49; see POR at 32-40




Claim 19 | Requires the Same Three-Step Deployment Process

’138 Patent

’138 Patent
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 408A 4088 408N
image instances of the virtual machine manager provide ' ' : :
. . . ) . OS/APP. OS/APP. 5 OS/APP.

a plurality of virtual machines, each virtual machine 406A 4068 5 406N
operable to provide an environment that emulates a com-
puter platform; ! ! eoe v

storing a plurality of image instances of a plurality of VIRTUAL MACHINE | | VIRTUAL MACHINE VIRTUAL MACHINE
software applications that are executable on the plurality 4044 ﬁ% =

of virtual machines;
executing a rules engine to perform operations to auto- VIRTUAL MACHINE MANAGER
nomically deploy the image instances of the virtual 402
machine manager on the application nodes by causing
the image instances of the virtual machine manager to be J
. o . PHYSICAL NODE
copied to the application nodes; and 400
executing the rules engine to perform operations to auto- —
nomically deploy the image instances of the software
applications on the virtual machines by causing the
image instances of the software applications to be cop- FIG. 24

ied to the application nodes.

138 Patent (Ex. 1001) at Fig. 24

’138 Patent (Ex. 1001) at 38:1-21; see POR at 41-42




Claim 19 | Requires the Same Three-Step Deployment Process

Petitioner’s Expert: Dr. Shenoy

Q.  Okay. And the -- with respect to the storing elements of claim
19, the plurality of image instances of the virtual machine
manager are separate images from the plurality of image

instances of the plurality of software applications; correct?

A.  So, again, here the plurality of image instances of the virtual
machine manager are separate from the plurality of image
instances in the software applications.

Q. Okay. And the plurality of image instances of the plurality of
software applications must be able to be executed on a plurality

of virtual machines; correct?

A.  So it does say in the second storing step that the plurality of
image instances of a plurality of software applications that
are executable on the plurality of virtual machines. So they
are executable or can be executed on the plurality of
virtual machines.

Testimony of Dr. Shenoy (Ex. 2002) at 98:16-99:13; see POR at 41-42

ﬁ



Claim 26 | Requires the Same Three-Step Deployment Process

’138 Patent
’138 Patent

26. A non-transitory, computer-readable medium compris-
ing instructions stored thereon, that when executed by a pro-
grammable 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 i i eoo !
operable to provide an environment that emulates a com- VIRTUAL MACHINE | | VIRTUAL MACHINE [VIRTUAL MACHINE
puter platform; 4044 4048 404N

. - ; . A
store a plurality of image instances of a plurality of sofi-
ware applications that are executable on the plurality of VIRTUAL MACHNE MANAGER

virtual machines; 402
perform operations to autonomically deploy the image
instances of the virtual machine manager on the appli- y
cation nodes by causing the image instances of the vir- PHYSICAL NODE
tual 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 FIG. 24
machines by causing the image instances of the software
applications to be copied to the application nodes.

'/408A ) '/4083 ‘ (-MJBN

OS/APP. OS/APP. OS/APP.
406A 4068 406N

138 Patent (Ex. 1001) at Fig. 24

’138 Patent (Ex. 1001) at 38:61-67-39:1-15; see POR at 42




Petitioner’s Claim Construction

Improperly Seeks to Avoid Three-Step Deployment Process

Petitioner’s Construction

A.  “aplurality of image instances of a plurality of software ’138 Patent
applications that are executable on the plurality of virtual
machines” (Claim 1)

Specifi-
A POSITA would have understood this term is satisfied by, but not limited cally, control node 12 may utilize the captured images as a
golden images for the particular operating systems, applica-
to, a plurality of virtual disk image files. Dependent claim 2 specifies that “the tions an-d specific configuration of the Vlftu?l maghme. The
golden image may then be used to produce image instances,
image instances of the plurality of software applications comprise virtual disk 1.e., virtual disk images in this case, that are bootable on the
virtual machines. The image instances may likewise be stored

image files.” A teaching sufficient to satisfy claim 2 must also be sufficient to in application matrix 350 for autonomic deployment.

satisfy claim 1. /d. §38.
’138 Patent (Ex. 1001) at 33:60-67

Petition at 13; see POR at 17-22; 42-45

Petitioner attempts to read “that are executable on the plurality
of virtual machines” out of the Challenged Claims

ﬁ



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Ground 1: Khandekar
Khandekar

The main feature of the invention is a VM provisioning
server 800, which, like any conventional computer system,
will include system hardware, system software, devices, etc.

