
UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NUMBER FILING OR 371(C) DATE 

15/588,935 05/08/2017 

26111 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christopher Newton 0492-US-Cl 
CONFIRMATION NO. 2851 

POA ACCEPTANCE LETTER 
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1101 K Street, NW 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

*OC000000088995586* 10th Floor 
WASHINGTON, DC 20005 

Date Mailed: 05/21/2025 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/09/2025. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1 .33. 

/qnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NUMBER FILING OR 371(C) DATE 

15/588,935 05/08/2017 

83579 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christopher Newton 0492-US-Cl 
CONFIRMATION NO. 2851 

POWER OF ATTORNEY NOTICE 
LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

*OC000000088995531 * 931 14th St. 
Denver, CO 80202 

Date Mailed: 05/21/2025 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/09/2025. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/qnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82B (07-13) 

Approved for use through 09/30/2025. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

Application Number Filing Date 

15/588,935 May 8, 2017 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

0 I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: I 
OR 26111 I 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: I 
I 

OR 

□ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

I sandpiper CON, LLC 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not re qui red below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature --~<- ,.~L="-- I Date (Optional) I 
Name I Mark Chen 

Title I General Counsel 
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

0Total of 1 forms are submitted. 
A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an information 
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Control Number. The 0MB Control 
Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, including the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden 
estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent and 
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

I 

l 
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1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
P.O. Box 1450 

Alexandria, VA 22313 - 1450 
www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

15/588,935 05/09/2025 11 :42:56 PM Z ET 0492-US-C1 

Title of Invention 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# 10701173 

CONFIRMATION# 2851 

PATENT CENTER# 70373344 

CUSTOMER # 83579 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

PTOAIA96-10701173.pdf 

PTOAIA82B-10701173.pdf 

Digest 

DOCUMENT 

PTOAIA96-10701173.pdf 

PTOAIA82B-10701173.pdf 

FILED BY LaTishia Tillman 

FILING DATE 05/08/2017 

FIRST NAMED Christopher Newton 
INVENTOR 

AUTHORIZED BY Jason Eisenberg 

TOTAL DOCUMENTS: 2 

PAGES DESCRIPTION 
SIZE 
(KB) 

2 Assignee showing of 222 KB ownership per 37 CFR 3.73 

1 Power of Attorney 294 KB 

MESSAGE DIGEST(SHA-512) 

1FD7FD1C08117D93C83AC073FEEE3472E11B4FCBC630415F 
D9A4024ADC8BDD2C3683F01E5B8BB92A65B5237442574F2B 
FC10B024379912E3EEFACB17E6946BFA 

08692A645752EF878C28B10BF56B4959F5072D8BF51A70D2C1 
70626D1617C80DA3A705410B0BF3010F838EE225F24303B60C 
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Page 2 of 2 

EEBD4CDD2D27D9AC08ACBCE914CE 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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PTO/AIA/96 (11-23) 
Approved for use through 11/30/2027. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res and to a collection of information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

First Named Inventor/Patent Owner:Sandpiper CON, LLC 
---------------------------------

App Ii cation No./Patent No.: 10,701,173 Filed/Issue Date: _J_u_n_e_3_o_,_2_o_2_o _______ _ 

Titled: CACHING IN A CONTENT DELIVERY FRAMEWORK 

Sandpiper CDN, LLC a Corporation 
-------------------~ 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel-----~ Frame-----~ or for which a copy 
thereof is attached*. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: NEWTON, CHRISTOPHER To: LEVEL 3 COMMUNICATIONS, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 04241 5 Frame 0361 or for which a copy thereof is attached*. 

2_ From: CROWDER, WILLIAM To: LEVEL 3 COMMUNICATIONS, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 042415 Frame 0404 or for which a copy thereof is attached*. 

[Page 1 of 2] 
A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with 
an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB 
Control Number. The 0MB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 15 minutes per 
response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions 
for reducing this burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email 
lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/AIA/96 (11-23) 
Approved for use through 11/30/2027. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res and to a collection of information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: LEVEL 3 COMMUNICATIONS, LLC To: SANDPIPER CDN, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 068256 Frame 0091 or for which a copy thereof is attached*. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel-----~ Frame-----~ or for which a copy thereof is attached*. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel-----~ Frame-----~ or for which a copy thereof is attached*. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel-----~ Frame-----~ or for which a copy thereof is attached*. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D *As required by 37 CFR 3.73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

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

/Jason D. Eisenberg/ May 9, 2025 
Signature 

Jason D. Eisenberg 
Printed or Typed Name 

[Page 2 of 2] 

Date 

43,447 

Title or Registration Number 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

15/588,935 06/30/2020 

83579 7590 06/10/2020 

LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

10701173 0492-US-Cl 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

2851 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Level 3 Communications, LLC, Broomfield, CO; 
Christopher Newton, Westlake Village, CA; 
William Crowder, Camarillo, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 8
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Atty Docket No. 0492-US-Cl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

First Applicant 

Filed 

Title 

Docket No. 

15/588,935 

NEWTON 

Confirmation No. 

Art Unit 

2851 

2458 

May 8, 2017 Examiner Khanh W. Dinh 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

0492-US-Cl 

Submitted Via EFS-Web 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Dear Sir: 

Applicant acknowledges the Notice of Allowance in the present application by the 

Examiner with appreciation. Applicant notes that the reasons for allowance set forth in the 

Notice of Allowance are not the only reasons that the claims are allowable. As the Examiner's 

reasons for allowance are not exhaustive, such reasons for allowance do not establish an estoppel 

against Applicant with regard to the scope of any claim in the present application or any related 

applications, including without limitation any continuation applications claiming priority to the 

present application. 

If there are any questions, the Examiner is invited to contact the undersigned at the 

telephone number listed below. 

Date: May 20, 2020 

Respectfully submitted, 

/DDW/ 
David D. Wier, Reg. No. 48,229 
USPTO Customer No. 83579 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, Colorado 80021 
Tel: 720-888-3539 

9
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Electronic Acknowledgement Receipt 

EFSID: 39488481 

Application Number: 15588935 

International Application Number: 

Confirmation Number: 2851 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Customer Number: 83579 

Filer: David Dewey Wier/Kathleen Mcinnish 

Filer Authorized By: David Dewey Wier 

Attorney Docket Number: 0492-US-Cl 

Receipt Date: 20-MA Y-2020 

Filing Date: 08-MA Y-2017 

Time Stamp: 09:01:37 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

18877 

1 
Post Allowance Communication -

492USC1_csra.pdf 1 no 
Incoming 

fcS Sd 7 4abb842207f7 e3 c51466c5 6e 726d ec 
e41c 

Warnings: 10
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Information: 

Total Files Size (in bytes)~ 18877 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

11
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Doc Code: IFEE PTOU85B-EFS 

Document Description: Issue Fee Payment (PTO-85B) 

Issue Fee Transmittal Form 

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No. 

15588935 08-May-2017 Christopher Newton 0492-US-Cl 2851 

TITLE OF INVENTION : 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

Entity Status Application Type Art Unit Class - Subclass EXAMINER 

Regular Undiscounted Utility under 35 USC 111 (a) 2458 213000 KHANH DINH 

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee 

$1000 $0 $1000 17-Aug-2020 $0 

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363) 
Current Correspondence Address: 

83579 
LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 

Broomfield CO 80021 
UNITED STATES 
720-888-3381 

D Change of correspondence address requested, system 
generated AIA/122-EFS form attached 

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

D Fee Address indication requested, system generated SB/47-EFS 
form attached 

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis 
(37 CFR 1.29(d)), and make the applicable certification online. 

Applicant asserting small entity status. See 37 CFR 1.27. 
Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status. 

Applicant changing to regular undiscounted fee status. 
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable. 

WEB IFEE 1.0 
12
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Doc Code: IFEE 

Document Description: Issue Fee Payment (PTO-85B) 

3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D Advance Order - # of copies 

4.Firm and/or Attorney Names To Be Printed 

NOTE: If no name is listed, no name will be printed 
For printing on the patent front page, list to be displayed as entered 

1. 

2. 

3. 

S.Assignee Name(s) and Residence Data To Be Printed 

□ 

□ 

IZI 

PTOU85B-EFS 

I authorize USPTO to apply my previously paid issue fee to the 
current fees due 

The Director is hereby authorized to apply my previously paid 
issue fee to the current fee due and to charge deficient fees to 
Deposit Account Number 

If in addition to the payment of the issue fee amount submitted 
with this form, there are any discrepancies in any amount(s) due, 
the Director is authorized to charge any def!fb~'o'B§ or credit any 
overpayment, to Deposit Account Number _______ _ 
The issue fee must be submitted with this form. If payment of 
the issue fee does not accompany this form, checking this box 
and providing a deposit account number will NOT be 
effective to satisfy full payment of the fee(s) due. 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

Name City State Country Category 

Level 3 Communications, LLC Broomfield COLORADO united states other 

6.Signature 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted 
power of attorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO via EFS-WEB on the date indicated below. 

Signature /David D. Wier/ Date 05-20-2020 

Name David Dewey Wier Registration Number 48229 

WEB IFEE 1.0 
13
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Electronic Patent Application Fee Transmittal 

Application Number: 15588935 

Filing Date: 08-May-2017 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Filer: David Dewey Wier/Kathleen Mcinnish 

Attorney Docket Number: 0492-US-Cl 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

14
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 

15
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Electronic Acknowledgement Receipt 

EFSID: 39488476 

Application Number: 15588935 

International Application Number: 

Confirmation Number: 2851 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Customer Number: 83579 

Filer: David Dewey Wier/Kathleen Mcinnish 

Filer Authorized By: David Dewey Wier 

Attorney Docket Number: 0492-US-Cl 

Receipt Date: 20-MA Y-2020 

Filing Date: 08-MA Y-2017 

Time Stamp: 09:01 :04 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E20205J001005179 

Deposit Account 505063 

Authorized User Kathleen Mcinnish 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 16
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

45939 

1 Issue Fee Payment (PT0-85B) Web85b.pdf no 2 
179c1 a Sa 18cc81799cf0e 766f9165708cc24 

0350 

Warnings: 

Information: 

32100 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
ef0ea80b53fb86043a0550731 c23712d2c5c 

784e 

Warnings: 

Information: 

Total Files Size (in bytes) 78039 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

83579 7590 05/15/2020 

LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

APPLICATION NO. FILING DATE 

15/588,935 05/08/2017 

FIRST NAMED INVENTOR 

Christopher Newton 

EXAMINER 

DINH. KHANH Q 

ART UNIT PAPER NUMBER 

2458 

DATE MAILED: 05/15/2020 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0492-US-Cl 2851 

TITLE OF INVENTION: CACHING IN A CONTENT DELIVERY FRAMEWORK 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/17/2020 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

83579 7590 05/15/2020 

LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

APPLICATION NO. 

15/588,935 

FILING DATE 

05/08/2017 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Christopher Newton 0492-US-Cl 2851 

TITLE OF INVENTION: CACHING IN A CONTENT DELIVERY FRAMEWORK 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

DINH, KHANH Q 2458 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

709-213000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 08/17/2020 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/588,935 05/08/2017 

83579 7590 05/15/2020 

LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

FIRST NAMED INVENTOR 

Christopher Newton 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0492-US-Cl 2851 

EXAMINER 

DINH. KHANH Q 

ART UNIT PAPER NUMBER 

2458 

DATE MAILED: 05/15/2020 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will 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, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/588,935 
Examiner 
KHANH Q DINH 

Applicant(s) 
Newton et al. 
Art Unit I AIA (FITF) Status 
2458 Yes 

-- The MAILING DA TE 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 12/6/19. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-14. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D 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). 

6.0 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. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. ~ Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200511 
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Application/Control Number: 15/588,935 
Art Unit: 2458 

Notice of Pre-A/A or A/A Status 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Allowable Subject Matter 

1. Claims 1-14 are allowed. 

Reason for allowance 

Page 2 

2. This communication warrants no examiner's reason for allowance, as applicant's 

reply makes evident the reason for allowance, satisfying the record as whole as 

required by rule 37 CFR 1.104(e). In this case, the substance of applicant's remarks 

filed on 12/6/19 with respect to the added claim limitation point out the reason claims 

are patentable over the prior art of record. Thus, the reason for allowance is in all 

probability evident from the record and no statement for examiner's reason for 

allowance is necessary (see MPEP 13202.14). 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Khanh Dinh whose telephone number is (571) 272-3936. 

The examiner can normally be reached on Monday through Friday from 8:00 A.m. to 5:00 

P.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Kevin Bates, can be reached on (571) 272-3980. The fax phone number 

for this group is (571) 273-8300. 
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Application/Control Number: 15/588,935 
Art Unit: 2458 

Information regarding the status of an application may be obtained from the 

Page 3 

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). 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 

24

Page 24 of 344



Application/Control No. Applicant(s)/Patent Under 
15/588,935 Reexamination 

Notice of References Cited 
Newton et al. 

Examiner Art Unit 
KHANH Q DINH 2458 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification 
Country Code-Number-Kind Code MM-YYYY 

* A US-20140215802-A 1 08-2014 GONZALEZ; Orlando A. B60N3/046 29/525.01 

* B US-10417134-B2 09-2019 Faldu; Priyank G06F12/0897 1 /1 

* C US-20140129779-A 1 05-2014 Frachtenberg; Eitan G06F12/122 711/136 

* D U S-20170244804-A 1 08-2017 Newton; Christopher H04L29/06 1 /1 

* E US-20180129613-A 1 05-2018 Faldu; Priyank G06F12/0891 1 /1 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20200511 
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Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

15/588,935 

Examiner 

KHANH Q DINH 

H04L29/08072, G06F17/30902, H04L29/06 

G06F12/12, G06F12/123 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

709 213,217,218,220 

updated 
searches 

Applicant(s)/Patent Under Reexamination 

Newton et al. 

Art Unit 

2458 

Date Examiner 

8/7/2017 KD 
05/11/2020 KD 

Date Examiner 

Date Examiner 

8/7/2017 KD 

2/19/2018 KD 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

WEST, INVENTOR SEARCHES 8/7/2017 KD 
west 01/22/2019 KD 
updated searches 08/05/2019 KD 
updated searches 05/11/2020 KD 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

709 206,220,224,226,228 05/11/2020 KD 

U.S. Patent and Trademark Office 
Page 1 of 2 

Part of Paper No.: 20200511 26
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Search Notes 

U.S. Patent and Trademark Office 

Application/Control No. 

15/588,935 

Examiner 

KHANH Q DINH 

Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Newton et al. 

Art Unit 

2458 

Part of Paper No.: 20200511 27
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Issue Classification 

CPC 

Symbol 

H04L rnI 67 mt 
H04L mt 67 rnr 
H04L rn 67 mt 
H04L mr 29 mi 
H04L mt 67 rnr 

CPC Combination Sets 

Symbol 

Application/Control No. 

15/588,935 

Examiner 

KHANH Q DINH 

2852 

2842 

02 

06 

34 

1m1 1ml 

NONE 

(Assistant Examiner) 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Newton et al. 

Art Unit 

2458 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 14 

11 May 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 3 

Part of Paper No.: 20200511 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

G06F 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

709 

CROSS REFERENCES(S) 

CLASS 

709 206 

NONE 

(Assistant Examiner) 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

15/588,935 

Examiner 

KHANH Q DINH 

I rnJl 1s 

220 

Applicant(s)/Patent Under Reexamination 

Newton et al. 

Art Unit 

2458 
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specified in 37 C.F.R. § l.17(p) for submission of an information disclosure 
statement under 37 C.F.R. § 1.97(c), or a statement under 37 C.F.R. § 1.97(e). 

0 37 C.F.R. § 1.97(d). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(c) since a: 

D final action under 37 C.F.R. § 1.113 

D notice of allowance under 37 C.F.R. § 1.311 

was mailed to the Applicant on _. 

Accordingly, this information disclosure statement requires the fee set forth in 
37 C.F.R. § l.17(p) to consider an information disclosure statement under 
37 C.F.R. § 1.97(d), and a statement under 37 C.F.R. § 1.97(e). 

If this statement crosses in the mail with an Office action, or is otherwise not in the 
indicated category of 37 C.F.R. § 1.97, it is respectfully requested that this statement be treated 
in the next appropriate category and made of record. To the extent required, please treat this 
paper as a conditional petition for acceptance of the information disclosure statement. 
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II 
FEES 

Any required fee is being paid as indicated below: 

IZJ No fee is due. 

Attorney Docket No. 0492-US-Cl 

D The $240 fee specified in 37 C.F.R. § l.l 7(p) for submission of an information 
disclosure statement under 37 C.F.R. § l.97(c) or (d) is due. 

D This fee is paid by credit card. 

D Please charge the required fee to Deposit Account No. 505063. 

IZJ The Commissioner is hereby authorized to charge any additional required fees or 
credit any overpayments associated with this information disclosure statement to 
the account. 

III 

CERTIFICATION 

Pursuant to 37 C.F.R. § l.97(e), I state as follows: 

IZJ No statement is necessary. 

D Each item of information contained in this information disclosure statement was 
first cited in a communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this information 
disclosure statement. 37 C.F.R. § l.97(e)(l). 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to my knowledge after making reasonable inquiry, no item of 
information contained in this information disclosure statement was known to any 
individual designated in 37 C.F.R. § l.56(c) more than three months prior to the 
filing of this information disclosure statement. 37 C.F.R. § l.97(e)(2). 

Pursuant to 37 C.F.R. § l.704(d), I state as follows: 

D Each item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart application, 
and this communication was not received by any individual designated in 
37 C.F.R. § l.56(c) more than thirty days prior to the filing of this information 
disclosure statement. 
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IV 
FOREIGN LANGUAGE REFERENCES 

Pursuant to 37 C.F.R. § 1.98(a)(3)(i), any information disclosure statement filed under 
37 C.F.R. § 1.97 shall include a concise explanation of the relevance, as it is presently 
understood by the individual designated in§ 1.56(c) most knowledgeable about the content of 
the information, of each patent, publication, or other information listed that is not in the English 
language. The concise explanation may be either separate from the specification or incorporated 
therein. In compliance with the rules, the Applicant states as follows: 

D No concise explanation is required since all cited references are in English. 

D A concise explanation of the relevance of one or more foreign language 
references is attached. 

D According to the procedural policy adopted by the PTO with regard to disclosure 
requirements, the Applicant is satisfying the disclosure requirement pursuant to 
MPEP § 609.04(a)(III) by submitting herewith the following: 

D English language versions of any non-English language documents. 

D English language versions of one or more search reports or other actions 
by one or more foreign patent offices in one or more counterpart foreign 
applications, which indicate the degree of relevance found by the foreign 
office(s). 

D Pursuant to 37 C.F.R. § 1.98(a)(3)(ii), a copy of a translation is not 
submitted herewith because a written English-language translation of a 
non-English-language document, or portion thereof, is not within the 
possession, custody, or control of, or is readily available to any individual 
designated in § 1.56( c ). 

The Applicant has not analyzed these documents and, therefore, declines to 
comment on their relevance at this time. 

D One or more English language abstracts for the non-English language references 
are also enclosed. 

It is respectfully requested that: 

V 
REMARKS 

(1) The Examiner sign the enclosed Form to evidence that the cited information has been 
fully considered by the Patent and Trademark Office during the examination of this 
application; and 
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(2) The citations for the cited information be printed on any patent that issues from this 
application. 

The submission of this information disclosure statement by the Applicant shall not be 
construed as a representation that a search has been performed or that no other material 
information under 37 C.F.R. § 1.56 exists. See 37 C.F.R. § l.97(g). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, material to the patentability of one or more of the pending claims in this application pursuant 
to 37 C.F.R. § l .56(b ), unless specifically designated by the Applicant as such. See 37 C.F.R. 
§ l.97(h). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, or even qualifies as "prior art" under 35 U.S.C. § 102 with respect to this invention, unless 
specifically designated by the Applicant as such. 

Notwithstanding any statements by the Applicant, the Examiner is urged to form his or 
her own conclusion regarding the relevance of the cited information. 

VI 
CONCLUSION 

The Examiner is encouraged to contact the undersigned attorney to discuss any questions 
concerning this information disclosure statement or any of the information cited or referred to 
herein. 

Date: April 9, 2020 

Respectfully submitted, 

/DDW/ 
David D. Wier, Reg. No. 48,229 
USPTO Customer No. 83579 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, Colorado 80021 
Tel: 720-888-3539 
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1 1 5, • · :1 >.::i- >"'.1rl{~;011 
116···:J:/7''>''./7"'--Y 
l l 7, l l 3 ... :7 /"·Y· :. '.1Jfxf~ ~; Y.:r.7- ~ 
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2 (_) 7 · ·" },.,,,:,"/° l) .f] :J /·f ~/•~·/ '"f·-.y 
2 0 8··" l) JI.A ~~?-'~-5' 
2 0 9 · · · '.J .7 :r..~:z. }, 7::' - :9 

2 1 O·•<r:,,<J->''Ff-.Y 
211 .. ·1:J--.1'-/-F 

/J'717;., !-.I- F 101 

Hi3 
l 

::.i ;.,7 ;.,-:,r;!l!,Tsffil ~- -H.i2 

URL http:l,'mw..lDshi,ia.oo.jp./foo/Mr.hlml 

r Cill4 J 

I P) i (2' 
! http:ifmJWiioo.htmi i 1£198109/0r/09:12 
! http://\l,r,1.rJ.12,'bar.gif 1998/Cl9!!)7/08:00 

~~ ,.,:1 1.1 7.l~!iU t: Uc!L~! v:1•) 7-:.,"' ~­
fo~fiiiH!'-l±:~ L, &Hift,;: 1:.,"i'::.,'.:,O'JL,:::f1J ~I.Ji 
-r~,:...:;;_..:~ff~l 

(05) )00-18J.8LJ3 (P:?.000-18l.843A) 

2 1 r5 ••• 1✓ :::nJ7-:> ::r >x,JZ<UEL1J~ff<gfl 

216···~7~~-~s1/M~URL 

2 2 3 · • ·fhJj'jlj[{fNj::Jltli:~~ 

3 0 l ··•t-:tJ 
3 0 2· .. :.kJJi\tit7T 1 l].·i;-F\ 

3 0 3, 3 0 4, 3 0 r5, 3 0 6 • · •.1J,J.Ji!t~7 T ··f ;J/i;­
.1\ 

118 
t 

114 

(CR! 1 6) 

URL 
ht!0:1/www/foo.html 
http://www1.ibar.gif 

( '3) ~•J?-Al-f.1l~ t,,;;;,'.b,,Wll§.%~(:iE~UliJl8.iJ''·:ij!.-O;* i \~ """ "'{'©, '\iltillRU:-:i!ffl't~!m•J? ::r.:.;:a:. HI 
L . .t~ '.!?.CA r· ~ 111.~~!lllil!!t~~Ja)'J?:x:A 1-~1'@:fit 
i (5) 1.,- :1 ') 1.1 -~ __,_.;..•'.;.-"..:;.').;.;;.;.;'h..;;:::."'-"'"'-"''--------' 

(Cilll 2) 

1J ·'.J :r"' f· $!-f :t +--_.c..~"'".rl'..;_.ffi..:..ffc::.ru..:..,..:..J;. ______ --1 
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(tl.6) l00-18J.8,:J3 (P2000-l8l.843A) 

:W:§ll!. :-1//4,::.,~•'1///~;?,2'/2:;?Z}Vh~t'fz. .• :::,1//h·~·'1//,,·W/,%_...1//,,;;:~:'t, • t.-· :1·,j ,r - ~ a >MRiii'.'. 
1:l!llfi '.i ? :r: ;i: Hlff]i!i¥1U (2) >~tf~~M3:tifr.'::lf 

#1 AND 5:lzy,".:) 
! 1,,71; :h{.~.ffl~ { 6) >O. 5f 

#2 
{i'Hfi 1.!? x.::l: 1-~fi~~rJ (2) >:!Jl.'ll:!!1~1!0)3~mll 

ANO 

#3 

#4 

([2]6] 

URL 
http://wwv.Jfoo. html 
http:iiwww~/b.1r,gif 

u~ ~~~~ 
hrtp:HW\lvwlfoi:l}\lml foa.Nml 199ili09/0SJG8:10 
http://\o.,w;,t,2/ba::-r.g""rr,+.-ti,-:,,-::_g"'if ""'~,:-;;-s;;,--,,--+,1::s9""",81"'"0"'9:;;;ID"'6,"'IQ'-'9:T,;;J35 

')? .I..;\. I-~ 1 -;;P I .... {;t 
URL • 1 ········:i.;:i.;;;;:;~·;ibbtf;;:;.;;ml 

URL m:$1'(..-:;f•J:.iJfi'M _:ji:J 
---:-h"'ttp~:1~'f,MMl,i~..,,_/f,-oo....,_h~,lm-,--I --+---:1""99~s"'°10'""9--"10 { 109: 00 

Mtvfiwww2!b&ir.glf 1 o19Bi09/0 f 109:00 

([2]10] 

:;;~ffl!l!UlUtr'-:il, 1/:1 1)-';-t,;, :;,~!Ii!, 
;-Jllitil''~. tJ ,:, .:r.;z 1-0)it'J?tc:URL:1.l !., } ') -t1 
"r---~ ... :i :.,rn;t:~~ r-t> 

