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an envelope bearing Express Mail Postage and an Express Mail label, with the below serial number, addressed to the
Commissioner for Patents P.O. Box 1450 Alexandria, VA 22313-1450, on the below date of deposit.
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Prad ip  KULKARNI , R ichard  AU

Filed: 03 /30 /2006  Examiner:

Title: BLOCK-LEVEL I /O  SUBSYSTEM FOR D ISTRIBUTED APPL ICAT ION
ENVIRONMENT MANAGEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

Transmittal of a Continuation-in-Part Patent Application

Transmitted herewith is the above identified patent application, including:
x Specification, claims and abstract, totaling 19 pages.

Formal drawings, totaling pages.
x ... Informal drawings, totaling 3 pages.
x Copy of Petition for Extension of Time to provide copendency in the parent application.
x Copy of Notification in Parent of Filing to provide copendency in the parent application.

Information Disclosure statement
x Assignment(s)
x Assignment Recordation Form (duplicate)
x Declaration I Power of Attorney

A certified copy of priority application:
X Other: Request  and Ce r t i f i c a t i on  under 35 U .S .C .  122 (bj (2) (B) ( i j

PRIORITY CLAIM

A. 35 U.S.C 119
The prior U.S. application(s), including any prior International Application designating the U.S.,

identified above, in turn itself claim(s) foreign priority(ies) as follows:

country application no.
The certified copy(ies) has (have)

| | been filed on in prior application
which was filed on

| | is are attached

filed on

I | Amend the specification by inserting, before the first line, the following sentence:
B. 35 U.S.C. 119(e)
"This application claims the benefit of U.S. Provisional Application(s) No(s).:
APPLICATION NO(S).: FILING DATE
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C. 35 U.S.C. 120, 121 and 365(c)
"This application is a continuation-in-part of and claims the benefit of copending

application(s)
application number 11/026,622 filed on 12/30/2006
International Application filed on ...............................

and which designated the U.S."

INVENTORSHIP STATEMENT

|~X~| This application discloses and claims additional disclosure by amendment and a new declaration
/oath is being filed. With respect to the prior application, the inventor(s) in this
application are

the same.
X the following additional inventor(s) have been added

Mukui ............................................
|~x] the following additional inventor(s) have been deleted

Tung M. NGUYEN, Eric POUYOUL

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES

_______________________Small Entity __________Small Entity __________Small Entity
Application Type
Paid ($)

Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fees

Utility 300 150 500 250 200 100 $1,000.00
Design
$

200 100 100 50 130 65

Plant
$

200 100 300 150 160 80

Reissue
$

300 150 500 250 600 300

Provisional 200 100 0 0 0 0

2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee ($)
Each claim over 20 or, for Reissues, each claim over 20 and more than in the original patent 50 25
Each independent claim over 3 or, for reissues, each independent claim more than in the original patent 200 100
Multiple dependent claims 360 180

Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims ■ —I

33 -20 or HP= 13 x 50.00 $ 650.00 Fee ($) Fee Paid ($)
HP= highest number of total claims paid for, if greater than 20

Indep. Claims Extra Claims Fee ($) Fee Paid ($)
2 -3 or HP= 0 x 200 $ $0.00
HP= highest number of independent claims paid for, if greater than 3

3. APPLICATION SIZE FEE
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If the specification and drawings exceed 100 sheets of paper, the application size fee due is &250 ($125 for small entity) for
each additional 50 sheets or fraction thereof. See U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets
Total Sheets Extra Sheets Number of each additional 50 or fraction

thereof
Fee $ Fee Paid $

23
100

0 Z50 0 0 $0.00

4. OTHER FEE(S) Total Fees Due ($)
Non-English specification, $130 fee (no small entity discount) $1,690.00
0 Other: Assignment Recordation Fee of $40.00

5. PAYMENT OF FEES

The full fee due in connection with this communication is provided as follows:

a. Not enclosed

[ ] No filing fee is to be paid at this time.

b. Enclosed

[ X ] Filing fee

[ X ] Recording Assignment

[ X ] The Commissioner is hereby authorized to charge any additional fees associated
with this communication or credit any overpayment to Deposit Account No.:
23-0085 . A duplicate copy of this authorization is enclosed.

[ X ] A check in the amount of $1, 690 . oo

This application is filed pursuant to 37 C.F.R. § 1.53 in the name of the above-identified Inventor(s).

[X ]  Customer No: 41066

Please direct all correspondence concerning the above-identified application to the following address:

WAGNER, MURABITO & HAO LLP
Two North Market Street, Third Floor

San Jose, California 95113
(408) 938-9060

[ X ] This transmittal ends with this page.

Respectfully submitted,

les P. Hao
Date: March 30, 2006

Page 3 of 3 rev. 12/04 kgr

IPR2025-00202 / 844  Patent Page 3 of 128 EX1010



Attorney Docket No.: PNTA-pooe

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application

I hereby certify that this transmittal of the below described document is being deposited with the United States Postal Service in an
envelope bearing First Class Postage and addressed to the Commissioner for Patents. P.O. Box 1450, Alexandria, VA 22313-
1450, on the below date of deposit. __________ ___________________ ____________________
Date of 03/30/06 Name of Person Anthony Chou Signature of the Person
Deposit: Making the Deposit: Making the Deposit:

In re Application

Inventor(s): NGUYEN, et al.

Application No.: 11 /026 ,622

Filed: 12 /30 /2004

Title: NARROW WIDE SPACER

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

NOTIFICATION OF FILING OF CONTINUATION-IN-PART PATENT
APPLICATION

[~x~] Notification is hereby being made of the filing of a continuation-in-part application for this case

x concurrently herewith,
on

Please direct all correspondence concerning the above-identified application to the following
address:

WAGNER, MURABITO & HAO LLP
Two North Market Street, Third Floor

San Jose, California 95113
(408) 938-9060

Customer No: 000041066

Respectfully submitted,

Date: March 30, 2006
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application

I hereby certify that this transmittal of the below described document is being deposited with the United States Postal Service in an
envelope bearing First Class Postage and addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-
1450, on the below date of deposit.
Date of I
Deposit:

03 /30 /06 Name of Person
Making the Deposit:

Anthony Chou Signature of the Person
Making the Deposit: /Azi

In re Application of:

Inventor(s): NGUYEN, et al.

Application No.: 11 /026 ,622

Filed: 12 /30 /2004

• Title: NARROW WIDE SPACER

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

CONDITIONAL PETITION FOR EXTENSION OF TIME

This conditional petition is being filed concurrently with the filing of a CONTINUATION-IN-PART
PATENT APPLICATION

and provides for the possibility that applicant has inadvertently overlooked the need for a petition and
fee for extension of time.

Conditional petition for extension of time

If any extension of time for the accompanying response is required, applicant requests that this be
considered a petition therefor.

Status

This application is on behalf of

[~X1 other than a small entity
| | a small entity

A verified statement:
is attached
is already filed

[ x ] The Commissioner is hereby authorized to charge any additional fees associated with this
communication or credit any overpayment to Deposit Account No.: 23-0085 .
A duplicate copy of this authorization is enclosed.
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Please direct all correspondence concerning the above-identified application to the following address:

WAGNER, MURABITO & HAO LLP
Two North Market Street, Third Floor

San Jose, California 95113
(408) 938-9060

Customer No: 000041066

Respectfully submitted,

Reg. No. 36,398

Date: March 30, 2006
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0 Certificate of Mailing
0 Conditional Petition for an Extension of Time
0 Notification of Filing of CIP
SUBMITTED 03/30/2006

rev. 12/97 dbp

IPR2025-00202 / 844  Patent Page 7 of 128 EX1010



Attorney Docket No.: PNTA-P006
no
no

033006 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patent Applicationp

I h&eby certify that this transmittal of the below described documents is being deposited with the United States Postal Service in
an envelope bearing Express Mail Postage and an Express Mail label, with the below serial number, addressed to the
Commissioner for Patents P.O. Box 1450 Alexandria, VA 22313-1450, on the below date of deposit.

Name of Person Making
the Deposit:__________
Signature of the Person
Making the Deposit:

Anthony ChouExpress Mail
Label No.:
Date of
Deposit:

EV757243264US

11
33

74
 U

.S
. P

TO
11

/3
95

81
6

03/30/2006

Inventor(s): Mukul KUMAR, Adhir POTDAR, Group Art Un i t :
Prad ip  KULKARNI , R ichard  AU

Filed: 03 /30 /2006  Examiner:

Title: BLOCK-LEVEL I /O  SUBSYSTEM FOR D ISTRIBUTED APPL ICAT ION
ENVIRONMENT MANAGEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

Transmittal of a Continuation-in-Part Patent Application

Transmitted herewith is the above identified patent application, including:
x Specification, claims and abstract, totaling 19 pages.

Formal drawings, totaling pages.
x ... Informal drawings, totaling 3 pages.
x Copy of Petition for Extension of Time to provide copendency in the parent application.
x Copy of Notification in Parent of Filing to provide copendency in the parent application.

Information Disclosure statement
x Assignment(s)
x Assignment Recordation Form (duplicate)
x Declaration I Power of Attorney

A certified copy of priority application:
X Other: Request  and Ce r t i f i c a t i on  under 35 U .S .C .  122 (bj (2) (B) ( i j

PRIORITY CLAIM

A. 35 U.S.C 119
The prior U.S. application(s), including any prior International Application designating the U.S.,

identified above, in turn itself claim(s) foreign priority(ies) as follows:

country application no.
The certified copy(ies) has (have)

| | been filed on in prior application
which was filed on

| | is are attached

filed on

I | Amend the specification by inserting, before the first line, the following sentence:
B. 35 U.S.C. 119(e)
"This application claims the benefit of U.S. Provisional Application(s) No(s).:
APPLICATION NO(S).: FILING DATE

Page 1 of 3 rev. 12/04 kgr

IPR2025-00202 / 844  Patent Page 8 of 128 EX1010



Attorney Docket No.: PNTA-P006

C. 35 U.S.C. 120, 121 and 365(c)
"This application is a continuation-in-part of and claims the benefit of copending

application(s)
application number 11/026,622 filed on 12/30/2006
International Application filed on ...............................

and which designated the U.S."

INVENTORSHIP STATEMENT

|~X~| This application discloses and claims additional disclosure by amendment and a new declaration
/oath is being filed. With respect to the prior application, the inventor(s) in this
application are

the same.
X the following additional inventor(s) have been added

Mukui ............................................
|~x] the following additional inventor(s) have been deleted

Tung M. NGUYEN, Eric POUYOUL

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES

_______________________Small Entity __________Small Entity __________Small Entity
Application Type
Paid ($)

Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fee ($) Fees

Utility 300 150 500 250 200 100 $1,000.00
Design
$

200 100 100 50 130 65

Plant
$

200 100 300 150 160 80

Reissue
$

300 150 500 250 600 300

Provisional 200 100 0 0 0 0

2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee ($)
Each claim over 20 or, for Reissues, each claim over 20 and more than in the original patent 50 25
Each independent claim over 3 or, for reissues, each independent claim more than in the original patent 200 100
Multiple dependent claims 360 180

Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims ■ —I

33 -20 or HP= 13 x 50.00 $ 650.00 Fee ($) Fee Paid ($)
HP= highest number of total claims paid for, if greater than 20

Indep. Claims Extra Claims Fee ($) Fee Paid ($)
2 -3 or HP= 0 x 200 $ $0.00
HP= highest number of independent claims paid for, if greater than 3

3. APPLICATION SIZE FEE

Page 2 of 3 rev. 12/04 kgr

IPR2025-00202 / 844  Patent Page 9 of 128 EX1010



Attorney Docket No.: PNTA-P006

If the specification and drawings exceed 100 sheets of paper, the application size fee due is &250 ($125 for small entity) for
each additional 50 sheets or fraction thereof. See U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets
Total Sheets Extra Sheets Number of each additional 50 or fraction

thereof
Fee $ Fee Paid $

23
100

0 Z50 0 0 $0.00

4. OTHER FEE(S) Total Fees Due ($)
Non-English specification, $130 fee (no small entity discount) $1,690.00
0 Other: Assignment Recordation Fee of $40.00

5. PAYMENT OF FEES

The full fee due in connection with this communication is provided as follows:

a. Not enclosed

[ ] No filing fee is to be paid at this time.

b. Enclosed

[ X ] Filing fee

[ X ] Recording Assignment

[ X ] The Commissioner is hereby authorized to charge any additional fees associated
with this communication or credit any overpayment to Deposit Account No.:
23-0085 . A duplicate copy of this authorization is enclosed.

[ X ] A check in the amount of $1, 690 . oo

This application is filed pursuant to 37 C.F.R. § 1.53 in the name of the above-identified Inventor(s).

[X ]  Customer No: 41066

Please direct all correspondence concerning the above-identified application to the following address:

WAGNER, MURABITO & HAO LLP
Two North Market Street, Third Floor

San Jose, California 95113
(408) 938-9060

[ X ] This transmittal ends with this page.