Khandekar Patent (Ex. 1004) at 9:26-27

A provisioning server automatically configures a virtual
machine (VM) according to user specifications and then
deploys the VM on a physical host. The user may either
choose from a list of pre-configured, ready-to-deploy VMs, or
he may select which hardware, operating system and appli-
cation(s) he would like the VM to have. The provisioning
server then configures the VM accordingly, if the desired
configuration is available, or it applies heuristics to configure
a VM that best matches the user’s request if it isn’t. The
invention also includes mechanisms for monitoring the status
of VMs and hosts, for migrating VMs between hosts, and for
creating a network of VMs.

Khandekar Patent (Ex. 1004) at Abstract see POR at 46-49 H



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Using VM in a different context than “virtual machine” in the °138 Patent

’138 Patent

Admin-
istrator 20 may then configure the virtual machine manager to
create a virtual machine (e.g., virtual machine 404) on node
400 (422). After creating the virtual machine, administrator
20 installs the particular operating system on virtual machine

404 (424).

'138 Patent (Ex. 1001) at 35:6-11; see POR at 46-49

Khandekar

A “model virtual machine” is a virtual machine (VM) that
contains a certain configuration of guest operating system
320, service pack, and applications 360, where the applica-
tions have been tested and are known to work correctly. A
model VM may be used to provision new VMs with the same
configuration.

Khandekar (Ex. 1004) at 8:51-56 H



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Use of “VM” is different than “virtual machine” in the 138 Patent

Dr. Shenoy — describing VMs in Khandekar

Q.

Testimony of Dr. Shenoy (Ex. 2002) at 108:17-109:13; see POR at 46-49 ’138 Patent (Ex. 1001) at Fig. 26 i

Okay. And do those three choices represent the three types of VMs that we
just discussed?

The three choices here talk about the prebuilt model VM, the custom-
built, and instantly provisioned, also referred to as an instant deploy
VM. So those are the three examples of VMs that we were just talking
about.

Okay. And each of those three examples, those VMs would include at least

an operating system and some applications; is that correct?

So all of those three would include an operating system. They would
also include applications. And there are em- -- the embodiments
described in the reference where it talks about custom-built VMs that
start with an application only. And then that -- sorry — with an
operating system only, and then the applications are installed later on.

SET ASIDE A NODE THAT IS
RUNNING VIRTUAL MACHINE
MANAGER

—420

]

CREATE A VIRTUAL MACHINE
ON THE NODE

—422

]

INSTALL AN OPERATING
SYSTEM ON THE VIRTUAL
MACHINE

—424

Y

INSTALL APPLICATIONS ON
THE OPERATING SYSTEM

426

]

PERFORM ANY NEEDED
CONFIGURATION TO OS OR
APPLICATONS

—428

L]

SNAPSHOT THE VIRTUAL DISK
OF THE VIRTUAL MACHINE

430

¥

CAPTURE THE VIRTUAL DISK
TO THE CONTROL NODE

432

FIG. 26



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Use of “VM” is different than “virtual machine” in the 138 Patent

Petitioner’s Expert: Dr. Shenoy

Q. [Isa virtual machine and a virtual machine image

two different things?

A. So I've explained that is right in my Dr. Shenoy acknowledged this
declaration. A virtual machine image is distinction of the use of the term
different from a virtual machine. I've also VM in Khandekar

explained that Khandekar sometimes uses the

shorthand when he says VM, it's referring to

the VM images, and depending on the

context, sometimes the VM means the virtual

machine itself.

Testimony of Dr. Shenoy (Ex. 2007) at 95:4-12; see Patent Owner Sur-Reply at 1-2

ﬁ



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Provides little disclosure on how virtual machine monitor is deployed

Khandekar Khandekar
This As is mentioned above, a VMM is typically included for
interface is often referred to as a “virtual machine monitor” each VM in order to act as its software interface with the
(VMM). ) o underlying host system. In the preferred embodiment of the
‘ A VMM is usually a thin piece of software that runs invention, a VMM is already pre-installed on each host 1000,
directly on top of the host and virtualizes all, or at least some 1001 so as to ensure compatibility and proper configuration.
of, the resources of the machine, or at least of some machine. Several products are available from VMware, Inc. of Palo

Alto, Calif., that configure conventional computers, both
stand-alone desktop computers and multi-user servers, to
load and run multiple VMs. It would also be possible, how-

Khandekar Patent (Ex. 1004) at 7:4-9

Khandekar ever, for a corresponding VMM to be included along with

each staged VM, as long as the characteristics of the host on

In the following description of the invention, merely for the which the VM is to be installed are known. An advantage of

Sfjlke of'simpliciFy, only one VM/VMM pair is discussed. The pre-installing a VMM, without a VM, on a plurality of hosts,

discussion applies equally, however, to all such VM/VMM such as hosts 1000, 1001, 1003, is that it will then be possible

pairs that may be included in any given implementation of the to deploy a given VM on any arbitrary one (or more) of these
invention. Moreover, it will be assumed below that when a hosts.