l
~~~~-~3~Ma::.i~~~~00~X~ 
!-ffi~f~°'.'rl.., 'l'~i;.i:::.i >'f•:..,•:.;ll:VJ' 1J rt?. 
7-v :i :.,Mi!Jtti, ;; fl. ,t 
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This 

!0001] Bi\.C'I((}R()l)}'-rl) ()F TI-It:. T_N\7J?._NTH)}'-f 1. Fieki of the 1n-...-'ent3Gn Tb~~ -pre~,ent inv~~rd3lH1 -retate-; to ;).n 

3nfonnat~on reh:._y d(":vtce aad a Hotage rt!t:d~utnj and n:If)r~~~ sp(":cj·bcaUy, itdonna;ion gt:ru:-:nu~~~d by a sec•/("T 
contputfT on a t:f{\;.>ork and n:J:::.yfrtg infcnit.;n1on exclwng~~ bet\,~~~~~n frte cu~~nt contpuu~r frt,;n ref~~rs lo frte 
inf-:)tn:1at~on. 'The pt('sent invention re]ate:; to a r-eLj_y devi-:~e ~ind a stor~!ge n1ediun1. 

V.Jeb) ,j_nd FTP ( F: h_~ T':·.J_n"'t\:-:· P:_ut(_:1.._ ~1l: sr-1 '- 1\~~" ~! rn1jqu~ ldr-n11f11.._ J11~1n -~h~tr~t-.. t\:-r :~1rjn~ .. t(_:1 "'tn~·~1t\ :_r:~~ ,;::: turnp cf 
infonnatJun n:.cr:~':~nafter- r-('t~:-rrr:d tc as content) js in the for-rn of tJitL. i-\xe a~sucJated 1.;:ith ea-:~h c(;ntr:nt. (:ontent 
can b~~ ex;xa_ct(:·d. frorn a ~,ecver ~,y:;;;x:n1 (h(:Tt:in~:.ft(:T rcf,v1!\..,.~. to a& a :;;~~rve-r) by :;;pt:cifyir1g a l.fR.L fruff:_ a client 
~;ysten1 (ht:r(":~naftt:r referr(":d h) as a ct~~~~nt\ 

!000..il \\/hen ns3ng s.uch a :;;y&t(:'ff:_, an 3nfunnation n~h:.y lkvice c~:.Ued a proxy -;ervt:t inay bt: fr=-terpu~-.:(:·d. b~~tv,,,'een 
!ht: cE~~~r:J aad the S("TVfT. i\ pn)xy &et\.rt:r bas &ev~~~raJ b}t!ct~oa~;~ ot!t"': of ~~1h~ch js a cach3ng tnac~ ton. 

!0004! By using th~s~, -:~a.chh:.g f~-1-n-:~t~on~ the :.:_~cntent on-:~(' t('t~:-rrr:d by the client i:; :;tured in th(' C.J_cne ,;1rea \;.1hr:n 
p~!s,~~ng thn:J1-1-gh thr: proxy ser;,-er-. V\·\th this~, datn c~!chr:~ ;;vb(';_:_ the client reque:;ts to ,.1Je,v tbe :.:_~cntents~, r:J:'•i:1~ ~~he 
rH~tv,,c.-:-:-rk data tran~Je-r be;.~ve~~n the 1xoxy ~,erv~~r axtd th~~ s.e-rver can be GfftiHed u-:-: teturn the data 3r1 th~~ c~1cht:, ~:tnd 
!ht: cE~~~r:J's reqt=-(":St cat! rH-: aa~;we:::~~~d .:!thigh sp~~~;..:d. b("' abl~~~ to. 

!OOOS ! T'he operatJun of ,j_ gt:n('ral caching pr-oxy s~,erver -:~urTentJy frnplernented i:; as f(;Uu,vs }i('1T._, ~u1 exa.rnpie 
•-:-:f \!.,/\\.T\Xl i ~' ~-.:no\\,'1l. 

!OO~}T! 2. Tf there is. ~1 copy of the CGDt(:·nt requ(:·~-.:ted by th~~ client ~P th..: ca<:":he -:-J•-.,. __ . i;. i~-.: ret1.un(:·d. if the •::-:opy i:;; 
'\.\fith~n the exp3r.:!tton d:He. The expir:H3on d.:!~e ~s st:rtt tog<":!h("T i;,;.,'h(":n the CfXtkXtt ts .:!cquj:::~~>:i fron1 tht: ~ t r\'•"r 

!0008-! :1i. \V1t(:·n the ex:pira;.-~on date ha~-.: p~:.&s.ed.: in order tG ch(:'Ck \\,'lt(:·;Jt(:·r it i:;; th~~ 1.:Ee&t •-:-:ne, the htst update ch:.t~~ 
.:!nd t~n~u:-: of the cont~~~nt ~-s ~nqntred to ttk: \A/\'/\;\i &etvt-:!· wht-:!'("' Hw c•t i~;~n:11 ~s p~aced. 

!0009! 4}. If the (;r-igJna] ia:;t !3pdate date rna.tches thr: upda.tc date uf the cop)''. 1I1c \_..._,L1,),,__L1,~s Lh thr: cache are 
ret1.un(:·d t•-:-: the ch(:·nt. 

tOOH}j .')} H th~~ or~gitw]_ ]ast Dptbte d.at~~ is ne,;.,~~r Hur:. :he ~.,D.cl:~<, tL-.. c,""-3 1;;h-:t; Cu:J:x:3:_ 3s dc;\,ruhwded a~;;nq_ 
rett:rned t(; the -:~Eent~ and thr: ca-:~hc is updated 

!0012! I-Ierr:~ H:.e cunditicn~ fur bitting the ca.che in 1-e:;punse to thr: jnforrna.tion pr-crvision requcu fron! the cti('nt 
axe stH!1tn:._1__nzeu. ~:.& foik.:v'/-;. 

f 00t5] ])ue to th~~ nantce of frtes;e concUticns. th~~ cache bib onJy V/h~~n both ex1u~~nce and fresbnes~ cDnditJons, 

~:.re ~,~1t3s.fied in the -repbc.~1ted data un the cache. 

f0{H6] (}n ftw othet h.:!nd, in:::. datab:::.&e repltcattf)a :-;yst(":fft f)r techao:togy c:::.Ued ptEh techt!Olf)gy; cD:::.nge& are 
:Jo:.:_c_ ... d :_c, t;Je ~.;_;._ t:t that has a copy of tbe previously set cont~~ut ~vhen the cD-rue-ru on the s~~rv~~r js, upcLned. 
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u1 :::.dvance are ah-'/ays b~~td u1 th~~ cache area. F·oc ttn~ reason. 1he cache hJt ptobab~hty ~vith respect to fr=.,~ n~quest 
frorn the client i:; h.igher fr:..J.n that (:fa gener.J.J proxy :;et··ver, and th.c a'it:rat;e respcnse tirne vie;,ved frunt th.c 
<::":lient 3-; s.hor;.erE:d. l'hi~-.: ~~fft:ct be•::-:or!k:& s,igr1ific~:.nt \\,'hen content on th~~ &ef'/t:T i:~ trpch:.t~~d freqnentJy. 

t0018j Sffjct]y ~p~~:::..kfrtg., ~l :.<••J,tt~;· :_.c ~..::t:t: ,o :_.c .:, pt.~~:1 u~chuJque. btu t;Ju .. e ~~~ technjq:H:.· caHed au int,~Dige-ru 
p:3E fr: \-:./ttat i:; generaJl:/ ca] ted ~! pu:;h te·d.1.niqu.e. \VhJ te the push te:.:.J1nulot;Y described abtf'/e .J.ciivety sends 
cont~~nt fn.Jff~ th(:' :;;~~r-/er s3d~~-- ttr~s, int~~Hig(:·nt pull tries; to ~:.ctr~e...,,,e tht: ~-.:afft(:' :;;;_ate as. \Vhen u:~ing the ·p~J..&h 
;echnoJogy .:!pp.:!n-:ntiy by .:!cquiring CfXtt~~:nt pt:rtfxi~caUy frorn the ch(":nt ~;kt(":. To do. 

!0019! i\s ~u:1 exaxnpte of applying thi:; inteUit;ent puE technclogy tu a. prcxy 3f'r'/eL_, there ~s~- (~ast.J.net (:f 
}\:ia.:r1n1ba, l.JSA. 

! 0020 ! J·vfa.rirnb.J. '~, (~astanet con:;jsts cf a tr-an:;n:.itter 1,;:ith .J .. :-~:-!. ,· e1. tb.nction and a. tuner ,~/ith .J. client fu.ncticn. 
The tt:ner per~odicaUy check:s V,lhether the content of the tJitL ~,ct in ad'i~u1ce on the ~1:ner ha:; been :3pdated on 
the tran-;n13tter, do'ivnloa.cb, the ~J. .. pdated content.. ~1nd 1xpdat(:·2~ ;.he dnplk:~:.U~ file on the tun(:'t. 

[00~2"§ J \!·/hen there i~, .J. cuntcnt reference req:H:-st frorn the :3:;er~ tn\:- d1~uh ... ~!1-: 1... ~1nt-::1.t ur1 th-: t1~t~1...~r i" :...:i·~r-Ln t d 
·:·~h:1 t:f._;!· .. :, 'ivhen the tuner i~-.: ~J..&ed a-;~:. pr.-:-:xy &t:f'\T(:T fur a \\l\V\V ~XO\v:;;~~r, a high-:;;pt:ed fespons.e ca.n be re~:.13zt:d. 
1n this cau u tDe rete:::~~:nce reque:-;; tron! th;..: \}./\"-·/\A/ bn:n:vser ~~; a content cact;;.,.xi oa ~he tunetj a copy JS 

:::~~:tun;;.,.xL ()thet\v3st\ the con~en~ t~; do'.:-/n]oaded :fro3n ~ht: ongja.:!J set\.rt:r. 

[0022] Sin-:~e the content :.:.~ached in the tuner i:; regt:hn_·]y updated t(.: 11.1.c :.:t~L:-;. st.J.te~ H:.e pr-oba.biEty th.J.1 the cache 

i~-.: ~J. .. p-·to-ch:.t~~ ·~s, tr~ght:r thar1 'ivhen a. gent:ral 1xoxy s,t:Tver is u~-.:(:·d. 

[00.23] ht Japaues,e Patent Laid-{)1x~u ND, 10-2 l ~ 3Lt. h-~-D proxy pcoc~~ss~~s an~ pn~pa:::~~d. the firs;: proxy proces;s 
bas a nonna.t prox.y b..tnction~ and the ~,ccond prcxy i~ the fir~t pr(JX)''. i\ technique Js de:;-:~ribed in -..vh~ch tJitLs 
dt:&cc~bed frt a.n a•::-:ce&& log tu bt: gem~ra;.ed :..1..n~ &tXpJ..enhaDy n~a.d fror?1 ~1n t.:tiR~nat frt a. ·\v~~b ~-.:(:TV~~r and -;ton:·d in ~1 
cache. It! other v.-'Otfts~ jt th~~: targ~~:t corueru that ~he ct~;..:nt ts tryu~g to acquj:::~~: ts not t•,xind ja ~he proxy cache._ or 

if jt j:; fot:nd and tbe exp~ratJun date has c>:.pired. 11.1.c origh:..J.1 :.:.~an be rea.d and tbe t.J.rt;et content :.:.~~in be fot:nd 
V/ithin tht: ~~xpfra.tion ch:.t~~- lf 3t ch:.:~~:;;, feturn ·~t to the cbt:nt ~1~-.: 3t ;s. 

functicn cf the caching 
. ' . . . 

~=:Lu-~'-., tn lt~Lu,:tL \_,)L1:~ ... ,L1:~ 

rdac(:·d on tht: ~-.:(:TV~~r 3-; lo~v. ~vork. I-Iuv'/ev~~r~ 'ivhen ;.he up ... ·L1te fn:·c_ruency of tht: origin~:.1 content is high .. thefe i~-.: ~'.!­

p:::obJern that ~ht: ptobabDt;y ;ha; the each(": js up-to-date becon:u-;:-; Jo\\/~ :-;f) th:H th~~: cache bit ra;e ~:-; kn;,,1eted and 
:.~3e tHc,xy s,~~:::ver 1~ ]es,s eD~ect~ve for cach~r:.g. 

[0025] in ~1ddition~ v?hen th(:' above pu~-.:h te•::-:hnology t.:r int~~Higent puD tect1nuiogy t~ u&t:(.L only ~:. pn~set c•-:-:rEerH 
can be copt(":d . .t\ccordingly; thete ~:-; a prob~~~:rn th.:!t the p:::ob.:!bthty th:H th~~: exjst(":nce f)f th~~: cache~:-; ;..:stabE~:bed 
3s h:n:vered u1 :::. ~ysler:J -..;.,h,~ce :h,~ DtJg3na] cor:.ter:.t Js t:nspecJbed s,ucb a~ \\/\V\V. and tbe hJt ra:e ~s; Jo;.vered. {f th,~ 
pr-esen-:~e ~s~- Jrnpr-oved by :;etth:.t; a ~,:3fficJently t~!rge arnuunt of content in ad'/a.nce a~ .J. p:3:;h ta.rget~ a problern 
·=·c·se, that the reqtnred cache &·~ze b(:·•::-:or?1e& to1...:.: Liege, \vhiCh i:~ nt.:;_ rea13stic. 

[00.26] Furtbet .. ~n the t~~ctmo!ogy des,c-rJbed ir:. Jap:::.nes~~ F;3t,~nt Lajd-{)pen No 10-21 l 34} :he cout,~ut is cacbed 
based on tbe acce:;s~- ]ug -..vhen the fir-st proxy acce:;:; log in:.:.Teases. s~-o t:ntes~-~, there js a reque~t frun:. H:.e client, the 
•::-:ach~~ ·~s, cached. fr1 sor?1t: ca.:;;~~s .. the chent ca.nnot obh:.in ne'iv •::-:om.em. even 3f the t.:tiR~nat •::-:or1;.erE i~-.: •::-:h~1ng(:'d 
v-.:3thin th~~: exptr::~tjon d.:!~e. 

[0027] The pre~ent in,1entjon h.J.3 been n1ade in ccnsiderat~on ,=:f such circu.n1:;tan-:~es .. J.nd ,~/hen the 1.1pdate 
trequency uf tht: origin~:.1 ct.:ntent is high .. ~:.nd V'/hen an infonna;.·~on proYi:;;3lH1 reqnes.t is output fru;n a client to ar1 
na~;pectfted nun1ber f>t st:rvers._ tDe aveta?t: n-::-;pons;..: t3rt!t': ts caL:uLjkXL i\n obJ(":C~ of !ht: ptt:seru tnvt:nt~on ~.s to 
provide au infc:::nt;.:uion ~c ~~:_/ d~~\,r~ce and ;3 storage ff:.edu:rn frt~n can b~~ in-tpnJv,~d 

[002}1] in order to sol'/t: tht: a.bG'/t: pr•-:-:blerns .. the inv~~nt3un co1Te&·pondH1g u-:-: cl:..Y~n:. 1 i~-.: ~1 .. 1 i ~ .. ug, ... ,..1 \..H! ~:. netV'/lH':Z 
conn~~:ct~ng a &etvt:r CfXt!pu~et ::~& an tnfo:::n:I.:!~ ton pn)v3dt:r and a cl3eru con:~p-utt:::: as at! ttdonna;ion us~~:r. Th~s ~.& an 
3nfon:Jat3on relay app:::..t;3tt:s having a reJ:::.y f:3nc:ior:. for transferring a d.aL3 pnn,,is~on requ~~sl :~ .. ulU .::. ,.,L,.__.3;: 

•::-:or!rput(:'t to a servef CGfftfJl.H~~r a.nd trar12~fr:rring fH'l...:.:v·~ded ch:.ta. fror:::1 the -;ec/t:r cor:::1puter to th~~ c13erE cornputer. 
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tO~ti.9j In t~ns ~nfotrt!at~oa n-:Jay app:1:::attE, th;..: tequest(a:d data 3s :::~~~p~jcat~~~d ,n~d h(a:kt by ~ht-: n-:pUc:HJOt! nK··~•n'.-: 

:::.synchronous,]_y \-'/3th th~~ data prc\,r3sJon n~q:Jest for :h(~ d.au on t:JC ~---- \t,J t.OU.-:--1.3:: ..... tL..::tt ;1..::t~ :_.c ... ..3 _._:_,\_ldt-.~t ..... : :_,;.,. 
provide dat,J in tb(' past b:/ tne ,.>i.._:ht ,_(;u~,pt,J .. t:1. 

!00301 Furtht:-r: \\,'hen~:. data pn)\-'i&inn reque~-.:t i& fft~1de frorn the cbent cornpu;x:-r.. tht: dupEcaJt: dat:;_ he]d by HH~ 

repiicati.cn nteans is retarn~-xl :o fr=-(~ cEent COD"":.puter by fru~ d.t:pUc:He :::~~turn n!~~,:1ns. 

!0031-! Ir1 th~~ fffe&ent inv~~ntion_. &inct: th(:' n:·ptication up-..·L1te i~-.: petfonned ~1~-.:ynchronnu&ly \V3th the data 
p-rov3-;,ion rtXfJ.t:&t as ch::~cribt:d at.:.-;v~~-- t:ven V/iH~n the ~J.:pdat~~ frequ(:·ncy of the original contt:nt i:~ high, -d J& 

pcs,sJb]e tD appcopri:JteJy ren.u-n :he copy ~:h-..~ >~ 1.eq:JC.~H.~~; ~n the past. S3nce dH~ data 3s copied" :he ;3verag~~ 
r-espon~,c ti1nc ca.n be in1pro,1ed 1.;:hen ~!11 inforn~.J.ticn provisJun t('quest j:; outp1.1.t fru1n a ,,:Ji('nt tG an ~.E1specifi('d 

[0032] Next. in th~~ ur;,r(~ud~xt coc:::~~sponcUng to clahu '2~ H3 tbe ~nvent3on corres,pondh~g tc c:L3in1 
n1ea.n~, update:; the repUcated dat.J. to the LJ.test s~,ta.te a.ta ~('t tin1e jnter--,,,,-aL 

the rephcation 

!0034! N·ext~ an inv('ntJon ccrresponding to cJai1n 3 ~s~, the in;,-ention C(Jtre:;ponding to c-t~!jrn '2, funI:.cr 
(':Oi!rpri:~ing a re-phca;.-~on int~~rvat dt:t~~nnining ff~(:·ans., V/h~~n:·in ea_ch ~xpdate tiffte inten.,,~1l f•-:-:-r a ph1r~1bty t.:f 
:::~~~pijcakxl data ts S(a:; to each data by th~~~ tnt(aTV.:!J dd:(aTi!1~_njag H3e:U!S. b changed based on th~~~ tn-:qt.a-:nc_y ot data 
p:::DvjsJon req:Jest~ fton1 cbent ccn:ptners. 

f 0036] Ne.;;::., in the 3nv~~ntJon correspDnchug :o cJ:::.~~n 4} 3n frte frtve-ru1on CDtn:~spond.~ng to chdrn :?, c::: :3. the 
!3pdatc Jnt('r'/al det('rn:.inatJun rneans dctern~jncs~, H1,J.t c.J.ch update tin1e jnt('l''/at for a ph.Jr-aUty of r-ephc.J.ted d~na. 
3-;, t.:n tht: ~-.:(:·rv~~r cor!rputer for ea<::":h data. ('hanged b~:.s,ed t.:n dat~:. ch~:.nge frequerl<::':y. 

. . . .. 
tDe ~nvent1ot! conesponGJng tf) cu3uns 

the replJ:.:.\:t 1.1.se d('tenninJng rneans re-:~('-i_·v('s a data pn)''/i~~on rccp .. ~es~,L .. the rephcated d.J.ta h('td by the r-ephcation 
n1e~:.n:;; J& \\-'Jtntn the expiration dat(:'. ·\Vhethet it-~~, a_ th3r1g or not ~~, ~uGgeu" 

f 0039] H th~~ n~ptjca us,age ch:~le:::ndn~ng n:~~;nt~ detennines that th~~ n~p!jcat~~d d:Ha 1s out of tbe ,,aUd. petJod" :h(~ 
r-ephcation n:.cans inquir-es the ~,crver c(;rnputcr ~!bout 1I1.c attrJYUt(' ~nforn~ation of the d.J.ta co1-rc~,rx_:wi~ng to the 
repti•::-:at(:·d daU1. \A/hen 3t 3-;, d~~tetn13ned th~1t the dat~:. ha& beer11.rpcL:.t~~d nn ;Jt(:' conrputer, the ch1ta i:~ accpx~red aga3n 
trorn tt;~~~ sec·/e r cornpu~et aad the acquj:::~~>:i dat! ~-s deth/(aTed to th~~~ :::~~~Jay tnnctton. 

[0040] T~n.!.~-~~ .... n·c, \,vhen data on the ~,crver s~,jdc Js not ac-tiHtUy cnangetL, ~t ~~, pus~,~,ibte to pr-event redt:nd.J.nt data 
d,~ .. t!.~fft;s.-~3ut! b~~tV•/~~en the serve-rand tht: t't:iay devk:e, and t:ffici(:·nt data_ trar12~fr:r can b~~ perforrned. 

[0041] Ne.;;::., in the jn,,~~n:Jon correspDnchug :o cJ:::.~~n 6} 3n frte Jnvenhon CDtn:~spond.~ng to chdrn ~. \~-'lH~n a 
change oc:.:.~!ff~ in the data to be pr-crvided, the ~('rver- ccn1pt!t('r pr-tfvides tb(' data provided by r-egj~~).;::nng 1I1.e data 
p-rov3ded and reg)&tered This-~~, ap-phed to the inforrnatior1 re]ay app;_1...taJu2~ \/\Then ;Jt(:' upcL:.t~~d data i& tran-;,n13tted 
to the target. Tht: s~~~rver cofftpnter nse&j for ex::~n1p]e, p·ush tt:chnotog:y. 

[0042] In thi:; case~ \\/hen receJving a. data pro,1j~ion r-equ.e~t fer data that due:; not hotd t('p1i:.:.~~H('d data frcrn the 
ci:k.u~. cnn1pu;.e-r: the t't:phca;.-~nn ff~(:·ans. teg3stt:r-;, the requt:&ted data 3n th~~ servt:t cor:::1puter h:.: provid~~ the daU1. 

[0043] T~3er:.,2cn~L~ tbe ~a~n(~ ~~ffect as tbat of tbe fi_rst aspect of tbe inv~~ntjou cau be :::.chJev~~d by L.-tt.,;., .. _H•\~;j•.t~; t;JC 
&er\T(:T cornputt:t u:~ing the -pu-;,h technt.dogy or th~~ lik(:' ;.o n:·g)&ter the pu:~h target data fro;n ;.he infnnn~1t3t.:n relay 

re~-.:tricti•-:-:n 3r1fotfft~:.t3on t~)-r the du-phca;.e data 3& ~1cqu3n~d and ht:ld by tht: repli•::-:ati•-:-:n r:::1ean~, together 'ivith th~~ 
d:J:--:-!.,-.. . .:1:e •+r•-;t. 
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l0045j F11r~her~ ~he duptjcat~~~ :::~~~tun! nk::u~:-; n-:n .. uas :ht: {U..1pl3c:ltt: da::1 only tf) the dat! pto·v'i&ton reqU(":St :fron:l ~ht: 
ct3en: penr:.i:t,~d tc acc~~ss based on the access restctc:ion ir:Jornwd~xt. 

[0047] Next. ;nt jn;.,en:ion ccrre~pDndiug :o ckt~nt Sis a recordJng n1edj:..nn en V/hjch a prog-cnu fDt cat:sfrtg a 
c-tHnputer t(J re.aJize the iff'it:ntion c-ori-espondint; tc :.:_~tafrn is t(':.:_~onk·d. 

l004Bj Tht-: con1pnt(":!· Cf)ruro:tte,i by :ht-: ptogran-t !·ead h·•--~-r: 
:::~~Iay devic~~ of c]aur:. 

' .. .. .. . . . ,. . 
~t~..._, t .... ,c ... •~:..!htiS tnedn..un !·unct30t!:·; as H3e ~ntotn!aUf)a 

[OOSOJ The con~puter -:x;ntroU('d by the prugrarn read fl·(;rn the recording rnediun~ f~Htctions a~ the jnfunnatj(;n 
-retay d~~\Ti<::':e ~:.cc•-:-:-rding ;J.J cL1ir:::1 •1 

[005 .. § J Next, an irr-,i{:nt~on -:x;rre:;ponding to cLa.jrn j O i~, a recon:.ijnt; rn('diun1 on 1,;:hi-:~h. a progran~ fer -:~at:~,ing a. 
cnr:::1pute-r to n~alize the inv~~ntk,n cones:pondjr1g u-:-: c;aun o i~-.: t't:cordt:d. 

!005,l! IJES(~RJP'TH)},r (}F TI-IE r•RE.FERREI) E.1\:ftH)I)L[\.,IENTS E.r:::1budunt:nt~ of th(:· 1xe-;ent inv(:·ntior1 'iviJl 
be describ~~~,i beto\\.:. (Ftr&t En:lt,ocbtnen: of th("' It!'i/l't!ttf)a) F{(L l ~:-; a bJock_ di::~gran-t ~;bo\\1 ~_t!g a confi;?:ura:~_on 
exan:ple of a net;.vork syste~n frtchuhng a proxy server lo V/hjch an Jnfonn:H3on r~~Iay :::_pparatus :::_cccrdiug :o a 
first en~bodirnent uf th.c pres('nt in'it:nt~on is applJed. 

[0054] Ttn& t!t:tv.-'otk :-;ysten1 ~:-; th~~~ {nten!d: 3n \\1h3ch a larg;.,.: tu1n1b(":r of :-;er;.-';.,:::: nodes 1 ~ 4 ::~nd chent noclt:s H}] an-: 
conne:.:_~ted ·via a pu blJ:.:_~ line j 2 l. Further. the cti('nt node H)l E, -:~onn.ccted to the public hne j 21 \/i.J the pro>:.y 
:~t:T',/er nnde i(f\ and fftakt:~ a content t't:(fJ.t:~t fnr th~~ -;ec/t:t r1•-:-:de ! 14 to the 1xoxy ~,t~TYft 10?,. The -proxy :;;erve-r 
r1•-:-:de H)3 ;ncnrpurat~~:;; th~~ infonnation rela.y ,.1.-.:~: !,.A. 122 uf thi~, er:::1bud.H!1t:nt 

l ~}0~3 _! ht frtc pn:-s('nt ernbodin:.ent~ the :.:_~~!~,c v•/bere the nodes~. l en. 1(~3 .. J.nd 1 j 4 a(e conne:.:_~ted 1.viD ~h:' -..!L:-\_!jbt:t~. 

I-1•-:-:\v~~Y(:T~ ;11(:' pte-;ence t.:f a net\J\lork i~, nut an es.-;enti::1l n~qufr~~nH~nt of the inv~~nt3un. r--·ur (:·xainpie: the <::':Eent 
node 101 aad tbe ~nt~)trt!attf)a f(":]ay appar.:!HE Jlr'.'. ~-t! ttk: &::~tne Cf)n1putet. H can aJ&o ~~~:x..~:-;: as a soft\-,:are proc~~~ss. 

10 i 
;nay inch1d~~ a p)ur::1bty t.:f dey;ces. having the s.an1e c•-:-:nfigurat;on. F·utther, e::1ch of ;J~(:' nodt:~ lOJ J (L\ ; 14 
con:lp:::jses a cotnpute r s y~;t;.,.:n1 hav tng: a con:unun tcattf)a functjon; and cons~ inHes 'o/artf)·us funct3on :::~~~at~zu!g: 
~neans shD\.'-'·n in F{CL l LrDn1 1ts hard;.vare reso:Jrc~~s such as (~PU aud ~ne~nory and. softv,/are resources such as; 
c-unt(o1 prugrarn. 'To du. In 1~·t(J. 1. '/:J.tiuus data neces~.~,~u·y for reahzjng the function:; axe shG\~/n, but the:;e a1T . . 

U! t:::1cn cnrnpu;.e-r ( nut 

[OOSBJ The cti~~rd nnde 1(H i~-.: prov3ded \V3th ::1 <::':Or1;.erE d3-;play ~nt:l 10:~ h.:rv·-~ng an in!~)trnation -..-u~-.:pL1y turl<::':Hon 
such as.:! V,/\/•1/\}./ brov,1ser. Th~~~ content ,1t~:p:tay ·unu H).2 f)tHpu~s ::~ con~en: acqu~sjt~on reqtE~s~ l7 fron-t :ht: cu~~~nt 
:o lhe :·)~~1\-e1., aud. dispJ:::_ys; Gtc cu:3:_c:J:. sent froff:. th,~ s;er;.,~~r. 

!005~f! N-ex;.: the :~e-r•,,,,er nodt: l ! 4 inchH.i.e~-.: a. ct.:ntent ;.ra.n~nn~,~ion un;t l ! 5 and content da;.a J l 6 haVU\1? an 
3nfonn:lt3ot! ttaaHn~~;s~on fnnc:~_on such as :1 \A/\.'·/\/V ~ .. ~ ,,rJ. 

!006!f! 'The content ttan~-.:n:..i~-.:~-.:ion unit l L~ tece;ve~-.: th(:' n:·crue:~t ] 17 or -u3 ftor?1 tht: cE(:·nt •-:-:r the -prt.:xy :;;~~r-/e-r H)3 
a.nd trar12~n-dt-; the corre~,por1chng (':On;.erE. 

t 0061 j The couteut cL3ta l J 6 ~s; ;3 set of content tr;n-i.~nntted frorn the content ffansr:Jiss1on Dnit l ~ 5 u: r~~sponse to 
a. -reqne-;t l ! 7 ur J l 8 frt.:tn a. cl;ent ur an inf•-:-:n:::1atinn reiay devk:t:~ and :_~-.: :~toted 1r1 a ~torage un;t ( r1ot ~-.:tio\\,T~). Tn 
::~ddt:~trn~ •':~tt ('l•n::.. n: 3s exp:::~~~s:-;e-:i by a set of ::~n D) fot tden:~Jy~ng U!dtv~_duai contt:nt ( URI., tn tbe cas~~~ of 
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t 0063] Th~~ frtfon:J:::.t3on sllOV'/t: H3 tbe fi_gun~ is an ex a~npJe of :he .: .... ::.,htj (jc-:ttj1.._LJ i.1_:~:J.J._t~.Ec,h :h .. ,\~ ... :t-d 3.-t l~'i,c 
reqt:e:;1 data 1 j 7 and 118 kw specjfying frle \_ -..)u,),,__J.~ that tb(' ;,:jJent node j O j \\/ants to acqt:h'l:. 

l0064j :Nt-:xt, th~~~ pro~y :-;er,:;..:r r:.ode 103 t.: J ~Ct'\,-.. tD:H JX·Ttorn~u; con1nn.injca:jon ,~1 ~_tD the 1n:crr:.et a& a proxy for 
tb~~ cbent nod~~ ] 0 ~. In tbe present ~~n:bodur:.~~u~ frte infonr:.atjon n~tay (::_, ,:::~t- 12'2 Js pnn,,~ded th~~n~frt. 

[0065] The 3 r1forr!1~:.t3on -reL1y ch:'lic~~ J 22 ht.:lcb, the 3nput -~nfnnnation ~,tati~-.:t3c~ii d.:Ea l 05 .. the rt:p) ication :~tra;.egy 
knowt-:df:t-: ~ (f.\ :ht: n-:pt~c:1 cont~~~nt lJRL H)9, ttw'. lJRL--sp~~~ctftc n-:pt~c:H3ot: it:tet\.ra] J 08, aad the rephc.:! contt:nt 
da.t~! i 10. r--·urther-. based (Jn dH::;e data .J.nd reqt:e:;t data 117, ~u:1 ~nput anal:/si~ unit 10.-4, a rephcat~on :;tratet;)'' 
det('rn:.in.atiun un~1 1 {J7, a rep he~! usat;e deter-rninat~on unit 112, a requeu / content tran:;fer !Hlit 1 ·i 3, and ~! 
-re-r,d3c~1 ~J.-pd~:.t~~ unit ! l l th~1t exe•::-:1.H~~ -prt:det~:Tn1ined pr•-:-:ce~-.:~,ing an~ fffov-~ded. ·y~:·~-.:. 

[00€$6] f-;itst. frte Jnput analy:;js t:nit 104 .J.nalyzes, the ~::..:~=_p. .. ~ .. ,t j 17 :;ent fr-tHn the \_[,>1.. D.n .. ~ ... : .. ('-1 .. :.:- :~~n: iu1u:_ 
infonna;_-~nn ~-.:tati:~ucal da.h:. l (.l5. !~~H d~L-.. : ::1D tht: reque~,t i nfnnn~1t3t.:n i:~ :;;~~nt to the -repbc~1 us.e det~:·tr!r~nation un3 t 
l L2. 

j{H}6'T! The inp1Jt infonnatjon st~Histicat data j 05 Js obtaJned by· Uoring pa:;t r-equ.e~t an~dy~~s~, Jnfunnatjon ur the 
Ek:e in .J. :;turat;(' unit {nu1 sho\,vn). _For ex.arnpte, the st.J.ti~tjcal inforn:.~Hion cf H:.e reqt:e:;1 ~s~, held in the ~~Ud11 

s.ho'\vn in F·I(1. 4 for the iu,.:r?1 of Fl(}. 

[0068] F·[(~. J t~ ;3 dj:::.gra~n sbo,;.:Jng an ex;nt:pte of conu~nb of input ir:.fornwdDn sl:::.t3stica} data ;3nd data :3s,ed frt 
)1..., n,~_.L ... o:~~,:n ... :-ua:~ .... -t;_~· d('tennina.tion unit. 

ca:tcuL~u~~~d .:!r:.d upfLjkXL Th(·: r(·:pnca tE.:!ge count 
det('nl!ining 1JnJt 1 j 2 de:;-:~ribed LJ.tet 

l0071 j Tht: n-:pt~cat~on st::at(·:gy dctenntn:H3ot: -~unt i 06 us~~~s ttk: ~npnt 3nfonnat~on sta.tjst~cat d:H.:! H)5 b::~&cd on 
tbe rephc;.:uior:. Unth~gy kno,vk~dge Hr7 to deternnue ,vh~ch ccn:en: 1~ :o be cephcated :::.nd at Yvba.t frt:ervat dH~ 
r-ephca i~ updated to the lateu :;tate The 1Tsult i:; (;utput t(; the lJRL--spe-:~ific repEcation iru.er,,.-al 1 OS. I-Iere~ the 
repti•::-:atior1 :;;;.ra.tegy knn'iviedge l 07 i& knov,dedg~~ da;_a used by the n~plic~:.t3on s.trategy detennin~:.t3t.:n unit ; 06~ 

l 0073 j (~oncspor:.dj ng h) each (-:~:unpi;..: of t}x-: r(·:p:t~cat~on s~ rat(·:gy kao\vlt:dgc 107 sho'.:-/n u: th~~~ -bgn:::~~\ i;,;.,'hat k3r:.d 
of cephcation 3nu~rva.l deu~nr:jn:::.t3ou tbe rephca:ior:. ura:egy d~~tern:Jnaticn Dn3t 106 deletn:dnes js, as foHov/s, 

[0074J The replication ,;t::at~:·gy dt:t~~nnin~:.t3on ~Ent ! 06 cht:cks '\Vhett11..:-:: or not th~~ n~plk:~:. c•-:-:-::n:·:~poncEng tt.: each 
URL, sat~sfi;..:s ::~ny of ~he ptoce:-;~;~r:.g cond3t~oa~; i* J to-# 4 stH)\\:n ~r:. Fi CL 'l'}x-· :-;pcc~fi~~~d repEcattfXt jatt:rvai ~-& 

c:u~•Pi to the lH~J .. -sp~~cj·~jc cephc~!lH)r:. 3nu~rv:::.l ~08, In th~~ ca~~~ Dfr~~ptjcatjon n~g~slraticn det~~ticn. dH~ 
ct>rt('spcndh:.g UR_L is, deteted fron! the reptica cont('tU URI_. i no 

[007'6] Now; ~r:. the proc(·:~;s # jn FHi S. \vhcn th~~~ ta:c&t r(·:qut:H ts&·ue t~n:w (2) ~-& bt:to:::~~~) hours :fro3n ftw 
c1_:xrent tur:.,~ ar:.d th~~ r~~ptjca us,a.ge rate (6) is Iacg~~r frtan O 5. the {JRL, The repUc:::.t3ou H3t,~rva] is s;el tD 5 hcucs, 
T'ht: t't:a~-.:nn ft:.:r ~-.:~:·tting the inte-::\T~1l of 5 hour,;: \\-'hich 3,; ~:. t't:la.tively long tirrn~ lln .... t:. t th1~ •::-:ondition, 3,; that the 
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Th~_s is bi::-:c~n..tS(": ~hi::-: ch,u1g~~~ fr(":tp}(":ncy can b(". ~~~xp;...:cti::-:d to bt: r;...:L~Hiv~~~ly :to'//. It! oth("T v.-'otcb~ ja ~h3s case~ th~~~ 
:::~~qt!{':St f:::~~qt!{';ncy l~ J..Ja :_: ""· :_Y bigher tban th~~ content chaug(~ frequency. 

:u!d the repltca -~Eage rat~~~ (6) ts 0.5 ot le:-;~;~ repl3c:H3on tor tt;;.,.: URI., i_~; pedf):::n:wd. The inter,:a::_ 3s 2 ho11r:-;. The 
reason for se:dng the U!ter'\-'(d :::.s -:~. hc:..tes" ,vhich js, :::. retati_vely shcn tht!{'; under :h~s; coudilun~. Js, tb:::.t th~~ usage 
r.J.te cf the rep Uc-a hetd by the inf(_:r-rna.tion re Jay device l 22 i:; ]u\\/ for the r::.. qn::.. ~t hr-qu::.. ~1(') ~ :-:1-~d the fre-que-n.cy 
t.:f ch~~ng,-(: of th~~ cones:pondjf1g content u1 the &et'\T(:T nod~~ ] 14 3-; -reL1t3v~~ This -~s, bec~1nse it c~1n b~~ expected ;JJ be 
very ~ngh. It! othet v.-'Orfts) jn ~his c::~se~ the :::~~~qu;...:st !:::~~~qu;...:ncy i_~; r(":U1Uvety to\-.: con-tpa:::~~>:i to th(". cot!tet!t cDange 
-tn~quency. 

c-t th~~ unit drne. {n this ntefrtod.. th~~ :::~~pt3catjou int(~rval .. , nol set by rue:::~~ tin~~~-- but js, d~~fin(~d iu corcespcndenc~~ 
\~ i;J~ \_ -.)JC'ep;s S\.,,..h ~:'-' H:--1--~::..:u~ ..._,,__,_ .J_l!.,:~1 ... ,::..: ;~~e-..p., ..... lP.j, .:1~1 ... ~ !.,.:p~l\_t)_ -) --:1z ... • r~He. r-.·urthec the ca~e- of th.e pt()Cl:S~'~, # 3 
corres.-ponds to the ca:~e 'ivhe-re the teques.t n:·qt~(:·:~t ~s, tr~gh and the ct.:nt(:·nt -::-J:.~1ng(:' fteqnefl<::':y on ;J~(:' :;;~~rve-r -;1d~~ -~s, 
high. 

;,U!k:. In th1s. ca:;;~~-: te-pbca;,-~on reg3-;ttation ck·letion ~~ p..:tf:.·frn-:rd .. 1P-..t :h:. r:. ::ti('ati,-,tl "'l~:1.t:. ~~" dt:t~~nninatk,n lHr~t 
H}6 de~d.es th(". r(":k:\.rant jafonn:Hiot! ::~b•,x1; the URL. fn)n3 ttk: rephca cont(":nt URL. 109~ the UR_L-spec3fic 
rephcaticn frt:e:::vat ~Uh.and th~-:: n-::phca content data i J 0, 

... ·- . 
app!1eG. t-•ot exarnpk\ 

1~ uot nx:.ed"' 3s added to dH-:: proc~-::s,s # 4} and ·'t~~p!jcatJon (~~Kr: ntay b~-:: set only ,~-'lH-::n bo:h cf u~~~s~~ condjtions; ;ffe 
~atisfjed. tn th~s~, -:~a.se. frte repti-:~a.tion is r-egJstered and deleted only ,vhen the content ~s~, nut requested t'(ff 3 day:; 
a.nd the cont~~nt 3& not a -reqne-;t th~1t the cl3t:t!l reques.t~-.: fr~ a. fi;(ed tn~1nner. 

!0081] The tJ Rl.-by--tJitL rephcJ.ticn. jn_tf'l''/at l 08 botds the r-ephcJ.ticn. jn_te-;:--,,,,-at data f-::w each UR_L de-ter-rnined 
by th~~ n~p13c~:.t3lH1 s.trategy detennin~1t3Gn unit ] 06. F•-:-:r e;(ar:::1ple, the -re1)bc~1tiGn interval value fur ea<::":h lJR.L i:;; 
h~~Jd 3 fl th~~ f•-:-:n:::1 :;;hGV/fl 3 fl FI(I. 

l 0083 j Thi::-: r(":pnca cont~~~nt lJRL i 09 bold& a lJ RL hst of content to b(". n-:pUcati::-:d d~~~t("Tnnn~~>:i by ftw n-:ptic:H3ot! 
"n:1tt }'"\, \t~tt~-::nninatJon unit H}6. r--:c::: ex:.antph~. th~~ URI_, of the co-rue-ru tc b~~ n-::pbcat~-::d js held Jn th~~ °tDtrn ;3s, 

[0085] The- repUca C(ff~tent data 110 hold:; tbe- re-plJ:.:.\:t e-n.tJty of the content ccrrespond1ng to tn.e lJRL h~ted in. frte 
-rerd3c~1 (:-:ontt:nt lJRl. 109. r~or t:xarnple .. the re-phca cGnt(:·nt entity is. hetd U! the forrn s.ho'ivn U! fI(i. 

] l 3 :-;f) as ;o npdati::-: th~~~ :::~~~p~jca con~en~ data l] 0 t~)t each UitL at th;..: ~nti::-:r,:a::_ describe-:i in ;h(". lJ RL-by -lJ RL 
rephc;3ticn frt:e:::vat ~ OS, 

!0088-! 'The te-phca us.~:.ge d~~tt:t-rn3f1ing lHr~t ! L2 c•-:-:rnp.:H't:s, the ;,U!k: included 3n ;Ju: requ~~:;;;, da.t~:. i; 7 \\,'3th tne 
expj:::attfxt d::~te lH' update ~une f)f th~~~ conti::-:nt ~~~ntjty cone&fHXtding to the request in th~~~ r;...:pbca cot!tet!t data i H\ 
:::.nd cet:J:::ns, a rephc;3 tc tbe chent uod~-:: JO] ot :::. ~(~rver It is d~-::t(~nuin~-::d V/hether d:::.ta 1s ue\,~]y acquired fro~n th(~ 
fl•-:-:de ; 14 and n:·a~rned. If-~t ~s, det(:Tnnned tu n:·turn ;11(:' replica to the <::":Eent nGdt: 101: the t't:phca. u~-.:age count in 
;Ju: inpu;, inf•-:-:nna;,-~on ~-.:t;1ti2~uca] da.h:. i(.l5 i~-.: 3ncretnented fo-r the co1Tt:s.p•JfHhng lJR.L. 

[0089] The request/ co-rue-ru trausfer unil 113 s~-::nds a ccnh-::nt a.cq1_:jsiticn n~ques;:] lS lo frte s~~rvet ncde i J4 
b~:.s.t:d un the det(:Tnnnati•-:-:n n:·:~nlt of the re-phca us,e dt:t~~nnination lHr~t ! ] :2 and n:·a~tTt~•.: th(:' conk:nt data rea~rned 
tron~ th~~~ sec·/er node ~ 14 ;o ;h(". cEent no,ie lOl. \\ihi::-:n the rephca -~Eage deti::-:nntnu~g uni_; ] 12 det~~~nn~nes to 
ren_:xn :he h-:·•:_::.,,a" th(~ n~pEc;3 is n~n_u-ri.ed tu t:JC t.h ... J;: node lOJ. 
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[0090] Further., tbe request/ conk':nt transJer tunt J L) stores tbe ccnk';n: daH:. acquj:::~-xl ftor:J tbe ~,~rver node 114 
in the repEca ccntent data. j 10 an_d tb(' t('p1ic~! content tJitL 109 Therefor.:.:, tb(' t('quest / :.:_:ontent ~xansJer unit 
i] :1i w-:-:t or1]y 1J.-pdate2~ th~~ n~plk:~:. but ah:o &ton::~ th~~ nev/ly -reqne-;ted cont~~nt :._1r~d hotd:;; the URL,. 

[0091] Th,~ n~pEc;3t~Dn rn~~;3n~ 3r:. :he chdrns; coc:::~~sponds lo, fer ~~x:_;.:uitpie. th~~ n~ptjca :Jpdate unJt ~ J l" :he 
reptic-ati(;n intecv.j_J by tJitL 108, the r-ephc.j_ c-untcnt dat.J j 10~ H:_e rep tic-a cont('tH URI_. j 09, the n:q!3('St / content 
t•'•=a. -.f -r urti;. ] 13, etc. ] f2, the -reqne-;t ! content trar:.~Jer un3 t 1 ] 3~ and lth:: til\ t:. 

f 0092] Ne."<L, tht~ t~1•t :atjl•!l ~.-d~ fr=.,~ frtfon:J:::.t3ou :::~~Iay :::.pparatus :::.ccc:::ding :o frtis er:Jbod~ntent configur,~d as 
d('sc-rJbed ~!bOV(' -..viU be des~.cribed \,vith refcren-:~(' to 1-:.·t(}S. 

[0094] FI(J. 1(; Js a Ho\,vchart fur e;-:_p1a.ining the repEcat~on :;trategy· d('tt:nnina.tion pt(Jce:;sj;_1_t; in tbis 
t: trtt.:•-:-:dirn~~nt. 

' ' . . ' ch-:letn:uaa:~_or:. pnx:ess~ ar:.d tt;~~; 

l009Bj i\s ~;ho~~1n 3n F~CL 9~ tt~3s :::~~;qu;..:st reL!y pn)ces& ~:-; a proce&s rnatn::__y pt:d~)trt!t:d jn ~ht: infonr:.ation r;..:tay 
:::.ppac:::.t:JS- J':~2 V/h~~r:. fr=.,~ n~qu,~u da:a 117 is iss;:Jed front frte cu~~nt nod,~ l OL 

f01~f§] The contents, of the reque:;t da.t~! i 17 ~!re ,j_nal:/zt:d by the inp1Jt an~ily~~s~. 1Jnjt 1(;4,_, ~ind the c-untents ( j) to 
(4) t.:f the 3nput infonn~1t3t.:t1 ~ta;.-~~tic~d ch1ta l OS a-re upda;.ed lx1~,ed on tht: ir:.forrnatior1 on the tirrn~ \Vht:n the 
requc":H ~-s rect:3'-/t:d (S3). /\ft~~;r upd:H3ng J;;__: tnput 3nfonnat~on s~:H3sttca::_ d:H.:! 
_.":.-.:)jc..::t,_;..__J ~:., ,::.t:.,g > de:e:::ndna:Jon process, d~~scr3bed tater 

[{f§02J ()n the nth~~r h~:.nd, ;.h(:· r--·:-.:ic-·11;-;;.:~z·-· detennin~:.t3on u;r~t ! 12 calcnh:.tes the expiration date of the rerd3ca 
content of the UI{L &tored ~r:. th.ca• rca:pnca cor:.t~~;r:.t -:ia::1 l lO based on the request n-:c;..:i~.:;..:d via th~~; input analysi& 
Dn3t 104 H3 :::~~spons,e tD the p:::Dc,~~s of slep .S2, (S4), 

!010 .. l! I-Iete~ -•,/a.r3ou-; inethod:;; earl be us.ed as. the (:·xr1ira;.-~nn date calcula;.-~nr:. ff~(:·thnd. Fnr ex~1tnp)t:, \/\Then •::-:orEerE 
3s tr::~n:-;3n~~tt:d fn)n3 the set'-/t:r nod;..: l 14, ::~n ;..:x.p~_rat~ot! t~n:u:-: i& attached ot a ]:1st n-to,1~ncat~on ttn-tca• is att::~ched, so 
.::. 1 .. 1 ... ~htK: c,_:~ catc:J ta:ing ::::cn3 tbe v;3h:~~ is adopted, 

[{f§ 04J _Next, ~vher1 th~~ replica c•-:-:ntent corre&fH1ndir1g to tht: requ(:·u i~ \\-'it}r~n the (:·xpira;.-~nn dat(:· (SS), the 
corre&pf)adu~g tephca contc":nt ~s read fron1 the !'e pl ~ca content data ] l 3. Th~:-; n-:a-:i coruea: ts !'e turr:.c":d frr-~·r: ,-h•-~ 
requ,~st / cD-ruen: transfr~c t:r:.i: J 1'3 lo 1he cu~~nt ncde HH (56). 

!010:q Furtht:t: tht: t't:pEca. tE:age det(:Tnnnatior11.u13t i ]2 incternents the -repbc~11J.s.ag~~ co1J.rE (5) in the i;rput 
3nfonn:lt3ot! staJjst~ca::_ d::~L! ~ 06 by:.-. l ••• (S7\ .:!r:.d tl;;__: tq:Jbc;.:ujon strat~~;g:y dt:~ern:I3na:~_on proce&& t~; pedorn:~ed. 

!0106-! If the -repbc~1 cot!lt:nt cnrre~,por1chng ;.o ;Jt(:· reque:~t ha.:;; expitetL or if th(:· n:·que:~t i~-.: f(.:;- a cont(:·nt that t1a.:;; 
no;. b~~en repli•::-:ated (:S5\ the -reqne-;t ! content tran~Je-r unit 3& ba.sed •-:-:r1 th~~ -;ervt:t r1•-:-:de r:..:Hn(:· 3r1c)uded ir1 the 
:::~~xgk:st data ~ 17. Tbe request -:iata l l8 is transft:tted frcnr:. the u-:r~.:;..:r l 13 to th.ca: u-:r~.:;..:r r:.ode i ~ 4. Tl;;__: &et\/C":r tHxi~~; 
l J a:t tett:rus tb~~ cor:.ter:.t :;pec:3fi~~d by the :::~~qt:~~st cL3ta ~ 18 tD the 3nfonuation n-J:::.y app:::.r;3tt:s ~ 03 (SS} 

[0107] The cont~~;nt rehirned frf)H3 the server nod;..: l l4 i& transft:ned fro~r:. th.ca• rca:qut:H; con~en~ transft:r un~~ l l3 
c,t dn.: -i_:3_:~c._,J._t~:ntn~ ~c L:_/ d;)p~:J:.::u1_:.~ 12'::: to th~~ cbent uoch~ JOJ (S9)" and th~~ content~ c·~ th~~ :::~~ptjca cotne-ru data 
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l H) ate proce&sed by th;..: ttXgk:st / content transfer unit ~ 13. 1& updated \:;,,jtb tt;;.,.: &:une con:ea: {,\)1(f.L h1 th~~~ case 
of ccnk':nt tlwt b:::.s nDt 1x~en repbca:ed, dat:J ( content. {JRL) 3s ret:::.~ned as a ne,;., :::~~ptjcatJon targ~~t. ;3nd i~ 

! 010~}] N-ex;.~ the fkY~v of-repbc:1t3t.:t1 &tr~:.t~~gy de;.en:::13nation prnce&&U\1? ,,_,,--dJ be d~~scrib~:·d. 'The ter1bcauon s,tr~1tegy 
dt:t~~nnin~H3on fH\.:•::-:e-;s -;t~:.tts, in rt:s,p•-:-:r12~e to the -reqne-;t t't:iay proces,& s,hov.n:. in FICL 9~ S:\ S7, ur S HJ. 

!01.§ff! Firs,t~ after- step S3 or S7~ .SlG of FICI. 9, th(' r-ephc.J.ticn ur~H('gy deter-rnination unit 106 genera.tes~. a URI_.·­
b~:.&t:d n~plk:~:.t3un int~:TvaJ 108 ba~-.:~:·d on the 3nput u1fnrn1.~1t3Gn &ta;.-~s,tic~:.1 data l 05 ar1d the re-phca;.-~nn ~-.:tra;.egy 

f01J2J Fiest 1he inptu ~:rfDtrn,;n1on sL3t~s;:icaJ data cf dH~ URI_, specJbed by tbe request d.aL3 J 17 Js ,~xtracted, J~or 
c>:.arnpl(', tne requcu d.J.ta i:; h.ttp: // \,v1,;:\,v l foo. V.Jhen btrnl i:; dcsjgnated ... the jnJonna.tion on tb(' fir:;t lJne in _FI(Y 