Respectfully submitted,

les P. Hao
Date: March 30, 2006

Page 3 of 3 rev. 12/04 kgr

IPR2025-00202 / 844  Patent Page 10 of 128 EX1010



Attorney Docket No.: PNTA-pooe

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application

I hereby certify that this transmittal of the below described document is being deposited with the United States Postal Service in an
envelope bearing First Class Postage and addressed to the Commissioner for Patents. P.O. Box 1450, Alexandria, VA 22313-
1450, on the below date of deposit. __________ ___________________ ____________________
Date of 03/30/06 Name of Person Anthony Chou Signature of the Person
Deposit: Making the Deposit: Making the Deposit:

In re Application

Inventor(s): NGUYEN, et al.

Application No.: 11 /026 ,622

Filed: 12 /30 /2004
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BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED
APPLICATION ENVIRONMENT MANAGEMENT

Claim of Priority under 35 U.S.C. §120

[0001] The present Application for Patent is a Continuation-in-Part of Patent Application

No. 11/026,622 entitled “BRANCING STORE FILE SYSTEM” filed December 30,

2004, pending, and assigned to the assignee hereof and hereby expressly incorporated by

reference herein.

BACKGROUND

Field of the Invention

[0002] Embodiments of the present invention relate to the field of networked computing.

Specifically, embodiments of the present invention relate to distributed application

environment deployment in a multi-computer system.

Background

[0003] Over the years, as the internet has expanded and computers have multiplied, the

need for clustered computing such as High Performance Computing (HPC) has increased.

Clustered computing involves multiple compute nodes, usually a server grid, that work

together to achieve a common task. For example, several (typically hundreds of)

compute nodes may be clustered together to share the load of serving a high-traffic

website. In large-scale systems such as this, a trend in software deployment is to

centralize data management on a globally accessible file system with stateless computing

nodes. A common example of this is Operating System (OS) software image

management, where the compute nodes are activated with the distributed application

environment by either diskless booting protocols or remote software installation to local

storage. Under this architecture, a boot image is required for each compute node in the

cluster. The boot image necessarily contains the kernel; it may additionally contain the

application software that is intended to be run on the compute node.

PNTA-P006/EJM/JPH
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[0004] The primary concern in clustered computing is low cluster bring-up time. The

software that provides the boot images for the cluster typically stores a master boot

image. It may then either pre-create clones of this master image for each such server, or

it may create them “on the fly.”

[0005] Creating a boot image on the fly involves copying the entire contents of the

master image, which are typically in the range of 5-15 GB. Even with a significant

amount of bandwidth by today’s standards, this method will result in a large bring-up

time.

[0006] Pre-creating a boot image for each server is advantageous from the point of view

of cluster bring-up time. However, since one often does not know in advance how many

servers will ever be booted, this scheme may result in wasted disk space.

[0007] Regardless of which of the preceding methods is used, both suffer from the same

major problem - updating the boot image(s) for the cluster is cumbersome, as it means

updating a number of copies of the boot image.

[0008] A Branching Store File System, as described in Patent Application No.

11/026,622 entitled “BRANCING STORE FILE SYSTEM” filed December 30, 2004,

pending, and assigned to the assignee hereof, was developed as a solution to the above

problem. In a branching store file system, a read-only base image (or “root” image) of

the application environment is created. The root image is accessible by all compute

nodes in the cluster. Changes made by a compute node to the root image are stored in a

“leaf’ image unique to that compute node. A filter operates between the compute nodes

and the file system(s), which merges the changes recorded on the leaf images with the

root image and delivers the result to the appropriate compute node. From the point of

view of the compute node, it is running its own unique and cohesive instance of the

application environment. While this system allows for creation of boot images on the fly

without severely diminishing bring-up time, a separate version of the system must be

PNTA-P006/EJM/JPH
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created for each unique operating system. Thus, migrating a computing cluster from one

operating system to another is much more complicated than simply installing a new root

image containing the new OS.
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SUMMARY

[0009] An embodiment of the present invention is directed to a system for distributing an
application environment to a compute node. The system includes a first storage unit for

storing blocks of a root image of the compute node and a second storage unit for storing a

leaf image comprising new data blocks and changes to the blocks of the root image. The

system further includes a union block device for interfacing between the compute node

and the first and second storage units to distribute the application environment to the

compute node. The union block device creates the application environment by merging

the blocks of the root image stored on the first storage unit with the leaf image stored on

the second storage unit.

[0010] Thus, embodiments of the present invention provide an operating system-

independent system and method for distributing an application environment to a compute

node. By utilizing a root-leaf system of application environment storage, embodiments

of the present invention allow creation of boot images on the fly without significantly

diminishing bring-up time. This is due to the fact that creating a new boot image does

not require copying the contents of the root image. Rather it involves registering a new

UBD with the system, which occurs very quickly. Moreover, updating the boot image

for the entire cluster simply involves updating the root image.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIGURE 1 is a diagram of a system for distributing an application environment,

in accordance with an embodiment of the present invention.

[0012] FIGURE 2 is a tree structure that illustrates a branching system, in accordance

with an embodiment of the present invention.

[0013] FIGURE 3 is a flowchart illustrating a process 300 for distributing an application

environment to a compute node, in accordance with an embodiment of the present

invention.
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DETAILED DESCRIPTION

[0014] Reference will now be made in detail to the preferred embodiments of the

invention, examples of which are illustrated in the accompanying drawings. While the

invention will be described in conjunction with the preferred embodiments, it will be

understood that they are not intended to limit the invention to these embodiments. On the

contrary, the invention is intended to cover alternatives, modifications and equivalents,

which may be included within the spirit and scope of the invention as defined by the

claims. Furthermore, in the detailed description of the present invention, numerous

specific details are set forth in order to provide a thorough understanding of the present

invention. However, it will be obvious to one of ordinary skill in the art that the present

invention may be practiced without these specific details. In other instances, well known

methods, procedures, components, and circuits have not been described in detail as not to

unnecessarily obscure aspects of the present invention.

[0015] Some portions of the detailed descriptions that follow are presented in terms of

procedures, logic blocks, processing, and other symbolic representations of operations on

data bits within a computer or digital system memory. These descriptions and

representations are the means used by those skilled in the data processing arts to most

effectively convey the substance of their work to others skilled in the art. A procedure,

logic block, process, etc., is herein, and generally, conceived to be a self-consistent

sequence of steps or instructions leading to a desired result. The steps are those requiring

physical manipulations of physical quantities. Usually, though not necessarily, these

physical manipulations take the form of electrical or magnetic signals capable of being

stored, transferred, combined, compared, and otherwise manipulated in a computer

system or similar electronic computing device. For reasons of convenience, and with

reference to common usage, these signals are referred to as bits, values, elements,

symbols, characters, terms, numbers, or the like with reference to the present invention.
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[0016] It should be borne in mind, however, that all of these terms are to be interpreted as

referencing physical manipulations and quantities and are merely convenient labels and

are to be interpreted further in view of terms commonly used in the art. Unless

specifically stated otherwise as apparent from the discussion herein, it is understood that

throughout discussions of the present embodiment, discussions utilizing terms such as

“determining” or “outputting” or “transmitting” or “recording” or “locating” or “storing”

or “displaying” or “receiving” or “recognizing” or “utilizing” or “generating” or

“providing” or “accessing” or “checking” or “notifying” or “delivering” or the like, refer

to the action and processes of a computer system, or similar electronic computing device,

that manipulates and transforms data. The data is represented as physical (electronic)

quantities within the computer system’s registers and memories and is transformed into

other data similarly represented as physical quantities within the computer system

memories or registers or other such information storage, transmission, or display devices.

[0017] Embodiments of the present invention provide methods and systems for

distributing an application environment to one or more compute nodes. Figure 1 is a

diagram of a system 100 for distributing an application environment. In a preferred

embodiment, system 100 is implemented in a multi-computer system, such as an HPC

cluster. In one embodiment, the application environment includes an operating system.

In other embodiments, the application environment may contain other applications.

System 100 has a number of compute nodes 120a-n coupled to first storage unit and a

corresponding second storage unit 150a-n though a corresponding union block device

(UBD) 130a-n. To compute nodes 120a-n, it appears that they have access to their own

version of a distributed application. However, a separate and complete boot image is not

created and stored for each compute node 120a-n.

[0018] System 100 has a first storage unit 140 for storing blocks of a root image of an

application environment. The root image contains data initially common to the compute

nodes 120a-n. The root image is not changed by compute nodes 120a-n. For example, in

one embodiment, compute nodes 120a-n have read-only access to the first storage unit.
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[0019] Moreover, each compute node 120a-n has a corresponding second storage unit

150a-n for storing a leaf image. The first storage unit 140 and second storage units

150a-n may each be contained on separate physical storage devices, on separate logical

spaces on the same storage device, or any combination thereof. The leaf image may

contain blocks of new data, blocks of changed data, or other blocks of data unique to the

individual compute node. The leaf image may also contain a block modification log. In

other words, a leaf image will describe the changes made by the respective compute node

120a-n to its instance of the application environment. Thus, when a compute node (e.g.,

node 120a) makes changes involving the root image, modifications are made to that

compute node’s leaf image (e.g., leaf image stored on second storage device 150a). With

respect to changes to the root image, only the specific blocks that are changed are stored

in the leaf image. For example, a particular file on the root image may comprise twenty

blocks of data (e.g., blocks 1-20). One compute node (e.g., compute node 120a) desires

to make a change to this file which involves a modification of only a few specific blocks

of the file (e.g., blocks 4-9). In this example, only the modified blocks (e.g., blocks 4-9)

will be stored in the compute node’s leaf image (e.g., leaf image stored on second storage

device 150a) plus some small overhead.

[0020] A compute node 120a-n mounts its instantiation of the application environment

via its respective UBD 130a-n. The UBDs 130a-n are effectively low-level drivers that

operate as an interface between the first and second storage devices and the file system of

each compute node 120a-n. The file system may reside on the server side of the system

100. The file system may also reside on each of the compute nodes 120a-n. Because

UBDs 130a-n operate below the file system, they are concerned merely with the blocks

of data themselves, rather than files they form. As a result, system 100 is completely file

system, and thus operating system, independent.

[0021] UBDs 130a-n determine what leaf image (from the appropriate second storage

unit 150) is needed for portions of the application environment that their respective
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compute nodes 120a-n have changed. UBDs 130a-n also locate the portions of the

application environment that are not changed by their respective their respective compute

nods 120a-n. These portions may reside in the root image. There may also be

intermediate images (not depicted in Fig. 1) comprising versions of the root image from

which a compute node’s instance of the application environment is derived. Further,

UBDs 130a-n create a new leaf image on a respective second storage unit 150a-n when

their respective compute nodes 120a-n make changes to their instantiations of the

application environment. In one embodiment, the UBSs 130a-n obtain the information

necessary to create the application from a block modification log located in its respective

leaf image.

[0022] UBDs 130a-n may also modify the leaf image in response to their respective

compute node’s access to its instance of the application environment. For example, upon

receiving a write request from their respective compute nodes for a sector X, the UBDs

130a-n will create an appropriate persistent mapping for sector X and then write sector X

onto their respective second storage units 150a-n, where sector X can then be modified.

It will be appreciated that the data block being modified may already exist in the leaf

image, in which case it does not need to be mapped and copied from the root image

before modification.

[0023] By providing an application environment to multiple compute nodes via a

branching store system, embodiments allow for a more streamlined update/patch

procedure. In one embodiment, first storage device 140 may be refreshed with a new

operating system patch, thereby automatically refreshing the image for all dependent

compute nodes.

Application Groups

[0024] An embodiment of the present invention provides for application groups (AG).

An AG is a way to provide a group of compute nodes their own instantiation of an
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application environment, while allowing versions of the application environment to be

frozen from time to time. Thus, an archive of the application environment is created.

[0025] At creation time, an AG comprises the original root image. A number of leaf

images are created to match the desired capacity demand of the AG. The leaf images can

be created very quickly and require very little storage because the leaf images reflect only

the changes to the root instance.

[0026] Figure 2 is a tree structure 200 that illustrates a branching system, in accordance

with an embodiment of the present invention. Some nodes are read-only, others are read-

write-modify. A node may change from read-write-modify to read-only. For example,

creating a new edition of the AG may be accomplished by freezing a current leaf image

structure and creating a new set of leaf images therefrom. Referring now to Figure 2, the

root node 140 (also referred to herein as the root image) is the base application

environment. As previously discussed, the root node 140 is not modified by compute

nodes for which the application environment is distributed.

[0027] The first level of the exemplary tree structure 200 comprises first branch node 210

and second branch node 220. Branch node 210 has three leaf nodes 150a-c. The leaf

nodes 150 may be for blocks from configuration files, for example. The compute nodes

150 can boot from the configuration files. The leaf nodes are also referred to herein as

leaf images. In another embodiment, the leaf nodes 150 comprise block modification

logs.