VM is installed on a host, then a corresponding VMM is either
already installed on the host, or is included and installed
together with the VM.

Khandekar Patent (Ex. 1004) at 13:17-35

Khandekar Patent (Ex. 1004) at 8:36-43; see POR at 48-49

—



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Does Not Disclose the Three Step Deployment Process
’138 Patent

The invention claimed is:

1. A distributed computing system comprising:

a software image repository comprising non-transitory,
computer-readable media operable to store: (i) a plural-
ity of image instances of a virtual machine manager that Khandekar
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

“Deployment” is the step of taking a staged VM, copying it

Virtual machine operable to provide an environment that to a host machine and letting it configure with a new identity.
emulates a computer platform, and (ii) a plurality of The process of deployment is complete when the virtual
image instances of a plurality of software applications . .
that are executable on the plurality of virtual machines:; machine is r eady to be accessed and used by a user.
and
a control node that comprises an automation infrastructure
to provide autonomic deployment of the plurality of Khandekar Patent (Ex. 1004) at 8:64-67

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 plu-
rality 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.

’138 Patent (Ex. 1001) at 36:25-49; see POR at 50-52




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Does Not Disclose the Three Step Deployment Process of the Challenged Claims

Petitioner’s Expert: Dr. Shenoy

Q.  Okay. And do those three choices represent the three types of
VMs that we just discussed?

A.  The three choices here talk about the prebuilt model VM,

Patent Owner
the custom-built, and instantly provisioned, also referred

to as an instant deploy VM. So those are the three

Indeed, Khandekar states that the examples of VMs that we were just talking about.

deployment process is a single step: "'Deployment’ is the step of taking a staged Q. Okay. And each of those three examples, those VMs would

VM, copying it to a host machine and letting it configure with a new identity." include at least an operating system and some applications; is
that correct?

POR a0 A. So all of those three would include an operating system.

They would also include applications. And there are em- -
- the embodiments described in the reference where it
talks about custom-built VMs that start with an
application only. And then that -- sorry — with an
operating system only, and then the applications are
installed later on.

Testimony of Dr. Shenoy (Ex. 2002) at 108:17-109:13; see POR at 47-50




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Does Not Disclose the Three Step Deployment Process of the Challenged Claims

Khandekar
Petitioner relies on “Fig. 1” prior art
.. . FIG. 1
for limitation [1d] (Prior Art)
. VM 340
Petition @ 360 s
314
e 300-n
[1d]  wherein when executed on the applications nodes, the image instances 825922
of the virtual machine manager provide a plurality of virtual 10 ¢ 512 Ve
machines, each of the plurality of virtual machine operable to provide | V‘FROC | VM;q |
an environment that emulates a computer platform, and 500-1 [ypmn
VM DEVICE T MEMORY .
Khandekar renders this limitation obvious. Ex. 1003 §112-116. First, 540 | EMULATORS | 51 | MAPPING P
500-n
Khandekar teaches or suggests that, when executed on the applications nodes (e.g., 200 [sySTEM I I
SOFTWARE I L P
hosts), the image instances of the virtual machine manager (e.g., VMM, for 0 ;
400 100
example labelled 500-1 “VMM” through 500-n “VMMn” in Fig. 1) are executed ¢ ol SYSTEM HARDWARE T
DEVICES =T 114 W N\
on the host computer and provide a plurality of virtual machines (e.g., labelled 110 150 NC | | MEM
=
700
300-1 “VM” through 300-n “VMn”). See Ex. 1004, Fig. 1: P L .

Petition at 37; see POR at 49-52 Khandekar Patent (Ex. 1004) at Fig. 1




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Does Not Disclose the Three Step Deployment Process of the Challenged Claims

Patent Owner’s Expert: Dr. Rosenblum Khandekar
120. I note that FIG. 1 of Khandekar is labeled "Prior Art" and thus is not FIG. 1
(Prior Art)
Khandekar's invention. It certainly is not part of the invention disclosed in FIG. 2. v r
In describing FIG. 1, Khandekar offers no explanation (and indeed no disclosure at @ 0 300-1
314
all) of how the VMMs (500-1 and 500-n) might have arrived on the hosts (whether 320 ~ 00
GUEST -
DRVS
through deployment or any other method). In my opinion, therefore, Petitioner does os 32 YMin
310\¢ 312, ---
not explain how FIG. | teaches that VMMSs (500-1 and 500-n) can provide "a | VPROGC | VNEM | o
-1 [ VMMn
plurality of virtual machines" on the application nodes. In my opinion, element [1d] V':::]/ EMEEEA\{I_?CI}ERS 512/— mﬁ;ﬂ‘g% ; /_v
of Claim 1 is significant because it recites how the virtual machine is created. I 500-n I
) . o ) . 200 [SYSTEM
Neither FIG. 1 nor any of the accompanying description (all of which are "Prior Art" .| SOFTWARE I L P
220
within the disclosure of Khandekar) provide any disclosure of how the disclosed 400 100 c
SYSTEMHARDWARE  ———,
VMM creates or provides the VM. It is my opinion, therefore, that Petitioner has DEVICES =T 114 ;EM
not demonstrated that Khandekar satisfies limitation [1d]. 110 150\/~| N;C |
700
b l N