[O_l 13] Next. th~~ :::~~ptjca :J5age r,;ne (6) is catc1_:Jated by tbe rephca:ion ura:egy d~~tern:Jnation Dn3t 106 .. aud. 
kn(;,vledge ha,.1Jng a C(ff~ditJun rnatch~ng the (';Gr.J.-:~ted inp~3t inf-:)tn:1at~on :;v:i.ti:;tica] daJ~! Js se~!r:.:.~bed fr(;n1 the 
-repl3catiGn &tr~:.tegy kno\\-'ledg~:· l 07. For ~~x~1nrp]e, 3f th~~ cunern tirrn~ -~s, 199()/09/U7/l 0: 00: 00, :~ea.rching fGr the 
d:H.:! on the fust frae U! fl(j. 4 rt!atcbes tbe kruJ\\/t~~~dg;...: on the ftrst ht!~~~ tn F{(}, 

!0114! N·ext~ the repticati(;n interv~il de:;cribed in the found kn(J\Vledgc Js set as the r-ephc.J.ticn. jn.tfT'/:J.t ofth(' 
lJR.L~ and the rephcatinn interval log for each l.J R.L. i:;; up ... -L1ted by the n~plk:~:.t3un s.trategy detennin~1t3Gn unit 
106. 

[{f§ 15J The abO\T~:· 3-; the ca:;;~~ \vhe-re ~1 nt:\V n~plk:~:.t3un int~:TvaJ i:~ :;;~~L T'ht: cases corres.pondi ng to nth~~r 1xoc~:·2~~-.:~:-~•.: 
·=~re :F dt:S,CT~bed a.bovt:. 

f0116J {)n th.e oth('r I1~!nd, \Vb('n the repticatj(;n intecv.J.J de:;-:~rjbcd ~n the fuund kncnvlcdge Jndicates the en.d c:! 
-repl3cation, th~:· n:·ptication strategy dt:t~~nninatk,n !HDt ! 06 det~:Tnnne-; that ;.he tIRL. ar1d the c•-:-:rr~:-~-.:ponding 
repEca cont~~~r:J data ate the lH·-~.J.,-sp(":t:3fic tephc.:!~ton jnk:rv::J l08~ repltca U ~:-; -:i(":id:(":d frorn e::~cb cL!t::~ of th~~~ 
content 1J"RL i 09 aud lhe repUca cont~~nt dat:J l l O (:2 .:, 

[{f§ 17J /\~-.: a.nother ff~~:·thnd fur ending replication: \Vhen the re-phca content data l l O becofft~:·2~ h:.tg~:T th~1n ~:. 
pred;...:t(":nn tt!t:d ~;~z.e~ fru:-: \.X~nt(":nt pr3ot tty ~nt~)trt!at~f)a (not sho\\1a) ~s n-Jt:tttxi ~o and tt;;.,.: content \V~~h ]0\\1 

!H:.·ces~~ly j5 n~pbcat~~d. y·ou ntay n1:::.b~ it exchuie f::on1 object For ~~xaff:.pJe. frte Iat~~st request Js5u,~ tur:.,~ j5 used 
D.s J~'", ~_.! __ P)~l~~\· infonnat~on. i\l3o. the 1Jset rnay :;et the prJurity s~.epara.teJy. Further~ fr~ thj:; ca~e~ reptica content ur 
the bke rnay be det~:·;.ed by us,ing a -repbc~1 dt:l~~tion fnnct3Gn Gf the 1xoxy ~, ... t \:t:! i}u,.1 . .:: l 03 that det~:·te-; ~:. repliCa 

!0118! In tbis cntbodjrnen.t, the cu1('-based repticatJon ~nt.:.:;r\1a] detenninat~on n~ethod has b('en dcs,cr~bed. 
I-h.:\>/t:\-'er, the forrn uf tht: input 3r1fortn~:.t3un s.tati&tical ch1ta ~:.nd th~:· n:·ptication strat~:·gy kr10\vledge i:;; not brnit~~d 
to ttns) and tt;;.,.: :::;...:pbcation ~ntt-:r,,a::_ ·v'alue obtfrae-:i by 3nuhh/ada:e analysi& of ~ht: uqx1: tnfo:::n:l.:!~ ton Hat~:-;:~_ca] 
d:::.ta. C aJcuJation etc. cau ab;c b~~ consu]e:::~~d.. 

lJR.L 109 \V) th the re-phca;.-~nn int~~rval :~to red in the -repbcat3Gn int~:·rval by lJR.L 1 (.l8. i-\s a re&ult 3 f then~ -~s, a 
URL, \vbou-: c·~urt:rtt t~n:u:-: i& n1o!·e :han tbe rep] k.:!tton jak::::v::~l fro3n :ht-: h~st n-:pUc:1 creation tjn!t\ th(". r•a::--_:_;,:·3 
:n•d:1tt~ 1n:1t l J l requests fr=.,~ n~ques;: / content tntu5fer Dn3t l l 3 to doYvtdoad. :h,~ contetn frcru tbe server uod~~ 
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l{H2.1j Tlt("' cot!tet!t ~:-; {tO'l/tdo.:!ded by the teqne&t / cont~~~nt ttaasfet ·unit ~ 13~ ttw'. repl3c:::. Cf)ak:ru cL!~:::. 1 U) ts 
r~~ptaced Yvi1h th~~ di.::n:vuiuad. d:::_ta~ and. fr=-,~ n~pEc;3 is upd:::_ted (ul ). 

[0123] A._:; de~,cribed a.be\,'e~ the inforn~.J.tien relay .J.ppan!V.t~ .J.c-:~ordjn_t; te tb(' entbodjrnen.t (:f the pre:;ent 
in\Tc:·ntion irl<::':}Udt:~ the replica upd.::nx: nni;. l l], and c:·xecntt:~ tht: repli•::-:ati.-:-:rl ptoce:~~-.: a.syr1•::-:htonou2Jy V/ith the:· 
reqU(":St reh:.y proc~~~s:-; to upftat~~~ the tephca cont(":nt 3n .:!dvanct:. Tht: ptl•h:1.t•~h:'i :h.J_: tbe rephca cont(":nt d:::.L! U! tl;;._: 
-=-~t:~tn_L.-td:.:_uL, tC L:./ appant:l_"ts is k,~pt :Jp-to--date c:::_n be frtcn~as;ed.} and dH~ hjt rat~~ t~)t tbe cbent request can be 

[0124] ~a adcbt~on._ ~Lh.,c .h,: r(":pEcat~oa st::ategy detenntnu!g un~~ 106 j& pn::r·/~ded tu it!cn~~as;.,.: or decreaS(": ~hi.::-: 
content te be replicated .J.c-:x.:r-ding te tb(' frec_ruen:.:.~y of r-equest~~ the cuntent \-:./~frt hit;h. chent requeu frequency 
can :)e repli-:~a.ted to the rep he a stor~!ge ~!re~! V/ith a tirnjted c~!pa:.:.jty. 'Th!33, the bit r.J.te for ~u:1 t:nspecJ fied cuntent 
~:.cqtu:;;3ti•-:-:r1 requ~~:;;;_ frorn the ci3em. can be i;nprovc:·d. 

[0125] i-:·urtb('r, in th(' cen.ventJunat r•u:;h pLnfonn (C:.Jsta.neL etc.). only· tn.e pn:-s('t content ~s~. s~.ub,i('ct tu Push.~ a.nd 
it is, nut fH1-;s3ble t•-:-: ftc:·xJ-,Jy cupe \\,'3th change-; in teqnes.b on ;.he:· ctient s3d~~-: but 3r1 th~~ pre~t:nt inv~~nt3un: E \Va-; 
not tnctu-:i(":d tn tbe tephc.:! cont(":nt data ~ 10 Stnce :hi.::-: content~:-; ;r:.uon1~i.tjcaUy Push(":d thert::it~et; D.(":~~-ble 
cacbit!g: pnx:esstn;?: (tephca:~_ur:) can be n~~aEztxL 

[0126] F:urtb('r, \,vjth tbe cen,.1en_tjona.t I\3:;h platfen:n~ Jt Js nec('ssaxy to rnanu~illy ren~ove all unn.ece:;:;ary 
content~-.: ftun1. the r•n.:;;h target:;;•-:-: th~:.t the c~1cht: arc:·a i~ not ir12~1xffi,::-:3t:nt (}r1 th~~ uther h:1_r,d, 1n tnt: pn~:;;~~nt 

' . .. ' ' . cact;~~~ are:::. ~:::q:JUca cotuetu Gata 
F\"tsh ba~,~d on the prjonty ~,~t °t:)1 c -:~,.,:J -...ohL,ht. (Second E·.~nbccUn!~~nt of tbe Jn;.,en:ion) In the first ernbodunent~ 
;.vh.en the rephc.J. u~age d('terrninJng unit j 1:2 detenn~nes that the replJ:.:.~a ha~ e>:.pired. the recp .. ~es~.t j 17 Js 
ur1•::-:orE.ht3t.:nally :~ent tt.: th~~ -;ervt:t r1•-:-:de ! 14. It ~va:~ transJerrc:·d ~:.s, rt:ques,t ! l 8. 

!012::ri ()n tbe uth.er ba.ntL_. in the pre:;en.t ernbed~n:.ent by che-:~king \Vb('tb('r (Jr- not the repti-:~a cont('nt i~ the ·~a:1•e 
a.s the Gtig-~nat •::-:om.em. on tht: :~c:·rver nGdt:, us.elf:;;:~ conk:t!l do\vnl•-:-:~:.d fro;n the servet r1ode ! l 4 i:;; etir:::13na;.ed. 

l{H2-Bj Tlt("' jafonn:::.t3ot! :::~~~Jay app:::.t:itus of thts en:~bodunet!~ ~~; config:un-:d tn the ~;an-ti.::-: n:l.:u1neT as U! Uk: tns~ 
('rnbod~n:.ent except th.J.1 the precessing of the req!H:'St / cuntent transt~:-r unJt 1 j 3 ~s~. n~odified. 

l{H2-9j Th(": r(":qt.a-:H i con~en~ transfi.::-:r un~~ 1 i3 ~-& CfXtftguted ja the sarne 01:::.t!net as 3n :hi.::-: first t"':rt!bodtfft(":nt. 
\Vhen do\\/Uioad~ng couteut frcn3 tbe secver nod~~ 114, tbe teques,t / content 1x;3n~fet uuit i L} !\est acqt:Jn~s ouiy 
the content attrJbute ~t~~~unL.-:t~~(J~L, Tbe entire C(ffU_('nt i~, a-:~quit('d only \\/hen it i:; net !3p-to--date. 

[01.l§] FI(J. 1:2 js a di~!gran~ :;hu,ving an exan1.p1(' of a reque:;t f(.:r- acqt:irint; only the :.:.~ontent attr~bt:t(' 
inf•-:-:nna;.-~on u-;ed 3n the secGnd ernbGchn1.ent of th~~ pre~t:nt inv~~ntk,n. 

[O 132] Tbe -request 3n F~C~. 6 3ndJca:es tbat 1he requ~~sl type 1s "attnbut~~ infcnit.;n1on cn!y'·· and th~~ URI_, i~ '1=.t:p: 
//v .. l\Vv .. 1 .a.aa. bbb/foo .htrnr 

[0133] Hett\ a: h-:as~ "cf)a:t:ru laH rnocbhcatjon tjnk: (c:::~~~at~on ttn-ti.::-: jn th~~~ caS(": of rw'l/ CfXtkXtt)"~ j& ~nctnded a~; 

conlenl an;:jb:Jte Jnfon:J:::_t3ou. 

~ . . ' 

tot ~:.cq1.unng UH~ t:m.-~re c•-:-:ntent. 

[0136] Funbet~ the request/ conk:rtt ttan:-Jet unu ] 1.3 .:!dd:-; ttw'. odgu!a::. Cf)a:ea: chang;.,.: fri.::-:tr:.ienc_y u!tonnaDon to 
:he JnJXU 1ufcnna:iun uatistJca] ctn:::_ 105. ThJs i:rtotrnahon 3s obtain,~d by the foHuv/~ng ~~qt:;3d~xt, "tDr e:<arnpte. 

[0137] (~hat!g:e frequeacy ~nt~)tn:~attf)a ::::= ~cHat con~en~ actr:.i~sjt~on reqtE~s~ count-~- conk:rtt :Htr~bu~e acquj&itjon 
.... q._t,.,~. c ..... t,,.t. _._:_,J~·•jc-:ttj1...u ~: .. ,3-.Lf;> ;...__.30\ .. ,; ..... :g ... 1((7 can ~ncl:Jde the ctung~~ ·trequency of tbe urig~n:::_t cout,~ut as; 
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condition, For exan1p]ej 3:f th~~~ ch.:!ng~~~ tr(":tp .. a-:ncy of tbe or~gjn::J content ~s v~/~thjn a predt:t("TH3~-n~~~d v::Jne r:::.nge, 
dk'; rephc;.:nion ~nu~r;.,;3t 3s s,et lo ,a ....... .-t~j•.t ,:-:t:~n. 

ro·§ 3,}lJ Next, the t.:pe-rati•-:-:r1 of the in t~)-rr:::1ation re lay ~:tpparatu~-.: a.cct.:rG3 r1g to t;n~, er:::1bodi r?1etE configttred as 
de:-;cr~bed :::.bove \VD lb("' de set ibtxl 'l/t:h re fert:nce to fI(5. 

!0142] N-ex;.~ \\-'h(:·n i;. i~-.: dt:t~~nnined that the n:·pli<:":a ha.s expired (v.5)~ the requ(:'~-.:t / (':Or1;.erE tr~:.n:;;f(:T nni;. l 18 
:r,u1&rniL; a content attr~h:.1:e acq:.i3sit3ot! :::~~~qu;.,.:st 1 ~ 8 to tt;;.,.: &et\.ri::-:r nod;.,.: J 14 to acqntre a:tnbnti::-: ~-nfonnation of :hi::-: 
content ( v:\.:, 

[0"§.43] The n:·c_rue:~t / (:-:ontt:nt tn1nsfer unit l l 3 ct.:ff:.p:._1.n~s the la:~t inodification t3n1e incbJ.ded in the a.cqnHed 
:::.nr3bute 3nfonnat~ot! \V3th th~~~ laH :::~~~p~jca en-:.:!~ ton :une f>f the cones-ponding tephca, :::.nd dd:("Tnnt!~~~s \:;,,betbet the 
L,_,_j;~;3Jv,::t: c-.. .. J:_,.,_3:_ j~ I..L \'!;:._,. than th~~ n~p!Jca (v9) 

!0144-! \\/hen it i:~ detennined that th(:' otigfrtaJ cnnu~nt i& ne~ver than the rephca (,,,,-9;, ;11(:' entfre content 3& 
.:!'...Xgnrtxl fton:.. the u-:r~-'tX (;.-' H)\ th~~~ :::~~~p~jca con~en~ data l H} t~; npd:::.ted (v1 ~); and ~he u!pu~ tnto:::n:I.:!Hon 
s,ta:Jst~cal dau n~gardfrtg tbe UHL. ~s; ~~·)<"·J:!"', 

!014€$! ()n tbe ufrtcr ba.nd._. iffrtc ]ast rcpli\~a. creatiun tjrn(' ~s~. ]ater th.J.n the la.st n:.cd~ficat~on tin:.e oftb(' original 
(:-:ontt:nt in ~,t~~p v9, 3t 3& d~~k:rrn3rH~d th~1t the terdica 3& the ~-.:aff:.(:' as the la.tt:&t otigfrtaJ content.: ~:.nd the repli•::-:a 
cnnt~~nt 3& returned h:.: th~~ clieru r1ode ! 0 l (Yl3). 'The-reab..t:t: tht: ffllff:.ber of tir:::1e:;; th~~ -repbc~1 3s tE:(:'d i:~ 
3ncren:..ented (v 14). 

!01,fT! i\-; d~~:;;•::-:ribed. ~:.b•-:-:v~~.- the infonnati•-:-:n nJay app:._1.ra.tu:~ accordir1g t•-:-: tht: er:::1budir?1erE t.:f th(:' 1xe-;ent 
3n;.,'eruion check:-; \\/h;.,.:tt;;.,.:::: ot af)t :hi::-: n-:pt~c:1 CfXtkXtt ~-s th("' '.-::qvw as tbe or3;?:~naJ cont(":Dt on ~hi::-: s~~~rver aodi::-:. 
{)G\-'/:Jloads c;n1 be ehn1inated} and th~~ r~~sponse tJr:Je foe conu~nt Hut does no: clwnge e;.,en afh~r th~~ expiratjon 
da.tc \~an be s~.honcned. 

[01~~•8] ~a adcbt3ot!~ &tnce ~t ~:-; pos:-;3b~~~~ to adJtE: the tephc.:!~ ton ~nt~~~r;.,'at b:::.sed on the update fr;.,.:qneacy c:1~ Hu-~ 
c;:jg3na] content. it Js poss,ible :o appropriat~~;_y s,et lhe repUca dp .. :,a:: ... j,.t.c. .. ,--::.: o:· tbe ccnt~~nt fer Yvbicb tbe 
('X.pir-ati(;n d~!t(' i:; not cx;:dJ:.:.~~tly S('t jn a prubabJ ti:;tic :;ense~ /\ sjtt:ation jn \~/hJ:.:.~h the entire cont('tH rnu~t be 
~:.cquin:·d dud r1g the t't:(fJ.t:~,t nJay ptoce:;;:~ 3-; le:;;:~ Ekety to t.:•::-:cur. 

iOJ ... jt~] ht \h3'~ et:1ht1\t~r-:H. :1~ th~~ :::.t:r3bute jnfon:Jation :::.dv:::.nc~~ teq:Jest h:::.s b~~en d.,~~cribed on}y V/h~~n :h,~ reques;: 
117 i~ recejvcd frorn tb(' clJent node 101. I-Ic\vc·ver, thi~ ,a.ttr-ibute infon11~!tion ,a.dv.J.n:.:.~c requcu i~ .J.pphc.J.ble n.ct 

:::~~~pijca npd:::.te ltnit i J t dd:("Ttnin~~~s that :h(": n-:ptic:1 shoukl be updat(":tl; a pnor request ffx attr~bu:e int~)trt!attf)a is 
~nade and fru~ cout,~ut 3s chn:vuioad.,~d on ty \.~·hen dH~ content Js, ctwnged. (T}ncd E-ntbodin1etn of :he Ln,,,~nd~xt) ht 
the fir:;t and s,ccond cn1.bodjrn('nt:;~ a t('chnique c-aU('d an jntelUgcnt pt:11 i:; applied. In thi~ en:.tx;dfrnenL, '' ~"'l'":r 
te•::-:hn3lfJ.t: i:;; u~,ed. ln •::-:onnt:ctiGn v,hth the nse Gf thi:;; pu:;;h t~~chnoiogy~ a n1~J.ltica~-.:t t(:'Chr1•-:-:logy -~~, u-;ed 3r1 th~~ 
conJnff:.t!ica:ion path b(":!\vi::-:en the f(":qui::-:H i con~en~ transfi::-:r un~: at!ft :h(": cot!tet!t transn:~jssion unt:; thereby 
:::.ctJveJy 1x;n1~nntting dau tront the s,erver n~xte to:::. plurabty of 3nfocnwtiDn n:J:::.y ;r:--1pa;:;3tus;es;. n,~ ab!~~ to 

[{f§SOJ _FI(i. 15 i:;; a bk.:ck di~:.gr.:un :~huv'/-~ng a cunfignra;.-~nn ex~:.i!rple of a n(:·;.~vork &y:~tern -~nctncEng a -proxy 
~e~'i• .... to ,~,'h~ch :h("' jafonn:::.t3ot! :::~~~Jay :::.pp:::.t:itus :::.C'Cf):::~.itng: :o :h("' tt~3rd (":n:..bod3rt!t:nt of tbe pn-;:-;ent invet!Hon 3s 
apphed, Noh~ tb:::.t 1he infonr:.atJon relay apparatus ':::03 shov/n Jn th~~ bg:Jr~~ 1~ 3ncktd~~d 3n lhe proxy serv~~r. bt:t 
:~ince the -retat3Gn&hip betv'/t:t:n thern -~~, th(:' :;;a.r:::H~ as. in tht: fir&t ~~r:::1bGd.ur:.t:nt ;Jt(:' di:~ptay Gf the p-roxy ~,erYer is 
Offt~~ ti::-:d t;;.,.:re. 
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l{H51 j Tltc"- net'l/ork ~-t:-;eH US(":d tn the pn-::-;ent ;..:n!bodiff:_(":nt ~he n-:J:H3onshtp bd,\\J~~~ea the c:l3;..:ru afxk: 20 L fru:-: 
:--1: u'°~Y :- t~n. E'-"!

4 n.t 1\l:/. J~td the ~:;.i: rt r !ll•de :: l l ::_n,i th:;.~ h::_~H ft3n.:. :"!t ,Jl~ t 1f :ht H 1 n:1 b .. :rt 1 t:-~ "3Hh~ ... t~ :ht1.,,~ .._ ,f th:;.i 

n(;de:; 101~ 103. and l l~t of the fjn~,t ernbodirnent. .Sfr~ce it i~ frte :;arne as the ca:;e, det~!jled de:;criptjon i~, ornitted 

[Ot52] Ffrst., tbe ch,~nt node ':::OJ has frte s;3n!f'; configur;3d~xt as dk'; cbent nod~~ ] 0]. R_eq1_~,~u da:a ':::08 s~~nt front 
the :.:_~Uent node is ~d:;o frte :;an~e as request data j 17. 

l0153j Tht: jafonn:H3ot! r~~~Ja_y dt:vtce 20.3 hokts the rca:pEcat~oa tat;?:t-:: URI_, 206, n~~pt3ca con:ea: cbt::~ 207~ 
r~~ptjcatjon stc:::.u~gy l<:Iloi,;.,_:Jedg,~ 2'2 l aud 3np1_H Jnfonr:.atjou sta:ist3c:::.l d.aL3 '22'2 Jn storage r:Jeans (not sJto\\.ru). In 
~!ddition~ a. tep1ic~! use detenninati(;n unit 204. a reque:;t / cuntent tr.'.u1st~~r 1JnJt 205, ~ind a regi:;tration. detetion 
dt:t~~nnin~Hk,n lHr~t 223 th::1t ex~~cute -predet(:'ti!r~ned p-roc(:'2~~-.:ing ba~-.:(:'d on tht:~,e d:::.ta. and reques.t d:::.ta. 20() a.re 

provided. 

[0154] i-;·ir:;i. tn.e repti-:~a !]:;age deten:n~ning unit 204- rett:rTl3 the cuntent fr(;n1 the repEca :.:_~ontent data '2(Y7 to H:.e 
ci:k-~h n.-:-:d~~ -d~ the c.-:-:ntent uf tht: lJR1. ;ncluded frt ;_he requ~~:;;;_ da.t:::. ·~2(.l8 t:x3s.t~, ;nth(:' n:·pticat;on U1rget lJRl. 2~)\ 
.:!nd rehirru; ~ht: contc":nt :o :ht: rca:pEcation targe~ URL. ·::06 othet\.vis~~> Tl;;__: URI_, t~; a{td~~xL aad a request 209 for 

reg~~,terin.t; as W~\,v repli-:~a.tion tar-get ccn.ten.t is ~ent t(; Hle :;erver n.cde 2j 1. 

l0155j F11r~her~ ~he repl3c::~ usag:t: -:ic":k:rfftin~ng na3t 204 hf)lds th~~~ la~e&t rc":tp_a-:H tsstE~ tin:u-:'. a& the 3nput 
inf•wrr,:~nn s-t:11 tu1cal cL~-~- ··.~·y: tor each UR~L bas~~~d f)a ~he requ~~~s~ data 208. 

[0156] The 1-eq~H~3t / c-tmtent tr.J.nsfer 1JnJt 2(;5 recurd:;~ in tbe tep1ic~! -:~ontent da.t~! 207. only Hle -:x;ntent cf H:.e 
URL, -regi:;;;_e-red frt the n~pl;c;::.tk,n target lJR1. 206 ~u?1ung ;11(:' conk:nt data ::JO ~,ent f-ron1 the ~,ecver nude 2 l l. 

[O 157] Tbe tephca:Jon target lJ RL 206 ~s; ;3 data area fer recording th~~ {JRL. of ccnt~~nt to be repUc:Hed. by :he 
inf(_:r-rnat~on rela.y appa1·att:s~, 203. }-_,·or exan1ple. jt has a data ~trucn.tr-e ~ho-..vn in FI(J. 

[0158] FiCL i6 ~-& a dt.:!gran! sho\\.:~ng an ~~~xa~npJe of the da::1 stn1cH1rc"- oftt;;__: r;..:pbca:~_on target lJRL ja ~h3s 

en:.tx;dJrnent 

!015~f! 'The re-phca content data :207 i:;; a daU1 area. f•-:-:-r n~cunJ;ng n~p13c:::. c•-:-:rneru. 
Hructure shov/t! U! FI(j. 

-.-- . 
t~t.:t· (:'X ainpie: 

! 016!f! Fl(}. ! 7 -~~ a '-·tia.grarn -;hn'iving an exa;np)t: of th~~ da;_a ~,tn1ctun:· of n~pik:::1 (':OrEerE da.t:::. fr~ ;_h;:;; 

ernbodunen~. 

!0161 ! The n,~_.L ... a.~i~)n .:-ha~,...-~;_\' tGlG\Vkdge '22 j j~ data jndJ:.:_~~Hing conditj(;n:; for deleting the replJ:.:_~a -:x;ntent in 
;_he repl;ca c•-:-:ntent da;_a 207 Th3-; cond3tion i~ .:th(:' h:.t~~st reques.t 3-; gent:rated ?, days. before the cn1Tt:nt tfrne'\ 
··the iatca:st requ~~~st ~:-; g:ca:neratca:d 3 -:iays bi::-:frffc": ~he cutrt:rtt t~n:u-:'. _,.\NI) ~he lJRL ~-s tH)t fi:x.ca:d cont~~~nf~~ or :hca: J tke. 

[0162] The 1-eg~s~,tr.J.ticn deteticn detenninati(;n unit 223 detennitH~3 tbe UR_L to be regi:;teted and deleted frorn 
the iate~,t requ~~:;;;_ i:~~-.:ne tfrne Gf the 3r1put -~nfonnation ~,ta.ti~-.:t3c::1l data 222 and tht: regis.tratk,n de)etk,n cond3ti•-:-:r1 of 
:hi::-: n-:pticatiot! sttatc":gy k_af)\.Vkxige ·:l-21. \:\7hen it ts detennttkxi ~h.:!~ a cer~::~tn r;..:phca contc":t!t shou]d be reg1&ti::-:red 
:::.nd dek~:ed, dH~ d~~te1.-rt:frt,;n1on Dnit ,:~.23 deJetes; the correspondJng d;3ta froff:. the rephc;3d~xt H:xg,~: {JRL. 206 and 
the repEca :.:_~cntent data '207 and tr-ans~,n:.~t~ the r-egj~tra.tion deletion d~na. to the ~,er,.1er nude 211. 

[0163] (}n ftw other h.:u1d, ttk: &er\.r(":r nod;..: 2 i] hokis :he"- '2l•n:et!1 d:1~ .. t : 1-t~ :hi:: n-:pticatiot! targe~ URL.·:: i 6._ at!-:i 
:he n:~pUcation dehv~~ry d~~sluwtiDn dev1ce na~n,~ 2J 7 ~n a s;loc:::.g~~ u:nt (no: shi.::nvu)_ and p~~rfon:Js :::. c~~runu 
pr-oce:;:; related to the~e {:-:t~a . i\n update detection ~3n~t '213 and a rephc.J.ticn target LfRl., reg~~,tn!tion unit 2'iS. 

l0164j Thi::-: ,-i::--: .. t:•:•3:-;-,n ,-a•·s-i::--~ URI_, rt:;?:is~rattf)a unjt 2]5 r;..:gi:-;:ers th~~~ URI_, tnctudi::-:d ~n the request da::1 ·::091n th~~~ 

r~~p!jcatJon target lJ RL 2] 6 and. cegJst,~rs the 3r:Jocnwt~Dn n:J:::.y appa.-r;3tt:s; naff:.,~ Df th~~ transndss;3ou sourc~~ of :h,~ 

-reques.t data 209 ;n the t(:·pti-::":ati•-:-:r1 debv~~ry d~~:;;;_-~nati•-:-:r1 a·pp~:.-ra.tu:~ n::1nle ·:2] 7. 

[O 165] \,,\ihi::-:n the repJ k.:!ttfXt ~ :::..rg:e t URL, n~~g:~:-;:r.:!~ ton :Jait ·:: ~ S recet ·._,'es the deti::-::~_on request -:iaw 224 ft off:_ thca­
registc:Hjou deJet3ou deletn:frt,;nion Dnit ,:~.23 of tbe 3nt~)tTtwd~xt n:Jay ;3pparatus; 2(L-3} :he repUcation tacgel UH~L 
re1t~~tr:::.t3un unit 215 delete~ tht: lH~L ;ncluded 3r1 th~~ da;_a 2:24 frGfft ;11(:' repticat;on targ~~t lJR.L. 2 l 6 .. :::.nd 
:::~~~pijcatt:s the correspoad tng: data. {)elet~~~ trorn th~~~ ch-;:-;:u!attf)a -:ie ·..,,1ci::-: naff:_e 2] 7. 
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l{H66j Tl~(a' r•a::--_:_;•:•3:-;-,n ,-a•·s•r~ URI_, 216 j& a lJRL hst of cuntenu: t::ansn1ttted frurn the st::::vet n•vlf-: 21 ~ to ;}xa-
1u_:~n_L.-:td:.:_uL, ~c L:_/ apparan_:_s -:~.03 -~Dr repUc:Hjou. \'~Vhe:1 request data 209 3s :::~~ceived fco~n a p!ut;3Uly of 
int~)tn:1at~on re1a.y ;:::!•~"!;:::ya~T''>-~,,, 203. each Jnfunnatjon relay appar-atu~ is, record{':d \,vithot:t {ij~tincti(J~L r·or 
~~x::1ff:.p)e~ 3th:::.& the forr!1 of FT(}. ! 6 s.unil:._1-t to the -re1)bc::1t3t.:n taxget lJR.L ·:206 of •11 • 3r1forr!1:._1.tion -reL1y :::.pp:::.ratu-;. 

! 0168] 'The updatt: d.ete<::":ti.-:-:n ur1it 2 LJ. detect:;; a char1ge in the •::-:ontent daU1 ·:2] 4 ~ and 3 f the change i:~ 3 r1c) ud.ed ir1 
.:-h: n-:pt~cat~ot! targe~ URL.,:~~ 6. sends the URL, and ttw'. contt:nt d:::.L! en;~_ty to the con~en; trat!sn:l~s:-;3on ·untt 212. 

!016~f! i\s ~! n!ethod for dete-:~t~ng a :.:.~ban.t;e ~n ccn.ten.t d~na. ~n thr: upda.te detection unit 213. fur exarnpJe. th.e 
foHn'iving se\.rer::ii rnethod:;; :._1._n~ ct.:ncei'l::1ble. 

!017ff! i\. Thr: last upda.te tinte of aU :.:.~ontents, j~ :.:.~onfinned e'/r:ty fi>:.ed t~n:.e~ and the content that ha~ ber:n 
updated after the L!s:,t confirn!.J.ticn tirne i:; found. 

l{H71j B. The updat(a' det~~~ct~oa r:.t!jt 2LJ ~~; no~tft(a:d frorn th~~~ too! US(a:d \\:het! changjag tbe conkXtt \,\'ben th~~~ 
c-h.J.nged content is, reconir:d in the :.:.~ontent data '214. 

l0172j (~. \\/h~~~n ;h(a' ()Sor h:1.td\-.:~n-e ha~; a tnnctton f>t dt:;ect3ng :::. data change on the stor.:!ge devjce~ th~~~ ·upda;e 
de~ectjon unt; 21.3 js Hf)tifi~~~d \\1hen the d:::.ta chang~~~ ts detected. 

[Ot73J The content transrnission u.njt 212 tr-atbtnits the tJitL .J.nd -:x;ntr:nt ~1D.l~ s-....11~. frorn tbe updatr: detection 1Jnjt 
213 h:.: aU th~~ -:.nfonnaDon relay deYices. 203 reg)~-.:tered in the repli•::-:ati•-:-:r1 de 13 v~~ry de:;;;.u1ati•-:-:n dt~·-...-'ic~:· n::1ffte ·:2; 7. 

[O t74J Ne.;;::., tht~ t"!"!__'t :atjl•:1 ~.-d~ fr=.,~ frtfon:1:::.t3ou :::~~Iay :::.ppara.t:Js :::.ccc:::ding :o frte prese-ru eff:.b~xUn:~~nt conngured 
~!s:, dr:~cr-ibed abo,,..r: ,~,,..in be de:;-:~ribed '-VJth reference to FIC1-S. 18~ jq_ 20 .J.nd 21. FIC~. 

[Ot79J Hen~ .. the p:::Dc,~~sing DfI-?}{jS. ~8 and. 19 p:::Dc,~eds as a s~~r3es offlc\-'/S. bt:t F{C~S -:~.O and 21 :::.n~ 
independent pro:.:.~e~sing flo\,h:,. 

l0182j :Nt:xt~ th~~~ :::~~~qu;.,.:st data 208 fn)n3 ttk: cbet!t tHxi~~~ 20~ js tt:ce~ved by the tephca r:.sag;.,.: detetn!ja3ng ·u!nt 204 
:\v--:::). ;1nd it 1~ checked ,~.,h~~d~~~r frte lJRL inch:ded H3 tbe req:Jest b:::.s b~~en regiu~~red in the rephcadcn targe: 
tJitL 206 {_vv-3). 

[0183] H ~_t has .:!h:t::idy bet:rt regj&tt:red :\:v?\ the :::~~~p~jca n&:::.ge dt:;ent~3ning r:.t!jt 20~-; returns :1 rephc.:! of the 
.... ~-,.:_-i_t,,d -...-.n~t:_.ht ,;-:nJ '207 lo 1he cu~~nt node 201 {\-'/.:~\ :::.nd. the prcc,~~s ends. 

;:1.rg:et lJRL 206 (v.-'5_L [-~unher.. :::. rephc.:!tton ~:::..rg:et URL, :::~~~gi-;;ra~tun ,u1d cont(a:nt .:!cqujs~_tjon tt:quest 209 ts 
tc:::.ns;~niHed tD the serv~~r node-:~.~ l :\v·6). 

[{f§85J The content nf th~~ URL. includt:d -:.n the reques.t ·:2(.l9 i~-.: ren.ur:.~:·d. t•-:-: the inforrnati•-:-:r1 n:·lay dt:vic~:· :203 th~:· 
content ttansn1tsstf)a unjt •:l.~·:l. of the :-;er~.:t:r nude 2] 1: and furthet trat!sfra:t::~~~d ;o fru:-: cU~~~nt nu-:i(a: 201 by th(a' 
3nfon:1a.t3on relay dev1ce 203. ~ \\' 7: ~n. ~ \TH. h1·,1~:i._3.;-::.t3f'~3 ••.:j~ t3 ~ th~ 1.~~'--H3E'~~ :t~Lr, p:::Dc,~s~. frte rep Uc:::. Lffget 
reg-:.&tr:::.t3un proces.-; is, ext:cuted. :::.s, ~-.:hov,,'n ir:. FI(}. 
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l{H86j FjrH~ tbe tHZL ~nclud;.>:i 3n fru:-: n-:true:-;; 209 is d~~~Evetf:d ~o ~he repl3c:H3on targ~~~t tHZL regjsttat~ot! unit 2L\ 
:::.nd this lJ RL j:; :::.dd.ed to tbe rephc;.:nion Lffget l}RL of tbe secver node,::: l J (x ~ ), Further., the 3d.,~ndfic;3t~Dn naff:.,~ 
cf the tra.nsJn~s,~~on sot:rce de·vice (:f the (equ.est 209 is~. added tu the repUcatJon djstribu.ti(;n des,tJnation. de,.1J:.:.~e 
n~:J!k: 2 ! 7 by the rerd·~c.::n:~nn t: .. 1.rgt:t tIRL. reg)~·.:tration unit 2 l S (x2). Nex;.~ the repli•::-:a d3-;trib~J.tion fffOC~~s:;;3ng ;,,vHi 
be ch-:u:rtbed. 

[0187] f-;irst. a change ur ne\,v -:~reat~on of content Jn the cuntent dat.J. 214 is dete:.:.~ted by the 1Jpdate detectJun unit 
213 (y !). 

[O 188] Tbe upcLne detecticn Dn~t ,:~. ~ 3 deletrnfr:i.es V/h~~th~~r frte cc:.1:.~.J;_ ;,,vhcs~~ cbange lws be~~n detect,~d i~ co-rue-ru 
incktded in. th.e repli-:~a.tion ~:a(ge1 UR_L 216 (y2). 

In thi~ tr.::i.nsrnissicn. a 
1n1Jtti:.:.~~!U technjque is~. 1Jse1.l ,,,.,,he(eby data trart~n1.i~sion js active]y perf-:)nned frorn the s,erver nude to the 
rdurality of infon:::1a.tion re lay appa.ra;JE:~:·~-.: ·:203. FICL l 5 sh.ov/& one .-:-:f the rdur~:.13ty of in t~)n:::1a.tion re lay 

!0190] fr1 the ·~nfnrff~~1t3t.:n relay ~1ppar~:.PJ.& 203, the teques.t / cont~~nt tran~-.:fef unit 205 det~:Tn1ines ~vhethet the 
U{ZL. f)f th~~~ content 2JO set!t !rorn tbe S("TVer node ,:~i Ji& ~nct:Jded ~n the rca:pEcat~oa tat;?:t-:! URI_, 206 (y4). Hit i& 
tnctu,ic":d tn tbe rephc.:!~ ton ;:i:::get lJRL._ the tephc.:! contca:nt d:::.ta 207 3s up,iakxi by th~~~ contt:nt 2H} 

[01~f§] A .. :; des,cr~bed a.bcve~ the replJ:.:.~a obje:.:.~t is (egjste(ed in the ser,,,er node '21 j using the pt:s,h tech.notogy l-rv 
the rephca objt:ct regi:;;;.ra.tion pr.-:-:ce~-.:~,, and the tegistrati•-:-:r1 l.fR.L 3-; d3-;ttib~J.ted to the 3nft.:nnation n~h:.y app~:.tatns 
203 by the repJ k.:! d~s~:::jb:Jt~on ptoce:·;~:. 

!0192! I-Iere~ Jn order- to pn.::·vent the r-ephc.J.ticn. ta_rget lJRI.,s~. regi~tered in the s~.erver node 2 j 1 Frep-i inr:·•~w~ir•E 
;.he H1fnnn~:.t3on retay ~1ppar~:.PJ.& 203 e;(e•::-:ut~~:;; a tegistrati•-:-:r1 deieti•-:-:r1 ptoce:~~-.:. 

!0193! In tbe registration deletion proces,~ s,b(_:;,,:vn. jn_ FICL '2L,_ first. ret;istratjon de]etjon detennfr:..::i.ticn. js staned 
by th~~ regi:~tra;:~nn d.ele;.·~nn d.et~:·rr!r~nation un3t :223, and for this pnrpo~-.:~:·, the la.tt:~t n:·c_rue:~t i~,~u~~ tinH~ of tht: 3nput 
inf•-:-:n:::1atinn ~-.:tati:~tical da.h:. 222 ~:.nd the reg)~tr~:.t3t.:n d~~Jt:t3on cond3tion of the rephcatinn :~tra;.egy knt.:\>/ledg~~ 22 ! 
.:!n-: n-:a,i ( zl). 

!0194-! Sub&tXpJ.entty: ba.sed •-:-:n the L1te-;t t't:que~,t i~s.ue tiff~~:·, ·~t ·~~ det~:·rr!r~ned \J\Thether Of not the r~:·1t~~,tr~1t3t.:t1 
deletion condition ~:-; satt~:fit:d for C":ach URL, 

a.nd the tepbc~1 •::-:ontt:nt dat1 :207 reta;.ed tG th~~ URL. a.:re deleu~d (z?,), ar1d. the det~:·;jon req~_lt:~t '-·Lita ·t:24 3& output 
to the SC"TVt:r nod;...: 2 i J (z~t ) .. 

[0196] ht frte .:-,~1·,·e1 ~::..c,d-.., 2j l, the repEcat~on tar-get URI_. regi:;tration. unit 215 tba.t has r-e:.:.~eived the deletion 
feques.t data 22~-~ d.ele;.es. tht: inforrnatior1 about the tepbc~1tiGn ta.rget l.fR.L ·:2] 6 ~1nd ;Ji.~:· n:·ptication ck·bvery 
de&t~nation d~~~\,..~ce t!art!~~~ 217 for fru:-: LfRL included U! ttk: cbt:::. -:t24 (z.5). 

content -:iata tn the server node ,:~i J. I}u-:TC":fr~!·e~ the :::~~~ptjca con~en~ data 3n ~ht-: infonnatjon tt:hiy at11vv-~·t:1s i::­
ah-'/Jys up :o d:He and can -res,pond quJckJy to requesls, fron: cu~~nt no(ks. 

!0198-! fr1 otht:t ~v•-:-:rds.~ ~-.:inc~:· the proxy :~erver :;;•-:-: fa.:r only hnld:~ th~~ cGnt~:·nt one~~ ~:.cquired.: one~:· th~~ origH1al is 
Dpd:Hed, 3t b:1& tf) b~~~ tni.n:·Jen:~~~,i .:!ga~n frf)H3 the server \\1hen acc;...:ss~~~d fron1 the nex~ bro\\.:set. Ho\\1ev~~~r~ ~n '·h•-~ 
pre~,~ut ~nv~~ntJon., ~~nc,~ frte c1.._:u;_._ u;_ c,.:~ ;~;·:u[~Y js, a!v,/ays tbe L~lest. it Js poss1.ble :o ~~xp~~ct an 3rnptov~~n:~~nt in 

[Ol9~j] h1 ~he pte&en~ (":fftbod3n:~~~~nt._ the cbaaged \.X~ntc":nt 3t&etf 3s tt:1n:-;3n~;tc":d h) tbe ~r:Jotn!at~oa n-:]ay apparatus 
.:.Uj \.~·hen tb~~ conu~nt d.aL3 '2 l"~- Js, ctwnged on dH~ set\-',~:' uod~~ 21]. I-Io\~.,,~vet., tbe pres;ent Jnve-ru1.on 3s Un:~jt,~d to 
:~uch a forrn. n :"' ta;1. .. 1 ltl~tn~ }~or exan1pie: in cornbin~:.t3lH1 ;,,v3th the ~t:cnnd er?1tHxi.inH~nt, 'ivher1 th~~ cGnt~:·nt cL:.ta. 
214 js cbaaged, only the :::.t;r3bute 3nfonnation._ af)t Hw ClHJtC":nt itself, js tr:::.t!:·;3nittt-:d to the requc":H i con~en~ 
:rar:sf~~r 1.u:jt 205, Tben. atlet deletrnfrting \'-~betber or not th~~ rep Uc:::. cDn:en: is frie ;-:t,:.,.:-t in the :ranst~~r 1.tnjt 205., 
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.:-h: n-:true:·;: / cot!tet!t transfer nn~~ ,:~OS ~-s&-ue:·; th~~~ :::~~~qu;..:st 1 ~ 8 of the con:ea: only \:;,,het! th~~~ r~~~p~jca js af)t fru:-: lat~~~st) 
:::.nd tL-.. :-.. t>>icJ ~ .. Iay b~~ upchued. O?oucth :En3bodin-:tent c·~ th~~ hrvent3on) In dH~ brsl" second aud :h~rd 
einbodfrn('n.!3, onty the tJHJ_, ~ind c(;ntent of the C-.)u,~cJ.~ ha.ve been d('sc:rJbed. In thJs e~nbodirnen.t, th(' r-ephc.J.ticn 

. . 
~~xu~ung acce-;s contt\.:; 

[0200] The infonn~Hion ~-e~.:h app~!rat1.'ts cf thi:; ('tnbcd~n:.ent j:; configured in the :;,;nne rna.1u1('r as ~n the first t() 
thitd ~~r:::1bod.u!1t:nts. exce-p;. that an a.cct:&& control d.eten!r~nati•-:-:r1 un3t 3-; -pro"iid.ed and ~:.cc~~:;;:~ conttoi infonn~1t3t.:n i:-: 
held tn the rephc.:! contt:nt d:H.:! ~ 10 ,u1d .20 :,• 1-t.i.~ he-et! 

!020f! I-Iere~ the a.c:.:.~es,~ control h1funnati(;n i~ inf(_:r-rna.tion 31J:.:.~h as ··.::i. u~er- narned i--\ c.::i.n ~ee th.js contenf\ and 
;.hus the conu~nt tba.t ca.n be ~1c-::-:es:;;ed for each us.t:t Gf the -::-Jient nodt: ca.n be brnit~~d. 

j{t2o;n T'he .::i.ccess :.:.~cn.tro] detenninat~on 1Jnjt execu.tes~, r'"vn~.r-•·n acc('s:; 1-e:;LrJctj(;n b.::i.:;ed on the a.c:.:.~es,~ control 
infcnnatJun. 

l0203j i\s ,u1 OJ)("T:H3on of the 3r:Jonnat~on reh~y apparatus of th~~ t nthl•:.hn1ea~ ltn:J·~~•nr-..:.·d ~!.· ,:.:. ~:. rthed ;1t••':\ t 

fi:·,:-, a user identJfi:.:.~~Hion narne is, added t() requeu d~!ta frorn a client. 

l 0204 j Tht: acC(":ss Cf)ruro:t detenn tnatiot! ttni t COfftpan-::·; ttw'. acct:~;s con~:::ol iafonn:Hjon rt:fi·;:e:::~~~d 3n fru:-: replK~::~ 
content {tata in the ~nt~Jrn:~attfxt r(":iay appar.:!hE 'l/t:h :ht: cu~~~nt user ~det!~ tfk.:!tton n::~tne. /-\& a r(":H1lt, :::~~~ptjca 

!020:q i-\-; d~~:;;•::-:ribed. ~:.b•-:-:v~~-- the infonnati•-:-:n nJay app;__1.ta.tu2~ accordir1g t•-:-: tht: er:::1bodir?1erE Gf th~:· 1xe-;ent 
3n·v'ea:ion djstnbutes th~~~ ::~cc~~~s:·; control ~-tdonnation toge~her \\1 ith the cot!tet!tj ~;o that ~ht: cont(":nt reqrdrtng 
:::.:.,ct~:-):-: coutrot is abD ;.,ic~;.ved fco~n :he cE~~nt. Respous~~ tin~~~ can be shon~~nc~d 

[0206] in tht: ~-.:a;r~~:· cas.e, frt ;.he fin·.:t to thfrd efftbodiiner1;.s: it i:~ nt:ce:~~-.:ary to rr~;__t.ke an 3nquiry ~n ~;~c ~, .. J\:t:!· i1u .. ~,..; 
tn l•rd,"r ~l• ,,t,::1.tn ... i.:. t'•"~-- '2l•n: tl•t ~ t!it1rfft ... 1t1l,n t'l•t :. ~!•:h u~-..:.·r. : F~fth Ftnbod3rt!t:nt of tht· ht\ e~t:~trrq {n the ftr&t ~o 
fourth en!budirnents. the h:.fonna.tion re]ay appata.t!33 i~ . .:i.pp1ied tc an Interne:: proxy ser,,,.er-. }iO\?/('ver, in thjs 
~~rnbGdunent, th~:· 3r1forr!1~:.t3on -reL1y ~:.p1x1ratu-; i~-.: a.ppE~:·d t•-:-: ~1 fi]e s,erver 2~y-;tt:n1.. ~~xpL:.in. 

t0207 j FI(i. ':tz i:·; a dj::~gnun stH)v.-·ing an exan!ple of the tr':n:-:raD conftgr:..ration of a n]e S("TVi::-:r ~;ysten1 to \\1hich .:!n 
infcnnatiun t('L!\: app~!ratu.s accord~ng tu the fjfth en:1budin1ent cf the pr-esen1 ~nventi(;n 1~ .::i.pp1ied 

l020Bj In this ~;ysh~~[nj a :targe--scak: f~Je se:::vet 302 ~-& ~n&taH(":d tn a bead ofbc(": 30lj \\1hich corn-;:-;ponds :o :hi::-: 
s,er·,,,c~~-· nod~~:; ~ 14 and 2J l of fr:te firu to fDurtb eff:.b~xt3n.:~~nb. The lacge-scah~ ~~:-~t~ s,e_._\c t 302 js, conn~~cted tD 

. , . . . . 
via a re1a::~vet\: to\;,.1-. 

!02.§(f! Ea•::-:h of th~~ -;rnaH fi)t: ~-.:~:TV~~n-.: 3(f1i to 306 3& ~1 fi]e ~-.:~:TV~~r havfrtg ~:. reiati"/t:ly &n1aU c~1paci;-; ann c~1n 
p:::ovjdi::-: file 3nfonnat~on to cti;..:nt:·; in th~~~ depattn1ent or branch off~_(T 'i/~a ::~ tngh-spe(":d L/\N. Funh("Tj \\1hen 
1ufcrni.;.:uun""t that dH~ us;er does; nol hT;-'C~ js, n~ques,tc~d" the~ fr:tfocn3a.t~on is cb:::.rgc~d tc, t;JC ;,a_._l;c -:·)~_.,a le _:~;;.._ ~c: v~: .. _ 302, 
Tbis inf-:)tn:1at~on C(Jtre:;ponds, t(; H1e -:~ontents of the firu to fourth en1bodin:1ents~,. 'The file s~<t:arch ~nJon1!ation 
•::-:otn~:;;pGnd~•.: u.) ;.he l.fR.L. 

t 0211 j The J:::.rge- scah~ b le s~~rver '302 stores aD ~n t~)rn.:at~~xt and tr:::.ns;~n~l 5 data 3n rc~~pDns;e to requ~~s1s frcn.: dH~ 
3n!a] t--scale fi te :;erver:; 303 t(; 3(;6 

to·~1··?~ In tbe ftk: &et\/("T sy:-;:ern conbgn:::~~~d .:!:·; {t(":Sc!·tbed abf)Vt dk' tet .. 1:~l•n~tt3p het\\t-en dk' l het!1, :ht sn:l.:!H n]e, 
.::.t __ ; .h ... J.:ag-.. fJe ~---· \ Ll 3.~ :.:h., $,UJC ,.,u 1he n~latjons,h~p bet;.veen th~~ ctjen: ncde~ t;JC tHc,xy s,~:_._ ,--..1. Hc,-..~L., and. the~ 

[0213] The:::~~~fore._ tnff):::n:l.:!~ ton ustxl at a certa~n !requ~~~ncy tn tbe dep.:!rtn:wnt f)::: bu~nch offtc~~~ ts Hoted in a &tn:::..U·· 
scale d:::.taba~c~ V/i:h a snull capacity" ~.1.--..: 1.~t.t,sc-..: _:_L:~o .. _L.-l..::t..:-..J. ~s; ~~xchtd~~d froff:. the s~naD-sca.te ~~a~'31v•,:e. 

[0214] /~.s de:·;cr~bed ::~bove._ &ince the jnfonn:H3ot! relay ch-:v tee ::~CCf)nhng: :o :h("' ;..:n!bodtnx·t!t of ~he pre&en~ 
3 . .-lve,.t:.:uL• lws tbe satne cDnfiguc:Hjou as that of the first lo fourth ~~lubodin-:tc~nts ~n :he~ fiJe ~c~cver s;ystc~ff:., frte 
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3nfonnat~on reh:._y cka:vtce ~-s pn::r-l~ded tor each &ectjon ~n the or3;?:~naJ fi:t:.a' :-~r:1 ve::._. Fvt-T· ~\1ht-:n tbe sn1::dJ ble s;..::::vet 

gees tc nHtkf'; an inquj:::y} :he :;arn~~ effect as; frt the first to t~x~rth ,~inbodfru~~nts can be obt:::_~ned. 

not 
can be \.rartf)-us~y appbed to:::. Cf)H3putet / co~nnrun~_ca:~_on s_ys~etn ~n v.-'h~ch .:! sjtn:::.t3ot! sundar to th~~; s~_tna.tjon 

sbo,;.,n 3n fr:te ~~rubodin-:t,~ut ccct:r~. For ~~xainple. Jt can be apphed tc F·TF. 

!0216] Furtht:-rnF)-rE\ tht: {:tp-paxatus, d.es.c-rib~~d in ;Jt(:' ernbodin:_t:nt caJl be te~:.13zt:d by c~1U>;Jr1g ~1 conrp~_lter to t't:~1u, 
p-rogr~1n1- ~-.:t•-:-:-red nt a_ s.torage nlt:dj Ufft. 

[0218] h:t ,Jddjt~on~ an ()S ((:p('rating s~ysten1) uperat~ng ()fl the :.:_~on~p:Ut('r ba~,cd on ~u:1 ~nstructJun cf a prugrarn 
in-;U1Ued in the cnrnputer frt:.:fft ;11(:' stt.:r~:.ge t!1ed3utr:., }\,J\Xl (tr:.idd]eV,/{:n·e) ~-.:nch as d.:Eaba_:;;~~ rnanagt:t!k:nt s,oftv/~:.re, 