[0028] The branch node 220 also has three leaf nodes 150d-f, which are analogous to the

leaf nodes 150a-c. However, branch node 220 also has a service group 221, which

reflects a change to the application environment. The service group 221 has leaf nodes

150g-i.
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[0029] Embodiments provide for additional advanced features. In one embodiment for

example, a particular branch, rather than the entire tree structure back to the root, is

refreshed with an update to the application environment contained thereon, thereby

automatically refreshing its dependent compute nodes. In another embodiment, a leaf

node or a branch node may be completely detached from the original structure to make a

new and completely independent branch.

[0030] Figure 3 is a flowchart illustrating a process 300 for distributing an application

environment to a compute node, in accordance with an embodiment of the present

invention. Steps of process 300 may be stored as instructions on a computer readable

medium and executed on a computer processor. Step 310 is storing blocks of a root

image of the compute node on a first storage unit. By storing data at the block level,

embodiments are able to operate beneath the file system and thus are designed to be file

system and operating system independent.

[0031] Step 320 is storing a leaf image on a second storage unit. The leaf image

includes, but is not limited to, new data blocks for the compute node and blocks of the

root image that the compute node has changed. The leaf image includes a block

modification log in one embodiment.

[0032] Step 330 is merging the blocks of the root image with the blocks of the leaf image

to create the application environment. Once the application environment has been

created, it will appear to the compute node as one cohesive image rather than a base

image plus its additions, deletions, and modifications. To the compute node, it appears

that it has access to its own unique version of an application. However, a separate and

complete boot image is not actually stored for the compute node.

[0033] Step 340 is delivering the application environment to the compute node. Step 340

may comprise a low-level driver determining which data blocks are needed for the
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compute node’s instance of the application environment and delivering the application

environment to the compute via the compute node’s file system.

[0034| Step 350 is modifying the leaf image in response to the compute node’s access to

its instance of the application environment. The modifying of the leaf image may include

copying one or more data blocks from the root image to the leaf image, and modifying

the data block in the leaf image. It will be appreciated that the data block being modified

may already exist in the leaf image, in which case it does not need to be copied from the

root image before modification.

[0035] Step 360 is reconciling the root image and the leaf image to form a new root

image. This may be desirable if, for example, the leaf image has grown to exceed a

particular disk quota. Furthermore, if there are multiple compute nodes that access the

root image, each having their own respective leaf image, and there is substantial

commonality between the leaf images, it may also be beneficial to reconcile the leaf

images with the root image.

[0036] Thus, by operating at the block level, embodiments of the present invention

provide a file system and operating system independent system and method for

distributing an application environment to a compute node. By utilizing a branching

store system of application environment distribution, embodiments of the present

invention allow creation of boot images on the fly without significantly diminishing

bring-up time. This is due to the fact that creating a new boot image does not require

copying the contents of the root image, but rather it involves registering a new UBD with

the system, which occurs very quickly. Moreover, updating the boot image for the entire

cluster simply involves updating the root image.

[0037] Embodiments of the present invention also allow for scalability and redundancy.

For example, a server containing the root image may only have the resources to supply

the root image to 100 compute nodes. Thus, in order to implement a 200-compute node
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system, two servers, each containing a copy of the root image, are used. This scalability

provided by embodiments also lends itself to dynamic scaling. In other words, the

number of root images required for a specific configuration can change based on the I/O

workload, and new root images can be created on the fly accordingly. Moreover,

additional servers containing the root image may be added into the system to provide

redundancy and increase reliability. As an added security measure, some of the root

nodes may be located remotely from each other (e.g., half located in a main office and

half in a satellite office). In addition, it is possible to copy the contents of one or more

leaf nodes into a non-UBD (regular block device) copy (e.g., for use as an isolated

backup).

[0038] The previous description of the disclosed embodiments is provided to enable any

person skilled in the art to make or use the present invention. Various modifications to

these embodiments will be readily apparent to those skilled in the art, and the generic

principles defined herein may be applied to other embodiments without departing from

the spirit or scope of the invention. Thus, the present invention is not intended to be

limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.
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CLAIMS

WHAT IS CLAIMED IS:

1. A system for distributing an application environment to a compute node

comprising:

a first storage unit for storing blocks of a root image of the compute node;

a second storage unit for storing a leaf image, the leaf image comprising new data

blocks and changes to the blocks of the root image; and

a union block device for interfacing between the compute node and the first and

second storage units to distribute the application environment to the compute

node, wherein the union block device creates the application environment by

merging the blocks of the root image stored on the first storage unit with the

blocks of the leaf image stored on the second storage unit.

2. The system as recited in Claim 1 wherein the compute node comprises a

server.

3. The system as recited in Claim 1 wherein the compute node comprises a

thin-client workstation.

4. The system as recited in Claim 1 wherein the root image comprises an

operating system.

5. The system as recited in Claim 1 wherein the root image is concurrently

accessible to a plurality of compute nodes.

6. The system as recited in Claim 1 wherein the first storage unit is remotely

located from the compute node.

7. The system as recited in Claim 1 wherein the second storage unit is

remotely located from the compute node.
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8. The system as recited, in Claim 1 wherein the second storage unit contains

a block modification log for the compute node.

9. The system as recited in Claim 1 wherein the first storage unit in

contained within a first partition on a hard disk and the second storage unit is contained

within a second partition on the hard disk.

10. The system as recited in Claim 1 wherein the union block device

comprises a low-level driver for interfacing between the first and second storage units

and the file system of the compute node.

11. The system as recited in Claim 1 wherein the union block device, upon

receiving a write request from the compute node for a sector X, creates an appropriate

persistent mapping for sector X.

12. The system as recited in Claim 11 wherein the union block device writes

sector X on the second storage unit.

13. The system as recited in Claim 1 wherein the system operates in a high

performance computing cluster.

14. The system as recited in Claim 1 wherein the system operates in a grid

computing cluster.

15. The system as recited in Claim 1 wherein the first storage unit is read

only.
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16. The system as recited in Claim 1 further comprising an intermediate image

between the root image and the leaf image, wherein the intermediate image comprises an

application environment service group.

17. A method for distributing an application environment to a compute node

comprising:

storing blocks of a root image of the compute node on a first storage unit;

storing a leaf image comprising new data blocks and changes to the blocks of the

root image on a second storage unit;

merging the blocks of the root image stored on the first storage unit with the

blocks of the leaf image stored on the second storage unit to create the

application environment; and

delivering the application environment to the compute node.

18. The method as recited in Claim 17 further comprising:

modifying the leaf image in response to the compute node’s access to the

application environment.

19. The method as recited in Claim 18 wherein the modifying comprises:

upon receiving a write request from the compute node for a sector X, creating an

appropriate persistent mapping for sector X; and

writing sector X on the second storage unit.

20. The method as recited in Claim 17 further comprising:

reconciling the root image and the leaf image to form a new root image.

21. The method as recited in Claim 17 wherein the compute node comprises a

server.
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22. The method as recited in Claim 17 wherein the compute node comprises a

thin-client workstation.

23. The method as recited in Claim 17 wherein the root image comprises an

operating system.

24. The method as recited in Claim 17 wherein the root image is concurrently

accessible to a plurality of compute nodes.

25. The method as recited in Claim 17 wherein the first storage unit is

remotely located from the compute node.

26. The method as recited in Claim 17 wherein the second storage unit is

remotely located from the compute node.

27. The method as recited in Claim 17 wherein the second storage unit

contains a block modification log for the compute node.

28. The method as recited in Claim 17 wherein the first storage unit is

contained within a first partition on a hard disk and the second storage unit is contained

within a second partition on the hard disk.

29. The method as recited in Claim 17 wherein merging occurs at an

operational level between the first and second storage units and file system of the

compute node.

30. The method as recited in Claim 17 wherein the method operates in a high

performance computing cluster.
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31. The method as recited in Claim 17 wherein the system operates in a grid

computing cluster.

32. The method as recited in Claim 17 wherein the first storage unit is read

only.

33. The method as recited in Claim 17 further comprising:

creating an intermediate image on a third storage unit between the root image and

the leaf image, wherein the intermediate image comprises an application

environment service group.
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BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED
APPLICATION ENVIRONMENT MANAGEMENT

ABSTRACT

An embodiment of the present invention is directed to a system for distributing an

application environment to a compute node. The system includes a first storage unit for

storing blocks of a root image of the compute node and a second storage unit for storing a

leaf image comprising new data blocks and changes to the blocks of the root image. The

system further includes a union block device for interfacing between the compute node

and the first and second storage units to distribute the application environment to the

compute node. The union block device creates the application environment by merging

the blocks of the root image stored on the first storage unit with the leaf image stored on

the second storage unit.
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PATENT APPLICATION SERIAL NO.

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

FEE RECORD SHEET

f 04/05/2006 NH0LDGE1 00000031 11395816
01 FC:1011 300.00 OP
02 FCs 1111 , 500.00 OP
03 FC:1311 200.00 OP
04 FC:1202 650.00 OP

PTO-1556
(5/87)

•U.S. Government Printing Office: 2002 — 480-257/00033

BEST AVAILABLE COPY
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PTO/SB/06 (12-04)
Approved for use through 7/31/2006. OM8 06514032

U.S. Patent end Trademark Office; U.S. DEPARTMENT OF COMMERCE

z

PATENT APPLICATION FEE DETERMINATION RECORD
. Substitute tor Form PTO-675 Effective December 8. 2OO4

Appfcation or Docket Hunger

fl

APPLICATION AS FILED - PART 1
(Column 1) _______ _______(Column 2) SMALL ENTITY OR

OTHER THAN
SMALL ENTITY

FOR NUMBER FAEO NUMBER EXTRA ’ RATE fl) FEEff)

OR

RATE(|) _FEE($)
BASIC FEE
(37 CFR 1.14(a). M. de))

N/A . . . N/A N/A 150.00 N/A 300.00
SEARCH FEE
(37CFR114(li(>).o'(<n9>

N/A N/A. N/A $250 N/A $500
EXAMINATION FEE
P7 CFR 114(o(. (p). O< (q)) N/A . r N/A N/A $100 NZA $200
TOTAL CLAIMS
P7 CFR 116 (0 ) . minus 20 » • IS  - XS 25 . XS50 .
INDEPENDENT CLAIMS
(37 CTRL 16(h)) minus 3 = •- - X100 . X200 .

APPLICATION SIZE
FEE
(37 CFR 1.16(e))

If the'spedflcatlon and drawings exceed 100
sheets of paper, the application size fee due
to $250 ($125 for small entity) for each
additional 50 sheets dr fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

•
•*.

’ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.i6(j)) ♦180= ♦360=

t If the difference in column 1 is less than zero, enter “0* in column 2.

APPLICATION AS AMENDED - PART II .

(Column 1) (Column 2) (Column 3)

TOTAL TOTAL

SMALL ENTITY
OR

i

OTHER THAN
SMALL ENTITY

£
UJ2

CLAIMS
REMAINING

AFTER
AMENDMENT

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

PRESENT
EXTRA

RATE ($) ADDI-
TIONAL
FEE{$)

OR

OR

OR

OR

RATE (S) ADDI-
TIONAL
FEE($)

Total
(37CFR1J*i»

• Minus •*. ■ 3 XS25 = XS50 =
az

UJ
s<

Independent
(37 CFR 1.10(h))

■ • Minus. • VW ‘ = X100 = X200 =

Application Size Fee (37 CFR 1.16(s))
{

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160) ♦ 180= ♦360=
I

(Column 1) (Column 2) (Column 3)

TOTAL
ADDTFEE

TOTAL
ADDTFEE

CD

£
...

CLAIMS
REMAINING

AFTER
AMENDMENT

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

PRESENT
EXTRA

RATE($) ADDI-
TIONAL
FEE($)

OR

OR

OR

OR

RATEff) ADDI-
TIONAL
FEE($)

tu

8

Total
(37 CFR 1.10(1))

• Minus 3
XS25 X$50 =

Independent
(37 CFR 1.16(h))

. • Minus X100 , X200 =

Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16®) ♦100= +360=
TOTAL
ADDTFEE

TOTAL
ADD’L FEE

• tf the entry in column 1 is less than the entry in column 2, write *XF in column 3.
- If the “Highest Number Previously Paid For* IN THIS SPACE is less than 20. enter *20".

If the."Highest Number Previously'Paid For* IN THIS SPACE is less than 3. enter *3*.
The Highest Number Previously Paid For* (Total or Independent) is the highest number found in the appropriate box in,column 1. . .