Declaration of Rosenblum (Ex. 2001) at I 120; see POR at 50-52

Khandekar Patent (Ex. 1004) at Fig. 1




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar — Does Not Disclose the Three Step Deployment Process of the Challenged Claims

Petitioner relies on Khandekar’s disclosure related to Khandekar
prebuilt, custom-built, and instantly deployable VMs for
. . - . . . 800
limitation [1e] — Examples of which are shown in Fig. 2 FIG. 2 y
PROVISIONING SERVER
810 850 890
ngm PROVISIONING APPLICATION ‘
Petition ENGINE LIBRARY
880
| HEURISTICS i TASK %azo
[le] (i) a plurality of image instances of a plurality of software ENGINE MANAGER
applications that are executable on the plurality of virtual machines; 860 830 840
and TEMP Xg: - INSTANT-DEPLOY
USAGE AREA STAGIN VMs
Khandekar teaches or suggests this limitation. See e.g., Ex. 1004, 18:56-
19:2, 10:15-26, 14:4-18; Ex. 1003 §9122-139. Limitation [1e] may be satisfied by a
700
plurality of virtual disk image files (see §V.A), which Khandekar teaches three NI T DEPL .
VMx VMy VMy VMw 10
ways: with pre-built, custom-built, and instantly-deployable VMs. Khandekar HoST [HosT | [HOST | /“oepL
1000~ 1001 1003~ (tO
presents the user with three choices for storing and deploying image instances. See =
Ex. 1004, 9:10-25:
Khandekar Patent (Ex. 1004) at Fig. 2

Petition at 41; see POR at 50-52




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Does Not Disclose the Three Step Deployment Process

Patent Owner’s Expert: Dr. Rosenblum

135. First, with regard to the "instant deploy" VMs, the Khandekar
specification explains that this disclosure does not describe deployment of an image
instance at all, but rather the reallocation of already-running VMs. See Ex. 1004 at
9:23-25 ("Instantly provision a VM by resuming it from a suspended state. Such a
VM is referred to below as a [sic] an 'instant deploy’ VM."). As described by
Khandekar, instant-deploy VMs are fully configured and thus do not include the step
of "provid[ing] the autonomic deployment of the plurality of image instances of the
software applications on the virtual machines . . .," as required by the '138 Patent.
See id. at 17:31-33 ("This component of the provisioning server 800 contains fully

configured VMs that are suspended and are ready to be instantly deployed.").

Declaration of Rosenblum (Ex. 2001) at  135; see POR at 52-53

Khandekar

FIG. 2 P

PROVISIONING SERVER
810 850 890
PROVISIONING | | APPLICATION 5
ENGINE LIBRARY DATABASE
880
HEURISTICS TASK 820
ENGINE MANAGER
860 830 840
TEMP VM INSTANT-DEPLOY
USAGE AREA STAGING VMs
700
DEPL. | | DEPL. |~~~ mMIGR DEPL.
VMx VMy VMy VMw 1002
HOST [ HosT | [HOST | /“DEPL
1000~ 1001~ 1003~ (tO

VMz

Khandekar Patent (Ex. 1004) at Fig. 2




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Does Not Disclose the Three Step Deployment Process

Khandekar
800
Patent Owner’s Expert: Dr. Rosenblum FIG. 2 y
PROVISIONING SERVER
810 850 890
136. Second, with regard to the "pre-built" VMs, Khandekar discloses that, PR%‘{E:SQ'NG el
"[i]n the preferred embodiment of the invention, pre-built VMs will be stored with 880
EESEr NS
their operating systems and applications installed . ..." Id. at 15:43-45. This
860 830 840
directly contradicts the Challenged Claims, which require that the software TEMP VM INSTANT-DEPLOY
USAGE AREA STAGING VMs
application image instances be deployed on the virtual machines as the final step of
the three-stage deployment process.
700
DEPL. || DEPL. |~~~ MIGR DEPL.
VM: VM VM 1002
Declaration of Rosenblum (Ex. 2001) at {] 136; see POR at 52-53 Wost | [rost] | s W
1000~ 100" 1003~ (tO
VMz