net\\1ork sott\\>are., at!{t th(a' hkt: tn-tplen1et!t the p:::~~;s~~;nt ernbo-:itfftt:nt. ,~\ n:.:.t: t1t -..:.':ll t; t:•H._•t'•"~-- ra~n be (a:xecu~ed. 

!0219 ! FnnI1cnnor-e. the :;to rage rnedjun1 in the pn:-:;e1H in\,'t:nt~on Js not hrn~ted to a. n1_r:dJt:rn ind('pendent of a 
(':Ot!rp~_lt(:T~ but ~:.h~n incluck:~ a -;torage tr:.ediur:::1 3r1 \J\Th3ch a prngran1 tr~1n:;;fftitted -•,h~1 a_ Ll\N- or ;11(:' Internet i:~ 
df)\:;.:ntoach-:d and Hottxi or tt:3npor:i_rjty ston-:d, 

[0220] /\]so~ the nurnber- of ~,tota.ge rnedia i~, not tin~jted to une. and tbe c~!~,c \Vb('1T tb(' prc-:~('ssing in the p1T3('nt 
t:n1-b•-:-:dirrn~nt is. executt:d fro;n a_ -plurality of t!1t.:d3a i:;; ab,o -~nctuded u1 tne s,tora_g(:' r:::1edia in the -pres,ent invent3t.:t1~ 

! 0221 ! T'he con111~3tr;r- accord~ng tu the pr-r:sr:nt inventj(;n r:xec-ut('S r:ach proc-r:ss according tu the prr:~ent 
~~rnbGchnlt:nt ba-;ed or1 a progtarn -;ton:·d. in a :;;;,un:.g~~ rneditH!1~ and irl<:':)Udt:s. a :;;frtg)e dt:v3ce :~uch a-;~:. pe-rsor1aJ 

con:lp-:.itt:r or:::. ~;ysten1 ~n wh~ch .:! pir:.tat~ty of devtc~~;s art: conn~~;ctt:d to a net\\/(ffk. ;\ny config:ura:~_on ~nay be 

~3:;ed. 

. . . . . 
proc;..:ssrag d~~;v~ct\ .:!nd J& 

·-· . . ,. . 
tc an uns1x~crtJect ra:ntDet o! servers :s; ot:tpDt 

frorn the client~ the a.verag(' r-espon~e tunr: js set. i\n inforn~.J1icn rr:lay devjcr; and a. storage n1cd1~nn dta~: can ne 
frnptCf',/ect <:":an ;x: pnrvicted. 
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Attorney Docket No. 0492-US-Cl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

First Applicant 

Filed 

15/588,935 Confirmation No. 2851 

NEWTON, et al. Art Unit 2458 

May 8, 2017 Examiner Khanh Q. Dinh 

Title 

Docket No. 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

0492-US-Cl 

Submitted Via EFS-Web 

Sir: 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. §§ 1.56, 1.97, AND 1.98 

The Examiner is respectfully requested to consider the patents, patent applications, 
publications, or other information cataloged on the enclosed Form (e.g., PTO-1449, PTO-892, 
PTO/SB/08, etc.) during examination of the above-identified patent application. The order of 
presentation of the references should not be construed as an indication of importance. These 
references are submitted for the Examiner's consideration and are submitted pursuant to an 
Applicant's duty of disclosure under 37 C.F.R. § 1.56. 

Copies of all of the cited documents: 

D are enclosed unless otherwise indicated on the enclosed Form PTO/SB/08a. 

D have been previously furnished to the Office in prior application No._, filed 
_, which the present application relies upon for an earlier effective filing date under 35 U.S.C. 
§ 120. Therefore, no copies of the cited documents are included herewith pursuant to 37 C.F.R. 
§ 1.98(d); MPEP § 609(IIl)(A)(2). 

IZJ are enclosed unless they are U.S. patents or U.S. patent application publications 
pursuant to 37 C.F.R. § 1.98(a). 
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I 
BASIS 

This information disclosure statement is filed pursuant to 

~ 37 C.F.R. § 1.97(b). 

Attorney Docket No. 0492-US-Cl 

This information disclosure statement is filed either ( 1) within three months of the 
filing date of a national application other than a continued prosecution application 
under 37 C.F.R. § 1.53(d); (2) within three months of the date of entry of the 
national stage as set forth in 37 C.F.R. § 1.491 in an international application; (3) 
before the mailing date of a first Office action on the merits; ( 4) concurrently with 
the filing of a request for continued examination under 37 C.F.R. § 1.114; or 
(5) before the mailing of a first Office action after the filing of a request for 
continued examination under 37 C.F.R. § 1.114, whichever event occurs last. 

Accordingly, this information disclosure statement requires no fee and no 
certification. 

0 37 C.F.R. § 1.97(c). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(b), but before the mailing date of any of (1) a final action under 
37 C.F.R. § 1.113; (2) a notice of allowance under 37 C.F.R. § 1.311; or (3) an 
action that otherwise closes prosecution in the application. 

Accordingly, this information disclosure statement requires either the fee 
specified in 37 C.F.R. § l.17(p) for submission of an information disclosure 
statement under 37 C.F.R. § 1.97(c), or a statement under 37 C.F.R. § 1.97(e). 

0 37 C.F.R. § 1.97(d). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(c) since a: 

D final action under 37 C.F.R. § 1.113 

D notice of allowance under 37 C.F.R. § 1.311 

was mailed to the Applicant on _. 

Accordingly, this information disclosure statement requires the fee set forth in 
37 C.F.R. § l.17(p) to consider an information disclosure statement under 
37 C.F.R. § 1.97(d), and a statement under 37 C.F.R. § 1.97(e). 

If this statement crosses in the mail with an Office action, or is otherwise not in the 
indicated category of 37 C.F.R. § 1.97, it is respectfully requested that this statement be treated 
in the next appropriate category and made of record. To the extent required, please treat this 
paper as a conditional petition for acceptance of the information disclosure statement. 
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II 
FEES 

Any required fee is being paid as indicated below: 

IZJ No fee is due. 

Attorney Docket No. 0492-US-Cl 

D The $240 fee specified in 37 C.F.R. § l.l 7(p) for submission of an information 
disclosure statement under 37 C.F.R. § l.97(c) or (d) is due. 

D This fee is paid by credit card. 

D Please charge the required fee to Deposit Account No. 505063. 

IZJ The Commissioner is hereby authorized to charge any additional required fees or 
credit any overpayments associated with this information disclosure statement to 
the account. 

III 

CERTIFICATION 

Pursuant to 37 C.F.R. § l.97(e), I state as follows: 

IZJ No statement is necessary. 

D Each item of information contained in this information disclosure statement was 
first cited in a communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this information 
disclosure statement. 37 C.F.R. § l.97(e)(l). 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to my knowledge after making reasonable inquiry, no item of 
information contained in this information disclosure statement was known to any 
individual designated in 37 C.F.R. § l.56(c) more than three months prior to the 
filing of this information disclosure statement. 37 C.F.R. § l.97(e)(2). 

Pursuant to 37 C.F.R. § l.704(d), I state as follows: 

D Each item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart application, 
and this communication was not received by any individual designated in 
37 C.F.R. § l.56(c) more than thirty days prior to the filing of this information 
disclosure statement. 
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IV 
FOREIGN LANGUAGE REFERENCES 

Pursuant to 37 C.F.R. § 1.98(a)(3)(i), any information disclosure statement filed under 
37 C.F.R. § 1.97 shall include a concise explanation of the relevance, as it is presently 
understood by the individual designated in§ 1.56(c) most knowledgeable about the content of 
the information, of each patent, publication, or other information listed that is not in the English 
language. The concise explanation may be either separate from the specification or incorporated 
therein. In compliance with the rules, the Applicant states as follows: 

D No concise explanation is required since all cited references are in English. 

D A concise explanation of the relevance of one or more foreign language 
references is attached. 

D According to the procedural policy adopted by the PTO with regard to disclosure 
requirements, the Applicant is satisfying the disclosure requirement pursuant to 
MPEP § 609.04(a)(III) by submitting herewith the following: 

D English language versions of any non-English language documents. 

D English language versions of one or more search reports or other actions 
by one or more foreign patent offices in one or more counterpart foreign 
applications, which indicate the degree of relevance found by the foreign 
office(s). 

D Pursuant to 37 C.F.R. § 1.98(a)(3)(ii), a copy of a translation is not 
submitted herewith because a written English-language translation of a 
non-English-language document, or portion thereof, is not within the 
possession, custody, or control of, or is readily available to any individual 
designated in § 1.56( c ). 

The Applicant has not analyzed these documents and, therefore, declines to 
comment on their relevance at this time. 

D One or more English language abstracts for the non-English language references 
are also enclosed. 

It is respectfully requested that: 

V 
REMARKS 

(1) The Examiner sign the enclosed Form to evidence that the cited information has been 
fully considered by the Patent and Trademark Office during the examination of this 
application; and 
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(2) The citations for the cited information be printed on any patent that issues from this 
application. 

The submission of this information disclosure statement by the Applicant shall not be 
construed as a representation that a search has been performed or that no other material 
information under 37 C.F.R. § 1.56 exists. See 37 C.F.R. § l.97(g). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, material to the patentability of one or more of the pending claims in this application pursuant 
to 37 C.F.R. § l .56(b ), unless specifically designated by the Applicant as such. See 37 C.F.R. 
§ l.97(h). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, or even qualifies as "prior art" under 35 U.S.C. § 102 with respect to this invention, unless 
specifically designated by the Applicant as such. 

Notwithstanding any statements by the Applicant, the Examiner is urged to form his or 
her own conclusion regarding the relevance of the cited information. 

VI 
CONCLUSION 

The Examiner is encouraged to contact the undersigned attorney to discuss any questions 
concerning this information disclosure statement or any of the information cited or referred to 
herein. 

Date: December 11, 2019 

Respectfully submitted, 

/DDW/ 
David D. Wier, Reg. No. 48,229 
USPTO Customer No. 83579 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, Colorado 80021 
Tel: 720-888-3539 
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Doc description: Request for Continued Examination (RCE) Approved tor use through 1113012020. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
t5588935 I Filing I ~017-05-08 

Docket Number 
f492-US-C1 I 

Art 
I F458 Number Date {if applicable) Unit 

First Named 
Christopher Newton 

Examiner 
Ehanh Q. Dinh I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

~ Enclosed 

~ Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavil(s)/ Declaration(s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No eo5063 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 
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Doc description: Request for Continued Examination (RCE) Approved tor use through 1113012020. OMB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

'Gregory D. Leibold/ Date (YYYY-MM-DD) ~019-12-06 

13regory D. Leibold Registration Number 36408 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will 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 Trademari< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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SIN 15/588,935 PATENT 

Conf. No. 2851 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: 

Serial No.: 

Filed: 

Christopher Newton Examiner: 

15/588,935 Group Art Unit: 

05/08/2017 Docket No.: 

Dinh, Khanh Q. 

2458 

0492-US-Cl 

Title: CACHING IN A CONTENT DELIVERY FRAMEWORK 

AMENDMENT & RESPONSE TO FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Attention: Commissioner for Patents: 

In response to the Advisory Action mailed December 5, 2019, and the Final Office 

Action mailed August 8, 2019, please amend the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of this 

paper. 

Remarks/Arguments begin on page 6 of this paper. 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated December 6, 2019 

Reply to Office Action of August 8, 2019 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

Listing of Claims: 

1. (Currently Amended) A computer-implemented method, operable with a content 

delivery network (CDN), the method comprising: 

(A) in response to a request for content, determining, by a node in the CDN, if the 

content is cached locally at the node; 

(B) when it is determined by the node that said content is cached locally, then, after 

determining that the content is cached locally: 

(B)(l) determining, by the node, a current cache policy associated with the 

content, wherein determining the current cache policy comprises determining a time period for 

expiration of content in the cache; and then 

(B)(2) determining, by the node and_based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached locally, 

obtaining, by the node, a new version of the content and then serving, by the 

node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached locally, 

serving, by the node, the content that is cached locally. 

2. (Original) The method as recited in claim I further comprising: 

2 
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Amendment dated December 6, 2019 

Reply to Office Action of August 8, 2019 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

3. (Original) The method as recited in claim I wherein the request comprises an HTTP 

request and wherein the content comprises one or more resources. 

4. (Original) The method as recited in claim I wherein the current cache policy is 

determined from a location distinct from the node. 

5. (Original) The method as recited in claim 4 wherein the location is a database. 

6. (Original) The method as recited in claim I wherein the cache policy relates to caching 

content within the CDN. 

7. (Original) The method as recited in claim 6 wherein the cache policy also relates to 

caching content outside the CDN. 

8. (Currently Amended) A computer program product having computer readable 

instructions stored on non-transitory computer readable media, the computer readable 

instructions including instructions for implementing a computer-implemented method, said 

method operable on a device comprising hardware including memory and at least one processor 

and running a service on said hardware, said method operable in a content delivery service 

(CDN), said method comprising: 

(A) in response to a request for content, determining, by a node of the CDN, if the 

content is cached locally at the node; 

(B) when it is determined that said content is cached locally, then, after determining 

that the content is cached locally: 
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Reply to Office Action of August 8, 2019 

(B)(l) determining, by the node, a current cache policy associated with the 

content, wherein determining the current cache policy comprises determining a time period for 

expiration of content in the cache; and then 

(B)(2) determining, by the node and based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached 

locally, obtaining, by the node, a new version of the content and then 

serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached 

locally, serving, by the node, the content that is cached locally. 

9. (Original) The computer program product as recited in claim 8 wherein the method 

further comprises: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

10. (Original) The computer program product as recited in claim 8 wherein the request 

comprises an HTTP request and wherein the content comprises one or more resources. 

11. (Original) The computer program product as recited in claim 8 wherein the current cache 

policy is determined from a location distinct from the node. 

12. (Original) The computer program product as recited in claim 11 wherein the location is a 

database. 
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Reply to Office Action of August 8, 2019 

13. (Original) The computer program product as recited in claim 8 wherein the cache policy 

relates to caching content within the CDN. 

14. (Original) The computer program product as recited in claim 13 wherein the cache 

policy also relates to caching content outside the CDN. 
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Amendment dated December 6, 2019 

Reply to Office Action of August 8, 2019 

REMARKS/ARGUMENTS 

This Amendment and the following remarks are intended to fully respond to the Final 

Office Action dated August 8, 2019, hereinafter "Office Action." In that Office Action, claims 

1-14 were examined and all claims were rejected. Claims 1-14 were rejected under 

35 U.S.C. § 102(a)(2) and 103 as allegedly being unpatentable over Graham-Cumming (U.S. 

Patent No. 9,984,166; hereinafter "Graham-Cumming") in view of Araujo (U.S. Publication No. 

2015/0347248; hereinafter "Araujo"). 

Reconsideration of these rejections, as they might apply to the original and amended 

claims in view of these remarks, is respectfully requested. In this Amendment, claims 1 and 8 

have been amended, and no claims have been canceled or added. Applicants submit that claim 

amendments are supported throughout the specification, and in the claims as originally filed, and 

do not introduce new matter. 

Double Patenting Rejection 

Claims 1 and 8 were rejected on the ground of obviousness-type double patenting as 

being unpatentable over claims 1 and 9 of U.S. Patent No. 9,648,127. Without conceding the 

correctness of the rejection, Applicants have filed a terminal disclaimer to overcome the double 

patenting rejection. 

Claim Rejections Under§ 103(a) 

Claims 1-14 were rejected under 35 U.S.C. § 103 1 as allegedly being unpatentable over 

Graham-Cumming in view of Araujo. 

Applicants respectfully traverse the§ 103(a) rejections because the Examiner failed to 

state a prima facie case of obviousness. In addition, even if the Examiner had stated a prima 

facie case of obviousness, the current amendments to the claims now render the Examiner's 

arguments moot. To establish a prima facie case of obviousness, the references must teach or 

1 The Office Action actually states in paragraph 6 that the claims are rejected "under 35 U.S.C. § 102(a)(2)" over 
Graham-Cumming and Araujo; however, Applicants assume this is a typographical error and treat the rejection as 
being pursuant to Section 103, as two references are used in combination. 
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suggest each and every one of the claim elements to one of ordinary skill in the art at the time the 

invention was made. See MPEP §§ 2142, 2143.03; In re Wilson, 424 F.2d 1382, 1385 (C.C. P.A. 

1970). In addition, KSR International Company v. Teleflex, Inc., 127 S. Ct. 1727, 1741 (2007), 

requires that there "must be some articulated reasoning with some rational underpinning to 

support the legal conclusion of obviousness." (Emphasis added.) Further, "a patent composed 

of several elements is not proved obvious merely by demonstrating that each of its elements was, 

independently, known in the prior art." KSRint'l Co., 127 S. Ct. at 1741. Specifically, the 

references fail to teach or suggest all of the claim elements. 

In nonexclusive, nonlimiting examples, the presently disclosed system permits late 

binding of caching policies in a content delivery network ("CDN"). In examples, when a node of 

the CDN receives a request for a resource, it determines whether the resource is stored locally at 

the node. If it is stored locally at the node, the node then, after determining that the resource is 

stored locally, determines if a current caching policy permits the node to serve the requested 

resource. For example, the caching policy may comprise a time period for expiration of content 

in the cache. If the current caching policy permits serving the resource that is cached locally, the 

node serves the resource. If not, the node requests a new version of the resource, and it serves the 

newvers10n. 

By contrast, Graham-Cumming is a system for minimizing data that must be sent across a 

CDN. In particular, a "near end network optimizer" receives a request for a resource. That 

request might only be received by the near end network optimizer, e.g., if a proxy server failed to 

serve the request because the resource has been set as "no-cache" by an origin server. The near 

end network optimizer then checks whether the resource is available locally. If it is not available 

locally, it requests the resource from a "far-end network optimizer," which may then retrieve it 

from the origin server. If it is available locally, the near-end network optimizer still does not 

serve the resource - rather, it includes the version number of its locally stored version of the 

resource in the request to the far end network optimizer. The far end network optimizer can then 

determine a delta between the most current version and the version stored at the near end 
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network optimizer. The delta is sent to the near end network optimizer, and the most-current 

version is reconstructed and served to the requesting client. 

Turning specifically to the claims, Graham-Cumming does not disclose at least the 

following elements of claim I (emphasis added): 

1. A computer-implemented method, operable with a content delivery network 
(CDN), the method comprising: 

(A) in response to a request for content, determining, by a node in the 
CDN, if the content is cached locally at the node; 

(B) when it is determined by the node that said content is cached 
locally, then, after determining that the content is cached locally: 

(B)(l) determining, by the node, a current cache policy 
associated with the content, wherein determining the current cache policy 
comprises determining a time period for expiration of content in the cache; 
and then 

(B)(2) determining, by the node and based on said current 
cache policy associated with the content, whether it is acceptable to serve the 
content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

Applicants initially note that claim I requires the claimed limitations to be performed by 

"a node," not an entire CDN. Further, it is not entirely clear from the Office Action what "node" 

the Office Action alleges performs all of the claimed limitations; however, it appears the Office 

Action is asserting that certain of the claimed method limitations are performed by the near end 

network optimizer and other limitations are performed by the far end network optimizer. 

Applicants respectfully disagree that the near end network optimizer and the far end network 
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optimizer, even in combination, are disclosed to perform the claimed limitations and, even if 

they did, claim 1 requires that all of the limitations be performed by the same node. 

Near End Optimizer of Graham-Cumming 

First, the near end network optimizer does not "determin[e] that the content is stored 

locally at the node" and "then, after determining that the content is cached locally, determin[ e] a 

current cache policy associated with the content, wherein determining the current cache policy 

comprises determining a time period for expiration of content in the cache," as claimed. There is 

no such late binding of a current cache policy. The Office Action cites solely to Col. 5, 1. 17 

through Col. 6, 1. 62 of Graham-Cumming. The only reference in those sections of Graham­

Cumming to a cache policy of any kind is that the resource may be been marked with a "no­

cache directive." (See, e.g., Col. 5, 11. 25-26, 11. 54-55, 11. 56-64.) However, the near end network 

optimizer does not, after determining that it has a copy of the requested resource at the near end 

network optimizer, determine a current cache policy. In fact, it does not care what the cache 

policy is. Moreover, a "no-cache directive" is not "a time period for expiration of content in the 

cache." 

Rather, Graham-Cumming indicates that the near end network optimizer may only 

receive the request in the first place if the proxy server is unable to serve the request due to a no­

cache directive. (See, e.g., Col. 5, 11. 22-26 ("The request may be received at the request module 

122 as a result of a cache mechanism of the proxy server determining that the requested resource 

cannot be returned to the requesting client device (e.g., the resource has been set as 'no cache' .. 

. . ).") 

Second, the actions of the near end network optimizer do not depend on a determination 

by the near end network optimizer of the current cache policy. Rather, if the near end network 

optimizer does not have a copy of the resource at all, it simply requests it from the far end 

network optimizer. If it does have a copy of the resource, it still makes a request to the far end 

network optimizer, but this time it includes the version number of the resource copy that it stores 

locally. The far end network optimizer can then determine a delta between the most current 

version and the version stored at the near end network optimizer. The delta is sent to the near end 
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network optimizer, and the most-current version is reconstructed and served to the requesting 

client. (See Graham-Cumming, Col. 6, 11. 4-62.) 

Indeed, the actions of the near end network optimizer are not dependent on the current 

cache policy. Either way, the near end network optimizer will seek the newest version from the 

far end network optimizer (either the complete version or the delta). In addition, the near end 

network optimizer stores what it gets back from the far end network optimizer regardless of 

whether the resource is tagged as "no-cache." This is so that the near end network optimizer can 

request the delta (instead of the whole resource) upon the next request for the resource from a 

client. (See, e.g., Col. 5, 11. 56-64.) As such, the near end network optimizer also does not 

"determin[e], based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally," as claimed. 

As such, the near end optimizer of Graham-Cumming does not disclose "determining that 

the content is stored locally at the node" and "then, after determining that the content is cached 

locally, determining a current cache policy associated with the content, wherein determining the 

current cache policy comprises determining a time period for expiration of content in the cache," 

or "determining, based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally," as claimed. 

Far End Optimizer of Graham-Cumming 

The far end optimizer disclosed in Graham-Cumming is equally deficient in meeting all 

of the elements of claim 1. As discussed with respect to the near end optimizer, the far end 

optimizer receives a request for content from the near end optimizer when the near end optimizer 

either (a) fails to have a copy of the content; or (b) has a copy of the content but is checking the 

version identifier of the copy stored at the near end optimizer. The far end optimizer sends either 

a full copy of the content (if the near end optimizer does not have a copy) or the delta between 

the version the near end optimizer already has and the latest version received from the origin 

server. 
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The Office Action continues to fail entirely to identify what it considers the "current 

cache policy" that a node of Graham-Cumming (a) determines after it is determined that the node 

has the content cached locally at the node and (b) uses to determine whether serving the locally 

cached content is acceptable. Indeed, no such policy is identified in the Office Action. Nor, as 

currently claimed, does Graham-Cumming disclose any cache policy that comprises "a time 

period for expiration of content in the cache." Rather, the Office Action simply states in relation 

to element (B)(l) of claim 1: "determining if the data request is locally available, see abstract 

col. 5, lines 17-55." (Office Action at p. 4.) This ignores entirely the claim element of (B)(l), 

which requires, after determining that the content is cached locally, "determining, by the 

node, a current cache policy associated with the content, wherein determining the current 

cache policy comprises determining a time period for expiration of content in the cache." 

This late-binding of a current cache policy appears nowhere in Graham-Cumming. Nor does the 

Office Action point specifically to any such policy. 

At most, the cited sections of Graham-Cumming state that the far end optimizer 

determines if it has requested content stored locally; however, the cited language still fails to 

identify any current cache policy that a node of Graham-Cumming (a) determines after it is 

determined that the node has the content cached locally and (b) uses to determine whether 

serving the locally cached content is acceptable. Indeed, the only cache-related policy discussed 

in the cited sections of Graham-Cumming is whether the content is subject to a no-cache 

directive. That "policy," however, would affect whether the near end optimizer and/or far end 

optimizer would cache the content in the first place. Such a no-cache directive of Graham­

Cumming would not be determined by a node after it is determined that the node stores the 

content locally. Further, the no-cache directive would not be used to determine whether already­

stored content could be served pursuant to the content request. Still further, such no-cache 

directive of Graham-Cumming does not comprise a time period for expiration of content in the 

cache," as currently claimed. 

As such, neither the near end optimizer nor the far end optimizer of Graham-Cumming, 

alone or in combination, discloses or suggests all of the elements of claim 1. For at least these 

reasons, claim 1 is allowable over Graham-Cumming. 
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Further, Araujo is equally deficient. It is unclear exactly how the Office Action is relying 

on Araujo. The Office Action (p. 5) simply states: "Graham-Cumming does not specifically 

disclose determination by a node in a CDN. However such teaching is discloses (sic) by Ara Jo 

(sic) (for example, using the content delivery networks that typically have one or more content 

nodes (CNs), or cache nodes, distributed across a large geographic region to provide faster and 

lower latency local access to the content for the end users, see abstract, fig. 1, [0020] to [0024])." 

It appears, then that the Office Action is relying on Araujo simply for the proposition that cache 

nodes in content delivery networks can be used to deliver content. Without conceding the 

correctness of the Office Action's characterizations of Araujo, such disclosure falls far short of 

making up for the considerable deficiencies of Graham-Cumming discussed above. 

For example, Araujo discloses a content delivery network comprised of content nodes 

and a control node. The control node helps accommodate load balancing and failovers between 

content nodes. Nothing in the cited sections of Araujo, however, discloses any current cache 

policy that a node of Araujo (a) determines after it is determined that the node has the content 

cached locally and (b) uses to determine whether serving the locally cached content is 