B
E

S
T AVAILABLE C

O
P

Y This cofecfon of information is required by 37 CFR 1.16. The information is required to obtain or retain a beneffi by thepubBc which is to file (and by the
USPTO to process) an application. Confidentiafity is governed by 35 U.S.C. 122 and 37 CFR 1.14. This coflectidn isestimated to take 12 minutes to complete/-
inckxfing gathering, preparing, and submitting the completed appGcation form to the USPTO. Time wffl vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent
and Trademark Office.U.S. Department of Commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1460, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option Z
IPR2025-00202 / 844  Patent Page 44 of 128 EX1010



*
OCT 3 1 >

Attorney Docket No.: PNTA-P006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
1 hereby certify that this transmittal of the below described document is being deposited with the United States Postal Sen/ice in an envelope bearing
First Class Postage and addressed to CommissionerforPatents, P.O. Box 1450, Alexandria, VA 22313-1450, on >he elow date of deposit. ____________
Date of
Deposit:

10 /24 /06 Name of Person
Making the Deposit:

Shannon Carmo Signature of the Person A
Making the Deposit: C

In re Application of: Kumar, et al

Application Serial No. : 11/395,816 Group Art Unit: 2628

Filed : 3/30/2006 Examiner:

For : BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED APPLICATION
MANAGEMENT

Commissioner for Patents
P.O Box 1450
Alexandria, VA 22313-1450

AMENDMENT AND REQUEST FOR CORRECTION OF INVENTORSHIP
UNDER 37 C.F.R. 1.48 (a)

AMENDMENT, REQUEST AND PROCESSING FEE TO ADD INVENTOR TO ORIGINAL INVENTORSHIP IN
NONPROVISIONAL APPLICATION

(37 C.F.R. 1.48(a))

1. This amendment and request is to correct the incorrect original naming of inventor(s) in the declaration filed
on 3/30/06 pursuant to 37 C.F.R. 1.48(a).

2. Request to correct the inventorship as follows:

[ X] Add the following previously unnamed person(s) as inventor(s) of this nonprovisional application:

James M, Mott & Tung M. Nguyen

13
0.

00
 O

P

10
/3

1/
20

06
 S

SE
SH

E1
 0

00
00

00
4 

11
39

58
16

[ ] Delete the following previously incorrectly named inventor(s)

01
 F

C:
14

64

1 of2
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3. Attachments

Attached is

(a) A statement from: (check items below that apply)

[X ] each person being added as an inventor that the error in inventorship occurred without deceptive
intention on his or her part. 37 C.F.R. 1.48(a)(2).

[ ] each person being deleted as an inventor that the error in inventorship occurred without deceptive
intention on his or her part. 37 C.F.R. 1.48(a)(2).

(b) a declaration by each of the actual inventor(s) as required by 37 C.F.R. 1.63. 37 C.F.R. 1.48(a)(3).

(c) written assent of the assignee. 37 C.F.R. 1.48 (a)(5).

(e) statement under 3.73(b) and copy of assignments

4. Fee Payment (37 C.F.R. 1.17(i)-$130.00)

The processing fee required is paid as follows:

[x] The Commissioner is hereby authorized to charge any fees associated with this
communication or credit any overpayment to Deposit Account No.: 23-0085.

A duplicate copy of this authorization is enclosed.

[x] A check in the amount of $130. oo

Please direct all correspondence concerning the above-identified application to the following address:

WAGNER, MURABITO & HAO LLP
Two North Market Street, Third Floor

San Jose, California 95113
(408) 938-9060

Customer Number 41066

Respectfully submitted,

Date: October 24, 2006

2 of 2
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1 0 /1  2 /2006  1 1 :52  AM PANTA Sys tems  408*704545  2 /9

inn

Attorney Docket No.: PNTA-P006

Declaration and Power of Attorney
for a Patent Application

Declaration

As below named inventor, I hereby declare that my residence post office address, and citizenship are as stated
below my name. Further, I hereby declare that I believe I am the original, first and sole inventor (if only one name
is listed below) or an original, first and joint inventor (if plural names are listed below) of the subject matter which Is
claimed and for which a patent is sought on the invention entitled:

BLOCK-LEVEL I/O SUBSYSTEM tfOR DISTRIBUTED APPLICATION ENVIRONMENT MANAGEMENT

the specification of which;

is attached hereto, or
x was filed on 03/30/2006; as application serial no. 11 /395 ,816 : and

was amended on .....

I hereby state that I have reviewed dnd understand the contents of the above identified specification, including the
claims, as amended by any amendment referred to above; and

I acknowledge the duty to disclose information which is material to the examination of this application in
accordance with Title 37, Code of Federal Regulations, Section 1.56.

Foreign Priority Claim

I hereby claim foreign priority benefits under Title 35, United States Code Section 119 of any foreign application(s)
for patent or inventor's certificate listed below and have also identified below any foreign application for patent or
inventor's certificate having a filing date before that of the application on which priority is claimed;

Number Country Date Filed Priority Claimed

yes no

yes no

U.S. Priority Claim

I hereby claim the benefit under Title 35, United States Code, Section 120 and 119(e) of any United States
application(s) listed below and, insofar as the subject matter of each of the claims of this application Is not
disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, United
States Code, Section 112, 1 acknowledge the duty to disclose material information as defined in Title 37, Code of
Federal Regulations, Section 1.56(at) which occurred between the filing date of the prior application and the
national or PCT international filing date of this application:

Serial Number Filing Date Status (patented/pending/abandoned)

11/026,622 12/30/2004 Pending

Page 1 rev 2/02 kgr
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Power of Attorney

Attorney Docket No.: PNTA-P006

As a named inventor, I hereby appoint practitioners associated with this Customer Number:

41066

as attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark
Office (USPTO) in connection with any and all patent applications assigned only to the undersigned
according to the USPTO assignment records or assignment documents attached to this form in
accordance with 37 CFR 3.73(b).

Send Correspondence to:
WAGNER, MURABITO & HAO LLP

Two North Market Street
' Third Floor

SanJose, California 95113
(408) 938-9060

Signatures

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

Full Name of Sole/FirstJrfitentor: Pradip KULKARNi

_________ Date
Citizenship INDIA

Inventor's Signature ySt,
Residence Pune India ___________

(City State)
P.O. Address 3B/11, Visava Park D P Road, Aundh Pune 411007 Ind ia

Full Name of Joint/Second Inventor: Mukul KUMAR

Inventor's Signature _______ Date
Residence Pune Ind ia Citizenship INDIA

(City State)
P.O. Address F la t  No. 7, Nont Vert  So l i t a i r e ,  S. No. 260/1 ,  Aundh, Pune

411007, India

Full Name of Joint/Third Inventor: Adhir POTDAR

Inventor’s Signature ________________________ Date C
Residence Maharahstra India Citizenship Ind ia

(City State)
P.O. Address Al -21, Royal Orchard,  Wi re less  Colony,  D.P. Road, Aundh Pune-

Maharahstra 411007 India

Page 1 rev 2/02 kgr
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Attorney Docket No.: PNTA-P006OCT 3 1 7006 „Si

Full Name of Joint/Fourth Inventor: Richard AU

Date /H  /Inventor’s Signature
Residence woodside, ca l i f  oinia Citizenship USA

'""“(City state) .........
P.O. Address 389 Moore Road, Woodside, CA 94062

. U.U.UM.. ................. ............... . . . .UN  —mm..—* .......... ..........

Full Name of Joint/Fifth Inventor: James M. MOTT

Inventor’s Signature ________________________ Date _________
Residence Aust in ,  Texas Citizenship USA ______ __

(City State)
P.O. Address 3301 Windy Harbor Drive, Aust in ,  TX 78734

Full Name of Joint/Sixth Inventor: Hung M. NGUYENNGUYEN

Date
Citizenship USA _______

Date <7/ / y /Inventor's Signature
**  >*Maii„waJa •«a« «ft ••••■* t ■ufa *«aa»4 a •aaaaaa**« aatas*aaaaaa ——....... a■*-oaaayjffa•» amii11111 0 .......... *»-M«a*taa«**Manilla*«WM

Residence Cupertiny, flCAy u Citizenship USA ~
fC/ty it state)

P.O. Address 22346 Me. Czlel ian Road, Cupertino, CA 95014

Cuperting, flCAy 1

(City t state)
22346 Me. Cnel jan Road, Cupertino, CA 95014

Page 1 rev 2/02 kgr
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Attorney Docket No.: PNTA-P006

Full Name of Joint/Fourth Inventor Richard AU

Inventor's Signature _______________________ Date _
Residence Woods ide ,  Ca l i fo rn i a  ______________ Citizenship USA ________________ ___

.... (City State)
P.O. Address 399 Moore Roac , Woodside,  CA 94062  ____ ________

Full Name of Joint/Fifth Inventor {James M. MOTT

Inventor's Signature t V Date
Residence Aus t in ,  Texas Citizenship USA

(City" .... .........."
P.O. Address 3301  Windy Hazjbor Dr ive ,  Aus t in ,  TX 78734

1 ■ — — **

Page 1 rev 2/02 kgr
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Attorney Docket No.: PNTA-P006

Full Name of Joint/Fourth Inventor: R ichard Au

9 /H /2W_______ Date
Citizenship" USA

Inventor's Signature |\ V
Residence Woodside, Ca l i f o rn i a

" (City Stats)
P.O. Address 389 Moore Road, Woodside, CA 94062

...................... MlMl............................♦ «„ ...................

Full Name of Joint/Fifth Inventor: James M. MOTT

Inventor's Signature Date ____________
Residence Aus t in ,  Texas Citizenship USA _

(City State)’
P.O. Address 3301 Windy Harbor Dr ive ,  Aus t in ,  TX 78734

Full Name of Joint/Sixth Inventor TVng M. NGUYEN

Inventor's Signature / ] / l  [ L Date
Residence CupertiniZ pCAy Y_, Citizenship USA

(City 1 "state)
P.O. Address 22346 Me. q le l ian  Road, Cupert ino,  CA 95014

Page 1 rev 2/02 kgr
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14:03 From: DELL-LASER To : 14089389069 Page: 8 3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Kumar, et al

Application Serial No. : 11/395,816 Group Art Unit: 2628

Filed : 3/30/2006 Examiner:

For : BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED
APPLICATION MANAGEMENT

OCT-21-2006

Commissioner for Patents
P.O Box 1450
Alexandria, VA 22313-1450

STATEMENT OF NON-DECEPTIVE INTENT BY PERSON BEING ADDED BY
AMENDMENT AND REQUEST TO CORRECT INVENTORSHIP IN A PATENT

APPLICATION (37 C.F.R, SECTION 1.48(a))

I, James M. Mott, who is the person being added as an inventor by the

amendment and request being submitted to correct the inventorship of the patent

application identified above, do hereby declare that the inventorship error in

failing to include my name as an inventor on the patent application identified

above occurred without any deceptive intent on my part.

Dated:, 10 /2 ,3 /07

James M. Mott

PNTA-P006
Serial No. 11/395,816

Page 1 Examiner:
Group Art Unit; 2628
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4084704545 6 /9PANTA Sys tems10 /12 /2008  11 :52  AM

(
I OCT 8 1 700S J

% J
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Kumar, et al

Application Serial No. : 11/395,816 Group Art Unit: 2628

Filed : 3/30/2006 Examiner:

For : BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED
APPLICATION MANAGEMENT

Commissioner for Patents
P.O Box 1450
Alexandria, VA 22313-1450

STATEMENT OF NON-DECEPTIVE INTENT BY PERSON BEING ADDED BY
AMENDMENT AND REQU EST TO CORRECT INVENTORSHIP IN A PATENT

APPLICATION (37C.F.R. SECTION 1.48(a))

I, Tung M. Nguyen, who is the person being added as an inventor by the

amendment and request being submitted to correct the inventorship of the patent

application identified above, do hereby declare that the inventorship error in

failing to include my name as an inventor on the patent application identified

above occurred without any deceptive intent on my part.

Nguyen

Dated:

Examiner:
Group Art Unit: 2628

PNTA-P006
Serial No. 11/395.816

Page 1
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O

OCT 8 1 7006
IN THE UNITED SPATES PATENT AND TRADEMARK OFFICE

In re Application of: Kumar, et al

Application Serial No. : 11/ 95,816 Group Art Unit: 2628

Examiner:: 3/30/2006Filed

For : BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED
APPLICATION MANAGEMENT

Commissioner for Patents •
P.O Box 1450 ;
Alexandria, VA 22313-1450;

ASSENT OF ASSIGNEE TO CORRECTION OF INVENTORSHIP IN A PATENT
APPLICA TION (37 C.F.R. SECTION 1.48(a))

1. Name of ASSIGNEE: PANTA Systems, Inc.
10400 Ridgeview Court
Suite 200
Cupertino, CA 95014

2. Assignee, PANTA Systems, Inc., certifies that it is the assignee of the

entire right, title, and interest in the patent application identified above by virtue

of an assignment from the irjventors. A Statement under 37 C.F.R. Section

3.73(b) is also attached.

3.

PNTA-P006
Serial No. 11/395,816

Examiner: .
Group Art Unit: 2628

Page 1
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PANTA Sys tems  40847045*5  3 /310 /13 /2006  02 :3$  PM

Signati

I
Tung Nguyen

Date:4.

Printed name of person signing for assignee

CTO & Chairman _______________
Title of person signing for assignee

Respectfully submitted,

WARNER, MURABITO & HAO, LLP

James P. Hao
Registration No. 36,398

Date;

Two North Market Street, Third Floor
San Jose, CA 95113
(408) 938-9060

Examiner: .
Group Art Unit: 2628

PNTA-P006
Serial No. 11/395,816

Page 2
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Rase: 3 '3To =14089389069OCT-21-2006 14:04 From: DELL-LASER

Attorney Docket No.: PNTA-poos
Assignment to PANTA Systems, Inc.