Khandekar Patent (Ex. 1004) at Fig. 2




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Does Not Disclose the Three Step Deployment Process

Patent Owner’s Expert: Dr. Rosenblum

Khandekar
137. Third, with regard to the "custom built" VMs, Khandekar discloses that
FIG. 2 P
"custom built VMs will be stored with just their operating systems installed.” /d. at PROVISIONING SERVER
.. . . C 810 850 540
15:45-46. To provision a custom built VM, Khandekar discloses that a provisioning rrovisionng | [aetcamon]
ENGINE LIBRARY
engine "creates the custom answer file 864 and the application installation software 550
. . . . HEURISTICS TASK

862." Id. at 21:46-50. As Khandekar explains, this "involves running an executable | ENGINE i MANAGER %azo
. . . . . . 860
installation file 851 [provided by the application vendor] that takes input from a text = -

TEMP VM INSTANT-DEPLOY

L . . USAGE AREA STAGING VMs

file, called an 'answer file,' that specifies the parameters for installation for that
application (for example, the folder to install it in) and the installation files/data 853
that need to be copied to the machine (here, virtual machine) that the application is 10 ¥ -

DEPL. | | DEPL. |\~ MIGR DEPL.

VMx VMy VMy VMw 1002
to be installed on.” Id. at 18:61-19:2. This "executable installation file," i.e., the file HOsT [ HosT | [HOST | /“DEpPL

1000~ 100" 1003~ (tO
used to install an application for the first time, is not equivalent to the "image i
instances of software applications" required by the '138 Patent. As Netflix admits,

Khandekar Patent (Ex. 1004) at Fig. 2

Declaration of Rosenblum (Ex. 2001) at | 137; see POR at 50-53




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Petitioner attempts to avoid three-step deployment process by ignoring antecedent basis

Petitioner’s Expert: Dr. Shenoy

Are you familiar with the legal term "antecedent basis"?
No, I am not.

Okay. But you would agree with me that the first time that the term
"virtual machines appears in claim 1 of the Sundar patent is 33
where it says "a plurality of virtual machines"; correct?

Yeah. If you ignore the words "virtual machine" in the context
of the virtual machine manager that's also in the claim, the first
time the words appear is in line 33 where it talks about a
plurality of virtual machines.

Okay. So when it says in line 40 — the very end of line 46 and the
beginning of line 47, where it says "on the virtual machines,"
doesn’t "the virtual machines" there refer to the virtual machines
that were first described in line 33 of claim 1 of the Sundar patent?

So I haven't given an opinion on that issue in my declaration.
You know, I would have to think about whether that term
"virtual machine“ in that sentence is referring to the plurality
of virtual machines, because the previous term talks about
plurality of virtual machines on many different nodes.

As you sit here today, are you aware of any reason why a person of
ordinary skill reading claim 1 of the Sundar patent wouldn't
consider the phrase "the virtual machines" in line 47 of column 36
to mean the same thing as "a plurality of virtual machines" in line
33 of column 36 of the Sundar patent?

So, again, I did not opine on that particular issue. The first part
of the claim talks about a software image repository. It talks
about images in that repository that, when executed, are
executable on a plurality of virtual machines. The second part
of the claim talks about a control node that is performing
deployment. So I do not have an opinion on that issue at this
point.

* x %
Okay. And so you -- and just to be clear, you did not offer an
opinion on that issue in your declaration, which has been marked as
Exhibit 1 in this deposition; correct?

So as far as the issue of the words "virtual machines" that
appear on line 47, whether they refer to the same virtual
machines that are mentioned in line 33, I have not offered an
opinion in my declaration.

Testimony of Dr. Shenoy (Ex. 2002) at 90:17-92:15; 93:3-12; see POR at 53-56




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Petitioner attempts to mix and match different prior art disclosures

Patent Owner’s Expert: Dr. Rosenblum

123.  As such, there really is no dispute that Khandekar fails to disclose or
suggest the three-step deployment process that, as I discuss above, is required by the
Challenged Claims. See supra Section VIII. Petitioner does not argue otherwise.
Instead, Petitioner selects different portions of the Khandekar reference to apply
against each limitation (or each part of a limitation) of the Challenged Claims in
isolation, without regard to the overall claim structure. As I noted, I do not believe
that the logic or grammar of the Challenged Claims (including the principle of
antecedent basis) permits this piecewise analysis. Nor do I believe that the ordering
required by the specification permits the three steps of the three-step deployment

process to be analyzed outside of their context together in the Challenged Claims.