acceptable. As such, Araujo fails to disclose at least the above-recited elements of claim 1 shown 

to be deficient in Graham-Cumming. 

Similarly, claim 8 requires, inter alia: 

(A) in response to a request for content, determining, by a node of the 
CDN, if the content is cached locally at the node; 

(B) when it is determined that said content is cached locally, then, after 
determining that the content is cached locally: 

(B)(l) determining, by the node, a current cache policy associated 
with the content, wherein determining the current cache policy comprises determining a 
time period for expiration of content in the cache; and then 

(B)(2) determining, by the node and based on said current cache 
policy associated with the content, whether it is acceptable to serve the content that is 
cached locally; 

(B)(3) based on said determining in (B)(2), 
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(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

For at least similar reasons as stated above, claim 8 is allowable over the cited references. 

All other claims depend from one of claims I and 8 and are allowable for at least similar reasons. 

Allowance of all claims is respectfully requested. 
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CONCLUSION 

This Amendment fully responds to the Office Action mailed on August 8, 2019. Still, 

that Office Action may contain arguments and rejections that are not directly addressed by this 

Amendment due to the fact that they are rendered moot in light of the preceding arguments in 

favor of patentability. Hence, the failure, if any, of this Amendment and Response to directly 

address an argument and/or comment raised in the Office Action should not be taken as an 

indication that the Applicant believes the argument and/or comment has merit. Additionally, the 

failure, if any, to address statements and/or comments made in the Office Action does not mean 

that the Applicants acquiesce to such statements and/or comments. Furthermore, the claims of 

the present application may include other elements, not discussed in this Amendment and 

Response, which are not shown, taught, or otherwise suggested by the art of record. 

Accordingly, the preceding arguments in favor of patentability are advanced without prejudice to 

other bases of patentability. 

It is believed that no further fees are due with this Response. However, the 

Commissioner is hereby authorized to charge any deficiencies or credit any overpayment with 

respect to this patent application to deposit account number 50-5063. 

In light of the above remarks and amendments, it is believed that the application is now 

in condition for allowance and such action is respectfully requested. Should any additional 

issues need to be resolved, the Examiner is requested to telephone David Wier at (720.888.3539), 

attorney-of-record, to attempt to resolve those issues. 

Date: December 6, 2019 

83579 
PATENT TRADEMARK OFFICE 

Respectfully submitted, 

/Gregory D. Leibold/ 
Gregory D. Leibold, Reg. No. 36,408 
MERCHANT & GOULD P.C. 
P.O. Box 2903 
Minneapolis, Minnesota 55402-0903 
(303) 357-1642 
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appropriate extension fee under 37 CFR 1 .17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. 0 The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice 

of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a). 

AMENDMENTS 
3. ~ The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will Il.Q1 be entered because 

a)~ They raise new issues that would require further consideration and/or search (see NOTE below); 

b) 0 They raise the issue of new matter (see NOTE below); 

c) 0 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 
appeal; and/or 

d) 0 They present additional claims without canceling a corresponding number of finally rejected claims. 
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)). 

4. 0 The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. 0 Applicants reply has overcome the following rejection(s): 

6. 0 Newly proposed or amended claim(s) ___ would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable 
claim(s). 

7. ~ For purposes of appeal, the proposed amendment(s):(a)~will not be entered, or (b)Owill be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 
8. 0 A declaration(s)/affidavit(s) under 37 CFR 1.130{b) was/were filed on __ _ 

9. 0 The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will Il.Q1 be entered because applicant 
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37 
CFR 1.116(e). 

10. 0 The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will Il.Q1 be entered because 
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient 
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. 0 The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 
12. 0 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

13. 0 Note the attached Information Disclosure Statemen~s). (PTO/SB/08) Paper No(s). 

14. ~ Other: Interview Summary, PTO-2323. 
STATUS OF CLAIMS 
15. The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: . 
Claim(s) objected~ . 
Claim(s) rejected:1-1_4 __ --
Claim(s) withdrawn from consideration: ___ . 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 I 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief PaperNo.20191202 
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Continuation Sheet (PTOL-303) 
Application No. 15/588,935 

Continuation of 3. NOTE: The new limitation " ... after determining that the content is cached locally .. .' 
would require further consideration and/or searches. 
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Examiner-Initiated Interview Summary 

Application No. 

15/588,935 

Examiner 

KHANH Q DINH 

All participants (applicant, applicant's representative, PTO personnel): 

(1) KHANH Q. DINH. (3)_. 

(2) Gregory D. Leibold (Reg. No.36,408). (4)_. 

Date of Interview: 02 December 2019. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: D Yes ~ No. 
If Yes, brief description: __ . 

Issues Discussed D 101 D 112 D 102 D 103 D Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed:_!. 

Identification of prior art discussed: US 8,984,166. 

Substance of Interview 

Applicant(s) 

Newton et al. 

Art Unit 

2458 

AIA (FITF) Status 

Yes 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference 

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

See Continuation Sheet. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general 
thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the general results or 
outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary PaperNo.20191202 
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Continuation Sheet (PTOL-4138) Application No. 15/588,935 

Continuation of Substance of Interview including description of the general nature of what was agreed 
to if an agreement was reached, or any other comments: 
The examiner and applicant representative discussed the current rejection. The new limitations 
presented in the AFCP2.0 filed on 11/1/2019 appears NOT to overcome the cited prior art. The 
applicant was also informed of the cited reference (Graham-Cumming, US 8,984,166) still appears to 
teach the proposed claim amendments. No agreement was reached. 
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Application No. Applicant(s) 

AFCP 2.0 15/588,935 Newton et al. 

Decision Examiner Art Unit AIA (FITF) Status 

KHANH Q DINH 2458 Yes 

This is in response to the After Final Consideration Pilot request filed 01 November 2019. 

1. Improper Request -The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with 

the request will be treated under pre-pilot procedure. 

2. Proper Request 

D An AFCP 2.0 request form PTO/SB/434 ( or equivalent document) was not submitted. 

D A non-broadening amendment to at least one independent claim was not submitted. 

D The request is not the first proper AFCP 2.0 request submitted in response to the most recent final 
rejection. 

0 Other: 

A. After final amendment submitted with the request will not be treated under AFCP 2.0. 
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program. 

0 The after final amendment will be treated under pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated search and/or completed additional consideration of the after final amendment 
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional 
consideration are: 

U.S.Patent and Trademark Office 

PTOL-2323 (Rev. 10-14) 

0 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is 
issued herewith. 

~ 2. The after final amendment would not overcome all of the rejections in the most recent final Office action 
. See attached interview summary for further details. 

0 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary 
for further details. 

D 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent 
final Office action. A decision on determining allowability could not be made within the guidelines of the 
pilot. See attached interview summary for further details, including any newly discovered prior art. 

05. Other: 

Examiner Note: Please attach an interview summary when necessary as described above. 

AFCP 2.0 Decision Part of Paper No. 20191202 
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DO NOT ENTER: /K.Q.D/ 

SIN 15/588,935 PATENT 

Conf. No. 2851 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: 

Serial No.: 

Filed: 

Christopher Newton Examiner: 

15/588,935 Group Art Unit: 

05/08/2017 Docket No.: 

Dinh, Khanh Q. 

2458 

0492-US-Cl 

Title: CACHING IN A CONTENT DELIVERY FRAMEWORK 

AMENDMENT & RESPONSE TO FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Attention: Commissioner for Patents: 

In response to the Final Office Action mailed August 8, 2019, please amend the above­

identified application as follows: 

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of this 

paper. 

Remarks/Arguments begin on page 6 of this paper. 

134

Page 134 of 344



Doc Code: DIST.E.FILE 
Document Description: Electronic Terminal Disclaimer - Filed 

PTO/SB/26 
U.S. Patent and Trademark Office 

Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 15588935 

Filing Date 08-May-2017 

First Named Inventor Christopher Newton 

Attorney Docket Number 0492-US-Cl 

Title of Invention 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

l'vl Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
iL:::,J Office Action 

IZJ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

LEVEL 3 COMMUNICATIONS, LLC 100% 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 

9648127 

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors 
or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 135
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0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

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. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 36408 

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/Gregory Leibold/ 

Name Gregory Leibold 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Application Number: 15588935 

Filing Date: 08-May-2017 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Filer: Gregory D. Leibold/Michele Scocchera 

Attorney Docket Number: 0492-US-Cl 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 15588935 

Filing Date: 08-May-2017 

Applicant/Patent under Reexamination: Newton 

Electronic Terminal Disclaimer filed on November 1, 2019 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 37637695 

Application Number: 15588935 

International Application Number: 

Confirmation Number: 2851 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Customer Number: 83579 

Filer: Gregory D. Leibold/Michele Scocchera 

Filer Authorized By: Gregory D. Leibold 

Attorney Docket Number: 0492-US-Cl 

Receipt Date: 01-NOV-2019 

Filing Date: 08-MA Y-2017 

Time Stamp: 18:04:56 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $160 

RAM confirmation Number E2019A 1104542031 

Deposit Account 132725 

Authorized User Michele Scocchera 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 140
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

33566 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2 
26f0fc549b9f082a448f6e4Sf56f6Scfd 1 50a4 

a6 

Warnings: 

Information: 

30653 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
37df5239fa1708d4dc56688f33f50d59119a 

7110 

Warnings: 

Information: 

Total Files Size (in bytes) 64219 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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SIN 15/588,935 PATENT 

Conf. No. 2851 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: 

Serial No.: 

Filed: 

Christopher Newton Examiner: 

15/588,935 Group Art Unit: 

05/08/2017 Docket No.: 

Dinh, Khanh Q. 

2458 

0492-US-Cl 

Title: CACHING IN A CONTENT DELIVERY FRAMEWORK 

AMENDMENT & RESPONSE TO FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Attention: Commissioner for Patents: 

In response to the Final Office Action mailed August 8, 2019, please amend the above­

identified application as follows: 

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of this 

paper. 

Remarks/Arguments begin on page 6 of this paper. 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

Listing of Claims: 

1. (Currently Amended) A computer-implemented method, operable with a content 

delivery network (CDN), the method comprising: 

(A) in response to a request for content, determining, by a node in the CDN, if the 

content is cached locally at the node; 

(B) when it is determined by the node that said content is cached locally, then, after 

determining that the content is cached locally: 

(B)(l) determining, by the node, a current cache policy associated with the 

content; and then 

(B)(2) determining, by the node and_based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached locally, 

obtaining, by the node, a new version of the content and then serving, by the 

node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached locally, 

serving, by the node, the content that is cached locally. 

2. (Original) The method as recited in claim I further comprising: 

2 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

3. (Original) The method as recited in claim I wherein the request comprises an HTTP 

request and wherein the content comprises one or more resources. 

4. (Original) The method as recited in claim I wherein the current cache policy is 

determined from a location distinct from the node. 

5. (Original) The method as recited in claim 4 wherein the location is a database. 

6. (Original) The method as recited in claim I wherein the cache policy relates to caching 

content within the CDN. 

7. (Original) The method as recited in claim 6 wherein the cache policy also relates to 

caching content outside the CDN. 

8. (Currently Amended) A computer program product having computer readable 

instructions stored on non-transitory computer readable media, the computer readable 

instructions including instructions for implementing a computer-implemented method, said 

method operable on a device comprising hardware including memory and at least one processor 

and running a service on said hardware, said method operable in a content delivery service 

(CDN), said method comprising: 

(A) in response to a request for content, determining, by a node of the CDN, if the 

content is cached locally at the node; 

(B) when it is determined that said content is cached locally, then, after determining 

that the content is cached locally: 

3 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

(B)(l) determining, by the node, a current cache policy associated with the 

content; and then 

(B)(2) determining, by the node and based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached 

locally, obtaining, by the node, a new version of the content and then 

serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached 

locally, serving, by the node, the content that is cached locally. 

9. (Original) The computer program product as recited in claim 8 wherein the method 

further comprises: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

10. (Original) The computer program product as recited in claim 8 wherein the request 

comprises an HTTP request and wherein the content comprises one or more resources. 

11. (Original) The computer program product as recited in claim 8 wherein the current cache 

policy is determined from a location distinct from the node. 

12. (Original) The computer program product as recited in claim 11 wherein the location is a 

database. 

4 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

13. (Original) The computer program product as recited in claim 8 wherein the cache policy 

relates to caching content within the CDN. 

14. (Original) The computer program product as recited in claim 13 wherein the cache 

policy also relates to caching content outside the CDN. 

5 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

REMARKS/ARGUMENTS 

This Amendment and the following remarks are intended to fully respond to the Final 

Office Action dated August 8, 2019, hereinafter "Office Action." In that Office Action, claims 

1-14 were examined and all claims were rejected. Claims 1-14 were rejected under 

35 U.S.C. § 102(a)(2) and 103 as allegedly being unpatentable over Graham-Cumming (U.S. 

Patent No. 9,984,166; hereinafter "Graham-Cumming") in view of Araujo (U.S. Publication No. 

2015/0347248; hereinafter "Araujo"). 

Reconsideration of these rejections, as they might apply to the original and amended 

claims in view of these remarks, is respectfully requested. In this Amendment, claims 1 and 8 

have been amended, and no claims have been canceled or added. Applicants submit that claim 

amendments are supported throughout the specification, and in the claims as originally filed, and 

do not introduce new matter. 

Double Patenting Rejection 

Claims 1 and 8 were rejected on the ground of obviousness-type double patenting as 

being unpatentable over claims 1 and 9 of U.S. Patent No. 9,648,127. Without conceding the 

correctness of the rejection, Applicants have filed herewith a terminal disclaimer to overcome the 

double patenting rejection. 

Claim Rejections Under§ 103(a) 

Claims 1-14 were rejected under 35 U.S.C. § 103 1 as allegedly being unpatentable over 

Graham-Cumming in view of Araujo. 

Applicants respectfully traverse the§ 103(a) rejections because the Examiner failed to 

state a prima facie case of obviousness. In addition, even if the Examiner had stated a prima 

facie case of obviousness, the current amendments to the claims now render the Examiner's 

arguments moot. To establish a prima facie case of obviousness, the references must teach or 

1 The Office Action actually states in paragraph 6 that the claims are rejected "under 35 U.S.C. § 102(a)(2)" over 
Graham-Cumming and Araujo; however, Applicants assume this is a typographical error and treat the rejection as 
being pursuant to Section 103, as two references are used in combination. 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

suggest each and every one of the claim elements to one of ordinary skill in the art at the time the 

invention was made. See MPEP §§ 2142, 2143.03; In re Wilson, 424 F.2d 1382, 1385 (C.C. P.A. 

1970). In addition, KSR International Company v. Teleflex, Inc., 127 S. Ct. 1727, 1741 (2007), 

requires that there "must be some articulated reasoning with some rational underpinning to 

support the legal conclusion of obviousness." (Emphasis added.) Further, "a patent composed 

of several elements is not proved obvious merely by demonstrating that each of its elements was, 

independently, known in the prior art." KSRint'l Co., 127 S. Ct. at 1741. Specifically, the 

references fail to teach or suggest all of the claim elements. 

In nonexclusive, nonlimiting examples, the presently disclosed system permits late 

binding of caching policies in a content delivery network ("CDN"). In examples, when a node of 

the CDN receives a request for a resource, it determines whether the resource is stored locally at 

the node. If it is stored locally at the node, the node then, after determining that the resource is 

stored locally, determines if a current caching policy permits the node to serve the requested 

resource. If the current caching policy permits serving the resource that is cached locally, the 

node serves the resource. If not, the node requests a new version of the resource, and it serves the 

newvers10n. 

By contrast, Graham-Cumming is a system for minimizing data that must be sent across a 

CDN. In particular, a "near end network optimizer" receives a request for a resource. That 

request might only be received by the near end network optimizer, e.g., if a proxy server failed to 

serve the request because the resource has been set as "no-cache" by an origin server. The near 

end network optimizer then checks whether the resource is available locally. If it is not available 

locally, it requests the resource from a "far-end network optimizer," which may then retrieve it 

from the origin server. If it is available locally, the near-end network optimizer still does not 

serve the resource - rather, it includes the version number of its locally stored version of the 

resource in the request to the far end network optimizer. The far end network optimizer can then 

determine a delta between the most current version and the version stored at the near end 

network optimizer. The delta is sent to the near end network optimizer, and the most-current 

version is reconstructed and served to the requesting client. 
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U.S. Patent Application Serial No. 15/588,935 

Amendment dated November 1, 2019 

Reply to Office Action of August 8, 2019 

Turning specifically to the claims, Graham-Cumming does not disclose at least the 

following elements of claim I (emphasis added): 

1. A computer-implemented method, operable with a content delivery network 
(CDN), the method comprising: 

(A) in response to a request for content, determining, by a node in the 
CDN, if the content is cached locally at the node; 

(B) when it is determined by the node that said content is cached 
locally, then, after determining that the content is cached locally: 

(B)(l) determining, by the node, a current cache policy 
associated with the content; and then 

(B)(2) determining, by the node and based on said current 
cache policy associated with the content, whether it is acceptable to serve the 
content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

Applicants initially note that claim I requires the claimed limitations to be performed by 

"a node," not an entire CDN. Further, it is not entirely clear from the Office Action what "node" 

the Office Action alleges performs all of the claimed limitations; however, it appears the Office 

Action is asserting that certain of the claimed method limitations are performed by the near end 

network optimizer and other limitations are performed by the far end network optimizer. 

Applicants respectfully disagree that the near end network optimizer and the far end network 

optimizer, even in combination, are disclosed to perform the claimed limitations and, even if 

they did, claim I requires that all of the limitations be performed by the same node. 

Near End Optimizer of Graham-Cumming 
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First, the near end network optimizer does not "determin[e] that the content is stored 

locally at the node" and "then, after determining that the content is cached locally, determin[ e] a 

current cache policy associated with the content," as claimed. There is no such late binding of a 

current cache policy. The Office Action cites solely to Col. 5, 1. 17 through Col. 6, 1. 62 of 

Graham-Cumming. The only reference in those sections of Graham-Cumming to a cache policy 

of any kind is that the resource may be been marked with a "no-cache directive." (See, e.g., Col. 

5, 11. 25-26, 11. 54-55, 11. 56-64.) However, the near end network optimizer does not, after 

determining that it has a copy of the requested resource at the near end network optimizer, 

determine a current cache policy. In fact, it does not care what the cache policy is. 

Rather, Graham-Cumming indicates that the near end network optimizer may only 

receive the request in the first place if the proxy server is unable to serve the request due to a no­

cache policy. (See, e.g., Col. 5, 11. 22-26 ("The request may be received at the request module 

122 as a result of a cache mechanism of the proxy server determining that the requested resource 

cannot be returned to the requesting client device (e.g., the resource has been set as 'no cache' .. 

. . ).") 

Second, the actions of the near end network optimizer do not depend on a determination 

by the near end network optimizer of the current cache policy. Rather, if the near end network 

optimizer does not have a copy of the resource at all, it simply requests it from the far end 

network optimizer. If it does have a copy of the resource, it still makes a request to the far end 

network optimizer, but this time it includes the version number of the resource copy that it stores 

locally. The far end network optimizer can then determine a delta between the most current 

version and the version stored at the near end network optimizer. The delta is sent to the near end 

network optimizer, and the most-current version is reconstructed and served to the requesting 

client. (See Graham-Cumming, Col. 6, 11. 4-62.) 

Indeed, the actions of the near end network optimizer are not dependent on the current 

cache policy. Either way, the near end network optimizer will seek the newest version from the 

far end network optimizer (either the complete version or the delta). In addition, the near end 

network optimizer stores what it gets back from the far end network optimizer regardless of 
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whether the resource is tagged as "no-cache." This is so that the near end network optimizer can 

request the delta (instead of the whole resource) upon the next request for the resource from a 

client. (See, e.g., Col. 5, 11. 56-64.) As such, the near end network optimizer also does not 

"determin[e], based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally," as claimed. 

As such, the near end optimizer of Graham-Cumming does not disclose "determining that 

the content is stored locally at the node" and "then, after determining that the content is cached 

locally, determining a current cache policy associated with the content," or "determining, based 

on said current cache policy associated with the content, whether it is acceptable to serve the 

content that is cached locally," as claimed. 

Far End Optimizer of Graham-Cumming 

The far end optimizer disclosed in Graham-Cumming is equally deficient in meeting all 

of the elements of claim 1. As discussed with respect to the near end optimizer, the far end 

optimizer receives a request for content from the near end optimizer when the near end optimizer 

either (a) fails to have a copy of the content; or (b) has a copy of the content but is checking the 

version identifier of the copy stored at the near end optimizer. The far end optimizer sends either 

a full copy of the content (if the near end optimizer does not have a copy) or the delta between 

the version the near end optimizer already has and the latest version received from the origin 

server. 

The Office Action continues to fail entirely to identify what it considers the "current 

cache policy" that a node of Graham-Cumming (a) determines after it is determined that the node 

has the content cached locally at the node and (b) uses to determine whether serving the locally 

cached content is acceptable. Indeed, no such policy is identified in the Office Action. Rather, 

the Office Action simply states in relation to element (B)(l) of claim 1: "determining if the data 

request is locally available, see abstract col. 5, lines 17-55." (Office Action at p. 4.) This ignores 

entirely the claim element of (B)(l), which requires, after determining that the content is 

cached locally. "determining, by the node, a current cache policy associated with the 
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content." This late-binding of a current cache policy appears nowhere in Graham-Cumming. 

Nor does the Office Action point specifically to any such policy. 

At most, the cited sections of Graham-Cumming state that the far end optimizer 

determines if it has requested content stored locally; however, the cited language still fails to 

identify any current cache policy that a node of Graham-Cumming (a) determines after it is 

determined that the node has the content cached locally and (b) uses to determine whether 

serving the locally cached content is acceptable. Indeed, the only cache-related policy discussed 

in the cited sections of Graham-Cumming is whether the content is subject to a no-cache 

directive. That "policy," however, would affect whether the near end optimizer and/or far end 

optimizer would cache the content in the first place. Such a no-cache directive of Graham­

Cumming would not be determined by a node after it is determined that the node stores the 

content locally. Further, the no-cache directive would not be used to determine whether already­

stored content could be served pursuant to the content request. 

As such, neither the near end optimizer nor the far end optimizer of Graham-Cumming, 

alone or in combination, discloses or suggests all of the elements of claim 1. For at least these 

reasons, claim 1 is allowable over Graham-Cumming. 

Further, Araujo is equally deficient. It is unclear exactly how the Office Action is relying 

on Araujo. The Office Action (p. 5) simply states: "Graham-Cumming does not specifically 

disclose determination by a node in a CDN. However such teaching is discloses (sic) by Ara Jo 

(sic) (for example, using the content delivery networks that typically have one or more content 

nodes (CNs), or cache nodes, distributed across a large geographic region to provide faster and 

lower latency local access to the content for the end users, see abstract, fig. 1, [0020] to [0024])." 

It appears, then that the Office Action is relying on Araujo simply for the proposition that cache 

nodes in content delivery networks can be used to deliver content. Without conceding the 

correctness of the Office Action's characterizations of Araujo, such disclosure falls far short of 

making up for the considerable deficiencies of Graham-Cumming discussed above. 

For example, Araujo discloses a content delivery network comprised of content nodes 

and a control node. The control node helps accommodate load balancing and failovers between 
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content nodes. Nothing in the cited sections of Araujo, however, discloses any current cache 

policy that a node of Araujo (a) determines after it is determined that the node has the content 

cached locally and (b) uses to determine whether serving the locally cached content is 

acceptable. As such, Araujo fails to disclose at least the above-recited elements of claim I shown 

to be deficient in Graham-Cumming. 

Similarly, claim 8 requires, inter alia: 

(A) in response to a request for content, determining, by a node of the 
CDN, if the content is cached locally at the node; 

(B) when it is determined that said content is cached locally, then, after 