In consideration of good and valuable consideration, receipt of which is hereby acknowledged, l/we
James M. MOTT

. ..... . ... .....I......... ............ ........ .... ... ...... . .......

do hereby sell, assign, and transfer unto RANTA Systems, Inc. (hereinafter called PANTA), a Delaware
Corporation having its principal place of business at 20450 Stevens Creek Blvd., Suite 400, Cupertino. California
95014, and its successors and assigns, the entire right, title, and interest for the United States and all foreign
countnes, in and to any and all improvements, including the right of priority in. to, and under, the application for the
United States patent entitled:

BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED APPLICATION ENVIRONMENT MANAGEMENT

filed herewith and the inventions set forth and described therein, and any and all Letters Patent of the
United States and of countries foreign thereto which may be granted thereon or therefor; or

x Serial No.: 11/398 , 816 filed on 03/30/2006 and the inventions set forth
and described therein, and any and all Letters Patent of the United States and of countries foreign thereto
which may be granted thereon or therefor;

And for the above consideration, l/we agree promptly upon request of PANTA, its successors or assigns, to
execute and deliver without further compensation any power of attorney, assignment, application, whether original,
continuation, divisional or reissue, or other papers which may be necessary or desirable fully to secure to PANTA.
its successors and assigns, the inventions described in said application and all patent rights therein, in the United
States and in any country foreign thereto, and to cooperate and assist in the prosecution of interference
proceedings involving said inventions and in the adjudication or reexamination of said Letters Patent provided the
expenses which may be incurred by me/us in lending such cooperation and assistance are paid by PANTA.

l/we further covenant with PANTA, its successors, assigns, and legal representatives that no assignment, grant,
mortgage, license, or other agreement affecting the rights and property herein conveyed has been made to others
by the undersigned, and that full right to convey the same as herein expressed is possessed by the undersigned;

In witness whereof, l/we hereunto set my/our hand(s) and s=eal:

Inventor's Signature: 2.. \J Date:
f !  James M. MOTT

State of

County of

Before me this day of personally appeared _ ___________
who is personally known or proved to me on the basis of satisfactory evidence to be the person
who acknowledged the foregoing instrument of assignment to be his or her free act and deed.

Notary PublicNotary Starnp/Seal

Page 1 pf 1

rev. 10/15/2004 <Jc
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PANTA Systems 4084704545 9/910 /12 /2006  11:52 AM

Attorney Docket No.: RNTA—P006

Assignment to PANTA Systems, Inc.

In consideration of good and valuable consideration, receipt of which is hereby acknowledged, l/we
Tung M. NGUYEN......... ............. ............ ...........................

do hereby sell, assign, and transfer unto PANTA Systems, Inc. (hereinafter called PANTA), a Delaware
Corporation having its principal place of business at 20450 Stevens Creek Blvd., Suite 400, Cupertino, California
95014, and its successors and assigns, the entire right, title, and interest for the United States and all foreign
countries, in and to any and all improvements, including the right of priority in, to, and under, the application for the
United States patent entitled:

BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED APPLICATION ENVIRONMENT MANAGEMENT

filed herewith and the Inventions set forth and described therein, and any and all Letters Patent of the
United States and of countries foreign thereto which may be granted thereon or therefor; or

x Serial No.: n / 398 ,816  filed on 03/30/2006 and the inventions set forth
!■wun— ——Wf— ........ i

and described therein, and any and all Letters Patent of the United States and of countries foreign thereto
which may be granted thereon or theitefor;

And for the above consideration, l/we agree promptly upon request of PANTA, its successors or assigns, to
execute and deliver without further compehsation any power of attorney, assignment, application, whether original,
continuation, divisional or reissue, or other papers which may be necessary or desirable fully to secure to PANTA,
its successors and assigns, the invention described in said application and all patent rights therein, in the United
States and in any country foreign thereto, and to cooperate and assist in the prosecution of interference
proceedings involving said inventions and in the adjudication or reexamination of said Letters Patent provided the
expenses which may be incurred by me/us in lending such cooperation and assistance are paid by PANTA.

l/we further covenant with PANTA, Its successors, assigns, and legal representatives that no assignment, grant,
mortgage, license, or other agreement affecting the rights and property herein conveyed has been made to others
by the undersigned, and that full right tofconvey the same as herein expressed is possessed by the undersigned;

In witness whereof, l/we hereunteAet cry/dur hand(s) and sepr

Inventor's Signature: / >2 Date:

State of

County of ________________________________

Before me this day of personally appeared ................. .............
who is personally known or proved to me on the basis of satisfactory evidence to be the person
who acknowledged the foregoing instrument of assignment to be his or her free act and deed.

Notary Stamp/Seal Notary Public

Page 1 of 1

rev. 10/15/2004:dc
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STATEMENT UNDER 37 CFR 3.73(b)

Applicant: Kumar, et al _________________________________________ ____

Application No.: 11/395,816 Filed: 3/30/06

For: BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED APPLICATION
ENVIRONMENT MANAGEMENT _________

PANTA Systems, Inc., a corporation _____________________________
(Name of Assignee) (Type of Awignee, e.g„ corporation, partnership, university, government agency, etc.)

certifies that it is the assignee of the entire right, title and interest in the patent application identified above by virtue
of either:

A. |~X~| An assignment from the inventors) of the patent application identified above. The
assignment was recorded in the Patent and Trademark office at
Reel , Frame , or for which a copy thereof is attached.

B. | | A chain of title from the in.ventor(s) of the patent application identified above, to the
current assignee as shown below:

1. From: To:
The document was recorded in the Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

2. From: To:
The document was recorded in the Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|5T| Copies of assignments or other documents in the chain of title are attached.

The undersigned (whose title is supplied blelow) is authorized to act on behalf of the assignee.

I hereby declare that all statements made herein of my own knowledge are true, and that all statements made on
information and belief are believed to be true; and further, that these statements are made with the knowledge that
willful false statements, and the like so made, are punishable by fine or imprisonment, or both, under Section 1001,
Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the
application or any patent issuing thereon.
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DETAILED ACTION

Specification

The disclosure is objected to because of the following informalities: Summary of

the invention is identical and verbatim as an abstract.

Content of Specification

(a) Title of the Invention: See 37 CFR 1.72(a) and MPEP § 606. The title of
the invention should be placed at the top of the first page of the
specification unless the title is provided in an application data sheet. The
title of the invention should be brief but technically accurate and
descriptive, preferably from two to seven words may not contain more
than 500 characters.

(b) Cross-References to Related Applications: See 37 CFR 1.78 and MPEP
§ 201.11.

(c) Statement Regarding Federally Sponsored Research and Development:
See MPEP §310.

(d) The Names Of The Parties To A Joint Research Agreement: See 37 CFR
1.71(g).

(e) Incorporation-By-Reference Of Material Submitted On a Compact Disc:
The specification is required to include an incorporation-by-reference of
electronic documents that are to become part of the permanent United
States Patent and Trademark Office records in the file of a patent
application. See 37 CFR 1.52(e) and MPEP § 608.05. Computer
program listings (37 CFR 1.96(c)), “Sequence Listings” (37 CFR 1.821(c)),
and tables having more than 50 pages of text were permitted as electronic
documents on compact discs beginning on September 8, 2000.

(f) Background of the Invention: See MPEP § 608.01(c). The specification
should set forth the Background of the Invention in two parts:

(1) Field of the Invention: A statement of the field of art to which the
invention pertains. This statement may include a paraphrasing of
the applicable U.S. patent classification definitions of the subject
matter of the claimed invention. This item may also be titled
"Technical Field."
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(2) Description of the Related Art including information disclosed under
37 CFR 1.97 and 37 CFR 1.98: A description of the related art
known to the applicant and including, if applicable, references to
specific related art and problems involved in the prior art which are
solved by the applicant's invention. This item may also be titled
"Background Art."

(g) Brief Summary of the Invention: See MPEP § 608.01(d). A brief summary
or general statement of the invention as set forth in 37 CFR 1.73. The
summary is separate and distinct from the abstract and is directed toward
the invention rather than the disclosure as a whole. The summary may
point out the advantages of the invention or how it solves problems
previously existent in the prior art (and preferably indicated in the
Background of the Invention). In chemical cases it should point out in
general terms the utility of the invention. If possible, the nature and gist of
the invention or the inventive concept should be set forth. Objects of the
invention should be treated briefly and only to the extent that they
contribute to an understanding of the invention.

(h) Brief Description of the Several Views of the Drawing(s): See MPEP §
608.01(f). A reference to and brief description of the drawing(s) as set
forth in 37 CFR 1.74.

(i) Detailed Description of the Invention: See MPEP § 608.01(g). A
description of the preferred embodiment(s) of the invention as required in
37 CFR 1.71. The description should be as short and specific as is
necessary to describe the invention adequately and accurately. Where
elements or groups of elements, compounds, and processes, which are
conventional and generally widely known in the field of the invention
described and their exact nature or type is not necessary for an
understanding and use of the invention by a person skilled in the art, they
should not be described in detail. However, where particularly
complicated subject matter is involved or where the elements,
compounds, or processes may not be commonly or widely known in the
field, the specification should refer to another patent or readily available
publication which adequately describes the subject matter.

(j) Claim or Claims: See 37 CFR 1.75 and MPEP § 608.01(m). The claim or
claims must commence on separate sheet or electronic page (37 CFR
1.52(b)(3)). Where a claim sets forth a plurality of elements or steps, each
element or step of the claim should be separated by a line indentation.
There may be plural indentations to further segregate subcombinations or
related steps. See 37 CFR 1.75 and MPEP § 608.01(i)-(p).
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(k) Abstract of the Disclosure: See MPEP § 608.01(f). A brief narrative of the
disclosure as a whole in a single paragraph of 150 words or less
commencing on a separate sheet following the claims. In an international
application which has entered the national stage (37 CFR 1.491(b)), the
applicant need not submit an abstract commencing on a separate sheet if
an abstract was published with the international application under PCT
Article 21. The abstract that appears on the cover page of the pamphlet
published by the International Bureau (IB) of the World Intellectual
Property Organization (WIPO) is the abstract that will be used by the
USPTO. See MPEP § 1893.03(e).

(l) Sequence Listing, See 37 CFR 1.821-1.825 and MPEP §§ 2421-2431.
The requirement for a sequence listing applies to all sequences disclosed
in a given application, whether the sequences are claimed or not. See
MPEP §2421.02.

Appropriate correction is required.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the
conditions and requirements of this title.

Claims 1-33 are rejected under 35 USC 101 because they disclose a claimed invention

that is an abstract idea as defined in the case In re Warmerdam, 33, F 3d 1354, 31

USPQ 2d 1754 (Fed. Cir. 1994).

Analysis: Claims 1-33 disclosed by the applicant as being a “system for distributing...”.

Since the claims are each a series of steps to be performed on a computer the

processes must be analyzed to determine whether they are statutory under 35 USC

101.
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Examiner interprets that the claims 1-33 are non-statutory because they do not disclose

that how a system will be able to process and carry out its intended results incorporating

a processor, memory and medium. Claims 1-33 recites storage unit, node and block

device without showing how and where is been done? Therefore, claims 1-33 are an

abstract idea and merely a storage unit for some data without representing intermediate

steps so its functionality cannot be realized and does not produce any useful results.

Thus claims 1-33 are non-statutory and rejected under 35 USC 101.

Claim Rejections - 35 USC §112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1-16 recites the limitation "union block device". There is insufficient

antecedent basis for this limitation in the claim. Further is unclear and vague what

applicant means by union block device?

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Pavan et al USPN 6,502,238 in view of Davidson USPN 7,475,274.
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Regarding claims 1 and 17

Pavan et al teaches

a first storage unit for storing blocks of a root image of the compute node (column 2,

line 29, according to another aspect of the invention, a user program specifying

connections between a plurality of program blocks distributed across a plurality of

processing nodes is received. At least one program block located on a root processing

node is identified. The root node is the processing node controlling execution of the

program. The input and output connections from each one of the program blocks

located on the root node are traced. Connection between one of the program blocks

located on the root processing node and one of the program blocks located on a

remote processing node are identified. A first system-level block is inserted on the root

processing node. A second system-level block is inserted on the remote node. The

first and second system-level blocks provide network services. A program fragment is

created for the processing nodes. The program fragment for each processing node

comprises the program blocks and the system-level blocks located on the processing

node);

a second storage unit for storing a leaf image, the leaf image comprising new data

blocks and changes to the blocks of the root image (column 10, line 12, the

connections out of and into the block are examined to identify a next child of the root

block (box 604). A connection between two program blocks is also referred to herein

as an "edge." A "child" is a program block that is connected to the current block that is
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being processed by the "GROW-FRAGMENT" step. The child may be located on the

same processing node as the block or the child may be located on a different

processing node. If the next child of the root node exists (box 606), then the child is

examined to determine if the child is already a part of a program fragment (box 610). If

the child is already in a program fragment, then this connection is a backedge

and indicates a cycle. In one embodiment, a variable (e.g. backedge) is set to

indicate if the connection is a backedge or not. After determining if the child is already

in a program fragment, the location of the child is compared to the location of the block

to determine if the child and the block are located on the same processing node (box

610). If the child is on a different processing node, then the flowchart continues to FIG.