Declaration of Rosenblum (Ex. 2001) at | 123; see POR at 56




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Elements [1c] and [1d] of the Challenged Claims

’138 Patent
The invention claimed is: Khandekar
1. A distributed computing system comprising:
a software image repository comprising non-transitory, As 1s mentioned above, a VMM is typically included for
computer-readable media operable to store: (i) a plural- . . . .
S ; : . each VM in order to act as its software interface with the
1 ity of image instances of a virtual machine manager that R X
c is executable on a plurality of application nodes, underlying host system. In the preferred embodiment of the
wherein when ex?cgted. on tlhe agﬂlications nodes, Fl;e invention, a VMM is already pre-installed on each host 1000,
image instances of the virtual machine manager provide il :
1d o plurality of virtual machines, each of the plurality of 1001 so as to ensure compatlblhty and proper configuration.
virtual machine operable to provide an environment that Several pI"OdUCtS are available from YMware, Inc. of Palo
emulates a computer platform, and Alto, Calif., that configure conventional computers, both

stand-alone desktop computers and multi-user servers, to
load and run multiple VMs. It would also be possible, how-
ever, for a corresponding VMM to be included along with
each staged VM, as long as the characteristics of the host on
which the VM is to be installed are known. An advantage of
pre-installing a VMM, without a VM, on a plurality of hosts,
such as hosts 1000, 1001, 1003, is that it will then be possible
to deploy a given VM on any arbitrary one (or more) of these
hosts.

Khandekar Patent (Ex. 1004) at 13:17-35

’138 Patent (Ex. 1001) at 36:25-49; see POR at 57-60




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Elements [1c] and [1d] of the Challenged Claims

such VM/VMM pairs that may be included in any given
Patent Owner’s Expert: Dr. Rosenblum

implementation of the invention. Moreover, it will be

assumed below that when a VM is installed on a host, then
140. T believe that this teaching of Khandekar is further reinforced by the a corresponding VMM is either already installed on
the host, or is included and installed together with the

fact that Khandekar teaches that VMMs and VMs are always to be considered in VM
pairs: Id. at 8:36-43 (emphasis added). Khandekar thus teaches that any VMM included

In the following description of the invention, merely for with a VM is included in such a way that the VMM and VM are bound together as

the sake of simplicity, only one VM/VMM pair is a pair. Furthermore, logic and grammar dictate that the phrase "included and
discussed. The discussion app]ies equa][y, however, to all installed together" quoted above must be read as "included together and installed
such VM/VMM pairs that may be included in any given together", thereby teaching that whenever a VMM is included with a VM, it is
implementation of the invention. Moreover, it will be included together with the VM in the same image, since the only VMs described by
assumed below that when a VM is installed on a host, then Khandekar as being "installed” on a host are those VMs that have been captured in
a corresponding VMM is either already installed on an image. This view of a VMM and VM being bound in pairs is further reinforced
the host, or is included and installed together with the

by Khandekar's teaching that "from the perspective of the system designer the VM
VM.

and VMM can be considered to form a single cooperating system." /d. at 7:40-

42 (emphasis added). In other words, a VM/VMM pair forms a single cooperating

Declaration of Rosenblum (Ex. 2001) at  140; see also POR at 57-60
system.




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Elements [1c] and [1d] of the Challenged Claims

Patent Owner’s Expert: Dr. Rosenblum

Petitioner’s Expert: Dr. Shenoy

141. In light of these teachings of Khandekar, I believe that not only is it

unfounded speculation for the Petitioner to assert that a POSITA would store images
A POSITA would have found it obvious to follow

of a VMM separately from images of a VM, but in order to do so, the POSITA must
these teachings from Khandekar, with VMM images being stored in the

perform a creative step that contradicts the teachings of Khandekar. This creative
provisioning server and provided to hosts together with VM images,

step — the storage of images of a virtual machine manager for subsequent autonomic

deployment — is disclosed only in the '138 Patent.
Declaration of Dr. Shenoy (Ex. 1003) at 51-52

Declaration of Rosenblum (Ex. 2001) at 7 141; see POR at 57-60




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Elements [1c] and [1d] of the Challenged Claims

Patent Owner’s Expert: Dr. Rosenblum

130. In my opinion, Petitioner identifies no disclosure in any prior art,

) ] ) . Similarly, I find Petitioner's reliance on French's teaching that
including the references cited as part of the grounds for review (Khandekar, Le

) a "bootable core and the virtual machine manager image must be installed in a secure
(Ex. 1005), Sidebottom (Ex.1006), and Stone (Ex. 1007)), as well as other

. . . partition," to be unavailing; once again, Petitioner identifies nothing in the reference
references mentioned in the Petition (such as Powell (Ex. 1014) and French

. . . . . that suggests this image might be stored on a software repository. Id (quoting
(Ex. 1016)), that suggest storing an image of a virtual machine manager in a software

, . . ) . Ex. 1016, 1 0049). Moreover, I note that neither of these references was listed as
repository, let alone storing a plurality of such images. Petitioner quotes the Powell

) ) ) part of the grounds asserted against the Challenged Claims.
reference as teaching that a hypervisor can be loaded as part of an operating system

or firmware image. See Pet. at 20 (quoting Ex. 1014, § 0062). I find nothing in this Declaration of Rosenblum (Ex. 2001) at  130; see POR at 57-60

disclosure that suggests virtual machine manager images might be stored on a

Petitioner cites to no evidence to support
position that it would be obvious to store
separate images of a virtual machine manager

software repository.