determining that the content is cached locally: 

(B)(l) determining, by the node, a current cache policy associated 
with the content; and then 

(B)(2) determining, by the node and based on said current cache 
policy associated with the content, whether it is acceptable to serve the content that is 
cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

For at least similar reasons as stated above, claim 8 is allowable over the cited references. 

All other claims depend from one of claims I and 8 and are allowable for at least similar reasons. 

Allowance of all claims is respectfully requested. 
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CONCLUSION 

This Amendment fully responds to the Office Action mailed on August 8, 2019. Still, 

that Office Action may contain arguments and rejections that are not directly addressed by this 

Amendment due to the fact that they are rendered moot in light of the preceding arguments in 

favor of patentability. Hence, the failure, if any, of this Amendment and Response to directly 

address an argument and/or comment raised in the Office Action should not be taken as an 

indication that the Applicant believes the argument and/or comment has merit. Additionally, the 

failure, if any, to address statements and/or comments made in the Office Action does not mean 

that the Applicants acquiesce to such statements and/or comments. Furthermore, the claims of 

the present application may include other elements, not discussed in this Amendment and 

Response, which are not shown, taught, or otherwise suggested by the art of record. 

Accordingly, the preceding arguments in favor of patentability are advanced without prejudice to 

other bases of patentability. 

It is believed that no further fees are due with this Response. However, the 

Commissioner is hereby authorized to charge any deficiencies or credit any overpayment with 

respect to this patent application to deposit account number 50-5063. 

In light of the above remarks and amendments, it is believed that the application is now 

in condition for allowance and such action is respectfully requested. Should any additional 

issues need to be resolved, the Examiner is requested to telephone David Wier at (720.888.3539), 

attorney-of-record, to attempt to resolve those issues. 

Date: November 1 2019 

83579 
PATENT TRADEMARK OFFICE 

Respectfully submitted, 

/Gregory D. Leibold/ 
Gregory D. Leibold, Reg. No. 36,408 
MERCHANT & GOULD P.C. 
P.O. Box 2903 
Minneapolis, Minnesota 55402-0903 
(303) 357-1642 
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3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-14 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-14 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 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)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) O Notice of References Cited (PTO-892) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190805 
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Notice of Pre-A/A or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

DETAILED ACTION 

1. This is in response to the Remarks filed on 4/25/2019. Claims 1 -14 are presented for 

examination. 

Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created doctrine 

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or improper 

timewise extension of the "right to exclude" granted by a patent and to prevent possible harassment by 

multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 

F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In 

re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 418 F.2d 528, 163 USPQ 644 

(CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used to 

overcome an actual or provisional rejection based on a nonstatutory double patenting ground provided 

the reference application or patent either is shown to be commonly owned with this application, or 

claims an invention made as a result of activities undertaken within the scope of a joint research 

agreement. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be used. Please visit 

http://www.uspto.gov/forms/. The filing date of the application will determine what form should 

be used. A web-based eTerminal Disclaimer may be filled out completely online using web-screens. 

An eTerminal Disclaimer that meets all requirements is auto-processed and approved immediately upon 
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submission. For more information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/ patents/ process/fl le/ efs/ gu ida nee/ e TD-i nfo-I.jsp. 

3. Claims 1 and 8 of the instant application are rejected under the judicially created doctrine 

of obviousness-type double patenting as being unpatentable over some claims of U.S. Patent 

No. 9,648,127. 

Page 3 

Regarding claims 1 and 8, claims 1' and 9 of U.S. Patent No. 9,648,127 contain every element of claims 1 

and 8 of the instant application and as such anticipate claims 1 and 8 of the instant application. 

The patent 9,648,127 does not specifically disclose determination by a node in a CON. However, 

such teaching is discloses by Ara Jo (for example, using the content delivery networks that typically have 

one or more content nodes (CNs), or cache nodes, distributed across a large geographic region to 

provide faster and lower latency local access to the content for the end users, see abstract, fig.I, [0020] 

to [0024]). It would have been obvious to one of the ordinary skill in the art at the time the invention 

was made to implement Ara Jo's teachings into the computer system of Graham-Cumming to monitor 

data delivery because it would have enabled the content delivery network to act as a proxy to cache 

content delivery between origin servers and the end user devices. 

Claim Rejections - 35 USC §103 

4. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 

102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the 

statutory basis for the rejection will not be considered a new ground of rejection if the prior art relied 

upon, and the rationale supporting the rejection, would be the same under either status. 
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5. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness 

rejections set forth in this Office action: 

Page 4 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 

identically disclosed as set forth in section 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which 

the claimed invention pertains. Patentability shall not be negated by the manner in which the 

invention was made. 

6. Claim(s) 1-14 are rejected under 35 U.S.C. 102(a)(2) as being unpatentable over Graham-

Cumming, US pat. No.9,984,166 in view of Ara Jo, US Pub. No.20150347248. 

As to claim 1, Graham-Cumming discloses a computer-implemented method, operable with a content 

delivery network (CDN), the method comprising, by a node in the CON: 

(A) in response to a request for content, determining if the content is cached locally, when it 

is determined that said content is cached locally, then: (8)(1) determining a current cache 

policy associated with the content (determining if the data request is locally available, see abstract, col.5 

lines 17-55); and then 

(8) (2) determining, based on said current cache policy associated with the content, whether it 

is acceptable to serve the content that is cached locally, (8)(3) based on said determining in (8)(2), when 

it is not acceptable to serve the content that is cached locally, obtaining a new version of the content 

and then serving the new version of the content, and when it is acceptable to serve the content that 

is cached locally, serving the content that is cached locally (determining and processing a new data 

version upon request, see col.5 line 56 to col.6 line 62). 
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Graham-Cumming does not specifically disclose determination by a node in a CON. However, such 

Page 5 

teaching is discloses by Ara Jo (for example, using the content delivery networks that typically have 

one or more content nodes (CNs), or cache nodes, distributed across a large geographic region to 

provide faster and lower latency local access to the content for the end users, see abstract, fig.I, [0020] 

to [0024]). It would have been obvious to one of the ordinary skill in the art at the time the invention 

was made to implement Ara Jo's teachings into the computer system of Graham-Cumming to monitor 

data delivery because it would have enabled the content delivery network to act as a proxy to cache 

content delivery between origin servers and the end user devices. 

As to claim 2, Graham-Cumming discloses (C) when it is determined that said content is not cached 

locally, then (C)(l) obtaining the content and then (C)(2) serving the content obtained in (C)(l) (see 

col.6 lines 4-55). 

As to claim 3, Graham-Cumming discloses the request comprises an HTTP request and wherein the 

content comprises one or more resources (see col.3 lines 17-26). 

As to claim 4, Graham-Cumming discloses the current cache policy is determined from a location distinct 

from the node (see col.5 line 27 to col.6 line 34). 

As to claim 5, Graham-Cumming discloses the location is a database (see col.5 lines 17-55). 

As to claim 6, Graham-Cumming discloses the cache policy relates to caching content within the CON 

(see col. 1 lines 12-31 and col.5 lines 17-55). 
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Page 6 

As to claim 7, Graham-Cumming discloses the cache policy also relates to caching content outside the 

CON (see col. 1 lines 12-31 and col.5 lines 17-55). 

Claims 8-14 are rejected for the same reasons set forth in claims 1-7 respectively. 

Response to Arguments 

7. Applicant's arguments filed 4/25/2019 have been fully considered but they are not persuasive. 

• Applicant asserts that the cited reference does not disclose determining 

if the content is cached locally, when it is determined that said content is cached locally, 

then: determining a current cache policy associated with the content and then 

determining, based on said current cache policy associated with the content, whether it 

is acceptable to serve the content that is cached locally. 

Examiner respectfully disagree. Examiner respectfully point out that Graham-Cumming 

determining if the content is cached locally, when it is determined that said content is cached 

locally, then determining a current cache policy (latest version identifier) associated with the 

content (determining if the data request is locally available, see abstract, col.5 lines 17-55) and 

then determining, based on said current cache policy associated with the content, whether it 

is acceptable to serve the content that is cached locally (determining and processing a new data 

version or the latest version identified by the version identifier of the resource upon request 

locally, see col.5 line 56 to col.6 line 62). 

• Applicant asserts that there is no clear determination of a node in a CON. 

Examiner respectfully point out that Ara Jo discloses determination by a node in a CON 

(for example, Ara implement the content delivery networks that typically have one or more 
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content nodes (CNs), or cache nodes, for distributing across a large geographic region to 

Page 7 

provide faster and lower latency local access to the content for the end users, see abstract, fig.I, 

[0020] to [0024] as rejected above. Ara Jo discloses using a node to distribute and provide data 

access to the end users as claimed. 

As a result, cited prior art does disclose a computer-implemented method, operable with a 

content delivery network (CDN), the method comprising, by a node in the CON, as broadly claimed by 

the Applicants. Applicants clearly have still failed to identify specific claim limitations that would define 

a clearly patentable distinction over prior art. 

Conclusion 

8. Claims 1-14 are rejected. 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 

in 37 CFR l.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR l.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply expire later than 

SIX MONTHS from the mailing date of this final action. 

167

Page 167 of 344



Application/Control Number: 15/588,935 
Art Unit: 2458 

Page 8 

10. Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to Khanh Dinh whose telephone number is (571) 272-3936. The examiner can normally be 

reached on Monday through Friday from 8:00 A.m. to 5:00 P.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Kevin 

Bates, can be reached on (571) 272-3980. The fax phone number for this group is (571) 273-8300. 

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). 

Any response to this action should be mailed to: 

Commissioner for patents PO Box 1450 Alexandria, VA 22313-1450 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 
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following: 

Listing of the Claims begins on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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Listing of Claims: 

1. (Previously Presented) A computer-implemented method, operable with a content 

delivery network (CDN), the method comprising: 

(A) in response to a request for content, determining, by a node in the CDN, if the 

content is cached locally; 

(B) when it is determined by the node that said content is cached locally, then: 

(B)(l) determining, by the node, a current cache policy associated with the 

content; and then 

(B)(2) determining, by the node and_based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached locally, 

obtaining, by the node, a new version of the content and then serving, by the 

node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached locally, 

serving, by the node, the content that is cached locally. 

2. (Original) The method as recited in claim I further comprising: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

3. (Original) The method as recited in claim I wherein the request comprises an HTTP 

request and wherein the content comprises one or more resources. 

2 
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4. (Original) The method as recited in claim I wherein the current cache policy is 

determined from a location distinct from the node. 

5. (Original) The method as recited in claim 4 wherein the location is a database. 

6. (Original) The method as recited in claim I wherein the cache policy relates to caching 

content within the CDN. 

7. (Original) The method as recited in claim 6 wherein the cache policy also relates to 

caching content outside the CDN. 

8. (Previously Presented) A computer program product having computer readable 

instructions stored on non-transitory computer readable media, the computer readable 

instructions including instructions for implementing a computer-implemented method, said 

method operable on a device comprising hardware including memory and at least one processor 

and running a service on said hardware, said method operable in a content delivery service 

(CDN), said method comprising: 

(A) in response to a request for content, determining, by a node of the CDN, if the 

content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining, by the node, a current cache policy associated with the 

content; and then 

(B)(2) determining, by the node and based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 
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(i) when it is not acceptable to serve the content that is cached 

locally, obtaining, by the node, a new version of the content and then 

serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached 

locally, serving, by the node, the content that is cached locally. 

9. (Original) The computer program product as recited in claim 8 wherein the method 

further comprises: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

10. (Original) The computer program product as recited in claim 8 wherein the request 

comprises an HTTP request and wherein the content comprises one or more resources. 

11. (Original) The computer program product as recited in claim 8 wherein the current cache 

policy is determined from a location distinct from the node. 

12. (Original) The computer program product as recited in claim 11 wherein the location is a 

database. 

13. (Original) The computer program product as recited in claim 8 wherein the cache policy 

relates to caching content within the CDN. 

14. (Original) The computer program product as recited in claim 13 wherein the cache 

policy also relates to caching content outside the CDN. 

4 
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REMARKS/ARGUMENTS 

This Response and the following remarks are intended to fully respond to the Non-Final 

Office Action dated January 25, 2019, hereinafter "Office Action." In that Office Action, claims 

1-14 were examined and all claims were rejected. Claims 1-14 were rejected under 35 U.S.C. § 

102(a)(2) and 103 as being unpatentable over Graham-Cumming (U.S. Patent No. 8,984,166; 

hereinafter "Graham-Cumming") in view of Araujo (U.S. Publication No. 2015/0347248; 

hereinafter "Araujo"). 

Reconsideration of these rejections, as they might apply to claims in view of these 

remarks, is respectfully requested. In this Response, no claims have been amended, canceled, or 

added. Therefore, claims 1-14 remain present for examination. 

Double Patenting Rejection 

Claims 1 and 8 were rejected on the ground of obviousness-type double patenting as 

being unpatentable over claims 1 and 9 of U.S. Patent No. 9,648,127. Without conceding the 

correctness of the rejection, Applicants will address this rejection if and when the present claims 

are indicated as otherwise allowable. Applicants reserve the right to submit a terminal 

disclaimer to overcome the double patenting rejection. 

Claim Rejections Under§ 103(a) 

Claims 1-14 were rejected under 35 U.S.C. § 102(a)(2) and 103 as being unpatentable 

over Graham-Cumming in view of Araujo. 

Applicants respectfully traverse the§ 103(a) rejections because the Examiner failed to 

state a prima facie case of obviousness. To establish a prima facie case of obviousness, the 

references must teach or suggest each and every one of the claim elements to one of ordinary 

skill in the art at the time the invention was made. See MPEP §§ 2142, 2143.03; In re Wilson, 

424 F.2d 1382, 1385 (C.C. P.A. 1970). In addition, KSRinternational Company v. Teleflex, Inc., 

127 S. Ct. 1727, 1741 (2007), requires that there "must be some articulated reasoning with some 

rational underpinning to support the legal conclusion of obviousness." (Emphasis added.) 

Further, "a patent composed of several elements is not proved obvious merely by demonstrating 
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that each of its elements was, independently, known in the prior art." KSR Int 'l Co., 127 S. Ct. at 

1741. Specifically, the references fail to teach or suggest all of the claim elements. Applicants 

submit that Graham-Cumming fails to teach or suggest all of the claimed limitations and Araujo 

fails to compensate for the deficiencies of Graham-Cumming. 

In nonexclusive, nonlimiting examples, the presently disclosed system permits late 

binding of caching policies in a content delivery network ("CDN"). In examples, when a node of 

the CDN receives a request for a resource, it determines whether the resource is stored locally. If 

it is stored locally, the node then determines if a current caching policy permits the node to serve 

the requested resource. If the current caching policy permits serving the resource that is cached 

locally, the node serves the resource. If not, the node requests a new version of the resource, and 

it serves the new version. 

By contrast, Graham-Cumming is a system for minimizing data that must be sent across a 

CDN. In particular, a "near end network optimizer" receives a request for a resource. That 

request might only be received by the near end network optimizer, e.g., if a proxy server failed to 

serve the request because the resource has been set as "no-cache" by an origin server. The near 

end network optimizer then checks whether the resource is available locally. If it is not available 

locally, it requests the resource from a "far-end network optimizer," which may then retrieve it 

from the origin server. If it is available locally, the near-end network optimizer still does not 

serve the resource - rather, it includes the version number of its locally stored version of the 

resource in the request to the far end network optimizer. The far end network optimizer can then 

determine a delta between the most current version and the version stored at the near end 

network optimizer. The delta is sent to the near end network optimizer, and the most-current 

version is reconstructed and served to the requesting client. 

Turning specifically to the claims, Graham-Cumming does not disclose at least the 

following elements of claim 1 (emphasis added): 

1. A computer-implemented method, operable with a content delivery network 
(CDN), the method comprising: 
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(A) in response to a request for content, determining, by a node in the 
CDN, if the content is cached locally; 

(B) when it is determined by the node that said content is cached 
locally, then: 

(B)(l) determining, by the node, a current cache policy 
associated with the content; and then 

(B)(2) determining, by the node and based on said current 
cache policy associated with the content, whether it is acceptable to serve the 
content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

Applicants initially note that claim I requires the claimed limitations to be performed by 

"a node," not an entire CDN. Further, it is not entirely clear from the Office Action what "node" 

the Office Action alleges performs all of the claimed limitations; however, it appears the Office 

Action is asserting that certain of the claimed method limitations are performed by the near end 

network optimizer and other limitations are performed by the far end network optimizer. 

Applicants respectfully disagree that the near end network optimizer and the far end network 

optimizer, even in combination, are disclosed to perform the claimed limitations and, even if 

they did, claim I requires that all of the limitations be performed by the same node. 

Near End Optimizer of Graham-Cumming 

First, the near end network optimizer does not "determin[e] that the content is stored 

locally" and "then determin[ e] a current cache policy associated with the content," as claimed. 

There is no such late binding of a current cache policy. The Office Action cites solely to Col. 5, 

1. 17 through Col. 6, 1. 62 of Graham-Cumming. The only reference in those sections of Graham­

Cumming to a cache policy of any kind is that the resource may be been marked with a "no-
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cache directive." (See, e.g., Col. 5, 11. 25-26, 11. 54-55, 11. 56-64.) However, the near end network 

optimizer does not, after determining that it has a copy of the requested resource, determine a 

current cache policy. In fact, it does not care what the cache policy is. 

Rather, Graham-Cumming indicates that the near end network optimizer may only 

receive the request in the first place if the proxy server is unable to serve the request due to a no­

cache policy. (See, e.g., Col. 5, 11. 22-26 ("The request may be received at the request module 

122 as a result of a cache mechanism of the proxy server determining that the requested resource 

cannot be returned to the requesting client device (e.g., the resource has been set as 'no cache' .. 

. . ).") 

Second, the actions of the near end network optimizer do not depend on a determination 

by the near end network optimizer of the current cache policy. Rather, if the near end network 

optimizer does not have a copy of the resource at all, it simply requests it from the far end 

network optimizer. If it does have a copy of the resource, it still makes a request to the far end 

network optimizer, but this time it includes the version number of the resource copy that it stores 

locally. The far end network optimizer can then determine a delta between the most current 

version and the version stored at the near end network optimizer. The delta is sent to the near end 

network optimizer, and the most-current version is reconstructed and served to the requesting 

client. (See Graham-Cumming, Col. 6, 11. 4-62.) 

Indeed, the actions of the near end network optimizer are not dependent on the current 

cache policy. Either way, the near end network optimizer will seek the newest version from the 

far end network optimizer (either the complete version or the delta). In addition, the near end 

network optimizer stores what it gets back from the far end network optimizer regardless of 

whether the resource is tagged as "no-cache." This is so that the near end network optimizer can 

request the delta (instead of the whole resource) upon the next request for the resource from a 

client. (See, e.g., Col. 5, 11. 56-64.) As such, the near end network optimizer also does not 

"determin[e], based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally," as claimed. 
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As such, the near end optimizer of Graham-Cumming does not disclose "determining that 

the content is stored locally" and "then determining a current cache policy associated with the 

content," or "determining, based on said current cache policy associated with the content, 

whether it is acceptable to serve the content that is cached locally," as claimed. 

Far End Optimizer of Graham-Cumming 

The far end optimizer disclosed in Graham-Cumming is equally deficient in meeting all 

of the elements of claim 1. As discussed with respect to the near end optimizer, the far end 

optimizer receives a request for content from the near end optimizer when the near end optimizer 

either (a) fails to have a copy of the content; or (b) has a copy of the content but is checking the 

version identifier of the copy stored at the near end optimizer. The far end optimizer sends either 

a full copy of the content (if the near end optimizer does not have a copy) or the delta between 

the version the near end optimizer already has and the latest version received from the origin 

server. 

The Office Action continues to fail entirely to identify what it considers the "current 

cache policy" that a node of Graham-Cumming (a) determines after it is determined that the node 

has the content cached locally and (b) uses to determine whether serving the locally cached 

content is acceptable. Indeed, no such policy is identified in the Office Action. Rather, the Office 

Action simply states in relation to element (B)(l) of claim 1: "determining if the data request is 

locally available, see abstract col. 5, lines 17-55." (Office Action at p. 4.) This ignores entirely 

the claim element of (B)(l), which requires, after determining that the content is cached 

locally, "determining, by the node, a current cache policy associated with the content." This 

late-binding of a current cache policy appears nowhere in Graham-Cumming. Nor does the 

Office Action point specifically to any such policy. 

At most, the cited sections of Graham-Cumming state that the far end optimizer 

determines if it has requested content stored locally; however, the cited language still fails to 

identify any current cache policy that a node of Graham-Cumming (a) determines after it is 

determined that the node has the content cached locally and (b) uses to determine whether 

serving the locally cached content is acceptable. Indeed, the only cache-related policy discussed 
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in the cited sections of Graham-Cumming is whether the content is subject to a no-cache 

directive. That "policy," however, would affect whether the near end optimizer and/or far end 

optimizer would cache the content in the first place. Such a no-cache directive of Graham­

Cumming would not be determined by a node after it is determined that the node stores the 

content locally. Further, the no-cache directive would not be used to determine whether already­

stored content could be served pursuant to the content request. 

As such, neither the near end optimizer nor the far end optimizer of Graham-Cumming, 

alone or in combination, discloses or suggests all of the elements of claim 1. For at least these 

reasons, claim 1 is allowable over Graham-Cumming. 

The Office Action indicates that Applicant's previous arguments (similar to the above) 

regarding Graham-Cumming "are persuasive." (Office Action at p. 5.) However, the Office 

Action now cites to Araujo. Applicants agree that Graham-Cumming is deficient for at least the 

reasons stated above, but Araujo is equally deficient. 

It is unclear exactly how the Office Action is relying on Araujo. The Office Action (p. 4) 

simply states: "Graham-Cumming does not specifically disclose determination by a node in a 

CDN. However such teaching is discloses (sic) by Ara Jo (sic) (for example, using the content 

delivery networks that typically have one or more content nodes (CNs), or cache nodes, 

distributed across a large geographic region to provide faster and lower latency local access to 

the content for the end users, see abstract, fig. 1, [0020] to [0024])" (emphasis in original). It 

appears, then that the Office Action is relying on Araujo simply for the proposition that cache 

nodes in content delivery networks can be used to deliver content. Without conceding the 

correctness of the Office Action's characterizations of Araujo, such disclosure falls far short of 

making up for the considerable deficiencies of Graham-Cumming discussed above. 

For example, Araujo discloses a content delivery network comprised of content nodes 

and a control node. The control node helps accommodate load balancing and failovers between 

content nodes. Nothing in the cited sections of Araujo, however, discloses any current cache 

policy that a node of Araujo (a) determines after it is determined that the node has the content 

cached locally and (b) uses to determine whether serving the locally cached content is 
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acceptable. As such, Araujo fails to disclose at least the above-recited elements of claim I shown 

to be deficient in Graham-Cumming. 

Similarly, claim 8 requires, inter alia: 

(A) in response to a request for content, determining, by a node of the 
CDN, if the content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining, by the node, a current cache policy associated 
with the content; and then 

(B)(2) determining, by the node and based on said current cache 
policy associated with the content, whether it is acceptable to serve the content that is 
cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

For at least similar reasons as stated above, claim 8 is allowable over the cited references. 

All other claims depend from one of claims I and 8 and are allowable for at least similar reasons. 

Allowance of all claims is respectfully requested. 
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CONCLUSION 

This Response fully responds to the Office Action mailed on January 25, 2019. Still, that 