6B as indicated by the label "C". If the child is on the same processing node as the

block, then the connection between the child and the block is checked to see if the

connection is a backedge (box 612). If the connection is not a backedge, then the

flowchart continues at "F" (box 660) of FIG. 6C. If the connection is a backedge, then

the flowchart continues at "H" (box 680) of FIG. 6E). Pavan et al does not teach

explicitly a union block device for interfacing between the compute node and the first

and second storage units to distribute the application environment to the compute

node, wherein the union block device creates the application environment by merging

the blocks of the root image stored on the first storage unit with the blocks of the leaf

image stored on the second storage unit. However, Davidson teaches (see summary of

the invention, column 4, line 30, management node 105 comprises at least one blade

substantially dedicated to managing or assisting an administrator. For example,
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management node 105 may comprise two blades, with one of the two blades being

redundant (such as an active/passive configuration). In one embodiment,

management node 105 may be the same type of blade or computing device as HPC

nodes 115. But, management node 105 may be any node, including any Number of

circuits and configured in any suitable fashion, so long as it remains operable to at

least partially manage grid 110. Often, management node 105 is physically or logically

separated from the plurality of HPC nodes 115, jointly represented in grid 110.

In the illustrated embodiment, management node 105 may be communicably coupled

to grid 110 via link 108. Reference to a "link" encompasses any appropriate

communication conduit implementing any appropriate communications protocol. As

an example and not by way of limitation, a link may include one or more wires

in one or more circuit boards, one or more internal or external buses, one or

more local area networks (LANs), one or more metropolitan area networks (MANs),

one or more wide area networks (WANs), one or more portions of the Internet, or

a combination of two or more such links, where appropriate. In one embodiment,

link 108 provides Gigabit or 10 Gigabit Ethernet communications between

management node 105 and grid 110). Therefore, it would have been obvious to a

person of ordinary skill in the art at the time of the invention was made to incorporate

union block in between computing nodes. The modification would have been obvious

because one of ordinary skill in the art would have been motivated to combine teaching

into distributing computing environment to achieve processing efficiency and reduces

compilation time.
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Regarding claims 2 and 21

Pavan et al teaches

the compute node comprises a server (column 9, line 28, four types of

communications blocks exist: an input client block, an output client block, an input

server block and an output server block. Communications blocks are inserted into the

system-level program in client-server pairs to facilitate communication between

program blocks distributed across the network. In the example system-level program

402 shown in FIG. 4, a pair of communications blocks 410, 412 is inserted in the

system-level program between the MIMO program block 112 and the display program

block 110. One of the communications blocks is a client block and the other is

a server block. In an example scenario where the MIMO program block 112 is

located on a root node and the display program block 110 is located on a remote

node, the communications block 410 adjacent the MIMO program block 112 is an

output client block and the communications block 412 adjacent the display block

110 is an input server block).

Regarding claims 3 and 22

Pavan et al teaches

compute node comprises a thin-client workstation (column 9, line 28, four types of

communications blocks exist: an input client block, an output client block, an input

server block and an output server block.
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Communications blocks are inserted into the system-level program in client-server

pairs to facilitate communication between program blocks distributed across the

network. In the example system-level program 402 shown in FIG. 4, a pair of

communications blocks 410, 412 is inserted in the system-level program between the

MIMO program block 112 and the display program block 110. One of the

communications blocks is a client block and the other is a server block. In an example

scenario where the MIMO program block 112 is located on a root node and the display

program block 110 is located on a remote node, the communications block 410

adjacent the MIMO program block 112 is an output client block and the

communications block 412 adjacent the display block 110 is an input server block).

Regarding claims 4 and 23

Pavan et al teaches

the root image comprises an operating system (column 7, line 26, in one embodiment,

the method of constructing and distributing block-based program fragments is

incorporated into software executing on a computer. As described below, the software

program constructs the desired application by resolving connection conflicts between

distributed program blocks specified in the user program and inserting the necessary

system-level blocks in the system-level program. In one embodiment, the software

executes under an operating system such as Solaris 2.5 or the like and executes on an

industry-standard workstation such as a Sun SPARCstation 20 or the like. The

software program is developed using any high level language having programming
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constructs to support blocks. In an example embodiment, the software is

developed using the C++ programming language. A user interface for allowing

the user to create user programs by selecting program blocks from a block

library is implemented with any common graphical user interface such as Xviews

or the like).

Regarding claims 5 and 24

Davidson teaches

the root image is concurrently accessible to a plurality of compute nodes (column 4,

line 55, grid 110 is a group of nodes 115 interconnected for increased processing

power. Typically, grid 110 is a 3D Torus, but it may be a mesh, a hypercube,

or any other shape or configuration without departing from the scope of this

disclosure. Reference to a "torus" may encompass all or a portion of grid 110,

where appropriate, and vice versa, where appropriate. The links between nodes

115 in grid 110 may be serial or parallel analog links, digital links, or any

other type of link that can convey electrical or electromagnetic signals such

as, for example, fiber or copper. Each node 115 is configured with an

integrated switch. This allows node 115 to more easily be the basic construct

for the 3D Torus and helps minimize XYZ distances between other nodes 115.

Further, this may make copper wiring work in larger systems at up to Gigabit

rates with, in some embodiments, the longest cable being less than 5 meters.

In short, node 115 is generally optimized for nearest-neighbor communications
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and increased I/O bandwidth).

Regarding claims 6, 7, 25 and 26

Pavan et al teaches

first storage unit is remotely located from the compute node (column 8, line 51, FIG.

5A is a high-level flowchart of one embodiment of a method of translating a user

program to a system-level program. The initial step "Read in the block program" 502

reads the user program file as input. The next step "Is the block program distributed?"

504 determines if the program blocks specified in the user program are located on a

single processing node or are distributed across a network of processing nodes. If the

program blocks are located on a single node then the step "Execute Program" 506

executes the user program. If the program blocks are distributed across a network,

then the step "GROW_FRAGMENT" 508 detects program blocks located on different

processing nodes and inserts one or more system-level blocks in the system-level

program. The step "GROW_FRAGMENT" 508 constructs a program fragment

(referred to herein as a fragment) for each node on which one or more program blocks

reside. The fragment comprises the program blocks and the system-level blocks

running on the node. After a fragment is constructed for a node, the fragment is written

to the node in the step "WRITE_FRAGMENTS" 510. The processing node from which

the user program is controlled is referred to as the control node. In one

embodiment, the control node is the node on which the user program is submitted
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for execution. In addition to the fragment that is written to each remote node, a

fragment (referred to herein as a root fragment) is written to the control node).

Regarding claim 8, 18 and 27

Pavan et al teaches

the second storage unit contains a block modification log for the compute node

(column 4, line 48, each one of the program blocks is logically characterized as a

source block, a sink block or an intermediate block. A source block produces data.

In an application for a control system, example source blocks represent cameras,

infrared cameras, microphones, temperature sensors, pressure sensors, color sensors,

laser sensors, optical sensors, disk drives, tape drives, memory, network monitoring

devices such as an Ethernet sniffer and the like. A sink block consumes data.

Example sink blocks represent displays, speakers, control valves, plotters, printers,

disk drives, memory, tape drives, locking devices, brakes, throttles and the like.

Between source and sink blocks are intermediate blocks that represent physical

devices or software that perform various processing functions. Image recognition,

thresholding, synchronization and flow control are examples of functions associated

with intermediate blocks. Additional intermediate blocks comprise any device or

software that processes or transforms data. As will be readily apparent to one of skill

in the art, these categories are not mutually exclusive. For example, a disk storage

system is capable of being represented as either a source block when data is

read from the disk or as a sink block when data is written to the disk. In the
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example application shown in FIG. 1, camera A 102 and camera B 104 are

represented by source blocks; display 110 is represented by a sink block; and

synchronizer 106 and image processor 108 are represented as intermediate

blocks).

Regarding claims 9 and 28

Davidson teaches

first storage unit in contained within a first partition on a hard disk and the second

storage unit is contained within a second partition on the hard disk (see figure 5).

Regarding claims 10 and 29

Davidson teaches

the union block device comprises a Iow4evel driver for interfacing between the first and

second storage units and the file system of the compute node (column 4, line 18, at a

high level, HPC server 102 includes a management node 105, a grid 110 comprising a

plurality of nodes 115, and cluster management engine 130. More specifically, server

102 may be a standard 19" rack including a plurality of blades (nodes 115) with some

or all of the following components: i) dual-processors; ii) large, high bandwidth

memory; ill) dual host channel adapters (HCAs); iv) integrated fabric switching; v)

FPGA support; and vi) redundant power inputs or N+1 power supplies. These various

components allow for failures to be confined to the node level. But it will be understood
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that HPC server 102 and nodes 115 may not include all of these components.

Management node 105 comprises at least one blade substantially dedicated

to managing or assisting an administrator. For example, management node 105

may comprise two blades, with one of the two blades being redundant (such as an

active/passive configuration). In one embodiment, management node 105 may be

the same type of blade or computing device as HPC nodes 115. But, management

node 105 may be any node, including any Number of circuits and configured in

any suitable fashion, so long as it remains operable to at least partially manage grid

110. Often, management node 105 is physically or logically separated from the

plurality of HPC nodes 115, jointly represented in grid 110. In the illustrated

embodiment, management node 105 may be communicably coupled to grid 110 via

link 108. Reference to a "link" encompasses any appropriate communication conduit

implementing any appropriate communications protocol. As an example and not by

way of limitation, a link may include one or more wires in one or more circuit boards,

one or more internal or external buses, one or more local area networks (LANs), one or

more metropolitan area networks (MANs), one or more wide area networks (WANs),

one or more portions of the Internet, or a combination of two or more such links, where

appropriate. In one embodiment, link 108 provides Gigabit or 10 Gigabit Ethernet

communications between management node 105 and grid 110).
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Regarding claims 11,12 and 19

Pavan et al teaches

the union block device, upon receiving a write request from the compute node for a

sector X, creates an appropriate persistent mapping for sector X (column 7, line 53,

FIG. 4 is a functional block diagram of the mapping of a user program 400 for the

control system application shown in FIG. 1 to a corresponding system-level program

402 having program fragments. In the example shown in FIG. 4, the user program 400

describes the interconnection between the camera A program block 102, the camera B

program block 104, the MIMO program block 112 and the display program block 110.

Each one of the program blocks 102, 104, 110, 112 is located on different a computing

node distributed across a network as shown in FIG. 3).

Regarding claims 13, 14, 30 and 31

Davidson teaches

the system operates in a high performance computing cluster (column 2, line 1, in one

embodiment, a method for fault tolerance and recovery in a high-performance

computing (HPC) system includes monitoring a currently running node in an HPC

system including multiple nodes. A fabric coupling the multiple nodes to each other

and coupling the multiple nodes to storage accessible to each of the multiple nodes

and capable of storing multiple hosts that are each executable at any of the multiple

nodes. The method includes, if a fault occurs at the currently running node,
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discontinuing operation of the currently running node and booting the host at a free

node in the HPC system from the storage. Particular embodiments of the present

invention may provide one or more technical advantages. As an example, particular

embodiments provide fault tolerance and recovery in a cluster of commodity computer

systems. Particular embodiments provide viable fault tolerance and recovery in a

cluster of commodity computer systems for scientific and data-center computing

applications. Particular embodiments provide cost-effective fault tolerance and

recovery in a cluster of commodity computer systems for scientific and data-center

computing applications. Particular embodiments of the present invention provide all,

some, or none of the above technical advantages. Particular embodiments may

provide one or more other technical advantages, one or more of which may be readily

apparent to a person skilled in the art from the figures, description, and claims herein).

Regarding claims 15 and 32

Pavan et al teaches

the first storage unit is read only (column 4, line 48, each one of the program blocks is

logically characterized as a source block, a sink block or an intermediate block. A

source block produces data. In an application for a control system, example source

blocks represent cameras, infrared cameras, microphones, temperature sensors,

pressure sensors, color sensors, laser sensors, optical sensors, disk drives, tape

drives, memory, network monitoring devices such as an Ethernet sniffer and the like. A

sink block consumes data. Example sink blocks represent displays, speakers,
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control valves, plotters, printers, disk drives, memory, tape drives, locking devices,

brakes, throttles and the like. Between source and sink blocks are intermediate blocks

that represent physical devices or software that perform various processing functions.

Image recognition, thresholding, synchronization and flow control are examples of

functions associated with intermediate blocks. Additional intermediate blocks comprise

any device or software that processes or transforms data. As will be readily apparent

to one of skill in the art, these categories are not mutually exclusive. For example, a

disk storage system is capable of being represented as either a source block when

data is read from the disk or as a sink block when data is written to the disk. In the

example application shown in FIG. 1, camera A 102 and camera B 104 are

represented by source blocks; display 110 is represented by a sink block; and

synchronizer 106 and image processor 108 are represented as intermediate

blocks).