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Elements [1c] and [1d] of the Challenged Claims

Patent Owner’s Expert: Dr. Rosenblum

131. Further, even assuming (contrary to my opinion) that a POSITA might
have found it obvious to store an image of a virtual machine manager in a software
repository, I see no evidence in the record that image instances of such a virtual
machine manager might be capable of being executed on an application node to
create (provide) a virtual machine, in the sense Khandekar uses that term. Again, in
the context of the Challenged Claims, a virtual machine is a bare metal platform onto
which operating systems and applications can be deployed, but it does not include
the software itself. See supra 4129, 52. Petitioner identifies nothing in Khandekar
that suggests that an image of a virtual machine manager stored in a software
repository might have such a capability. Rather, as I note above, the VMs deployed
(in a single step) according to Khandekar's teachings already include an operating
system and applications. See supra ¥y 114; accord infra 7 132-37. Thus, these VMs
cannot also serve as the virtual machines provided/created by execution of the virtual

machine manager on an application.

Declaration of Rosenblum (Ex. 2001) at § 131; see POR at 57-60




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Element [1e] of the Challenged Claims

’138 Patent Patent Owner

The invention claimed is:

1. A distributed computing system comprising:

a software image repository comprising non-transitory,
computer-readable media operable to store: (i) a plural-
ity 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

1d a plurality of virtual machines, each of the plurality of

virtual machine operable to provide a i

emulates a computer platform, and

The VMs disclosed in Khandekar already contain an operating
system and/or software application at the time they are deployed by the provisioning
1c server. Id. Therefore, Petitioner relies on the VMs disclosed in Khandekar to satisfy

both the "image instances of the plurality of software applications" and "virtual

machine" portions of this claim element.

POR at 60

Khandekar

A “model virtual machine” is a virtual machine (VM) that
contains a certain configuration of guest operating system
320, service pack, and applications 360, where the applica-
tions have been tested and are known to work correctly. A
model VM may be used to provision new VMs with the same
configuration.

Khandekar Patent (Ex. 1004) at 8:51-56

’138 Patent (Ex. 1001) at 36:25-49; see POR at 60-62




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Khandekar Fails to Disclose Element [1e] of the Challenged Claims

’138 Patent

The invention claimed is:
1. A distributed computing system comprising:
a software image repository comprising non-transitory,
computer-readable media operable to store: (i) a plural- Patent Owner
ity 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
1d a plurality of virtual machines, each of the plurality of
virtual machine operable to prov1de

1c
Once again, this claim element requires both "virtual machines” created by the

execution of a virtual machine manager and "image instances of software

emulates a computer platform, and L . . . .
P b applications" that deploy "on the virtual machines" — the VMs disclosed in

Khandekar cannot be both. See Ex. 2001, ] 131-32.
a control node that comprises an automation infrastructure

POR at 61

and to provide autonomic deployment of the plu-
rality 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.

’138 Patent (Ex. 1001) at 36:25-49; see POR at 60-62




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Advantages of the Challenged Claims Over Khandekar

Example: 5 different image instances of virtual machine manager and
5 different image instances of software applications




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Ground 2: Khandekar in View of Le

Le adds nothing to Khandekar with respect to the Challenged Claims

Le discloses whole disk imaging with VMM software already installed

’680 Patent Petition

Virtual disks and conventional disk images are similar in

: : Le teaches “us[ing] disk imaging to quickly provision a bare-metal computer
that they encapsulate the state of a computer’s disk. Cloning

a virtual machine, however, is generally much easier than the on the network with a complete software stack consisting of an operating system
equivalent image deployment operation on physical comput- and a set of core applications.” Ex. 1005, 54:14-21, 15:63-65, 16:29-30, 8:10-23,
ers. In order to clone a virtual machine, a user needs simply to

make copies of its conﬁguration and virtual disk files, and 22:32-44, 67:31-40. “Before the initial image is captured, the base computer is

place them on the host computer of choice. To power on and
run the cloned virtual machine, all that the host computer
needs is to have the appropri ate VMM software installed. are required on all clones. Any computer deployed from this image would inherit

the same set of software.” /d., 10:55-62; Ex. 1003 §9100-101.