Office Action may contain arguments and rejections that are not directly addressed by this 

Response due to the fact that they are rendered moot in light of the preceding arguments in favor 

ofpatentability. Hence, the failure, if any, of this Response to directly address an argument 

and/or comment raised in the Office Action should not be taken as an indication that the 

Applicant believes the argument and/or comment has merit. Additionally, the failure, if any, to 

address statements and/or comments made in the Office Action does not mean that the 

Applicants acquiesce to such statements and/or comments. Furthermore, the claims of the 

present application may include other elements, not discussed in this Response, which are not 

shown, taught, or otherwise suggested by the art of record. Accordingly, the preceding 

arguments in favor of patentability are advanced without prejudice to other bases of patentability. 

It is believed that no further fees are due with this Response. However, the 

Commissioner is hereby authorized to charge any deficiencies or credit any overpayment with 

respect to this patent application to deposit account number 50-5063. 

In light of the above remarks, it is believed that the application is now in condition for 

allowance and such action is respectfully requested. 

Should any additional issues need to be resolved, the Examiner is requested to telephone 

David Wier at (720.888.3539), attorney-of-record, to attempt to resolve those issues. 

Date: April 25, 2019 

83579 
PATENT TRADEMARK OFFICE 

Respectfully submitted, 

/Gregory D. Leibold/ 
Gregory D. Leibold, Reg. No. 36,408 
MERCHANT & GOULD P.C. 
P.O. Box 2903 
Minneapolis, Minnesota 55402-0903 
(303) 357-1642 
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Notice of Pre-A/A or AJA Status 
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The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

DETAILED ACTION 

1. This is in response to the RCE filed on 7 /30/18. Claims 1 -14 are presented for examination. 

Double Patenting 

2. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded 

in public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 

assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 

225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 

422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 

1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used 

to overcome an actual or provisional rejection based on a nonstatutory double patenting ground 

provided the reference application or patent either is shown to be commonly owned with this 

application, or claims an invention made as a result of activities undertaken within the scope of a joint 

research agreement. A terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be used. Please visit 

http:/ /www.uspto.gov/forms/. The filing date of the application will determine what form should be 

used. A web-based eTerminal Disclaimer may be filled out completely online using web-screens. An 

eTerminal Disclaimer that meets all requirements is auto-processed and approved immediately upon 
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to http:/ /www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Page 3 

3. Claims 1 and 8 of the instant application are rejected under the judicially created doctrine of 

obviousness-type double patenting as being unpatentable over some claims of U.S. Patent No. 

9,648,127. 

Regarding claims 1 and 8, claims 1' and 9 of U.S. Patent No. 9,648,127 contain every element of claims 1 

and 8 of the instant application and as such anticipate claims 1 and 8 of the instant application. The 

patent 9,648,127 does not specifically disclose determination by a node in a CON. However, such 

teaching is discloses by Ara Jo (for example, using the content delivery networks that typically have one 

or more content nodes (CNs), or cache nodes, distributed across a large geographic region to provide 

faster and lower latency local access to the content for the end users, see abstract, fig.1, [0020] to 

[0024]). It would have been obvious to one of the ordinary skill in the art at the time the invention was 

made to implement Ara Jo's teachings into the computer system of Graham-Cumming to monitor data 

delivery because it would have enabled the content delivery network to act as a proxy to cache content 

delivery between origin servers and the end user devices. 

Claim Rejections - 35 USC §103 

4. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

5. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 
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and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

Page 4 

7. Claim(s) 1-14 are rejected under 35 U.S.C. 102(a)(2) as being unpatentable over Graham-Cumming, 

US pat. No.9,984,166 in view of Ara Jo, US Pub. No.20150347248. 

As to claim 1, Graham-Cumming discloses a computer-implemented method, operable with a content 

delivery network (CON), the method comprising, by a node in the CON: 

(A) in response to a request for content, determining if the content is cached locally, when it is 

determined that said content is cached locally, then: (8)(1) determining a current cache policy 

associated with the content (determining if the data request is locally available, see abstract, col.5 lines 

17-55); and then 

(8) (2) determining, based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally, (8)(3) based on said determining in (8)(2), when it 

is not acceptable to serve the content that is cached locally, obtaining a new version of the content and 

then serving the new version of the content, and when it is acceptable to serve the content that is 

cached locally, serving the content that is cached locally (determining and processing a new data version 

upon request, see col.5 line 56 to col.6 line 62). 

Graham-Cumming does not specifically disclose determination by a node in a CON. However, such 

teaching is discloses by Ara Jo (for example, using the content delivery networks that typically have one 

or more content nodes (CNs), or cache nodes, distributed across a large geographic region to provide 

faster and lower latency local access to the content for the end users, see abstract, fig.1, [0020] to 

[0024]). It would have been obvious to one of the ordinary skill in the art at the time the invention was 

made to implement Ara Jo's teachings into the computer system of Graham-Cumming to monitor data 

delivery because it would have enabled the content delivery network to act as a proxy to cache content 

delivery between origin servers and the end user devices. 
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As to claim 2, Graham-Cumming discloses (C) when it is determined that said content is not cached 

locally, then (C)(l) obtaining the content and then (C)(2) serving the content obtained in (C)(l) (see col.6 

lines 4-55). 

As to claim 3, Graham-Cumming discloses the request comprises an HTTP request and wherein the 

content comprises one or more resources (see col.3 lines 17-26). 

As to claim 4, Graham-Cumming discloses the current cache policy is determined from a location distinct 

from the node (see col.5 line 27 to col.6 line 34). 

As to claim 5, Graham-Cumming discloses the location is a database (see col.5 lines 17-55). 

As to claim 6, Graham-Cumming discloses the cache policy relates to caching content within the CON 

(see col. 1 lines 12-31 and col.5 lines 17-55). 

As to claim 7, Graham-Cumming discloses the cache policy also relates to caching content outside the 

CON (see col. 1 lines 12-31 and col.5 lines 17-55). 

Claims 8-14 are rejected for the same reasons set forth in claims 1-7 respectively. 

Response to Arguments 

6. Applicant's arguments, filed 7 /30/18 with respect to the rejection(s) of claim(s) under 35 USC 

102 have been fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
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However, upon further consideration, a new ground(s) of rejection is made in view of Ara Jo, US Pub. 

No.20150347248. 

Conclusion 

7. Claims 1-14 are rejected. 

8. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Khanh Dinh whose telephone number is (571) 272-3936. The examiner can 

normally be reached on Monday through Friday from 8:00 A.m. to 5:00 P.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Kevin Bates, can be reached on (571) 272-3980. The fax phone number for this group is (571) 273-8300. 

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). 

Any response to this action should be mailed to: 

Commissioner for patents PO Box 1450 Alexandria, VA 22313-1450 

/KHANH Q DINH/ 
Primary Examiner, Art Unit 2458 
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attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
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8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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SIN 15/588,935 PATENT 

Conf. No. 2851 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor: 

Serial No.: 

Filed: 

Christopher Newton Examiner: 

15/588,935 Group Art Unit: 

05/08/2017 Docket No.: 

Dinh, Khanh Q. 

2458 

0492-US-Cl 

Title: CACHING IN A CONTENT DELIVERY FRAMEWORK 

AMENDMENT & RESPONSE TO FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Attention: Commissioner for Patents: 

In response to the Final Office Action mailed February 26, 2018, please amend the 

above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of this 

paper. 

Remarks/Arguments begin on page 6 of this paper. 
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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

Listing of Claims: 

1. (Currently Amended) A computer-implemented method, operable with a content 

delivery network (CDN), the method comprising, by a Hode iH the CD-N: 

(A) in response to a request for content, determining, by a node in the CDN, if the 

content is cached locally; 

(B) when it is determined by the node that said content is cached locally, then: 

(B)(l) determining, by the node, a current cache policy associated with the 

content; and then 

(B)(2) determining, by the node and based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached locally, 

obtaining, by the node, a new version of the content and then serving, by the 

node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached locally, 

serving, by the node, the content that is cached locally. 

2. (Original) The method as recited in claim I further comprising: 
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(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

3. (Original) The method as recited in claim I wherein the request comprises an HTTP 

request and wherein the content comprises one or more resources. 

4. (Original) The method as recited in claim I wherein the current cache policy is 

determined from a location distinct from the node. 

5. (Original) The method as recited in claim 4 wherein the location is a database. 

6. (Original) The method as recited in claim I wherein the cache policy relates to caching 

content within the CDN. 

7. (Original) The method as recited in claim 6 wherein the cache policy also relates to 

caching content outside the CDN. 

8. (Currently Amended) A computer program product having computer readable 

instructions stored on non-transitory computer readable media, the computer readable 

instructions including instructions for implementing a computer-implemented method, said 

method operable on a device comprising hardware including memory and at least one processor 

and running a service on said hardware, said method operable in a content delivery service 

(CDN), said method comprising: 

(A) in response to a request for content, determining, by a node of the CDN, if the 

content is cached locally; 

(B) when it is determined that said content is cached locally, then: 
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(B)(l) determining, by the node, a current cache policy associated with the 

content; and then 

(B)(2) determining, by the node and based on said current cache policy 

associated with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached 

locally, obtaining, by the node, a new version of the content and then 

serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached 

locally, serving, by the node, the content that is cached locally. 

9. (Original) The computer program product as recited in claim 8 wherein the method 

further comprises: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l ). 

10. (Original) The computer program product as recited in claim 8 wherein the request 

comprises an HTTP request and wherein the content comprises one or more resources. 

11. (Original) The computer program product as recited in claim 8 wherein the current cache 

policy is determined from a location distinct from the node. 

12. (Original) The computer program product as recited in claim 11 wherein the location is a 

database. 
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13. (Original) The computer program product as recited in claim 8 wherein the cache policy 

relates to caching content within the CDN. 

14. (Original) The computer program product as recited in claim 13 wherein the cache 

policy also relates to caching content outside the CDN. 
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REMARKS/ARGUMENTS 

This Amendment and the following remarks are intended to fully respond to the Final 

Office Action dated February 26, 2018, hereinafter "Office Action." In that Office Action, 

claims 1-14 were examined and all claims were rejected. Claims 1-14 were rejected under 3 5 

U.S.C. § 102(a)(2) as allegedly anticipated by Graham-Cumming (U.S. Patent No. 9,984,166; 

hereinafter "Graham-Cumming"). 

Reconsideration of these rejections, as they might apply to the original and amended 

claims in view of these remarks, is respectfully requested. In this Amendment, claims 1 and 8 

have been amended, and no claims have been added or canceled. Therefore, claims 1-14 remain 

present for examination. 

Applicants submit that claim amendments are supported throughout the specification, and 

in the claims as originally filed, and do not introduce new matter. For instance, the amendments 

are supported by at least the following sections of the Specification: paras. 0044-45. 

Double Patenting Rejection 

Claims 1 and 8 were rejected on the ground of obviousness-type double patenting as 

being unpatentable over claims 1 and 9 of U.S. Patent No. 9,648,127. Without conceding the 

correctness of the rejection, Applicants will address this rejection if and when the present claims 

are indicated as otherwise allowable. Applicants reserve the right to submit a terminal 

disclaimer to overcome the double patenting rejection. 

Claim Rejections under 35 U.S.C. § 102(a) 

Claims 1-14 were rejected under 35 U.S.C. § 102(a) as allegedly anticipated by Graham­

Cumming. Applicants respectfully traverse this rejection because either the Examiner failed to 

state a prima facie case of anticipation or the current amendments to the claims now render the 

Examiner's arguments moot. "Anticipation requires the presence in a single prior art reference 

disclosure of each and every element of the claimed invention, arranged as in the claim." 

LindemannMashinenfabrik GmbH v. Am. Hoist & Derrick Co., 730 F.2d 1452, 1458 (Fed. Cir. 
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1984); see also, MPEP § 2131. Applicants submit that the cited reference does not disclose all 

of the elements of the rejected claims. 

In nonexclusive, nonlimiting examples, the presently disclosed system permits late 

binding of caching policies in a content delivery network ("CDN"). In examples, when a node of 

the CDN receives a request for a resource, it determines whether the resource is stored locally. If 

it is stored locally, the node then determines if a current caching policy permits the node to serve 

the requested resource. If the current caching policy permits serving the resource that is cached 

locally, the node serves the resource. If not, the node requests a new version of the resource, and 

it serves the new version. 

By contrast, Graham-Cumming is a system for minimizing data that must be sent across a 

CDN. In particular, a "near end network optimizer" receives a request for a resource. That 

request might only be received by the near end network optimizer, e.g., if a proxy server failed to 

serve the request because the resource has been set as "no-cache" by an origin server. The near 

end network optimizer then checks whether the resource is available locally. If it is not available 

locally, it requests the resource from a "far-end network optimizer," which may then retrieve it 

from the origin server. If it is available locally, the near-end network optimizer still does not 

serve the resource - rather, it includes the version number of its locally stored version of the 

resource in the request to the far end network optimizer. The far end network optimizer can then 

determine a delta between the most current version and the version stored at the near end 

network optimizer. The delta is sent to the near end network optimizer, and the most-current 

version is reconstructed and served to the requesting client. 

Turning specifically to the claims, Graham-Cumming does not disclose at least the 

following elements of claim 1 (emphasis added): 

1. A computer-implemented method, operable with a content delivery network 
(CDN), the method comprising: 

(A) in response to a request for content, determining, by a node in the 
CDN, if the content is cached locally; 
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(B) when it is determined by the node that said content is cached 
locally, then: 

(B)(l) determining, by the node, a current cache policy 
associated with the content; and then 

(B)(2) determining, by the node and based on said current 
cache policy associated with the content, whether it is acceptable to serve the 
content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

Applicants initially note that claim I requires the claimed limitations to be performed by 

"a node," not an entire CDN. Further, it is not entirely clear from the Office Action what "node" 

the Office Action alleges performs all of the claimed limitations; however, it appears the Office 

Action is asserting that certain of the claimed method limitations are performed by the near end 

network optimizer and other limitations are performed by the far end network optimizer. 

Applicants respectfully disagree that the near end network optimizer and the far end network 

optimizer, even in combination, are disclosed to perform the claimed limitations and, even if 

they did, amended claim I requires that all of the limitations be performed by the same node of 

the CDN. 

Near End Optimizer of Graham-Cumming 

First, the near end network optimizer does not "determin[e] that the content is stored 

locally" and "then determin[ e] a current cache policy associated with the content," as claimed. 

There is no such late binding of a current cache policy. The Office Action cites solely to Col. 5, 

1. 17 through Col. 6, 1. 62 of Graham-Cumming. The only reference in those sections of Graham­

Cumming to a cache policy of any kind is that the resource may be been marked with a "no­

cache directive." (See, e.g., Col. 5, 11. 25-26, 11. 54-55, 11. 56-64.) However, the near end network 
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optimizer does not, after determining that it has a copy of the requested resource, determine a 

current cache policy. In fact, it does not care what the cache policy is. 

Rather, Graham-Cumming indicates that the near end network optimizer may only 

receive the request in the first place if the proxy server is unable to serve the request due to a no­

cache policy. (See, e.g., Col. 5, 11. 22-26 ("The request may be received at the request module 

122 as a result of a cache mechanism of the proxy server determining that the requested resource 

cannot be returned to the requesting client device (e.g., the resource has been set as 'no cache' .. 

. . ).") 

Further, the actions of the near end network optimizer do not depend on a determination 

by the near end network optimizer of the current cache policy. Rather, if the near end network 

optimizer does not have a copy of the resource at all, it simply requests it from the far end 

network optimizer. If it does have a copy of the resource, it still makes a request to the far end 

network optimizer, but this time it includes the version number of the resource copy that it stores 

locally. The far end network optimizer can then determine a delta between the most current 

version and the version stored at the near end network optimizer. The delta is sent to the near end 

network optimizer, and the most-current version is reconstructed and served to the requesting 

client. (See Graham-Cumming, Col. 6, 11. 4-62.) 

Indeed, the actions of the near end network optimizer are not dependent on the current 

cache policy. Either way, the near end network optimizer will seek the newest version from the 

far end network optimizer (either the complete version or the delta). In addition, the near end 

network optimizer stores what it gets back from the far end network optimizer regardless of 

whether the resource is tagged as "no-cache." This is so that the near end network optimizer can 

request the delta (instead of the whole resource) upon the next request for the resource from a 

client. (See, e.g., Col. 5, 11. 56-64.) As such, the near end network optimizer also does not 

"determin[e], based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally," as claimed. 

Far End Optimizer of Graham-Cumming 
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The far end optimizer disclosed in Graham-Cumming is equally deficient in meeting all 

of the elements of claim 1. As discussed with respect to the near end optimizer, the far end 

optimizer receives a request for content from the near end optimizer when the near end optimizer 

either (a) fails to have a copy of the content; or (b) has a copy of the content but is checking the 

version identifier of the copy stored at the near end optimizer. The far end optimizer sends either 

a full copy of the content (if the near end optimizer does not have a copy) or the delta between 

the version the near end optimizer already has and the latest version received from the origin 

server. 

The Office Action continues to fail entirely to identify what it considers the "current 

cache policy" that a node of Graham-Cumming (a) determines after it is determined that the node 

has the content cached locally and (b) uses to determine whether serving the locally cached 

content is acceptable. Indeed, no such policy is identified in the Office Action. Rather, the Office 

Action simply states in relation to element (B)(l) of claim 1: "determining if the data request is 

locally available, see abstract col. 5, lines 17-55." (Office Action at p. 4.) This ignores entirely 

the claim element of (B)(l), which requires, after determining that the content is cached locally, 

"determining, by the node, a current cache policy associated with the content." This late-binding 

of a current cache policy appears nowhere in Graham-Cumming. Nor does the Office Action 

point specifically to any such policy. 

In the Response to Arguments section of the Office Action, the Office Action again 

ignores the claim language: 

For example, Graham-Cumming discloses "in response to a request for content, 
determining if the content is cached locally, when it is determined that the content is 
cached locally, then (B)(l) determining a current cache policy associated with the content 
and then (B)(2) determining, based on said current cache policy associated with the 
content, whether it is acceptable to serve the content that is cached locally (i.e., the 
request module 142 has access to the identified resource version if that version of the 
resource can be reconstructed using the stored differences between versions of a resource. 
If the request module 142 does not have access to that version then the far end network 
optimizer 140 makes a request to the origin server for the requested resource, or if locally 
available, the far end network optimizer 140 accesses the local version), updates its 
dynamic dictionary 144 to include the latest version of the resource, and replies to the 
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near end network optimizer with the requested resource, see col. 5, lines 17-55 and col. 6 
lines 3-47. 

(Office Action at p. 7 (emphasis in original).) 

At most, this language indicates that the far end optimizer of Graham-Cumming 

determines if it has requested content stored locally; however, the quoted language still fails to 

identify any current cache policy that a node of Graham-Cumming (a) determines after it is 

determined that the node has the content cached locally and (b) uses to determine whether 

serving the locally cached content is acceptable. Indeed, the only cache-related policy discussed 

in the cited sections of Graham-Cumming is whether the content is subject to a no-cache 

directive. That "policy," however, would affect whether the near end optimizer and/or far end 

optimizer would cache the content in the first place. Such a no-cache directive of Graham­

Cumming would not be determined by a node after it is determined that the node stores the 

content locally. Further, the no-cache directive would not be used to determine whether already­

stored content could be served pursuant to the content request. 

As such, neither the near end optimizer nor the far end optimizer of Graham-Cumming, 

alone or in combination, discloses or suggests all of the elements of claim 1. For at least these 

reasons, claim 1 is allowable over Graham-Cumming. 

Similarly, claim 8 requires, inter alia: 

(A) in response to a request for content, determining, by a node of the 
CDN, if the content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining, by the node, a current cache policy associated 
with the content; and then 

(B)(2) determining, by the node and based on said current cache 
policy associated with the content, whether it is acceptable to serve the content that is 
cached locally; 

(B)(3) based on said determining in (B)(2), 
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(i) when it is not acceptable to serve the content that is 
cached locally, obtaining, by the node, a new version of the content 
and then serving, by the node, the new version of the content, and 

(ii) when it is acceptable to serve the content that is 
cached locally, serving, by the node, the content that is cached 
locally. 

For at least similar reasons as stated above, claim 8 is allowable over Graham-Cumming. 

All other claims depend from one of claims I and 8 and are allowable for at least similar reasons. 

Allowance of all claims is respectfully requested. 

12 
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CONCLUSION 

This Amendment fully responds to the Office Action mailed on February 26, 2018. Still, 

that Office Action may contain arguments and rejections that are not directly addressed by this 

Amendment due to the fact that they are rendered moot in light of the preceding arguments in 

favor of patentability. Hence, the failure, if any, of this Amendment and Response to directly 

address an argument and/or comment raised in the Office Action should not be taken as an 

indication that the Applicant believes the argument and/or comment has merit. Additionally, the 

failure, if any, to address statements and/or comments made in the Office Action does not mean 

that the Applicants acquiesce to such statements and/or comments. Furthermore, the claims of 

the present application may include other elements, not discussed in this Amendment and 

Response, which are not shown, taught, or otherwise suggested by the art of record. 

Accordingly, the preceding arguments in favor of patentability are advanced without prejudice to 

other bases of patentability. 

This Amendment and Response is filed with a Request for Continued Examination. It is 

believed that no further fees are due with this Response. However, the Commissioner is hereby 

authorized to charge any deficiencies or credit any overpayment with respect to this patent 

application to deposit account number 50-5063. In light of the above remarks and amendments, it 

is believed that the application is now in condition for allowance and such action is respectfully 

requested. 

Should any additional issues need to be resolved, the Examiner is requested to telephone 

David Wier at (720.888.3539), attorney-of-record, to attempt to resolve those issues. 

Date: July 30, 2018 

83579 
PATENT TRADEMARK OFFICE 

Respectfully submitted, 

/Gregory D. Leibold/ 
Gregory D. Leibold, Reg. No. 36,408 
MERCHANT & GOULD P.C. 
P.O. Box 2903 
Minneapolis, Minnesota 55402-0903 
(303) 357-1642 
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I 
BASIS 

This information disclosure statement is filed pursuant to 

0 37 C.F.R. § 1.97(b). 

Attorney Docket No. 0492-US-Cl 

This information disclosure statement is filed either ( 1) within three months of the 
filing date of a national application other than a continued prosecution application 
under 37 C.F.R. § 1.53(d); (2) within three months of the date of entry of the 
national stage as set forth in 37 C.F.R. § 1.491 in an international application; (3) 
before the mailing date of a first Office action on the merits; ( 4) concurrently with 
the filing of a request for continued examination under 37 C.F.R. § 1.114; or 
(5) before the mailing of a first Office action after the filing of a request for 
continued examination under 37 C.F.R. § 1.114, whichever event occurs last. 

Accordingly, this information disclosure statement requires no fee and no 
certification. 

0 37 C.F.R. § 1.97(c). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(b), but before the mailing date of any of (1) a final action under 
37 C.F.R. § 1.113; (2) a notice of allowance under 37 C.F.R. § 1.311; or (3) an 
action that otherwise closes prosecution in the application. 

Accordingly, this information disclosure statement requires either the fee 
specified in 37 C.F.R. § l.17(p) for submission of an information disclosure 
statement under 37 C.F.R. § 1.97(c), or a statement under 37 C.F.R. § 1.97(e). 

37 C.F.R. § 1.97(d). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(c) since a: 

IZJ final action under 37 C.F.R. § 1.113 

D notice of allowance under 37 C.F.R. § 1.311 

was mailed to the Applicant on February 26, 2018 

Accordingly, this information disclosure statement requires the fee set forth in 
37 C.F.R. § l.17(p) to consider an information disclosure statement under 
37 C.F.R. § 1.97(d), and a statement under 37 C.F.R. § 1.97(e). 

If this statement crosses in the mail with an Office action, or is otherwise not in the 
indicated category of 37 C.F.R. § 1.97, it is respectfully requested that this statement be treated 
in the next appropriate category and made of record. To the extent required, please treat this 
paper as a conditional petition for acceptance of the information disclosure statement. 

Page 2 of 5 
228

Page 228 of 344



II 
FEES 

Any required fee is being paid as indicated below: 

D No fee is due. 

Attorney Docket No. 0492-US-Cl 

IZJ The $240 fee specified in 37 C.F.R. § 1. l 7(p) for submission of an information 