Regarding claims 16 and 33

Pavan et al teaches

an intermediate image between the root image and the leaf image, wherein the

intermediate image comprises an application environment service group (column 12,

line 1, FIG. 7A is a functional block diagram of the program fragments for the

application shown in FIG. 1. In the example scenario, the user program shown

in FIG. 2 is submitted for execution on processing node C 300 of FIG. 7A.

After the software identifies that the program blocks specified in the user
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program are distributed across computing nodes in the network, the software

begins to build a program fragment for each one of the computing nodes having

at least one program block specified in the user program. In this example

embodiment, the software begins with the program blocks located on node C 300

because node C is the node where the user program was submitted for execution.

The software identifies input synchronizer program block 106 which has two

output ports. The output ports of program block 106 are connected to input

ports of image processor program block 108. Because the image processor

program block 108 and the input synchronizer program block 106 reside on the

same node C 300, no communications blocks are required for information to pass

between the program blocks 106, 108. Image processor program block 108 has two

output ports. One output port is connected to display program block 110 on node D

302. Because display program block 110 is located on a different computing node than

image processor program block 108, the software must break the connection between

image processor program block 108 and display program block 110 and insert

communications blocks 700, 702. As described earlier, communications blocks

are inserted into the system-level program in client-server pairs. First, the software

adds an input server block 702 to the program fragment for node D 302. The input

server block 702 is coupled to the display program block 110. Then the software adds

an output client block 700 to the program fragment on node C 300. The output client

block 700 is coupled to the image processor program block 108. Next, the software
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connects an output port of the output client block 700 on node C 300 to an input port of

the input server block 702 on node D 302).

Regarding claim 20

Pavan et al teaches

reconciling the root image and the leaf image to form a new root image(column 13, line

3, the software identifies the connection between camera A program block 102, input

synchronizer block 106, image processor program block 108 and returning to camera A

program block 102 as a feed back loop. Rather than continuing to follow the

connections between these applications infinitely, the software identifies the connection

between image processor program block 108 and camera A program block 102 (and

the associated communications blocks 706, 704) as a back edge and does not continue

to follow the loop. A back edge is identified when, in processing a new edge, the new

edge leads to a node that has already been fragmented/processed. Rather, the

software looks for other connections to image processor program block 108. After the

software establishes the connections for all of the input and output ports of image

processor program block 108, the software returns to input synchronizer program block

106. Input synchronizer program block 106 has two input ports. One of the input ports

is coupled to input client block 710 as described above. The other input port of the

Input synchronizer program block 106 is connected to an output port of camera B

program block 104 on node B 306. Because camera B program block 104 is located on

a different computing node than input synchronizer program block 106, the software
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must break the connection between input synchronizer program block 106 and camera

B program block 104 and insert communications blocks 712, 714. First, the software

adds an output server block 712 to the program fragment for node B 306. The output

server block 712 is coupled to the camera B program block 104. Then the software

adds an input client block 714 to the program fragment on node C 300. The input client

block 714 is coupled to the input synchronizer program block 106. Next, the software

connects the input port of input client block 714 on node C 300 to an output port of the

output server block 712 on node B 306).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Anil Khatri whose telephone number is 571-272-3725.

The examiner can normally be reached on M-F 8:30-5:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Wei Zhen can be reached on 571-272-3708. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

***

/Anil Khatri/

Primary Examiner, Art Unit 2191
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PNTA-P006 Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Kulkami, et al. Confirmation : 2625

Serial No. : 11/395,816 Examiner : Khatri, Anil

Filing Date : 03/30/2006 Art Unit : 2191

Attorney Docket No. : PNTA-P006

For: BLOCK-LEVEL I/O SUBSYSTEM FOR DISTRIBUTED APPLICATION
ENVIRONMENT MANAGEMENT

AMENDMENT AND RESPONSE TO OFFICE ACTION

Commissioner for Patents & Trademarks
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action mailed July 8, 2009, please consider the

following amendments and remarks in the above captioned patent application.

Amendments to the Specification begin on Page 2 of this paper.

Amendments to the Claims are reflected in the listing of Claims which begins on page 4
of this paper, followed by Applicants' remarks.
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Amendments to the Specification

Please replace Paragraph 0009 with the following:

[0009] An embodiment of the present invention is directed to a system for

distributing an application environment to a compute node (e.g., a server or a thin-client

workstation). The system includes a first storage unit for storing blocks of a root image

(e.g., an operating system) of the compute node and a second storage unit for storing a

leaf image comprising new data blocks and changes to the blocks of the root image. The

system further includes a union block device for interfacing between the compute node

and the first and second storage units to distribute the application environment to the

compute node. The union block device creates the application environment by merging

the blocks of the root image stored on the first storage unit with the leaf image stored on

the second storage unit.

Please add the following paragraph between Paragraphs 0009 and 0010:

Another embodiment of the present invention is directed to a method for

distributing an application environment to a compute node. The method includes storing

blocks of a root image of the compute node on a first storage unit and storing a leaf image

comprising new data blocks and changes to the blocks of the root image on a second

storage unit. The method further includes merging the blocks of the root image stored on

the first storage unit with the blocks of the leaf image stored on the second storage unit to

create the application environment. The application environment is created by merging
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the blocks of the root image stored on the first storage unit with the blocks fo the leaf

image stored on the second storage unit. Lastly, the application environment is delivered

to the computer node.
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Amendments to the Claims

1. (Currently amended) A system for distributing an application environment

to a compute node comprising:

a compute node comprising a computer system;

a first storage unit for storing blocks of a root image of the compute nodcA

wherein the first storage unit comprises a first non-volatile memory, wherein the root

image comprises a computer program, wherein the blocks comprise sections of data, and

wherein a file of the root image comprises at least one block;

a second storage unit for storing a leaf image, the leaf image comprising new data

blocks and changes to the blocks of the root image, wherein the second storage unit

comprises a second non-volatile memory; and

a union block device for interfacing between the compute node and the first and

second storage units to distribute the application environment to the compute node,

wherein the union block device comprises a driver, wherein the union block device

creates the application environment by merging the blocks of the root image stored on the

first storage unit with the blocks of the leaf image stored on the second storage unit.

2. (Original) The system as recited in Claim 1 wherein the compute node

comprises a server.

3. (Original) The system as recited in Claim 1 wherein the compute node

comprises a thin-client workstation.

4. (Original) The system as recited in Claim 1 wherein the root image

comprises an operating system.

5. (Original) The system as recited in Claim 1 wherein the root image is

concurrently accessible to a plurality of compute nodes.
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6. (Original) The system as recited in Claim 1 wherein the first storage unit

is remotely located from the compute node.

7. (Original) The system as recited in Claim 1 wherein the second storage

unit is remotely located from the compute node.

8. (Original) The system as recited in Claim 1 wherein the second storage

unit contains a block modification log for the compute node.

9. (Original) The system as recited in Claim 1 wherein the first storage unit

in contained within a first partition on a hard disk and the second storage unit is contained

within a second partition on the hard disk.

10. (Original) The system as recited in Claim 1 wherein the union block

device comprises a low-level driver for interfacing between the first and second storage

units and the file system of the compute node.

11. (Original) The system as recited in Claim 1 wherein the union block

device, upon receiving a write request from the compute node for a sector X, creates an

appropriate persistent mapping for sector X.

12. (Original) The system as recited in Claim 11 wherein the union block

device writes sector X on the second storage unit.

13. (Original) The system as recited in Claim 1 wherein the system operates in

a high performance computing cluster.

14. (Original) The system as recited in Claim 1 wherein the system operates in

a grid computing cluster.
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15. (Original) The system as recited in Claim 1 wherein the first storage unit

is read only.

16. (Original) The system as recited in Claim 1 further comprising an

intermediate image between the root image and the leaf image, wherein the intermediate

image comprises an application environment service group.

17. (Currently amended) A method for distributing an application

environment to a compute node comprising:

storing blocks of a root image of a[[the]] compute node on a first storage uniC

wherein the compute node comprises a computer system, and wherein the first storage

unit comprises a first non-volatile memory, wherein the root image comprises a computer

program, wherein the blocks comprise sections of data, and wherein a file of the root

image comprises at least one block;

storing a leaf image comprising new data blocks and changes to the blocks of the

root image on a second storage unit, wherein the second storage unit comprises a second

non-volatile memory;

merging the blocks of the root image stored on the first storage unit with the

blocks of the leaf image stored on the second storage unit to create the application

environment; and

delivering the application environment to the compute node.

18. (Original) The method as recited in Claim 17 further comprising:

modifying the leaf image in response to the compute node’s access to the

application environment.

19. (Original) The method as recited in Claim 18 wherein the modifying

comprises:

upon receiving a write request from the compute node for a sector X, creating an

appropriate persistent mapping for sector X; and

writing sector X on the second storage unit.
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20. (Original) The method as recited in Claim 17 further comprising:

reconciling the root image and the leaf image to form a new root image.

21. (Original) The method as recited in Claim 17 wherein the compute node

comprises a server.

22. (Original) The method as recited in Claim 17 wherein the compute node

comprises a thin-client workstation.

23. (Original) The method as recited in Claim 17 wherein the root image

comprises an operating system.

24. (Original) The method as recited in Claim 17 wherein the root image is

concurrently accessible to a plurality of compute nodes.

25. (Original) The method as recited in Claim 17 wherein the first storage unit

is remotely located from the compute node.

26. (Original) The method as recited in Claim 17 wherein the second storage

unit is remotely located from the compute node.

27. (Original) The method as recited in Claim 17 wherein the second storage

unit contains a block modification log for the compute node.

28. (Original) The method as recited in Claim 17 wherein the first storage unit

is contained within a first partition on a hard disk and the second storage unit is contained

within a second partition on the hard disk.
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29. (Original) The method as recited in Claim 17 wherein merging occurs at

an operational level between the first and second storage units and file system of the

compute node.

30. (Original) The method as recited in Claim 17 wherein the method operates

in a high performance computing cluster.

31. (Original) The method as recited in Claim 17 wherein the system operates

in a grid computing cluster.

32. (Original) The method as recited in Claim 17 wherein the first storage unit

is read only.

33. (Original) The method as recited in Claim 17 further comprising:

creating an intermediate image on a third storage unit between the root image and

the leaf image, wherein the intermediate image comprises an application environment

service group.
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REMARKS

Claims 1-33 are pending. Claims 1 and 17 are amended. No new matter has been

added as a result of these amendments.

Specification Objections

The Summary of the invention is objected to because it is allegedly identical and

verbatim to the abstract. Applicants have therefore amended paragraph 0009 and added a

new paragraph between paragraph 0009 and 0010 that describes another embodiment of

the invention. Further, Applicants respectfully point out that paragraph 0010 provides

additional information related to the advantages of the invention over the prior art by

explaining the nature of the invention (e.g., rather than copying the contents of the root

image to create a new boot image, a new UBD is registered, which occurs very quickly).

Claim Rejections - 35 U.S.C. §101

Claims 1-33 are rejected under 35 U.S.C. 101 for allegedly disclosing a claimed

invention that is an abstract idea. The rejection contends that Claims 1-33 are non-

statutory because they do not disclose how a system will be able to process and carry out

its intended results incorporating a processor, memory and medium. The rejection

therefore, contends that Claims 1-33 recite "storage unit," "node," and "union block

device" without showing how and where they are performed. Applicants have amended

Claims 1 and 17 to further define the claim terms and their functionality.
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Claim Rejections - 35 U.S.C. §112

Claims 1-16 are rejected under 35 U.S.C 112, second paragraph, for allegedly

providing insufficient antecedent basis for the limitation "union block device." The

rejection alleges this term is unclear and vague. Applicants have amended Claim 1 to

further define the union block device as a "low level driver." Support for this amendment

is found in Paragraph 0020 of Applicants' Specification. Paragraph 0020 also further

describes the union block device and a sample embodiment (i.e., low level driver). As

described in Applicants' Specification, and as known in the art, low-level drivers may be

used in data acquisition, such as with the individual blocks making up files (data) within

the root images and leaf images, as claimed in Claim 1.

Claim Rejections - 35 U.S.C. §103

Claims 1-33 are rejected under 35 U.S.C. 103(a) as being allegedly unpatentable

over Paven (US 6,502,238), hereinafter “Paven,” in view of Davidson (US 7,475,274),

hereinafter "Davidson." Applicants respectfully assert that Claims 1-33 are patentable

over the combination of Paven and Davidson in view of the following.