configured with an operating system and common set of software applications that

Le (Ex. 1005) at 14:22-32; POR at 64-65

Petition at 34; Patent Owner Sur-Reply at 21-22

ﬁ



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Ground 2: Khandekar in View of Le

Le adds nothing to Khandekar with respect to the Challenged Claims

Le discloses whole disk imaging with VMM software already installed

680 Patent Patent Owner’s Expert: Dr. Rosenblum

A computer management system can use disk imaging to 150. In other words, Le, like Khandekar, presumes that a VMM has already
quickly provision a bare-metal computer on the network with
a complete software stack consisting of an operating system
and a set of core applications. The resulting cloned computer provides no disclosure of how the pre-existing installation of a VMM might have
can then be further customized and personalized using the
customization techniques described earlier. A single template
image, or a small set of core template images, is used to create correspond to the software application image instance, is copied to the host before
clones.

been installed when discussing deployment of disk images, and that reference

occurred. Le also appears to teach that the "cloned virtual machine," which would

the VMM is executed. See id. at 54:14-21.

Le (Ex. 1005) at 54:14-21 ;
Declaration of Rosenblum (Ex. 2001) at §] 150; POR at 64-65

ﬁ



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Ground 2: Khandekar in View of Le

Implicitly acknowledging that Khandekar and/or Le do not disclose the
three-step deployment process of the Challenged Claims, Petitioner asserts
a new argument in its Reply

Petitioner’s Expert: Dr. Shenoy Patent Owner
PO attacks Khandekar alone but did not address the combination of In fact, the terms "physical
Khandekar with Le. Petitioner and Dr. Shenoy explained how the combination image" and "booting the host computer" are found nowhere in the Petition.”
teaches PO’s three-stage deployment process by deploying the physical image of a Patent Owner’s Sur-Reply at 21

host computer (including the VMM) using Le’s teachings, booting the host

computer, and then deploying the virtual image of a VM to the host using

Dr. Shenoy could only identify his “reply dec.”
as disclosing this position

Khandekar’s teachings. This evidence stands unrebutted.

Peitioner's Reply at 21 Testimony of Dr. Shenoy (Ex. 2007) at 133:15-140:15; Patent Owner’s Sur-Reply at 21

ﬁ



All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Ground 2: Khandekar in View of Le

Petitioner’s new argument still lacks merit

Le Patent Owner

A powered-off (i.e., inactive) virtual machine generally According to this teaching, the virtual machine manager
comprises a configuration file that describes the VM’s set of
hardware devices, such as memory size and input/output
ports, and a virtual disk file. Those two files define a Complete on this novel theory, one would have to (1) deploy the virtual machine manager
computer, and can be moved or copied from one host com-
puter to another. Virtual machines can thus be viewed as
mobile computers, tota]]y encapsu]ated and represented by a a virtual machine, as required by the Challenged Claims. Even this alleged
set of files.

cannot create a virtual machine until the VM image has been deployed. Thus, even

image and (2) deploy the VM image before the virtual machine manager could create

combination does not include another step of deploying a software application image

on to this virtual machine, as the Challenged Claims also require.
Le (Ex. 1005) at 14:14-21

Patent Owner’s Sur-Reply at 21-22




All Challenged Claims Are Valid Over Petitioner’'s Asserted Prior Art

Ground 3: Khandekar in View of Le and Sidebottom

Patent Owner

3. Ground 3: Khandekar, Le, and Sidebottom

Petitioner further allege that Claims 9 and 10 are obvious under 35 U.S.C.
§ 103, over the combination of Khandekar, Le, and Sidebottom. See Pet. at 9.
Petitioner does not allege that Sidebottom provides any material disclosure with
regard to Claims 1, 19, and 26. See Ex. 2001, § 153-54. Those claims, therefore,
are valid over the combination of Khandekar, Le, and Sidebottom for the reasons
discussed supra Sections IV.E.1 and IV E.2 with regard to Grounds 1 and 2. See id.
Claims 9 and 10 are valid over the same combination at least by virtue of their

dependence from Claim 1.

POR at 65

ﬁ
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Ground 4: Khandekar in View of Le and Stone

Patent Owner

4. Ground 4: Khandekar, Le, and Stone

Petitioner further allege that Claim 17 is obvious under 35 U.S.C. § 103, over
the combination of Khandekar, Le, and Stone. See Pet. at 9. Petitioner does not
allege that Stone provides any material disclosure with regard to Claims 1, 19, and
26. See Ex. 2001, 9 153-54. Those claims, therefore, are valid over the combination
of Khandekar, Le, and Stone for the reasons discussed supra Sections IV .E.1 and
IVE.2. with regard to Grounds 1 and 2. Claim 17 1s valid over the same

combination at least by virtue of its dependence from Claim 1.

POR at 65-66

—
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