Applicants respectfully point out that the Examiner has the burden of establishing

a prima case of obviousness. To establish a prima facie case of obviousness, three basic

criteria must be met. First, there must be some suggestion or motivation, either in the

references themselves or in the knowledge generally available to one of ordinary skill in

the art, to modify the reference or to combine reference teachings. Second, there must be

a reasonable expectation of success. Finally, the prior art reference (or references when
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combined) must teach or suggest all the claim features. The teaching or suggestion to

make the claimed combination and the reasonable expectation of success must both be

found in the prior art, and not based on Applicant’s disclosure. In re Vaeck, 947 F.2d 488,

20 USPQ2d 1438 (Fed. Cir. 1991). See MPEP 2100-126. Specifically, “all words in a

claim must be considered when judging the patentability of that claim against the prior

art.” In re Wilson, 424 F.2d., 1382 (CCPA 1970).

Moreover, in response to the recent U.S. Supreme Court decision in KSR Int’l Co.

v. Teleflex, Inc. (U.S. 2007), new guidelines were set forth for examining obviousness

under 35 U.S.C. 103. The U.S. Supreme Court reaffirmed the Graham factors and, while

not totally rejecting the “teachings, suggestion, or motivation” test, the Court appears to

now require higher scrutiny on the part of the U.S. Patent & Trademark Office. In

accordance with the recently submitted guidelines, it is “now necessary to identify the

reason” why a person of ordinary skill in the art would have combined the elements of

cited references, or at least describe the pertinence of the elements set forth in the cited

disclosure, in the manner presently claimed.

Applicants contend that the combination of Paven and Davidson fail to teach or

suggest all the claimed elements of Claims 1-33 in view of the following rationale.
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Claim 1:

Amended Claim 1 recites in part:

a compute node comprising a computer system;
a first storage unit for storing blocks of a root image of the

compute node, wherein the first storage unit comprises a first non-volatile
memory;

a second storage unit for storing a leaf image, the leaf image
comprising new data blocks and changes to the blocks of the root image,
wherein the second storage unit comprises a second non-volatile memory
wherein the root image comprises a computer program, and wherein the
blocks comprise sections of data; and

a union block device for interfacing between the compute node and
the first and second storage units to distribute the application environment
to the compute node, wherein the union block device comprises a driver,
wherein the union block device creates the application environment by
merging the blocks of the root image stored on the first storage unit with
the blocks of the leaf image stored on the second storage unit (emphasis
added).

Applicants respectfully assert that Pavan does not teach or suggest ’’a first storage unit for

storing blocks of a root image. . .; a second storage unit for storing a leaf image. . .

comprising new data blocks and changes to the blocks of the root image. . .; and a union

block device for interfacing between the compute node and the first and second storage

units to distribute the application environment to the compute node, . . .wherein the union

block device creates the application environment by merging the blocks of the root image

stored on the first storage unit with the blocks of the leaf image stored on the second

storage unit," as claimed in Claim 1.

As understood by Applicants, Pavan is directed towards a distributed block-based

programming model for control applications, wherein a user program specifies

interconnections between a plurality of program blocks distributed across a plurality of
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processing nodes (Abstract). Pavan discloses using multimedia information with

Multiple-Input Multiple-Output (MIMO) control systems (Column 1, line 56 to Column

2, line 10). Paven discloses a method wherein a user program is received. This user

program specifies interconnections between a plurality of program blocks distributed

across a plurality of processing nodes, wherein the user program is translated into a

system-level program having a program fragment for each of the processing nodes,

wherein each program fragment comprises the program blocks located on the processing

node and one or more system-level blocks for establishing connections between the

processing node and a different processing node across a network (Column 2, lines 19-

27; and Figure 4).

Applicants respectfully assert that to the extent Pavan discloses program blocks,

root nodes, and the creation of program fragments with program blocks and children,

Pavan does not teach or suggest a first storage unit for storing blocks of a root image, a

second storage unit for storing a leaf image, nor a union block device which creates an

application environment by merging the blocks of the root image stored on the first

storage unit with the blocks of the leaf image stored on the second storage unit, as

claimed in Claim 1.

Applicants respectfully assert that the blocks of a root image, as claimed in

amended Claim 1 are not the program blocks as taught by Pavan. Applicants have

amended Claim 1 to clarify that the blocks of a root image comprise sections of data,

wherein a file of the root image comprises at least one block, as claimed in Claim 1.
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Support for Applicants' amendment is found in Applicants' Specification, Paragraphs

0018-0020. As claimed in Amended Claim 1, these blocks make up a root image which

comprises a computer program. Support for this amendment may be found in Paragraph

0017. This is completely different from the program blocks as taught by Pavan. As

understood by Applicants, Pavan teaches that a program block is part of a block-based

programming model, wherein a block is a high level program abstraction (Column 3, line

64 to Column 4, line 2). Further, these program blocks may be functions, objects

implemented in an object-oriented programming language, or sensors, cameras and

functions performed by physical devices (Column 3, line 64 to Column 4, line 18). The

functional blocks of Pavan are not blocks comprising sections of data, as claimed in

Claim 1.

Applicants respectfully assert that Pavan does not teach or suggest a root image or

a leaf image, as claimed in Claim 1. A root image, as claimed in Claim 1, is not a root

node, as taught by Pavan. The root block, node, or fragment, as taught by Pavan, controls

the system operations and executes on the control node and controls the execution of the

system-level program for a MIMO control system (Column 9, lines 64-67), as compared

to a root image comprising a computer program, as claimed in amended Claim 1.

Support for this amendment may be found in Applicants' Specification, Paragraph 0018.

Further, Applicants respectfully assert that a second storage unit for storing a leaf

image, as claimed in Claim 1, is not the same thing as the process Pavan describes for the

"Grow-Fragment" block 508. Pavan teaches methods for making program fragments for
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each of the processing nodes that take into account all the components or program blocks

that make up each processing node as well as all interconnecting lines between the

processing nodes. Pavan describes a "child" as a program block that is connected to the

current block that is being processing by the "Grow-Fragment" block. Where Pavan

teaches a method for implementing a programming method for interconnecting program

blocks or functions that may reside on several compute nodes, Applicants claim a second

storage unit for storing a leaf image, the leaf image comprising new data blocks and

changes to the blocks of the root image, as claimed in Claim 1. Applicants respectfully

assert that Davidson does not remedy these deficiencies.

Lastly, the rejection appears to agree that Pavan does not teach or suggest "a

union block device for interfacing between the compute node and the first and second

storage units to distribute the application environment to the compute node, . . .wherein

the union block device creates the application environment by merging the blocks of the

root image stored on the first storage unit with the blocks of the leaf image stored on the

second storage unit," as claimed in Claim 1. Applicants respectfully assert that Davidson

does not remedy the this deficiency.

The rejection contends that Davidson describes a union block device. Applicants

respectfully assert that the rejection is reading the management node 105 of Davidson,

which manages or assists an administrator of an HPC system, on Applicants' claimed

union block device that creates an application environment by merging the blocks of the
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root image stored on the first storage unit with the blocks of the leaf image stored on the

second storage unit, as claimed in Claim 1. Applicants respectfully disagree.

As understood by Applicants, Davidson discloses a method and apparatus for

fault tolerance and recovery of high-performance computing (HPC) systems. Davidson

teaches a method for monitoring currently running nodes in the HPC system, and when a

fault occurs, shutting down the defaulting node and booting the host at a free node in the

HPC system. Davidson further discloses the management node 105, referred to by the

rejection, comprising at least one blade substantially dedicated to managing or assisting

an administrator. Davidson further discusses the methods of linking the blades

comprising the management node 105 with the rest of the HPC nodes through wires,

buses, LANs, MANs, WANS, an Internet connection, or a combination of two or more

such links. However, Applicants do not find any teaching by Davidson wherein the

management node provides an application environment to a compute node by merging

the blocks of the root image stored on the first storage unit with the blocks of the leaf

image stored on the second storage unit, as claimed in Claim 1

Applicants respectfully assert that the combination of Pavan and Davidson does

not teach or suggest a first storage unit for storing blocks of a root image of the compute

node; and a second storage unit for storing a leaf image, the leaf image comprising new

data blocks and changes to the blocks of the root image, nor a union block device for

interfacing between the compute node and the first and second storage units to distribute

the application environment to a compute node, wherein the union block device creates
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the application environment by merging the blocks of the root image stored on the first

stored unit with the blocks of the leaf image stored on the second storage unit, as claimed

in Claim 1.

Therefore, Applicants respectfully assert that embodiments as recited by Claim 1

are not rendered obvious by the combination of Pavan and Davidson. Accordingly,

Applicants respectfully assert that dependent Claims 2-16 are patentable by virtue of their

dependency on an allowable base claim, as well as for their additional recited patentable

features.

Claim 17:

Independent Claim 17 recites features similar to that of independent Claim 1 and

is therefore patentable for at least the same or similar reasons as recited above.

Accordingly, Applicants respectfully assert that dependent Claims 18-33 are patentable

by virtue of their dependency on an allowable base claim, as well as for their additional

recited patentable features.

For the above reasons, Applicants request reconsideration and withdrawal of the

rejections under 35 U.S.C. §103.
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CONCLUSION

In light of the above listed remarks, reconsideration of rejected Claims is

requested. Based on the arguments presented above, it is respectfully submitted that

Claims 1-33 overcome the rejections of record and, therefore, allowance of Claims 1-33

is earnestly solicited.

Please charge any additional fees that may be required to maintain pendency of

the present application, or apply any credits to our PTO deposit account number: 50-

4160.

Respectfully submitted,

MURABITO, HAO & BARNES LLP

/James P. Hao/ ____________
James P. Hao
Registration No. 36,398

MURABITO, HAO & BARNES LLP
Two North Market Street
Third Lloor
San Jose, California 95113

(408) 938-9060 Voice
(408) 938-9069 Lacsimile

Dated: October 8, 2009

I hereby certify that this
correspondence is being electronically
transmitted to the USPTO via EFS on
the date shown below:
October 8, 2009
/Shannon Warren/ ________

Shannon Warren
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Notice of Allowability

Application No.

11/395,816

Applicant(s)

KULKARNI ET AL.
Examiner

Anil Khatri

Art Unit

2191

— The MAILING DATE of this communication appears on the cover sheet with the correspondence address—
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to 10/8/2009.

2. E3 The allowed claim(s) is/are 1-9, 12-18 and 20-33.

3. EZI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) All b) Some* c) None of the:

1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. ____  .
3. Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ____.

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. EZI CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) EZI including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) EH hereto or 2) EZI to Paper No./Mail Date ____.
(b) EZI including changes required by the attached Examiner’s Amendment / Comment or in the Office action of

Paper No./Mail Date ____.
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. EZI DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. Notice of References Cited (PTO-892) 5. Notice of Informal Patent Application
2. EZI Notice of Draftperson's Patent Drawing Review (PTO-948) 6. Interview Summary (PTO-413),

Paper No./Mail Date ____  .
3. EJ Information Disclosure Statements (PTO/SB/08), 7. Examiner's Amendment/Comment

Paper No./Mail Date ____
4. EZI Examiner's Comment Regarding Requirement for Deposit 8. Examiner's Statement of Reasons for Allowance

of Biological Material
9. Other ____.

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100112
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EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview

with Jeffery Lehman registration no. 65,494 on 1/11/10.

The application has been amended as follows:

In Claims

Cancel claim 10.

Cancel claim 11.

Cancel claim 19.

Claim 1

Last line, after unit delete - -

Last line, after unit insert - - ; the union block device comprises a low-

level driver for interfacing between the first and second storage units and the file system

of the compute node; and the union block device, upon receiving a write request from

the compute node for a sector X, creates an appropriate persistent mapping for sector

X.
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Claim 12

First line, after claim delete - - 11 - -

First line, after claim insert - - 1 - -

Claim 17

Last line, after node delete - - . - -

Last line, after node insert - - ; wherein the modifying comprises: upon

receiving a write request from the compute node for a sector X, creating an appropriate

persistent mapping for sector X; and writing sector X on the second storage unit.

Allowable Subject Matter

Claims 1-9, 12-18 and 20-33 (renumbered 1-30) are allowed.

The following is an examiner’s statement of reasons for allowance:

The cited prior art taken alone or in combination does not fairly suggest the claimed

invention of networked computing specifically related to distributed application

environment deployment in a multi-computer system. The cited prior art teaches the

user program specifies interconnections between a plurality of program blocks

distributed across a plurality of processing nodes and translated into a system-level

program having a program fragment for each one of the processing nodes and fault

tolerance and recovery in a high-performance computing system includes monitoring a

currently running node in an HPC system including multiple nodes but silent on the root

image comprises a computer program, wherein the blocks comprise sections of data,
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and wherein a file of the root image comprises at least one block, a union block device

for interfacing between the compute node and the first and second storage units to

distribute the application environment to the compute node, wherein the union block

device comprises a driver, wherein the union block device creates the application

environment by merging the blocks of the root image stored on the first storage unit

with the blocks of the leaf image stored on the second storage unit. Therefore, it

improves on cluster computing and improves load balancing where high traffic

computation is required to optimize the process.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Anil Khatri whose telephone number is 571-272-3725.

The examiner can normally be reached on M-F 8:30-5:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Wei Zhen can be reached on 571-272-3708. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Anil Khatri/

Primary Examiner, Art Unit 2191
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