disclosure statement under 37 C.F.R. § 1.97(c) or (d) is due. 

IZJ This fee is paid by credit card. 

D Please charge the required fee to Deposit Account No. 505063. 

IZJ The Commissioner is hereby authorized to charge any additional required fees or 
credit any overpayments associated with this information disclosure statement to 
the account. 

III 

CERTIFICATION 

Pursuant to 37 C.F.R. § 1.97(e), I state as follows: 

D No statement is necessary. 

IZJ Each item of information contained in this information disclosure statement was 
first cited in a communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this information 
disclosure statement. 37 C.F.R. § 1.97(e)(l). 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to my knowledge after making reasonable inquiry, no item of 
information contained in this information disclosure statement was known to any 
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 
filing of this information disclosure statement. 37 C.F.R. § 1.97(e)(2). 

Pursuant to 37 C.F.R. § 1.704(d), I state as follows: 

D Each item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart application, 
and this communication was not received by any individual designated in 
37 C.F.R. § 1.56(c) more than thirty days prior to the filing of this information 
disclosure statement. 
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IV 
FOREIGN LANGUAGE REFERENCES 

Pursuant to 37 C.F.R. § 1.98(a)(3)(i), any information disclosure statement filed under 
37 C.F.R. § 1.97 shall include a concise explanation of the relevance, as it is presently 
understood by the individual designated in§ 1.56(c) most knowledgeable about the content of 
the information, of each patent, publication, or other information listed that is not in the English 
language. The concise explanation may be either separate from the specification or incorporated 
therein. In compliance with the rules, the Applicant states as follows: 

D No concise explanation is required since all cited references are in English. 

D A concise explanation of the relevance of one or more foreign language 
references is attached. 

D According to the procedural policy adopted by the PTO with regard to disclosure 
requirements, the Applicant is satisfying the disclosure requirement pursuant to 
MPEP § 609.04(a)(III) by submitting herewith the following: 

D English language versions of any non-English language documents. 

D English language versions of one or more search reports or other actions 
by one or more foreign patent offices in one or more counterpart foreign 
applications, which indicate the degree of relevance found by the foreign 
office(s). 

D Pursuant to 37 C.F.R. § 1.98(a)(3)(ii), a copy of a translation is not 
submitted herewith because a written English-language translation of a 
non-English-language document, or portion thereof, is not within the 
possession, custody, or control of, or is readily available to any individual 
designated in § 1.56( c ). 

The Applicant has not analyzed these documents and, therefore, declines to 
comment on their relevance at this time. 

D One or more English language abstracts for the non-English language references 
are also enclosed. 

It is respectfully requested that: 

V 
REMARKS 

(1) The Examiner sign the enclosed Form to evidence that the cited information has been 
fully considered by the Patent and Trademark Office during the examination of this 
application; and 
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(2) The citations for the cited information be printed on any patent that issues from this 
application. 

The submission of this information disclosure statement by the Applicant shall not be 
construed as a representation that a search has been performed or that no other material 
information under 37 C.F.R. § 1.56 exists. See 37 C.F.R. § l.97(g). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, material to the patentability of one or more of the pending claims in this application pursuant 
to 37 C.F.R. § l.56(b), unless specifically designated by the Applicant as such. See 37 C.F.R. 
§ l.97(h). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, or even qualifies as "prior art" under 35 U.S.C. § 102 with respect to this invention, unless 
specifically designated by the Applicant as such. 

Notwithstanding any statements by the Applicant, the Examiner is urged to form his or 
her own conclusion regarding the relevance of the cited information. 

VI 
CONCLUSION 

The Examiner is encouraged to contact the undersigned attorney to discuss any questions 
concerning this information disclosure statement or any of the information cited or referred to 
herein. 

Date: May 29, 2018 

Respectfully submitted, 

/JCS/ 
Jonathan C. Siekmann, Reg. No. 58,259 
USPTO Customer No. 83579 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, Colorado 80021 
Tel: 720-888-2140 
Fax: 720-888-5619 
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PTO/AIA/31 (03-14) 

Approved for use through 11/30/2020. 0MB 0651-0031 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

NOTICE OF APPEAL FROM THE EXAMINER TO 
Docket Number (Optional) 

THE PATENT TRIAL AND APPEAL BOARD 0492-US-C 1 
I hereby certify that this correspondence is being facsimile In re Application of 

transmitted to the USPTO, EFS-Web transmitted to the USPTO, or Christopher Newton et al. 

deposited with the United States Postal Service with sufficient Application Number 

I 
Filed 

postage in an envelope addressed to "Commissioner for Patents, P.O. 15/588,935 May 8, 2017 
Box 1450, Alexandria, on Alexandria, VA 22313-1450" [37 CFR 1.8(a)] For 

on CACHING IN A CONTENT DELIVERY FRAMEWORK 
Signature Art Unit 

I ~x~;i~~ Q. DINH Typed or printed name 2458 
Applicant hereby appeals to the Patent Trial and Appeal Board from the last decision of the examiner. 

The fee for this Notice of Appeal is (37 CFR 41.20(b)(l)) $ 800 

□ Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown above is reduced 

by 50%, and the resulting fee is: $ 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown above is reduced 

by 75%, and the resulting fee is: $ 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

□ A check in the amount of the fee is enclosed. 

□ Payment by credit card. Form PT0-2038 is attached. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment 

to Deposit Account No. 50-5063 

0 Payment made via EFS-Web. 

□ A petition for an extension of time under 37 CFR 1.136(a) (PTO/AIA/22 or equivalent) is enclosed. 
For extensions of time in reexamination proceedings, see 37 CFR 1.550. 

WARNING: Information on this form may become public. Credit card information should not be included 
on this form. Provide credit card information and authorization on PTO-2038. 

I am the 

LJ applicant 0 attorney or agent of record □ attorney or agent acting under 37 CFR 1.34 

Registration number 58,259 Registration number 

Signature /JCS/ 

Typed or printed name Jonathan C. Siekmann 

Telephone Number 720-888-2140 

Date May 29, 2018 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple 

forms if more than one signature is required, see below*. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 41.20(b)(l) and 41.31. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimated to take 12 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will 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 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that 
agency's responsibility to recommend improvements in records management practices and programs, 
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 15588935 

Filing Date: 08-May-2017 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Filer: David Dewey Wier/Jonathan Siekmann 

Attorney Docket Number: 0492-US-Cl 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

NOTICE OF APPEAL 1401 1 800 800 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 800 
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Electronic Acknowledgement Receipt 

EFSID: 32749884 

Application Number: 15588935 

International Application Number: 

Confirmation Number: 2851 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Customer Number: 83579 

Filer: David Dewey Wier/Jonathan Siekmann 

Filer Authorized By: David Dewey Wier 

Attorney Docket Number: 0492-US-Cl 

Receipt Date: 29-MA Y-2018 

Filing Date: 08-MA Y-2017 

Time Stamp: 18:49:03 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $800 

RAM confirmation Number 053018INTEFSW18492300 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

248904 

1 Notice of Appeal Filed aia0031.pdf no 2 
a3 acdfd c98006f9d466ef06a5 ed ae4 f2c85 1 

de4 

Warnings: 

Information: 

30706 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
b40870a20e8c2a377d00c879ea04ff9f3ea5 

Sela 

Warnings: 

Information: 

Total Files Size (in bytes) 279610 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/588,935 05/08/2017 

83579 7 590 02/26/2018 

LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

FIRST NAMED INVENTOR 

Christopher Newton 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0492-US-Cl 2851 

EXAMINER 

DINH, KHANH Q 

ART UNIT PAPER NUMBER 

2458 

NOTIFICATION DATE DELIVERY MODE 

02/26/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

patent.docketing@level3.com 

PTOL-90A (Rev. 04/07) 
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Application No. 
15/588,935 

Applicant(s) 
NEWTON ET AL. 

Office Action Summary Examiner 
KHANH DINH 

Art Unit 
2458 

AIA (First Inventor to File) 
Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1)~ Responsive to communication(s) filed on 11/17/17. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)~ This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-14 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1-14 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PF'Hfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
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)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20180214 239
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Application/Control Number: 15/588,935 

Art Unit: 2458 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

2. This is in response to the Remarks filed on 11 /17/17. Claims 1-14 are presented 

for examination. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. See In re Goodman, 11 

F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 

645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In 

re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 418 F.2d 

528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may 

be used to overcome an actual or provisional rejection based on a nonstatutory double 

patenting ground provided the reference application or patent either is shown to be 

commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 
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Art Unit: 2458 

Page 3 

The USPTO internet Web site contains terminal disclaimer forms which may be used. 

Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

4. Claims 1 and 8 of the instant application are rejected under the judicially created 

doctrine of obviousness-type double patenting as being unpatentable over some claims 

of U.S. Patent No. 9,648,127. 

Regarding claims 1 and 8, claims 1' and 9 of U.S. Patent No. 9,648,127 contain every 

element of claims 1 and 8 of the instant application and as such anticipate claims 1 and 

8 of the instant application. 

Claim Rejections - 35 USC § 102 

5. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 
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Application/Control Number: 15/588,935 

Art Unit: 2458 

Page 4 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a)(2) the claimed invention was described in a patent issued under section 151, or in an 
application for patent published or deemed published under section 122(b), in which the 
patent or application, as the case may be, names another inventor and was effectively filed 
before the effective filing date of the claimed invention. 

7. Claim(s) 1-14 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by 

Graham-Cumming, US pat. No.9,984, 166. 

As to claim 1, Graham-Cumming discloses a computer-implemented method, operable 

with a content delivery network (CON), the method comprising, by a node in the CON: 

(A) in response to a request for content, determining if the content is cached 

locally, when it is determined that said content is cached locally, then: (B)(1) 

determining a current cache policy associated with the content (determining if the data 

request is locally available, see abstract, col.5 lines 17-55); and then 

(B)(2) determining, based on said current cache policy associated with the content, 

whether it is acceptable to serve the content that is cached locally, (B)(3) based on said 

determining in (B)(2), when it is not acceptable to serve the content that is cached 

locally, obtaining a new version of the content and then serving the new version of the 

content, and when it is acceptable to serve the content that is cached locally, serving 

the content that is cached locally (determining and processing a new data version upon 

request, see col.5 line 56 to col.6 line 62). 
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As to claim 2, Graham-Cumming discloses (C) when it is determined that said content is 

not cached locally, then (C)(1) obtaining the content and then (C)(2) serving the content 

obtained in (C)(1) (see col.6 lines 4-55). 

As to claim 3, Graham-Cumming discloses the request comprises an HTTP request and 

wherein the content comprises one or more resources (see col.3 lines 17-26). 

As to claim 4, Graham-Cumming discloses the current cache policy is determined from 

a location distinct from the node (see col.5 line 27 to col.6 line 34). 

As to claim 5, Graham-Cumming discloses the location is a database (see col.5 lines 

17-55). 

As to claim 6, Graham-Cumming discloses the cache policy relates to caching content 

within the CON (see col.1 lines 12-31 and col.5 lines 17-55). 

As to claim 7, Graham-Cumming discloses the cache policy also relates to caching 

content outside the CON (see col.1 lines 12-31 and col.5 lines 17-55). 

Claims 8-14 are rejected for the same reasons set forth in claims 1-7 respectively. 
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8. Applicant's arguments filed 11 /17/18 have been fully considered but they are not 

persuasive. 

• Applicant asserts that the cited reference does not disclose "a computer­

implemented method, operable with a content delivery network (CON), the 

method comprising, by a node in the CON". 

In response to applicant's arguments, the recitation "a computer-implemented 

method, operable with a content delivery network (CON), the method comprising, by a 

node in the CON "has not been given patentable weight because the recitation occurs 

in the preamble. A preamble is generally not accorded any patentable weight where it 

merely recites the purpose of a process or the intended use of a structure, and where 

the body of the claim does not depend on the preamble for completeness but, instead, 

the process steps or structural limitations are able to stand alone. See In re Hirao, 535 

F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 

USPQ 478, 481 (CCPA 1951 ). 

• Applicant further asserts that the cited reference does not disclose "in response 

to a request for content, determining if the content is cached locally, when it is 

determined that said content is cached locally, then: (B)(1) determining a current 

cache policy associated with the content and then (B)(2) determining, based on 

said current cache policy associated with the content, whether it is acceptable to 

serve the content that is cached locally". 
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Examiner respectfully disagree. Examiner respectfully point out that Graham­

Cumming discloses the Applicant's claimed invention. For example, Graham-Cumming 

discloses "in response to a request for content, determining if the content is cached 

locally, when it is determined that said content is cached locally, then: (B)(1) 

determining a current cache policy associated with the content and then (B)(2) 

determining, based on said current cache policy associated with the content, whether it 

is acceptable to serve the content that is cached locally (i.e., the request module 142 

has access to the identified resource version if that version of the resource can be 

reconstructed using the stored differences between versions of a resource. If the 

request module 142 does not have access to that version, then the far end network 

optimizer 140 retrieves the requested resource (e.g., the far end network optimizer 140 

makes a request to the origin server for the requested resource, or if locally available, 

the far end network optimizer 140 accesses the local version), updates its dynamic 

dictionary 144 to include the latest version of the resource, and replies to the near end 

network optimizer 120 with the requested resource, see col.5 lines 17-55 and col.6 lines 

3-47) as rejected above. 

As a result, cited prior art does disclose a computer-implemented method, operable with 

a content delivery network (CON), as broadly claimed by the Applicants. Applicants 

clearly have still failed to identify specific claim limitations that would define a clearly 

patentable distinction over prior art. 
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Therefore, the examiner asserts that cited prior art teaches or suggests the subject 

matter broadly recited in independent claims 1 and 8. 

Claims 2-7 and 9-14 are also rejected at least by virtue of their dependency on 

independent claims and by other reasons set forth in the previous office action [see 

paper sent 8/17/17]. 

Conclusion 

7. Claims 1-14 are rejected. 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

246

Page 246 of 344



Application/Control Number: 15/588,935 

Art Unit: 2458 

Page 9 

9. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Khanh Dinh whose telephone number is (571) 272-

3936. The examiner can normally be reached on Monday through Friday from 8:00 A.m. 

to 5:00 P.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Kevin Bates, can be reached on (571) 272-3980. The fax phone number 

for this group is (571) 273-8300. 

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). 

Any response to this action should be mailed to: 

Commissioner for patents 

PO Box 1450 

Alexandria, VA 22313-1450 

/Khanh Dinh/ 
Primary Examiner, Art Unit 2458 
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Alexandria, Virginia 22313-1450 

Attention: Commissioner for Patents: 

In response to the Non-Final Office Action mailed August 17, 2017, please consider the 

following: 

Listing of the Claims begins on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 

250

Page 250 of 344



U.S. Patent Application Serial No. 15/588,935 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 

application. 

Listing of Claims: 

1. (Original) A computer-implemented method, operable with a content delivery network 

(CDN), the method comprising, by a node in the CDN: 

(A) in response to a request for content, determining if the content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining a current cache policy associated with the content; and then 

(B)(2) determining, based on said current cache policy associated with the 

content, whether it is acceptable to serve the content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached locally, 

obtaining a new version of the content and then serving the new version of the 

content, and 

(ii) when it is acceptable to serve the content that is cached locally, 

serving the content that is cached locally. 

2. (Original) The method as recited in claim 1 further comprising: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l). 

3. (Original) The method as recited in claim 1 wherein the request comprises an HTTP 

request and wherein the content comprises one or more resources. 
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4. (Original) The method as recited in claim 1 wherein the current cache policy is 

determined from a location distinct from the node. 

5. (Original) The method as recited in claim 4 wherein the location is a database. 

6. (Original) The method as recited in claim 1 wherein the cache policy relates to caching 

content within the CDN. 

7. (Original) The method as recited in claim 6 wherein the cache policy also relates to 

caching content outside the CDN. 

8. (Original) A computer program product having computer readable instructions stored on 

non-transitory computer readable media, the computer readable instructions including 

instructions for implementing a computer-implemented method, said method operable on a 

device comprising hardware including memory and at least one processor and running a service 

on said hardware, said method operable in a content delivery service (CDN), said method 

compnsmg: 

(A) in response to a request for content, determining if the content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining a current cache policy associated with the content; and then 

(B)(2) determining, based on said current cache policy associated with the 

content, whether it is acceptable to serve the content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached 

locally, obtaining a new version of the content and then serving the new 

version of the content, and 
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(ii) when it is acceptable to serve the content that is cached 

locally, serving the content that is cached locally. 

9. (Original) The computer program product as recited in claim 8 wherein the method 

further comprises: 

(C) when it is determined that said content is not cached locally, then (C)(l) obtaining 

the content and then (C)(2) serving the content obtained in (C)(l). 

10. (Original) The computer program product as recited in claim 8 wherein the request 

comprises an HTTP request and wherein the content comprises one or more resources. 

11. (Original) The computer program product as recited in claim 8 wherein the current cache 

policy is determined from a location distinct from the node. 

12. (Original) The computer program product as recited in claim 11 wherein the location is a 

database. 

13. (Original) The computer program product as recited in claim 8 wherein the cache policy 

relates to caching content within the CDN. 

14. (Original) The computer program product as recited in claim 13 wherein the cache 

policy also relates to caching content outside the CDN. 
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REMARKS/ARGUMENTS 

This Response and the following remarks are intended to fully respond to the Non-Final 

Office Action dated August 17, 2017, hereinafter "Office Action." In that Office Action, claims 

1-14 were examined and all claims were rejected. Claims 1-14 were rejected under 35 U.S.C. § 

102(a) as allegedly anticipated by Graham-Cumming (U.S. Patent No. 8,984,166; hereinafter 

''Graham-Cumming''). 

Reconsideration of these rejections, as they might apply to the claims in view of these 

remarks, is respectfully requested. In this Response, no claims have been added, canceled or 

amended. Therefore, claims 1-14 remain present for examination. 

Double Patenting Rejection 

Claims 1 and 8 were rejected on the ground of obviousness-type double patenting as 

being unpatentable over claims 1 and 9 of U.S. Patent No. 9,648,127. Without conceding the 

correctness of the double patenting rejection, Applicant will address this rejection in the future, if 

the Office believes the double patenting rejection to still be necessary given the above (and any 

future) amendments. Applicant reserves the right to submit a terminal disclaimer to overcome 

any future double patenting rejections. 

Claim Rejections under 35 U.S.C. § 102(a) 

Claims 1-14 were rejected under 35 U.S.C. § 102(a) as allegedly anticipated by Graham­

Cumming. Applicants respectfully traverse this rejection because either the Examiner failed to 

state a prima facie case of anticipation or the current amendments to the claims now render the 

Examiner's arguments moot. "Anticipation requires the presence in a single prior art reference 

disclosure of each and every element of the claimed invention, arranged as in the claim." 

Lindemann Mashinenfabrik GmbH v. Am. Hoist & Derrick Co., 730 F.2d 1452, 1458 (Fed. Cir. 

1984); see also, MPEP § 2131. Applicants submit that the cited reference does not disclose all 

of the elements of the rejected claims. 

In nonexclusive, nonlimiting examples, the presently disclosed system permits late 

binding of caching policies in a content delivery network ("CDN"). In examples, when a node of 

the CDN receives a request for a resource, it determines whether the resource is stored locally. If 

it is stored locally, it then determines if a current caching policy permits the node to serve the 
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requested resource. If the current caching policy permits serving the resource that is cached 

locally, the node serves the resource. If not, the node requests a new version of the resource, and 

it serves the new version. 

By contrast, Graham-Cumming is a system for minimizing data that must be sent across a 

CDN. In particular, a "near end network optimizer" receives a request for a resource. That 

request might only be received by the near end network optimizer, e.g., if a proxy server failed to 

serve the request because the resource has been set as "no-cache" by an origin server. The near 

end network optimizer then checks whether the resource is available locally. If it is not available 

locally, it requests the resource from a "far-end network optimizer," which may then retrieve it 

from the origin server. If it is available locally, the near-end network optimizer still does not 

serve the resource - rather, it includes the version number of its locally stored version of the 

resource in the request to the far end network optimizer. The far end network optimizer can then 

determine a delta between the most current version and the version stored at the near end 

network optimizer. The delta is sent to the near end network optimizer, and the most-current 

version is reconstructed and served to the requesting client. 

Turning specifically to the claims, Graham-Cumming does not disclose at least the 

following elements of claim 1 (emphasis added): 

1. A computer-implemented method, operable with a content delivery network 
(CDN), the method comprising, by a node in the CDN: 

(A) in response to a request for content, determining if the content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining a current cache policy associated with the content; and then 

(B)(2) determining, based on said current cache policy associated with the 
content, whether it is acceptable to serve the content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached locally, 
obtaining a new version of the content and then serving the new version of the 
content, and 

(ii) when it is acceptable to serve the content that is cached locally, 
serving the content that is cached locally. 
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Applicants initially note that claim 1 requires the claimed method to be performed by "a 

node," not an entire CDN. Further, it is not entirely clear from the Office Action what "node" the 

Office Action alleges performs all of the claimed limitations; however, it appears the Office 

Action is asserting that the near end network optimizer performs all of the claimed limitations. 

Applicants respectfully disagree. 

First, the near end network optimizer does not "determin[ e] that the content is stored 

locally" and "then determin[e] a current cache policy associated with the content," as claimed. 

There is no such late binding of a current cache policy. The Office Action cites solely to Col. 5, 

1. 17 through Col. 6, 1. 62 of Graham-Cumming. The only reference in those sections of Graham­

Cumming to a cache policy of any kind is that the resource may be been marked as "no-cache." 

(See, e.g., Col. 5, 11. 25-26, 11. 54-55, 11. 56-64.) However, the near end network optimizer does 

not, after determining that it has a copy of the requested resource, determine a current cache 

policy. In fact, it does not care what the cache policy is. 

Rather, Graham-Cumming indicates that the near end network optimizer may only 

receive the request in the first place if the proxy server is unable to serve the request due to a no­

cache policy. (See, e.g., Col. 5, 11. 22-26 ("The request may be received at the request module 

122 as a result of a cache mechanism of the proxy server determining that the requested resource 

cannot be returned to the requesting client device (e.g., the resource has been set as 'no cache' .. 

. . ) .") 

Further, the actions of the near end network optimizer do not depend on a determination 

by the near end network optimizer of the current cache policy. Rather, if the near end network 

optimizer does not have a copy of the resource at all, it simply requests it from the far end 

network optimizer. If it does have a copy of the resource, it still makes a request to the far end 

network optimizer, but this time it includes the version number of the resource copy that it stores 

locally. The far end network optimizer can then determine a delta between the most current 

version and the version stored at the near end network optimizer. The delta is sent to the near end 

network optimizer, and the most-current version is reconstructed and served to the requesting 

client. (See Graham-Cumming, Col. 6, 11. 4-62.) 
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Indeed, the actions of the near end network optimizer are not dependent on the current 

cache policy. Either way, the near end network optimizer will seek the newest version from the 

far end network optimizer (either the complete version or the delta). In addition, the near end 

network optimizer stores what it gets back from the far end network optimizer regardless of 

whether the resource is tagged as "no-cache." This is so that the near end network optimizer can 

request the delta (instead of the whole resource) upon the next request for the resource from a 

client. (See, e.g., Col. 5, 11. 56-64.) As such, the near end network optimizer also does not 

"determin[e], based on said current cache policy associated with the content, whether it is 

acceptable to serve the content that is cached locally," as claimed. For at least these reasons, 

claim 1 is allowable over Graham-Cumming. 

Similarly, claim 8 requires, inter alia: 

(A) in response to a request for content, determining if the content is cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining a current cache policy associated with the content; and then 

(B)(2) determining, based on said current cache policy associated with the 
content, whether it is acceptable to serve the content that is cached locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is cached 
locally, obtaining a new version of the content and then serving the new 
version of the content, and 

(ii) when it is acceptable to serve the content that is cached 
locally, serving the content that is cached locally. 

For at least similar reasons as stated above, claim 8 is allowable over Graham-Cumming. 

All other claims depend from one of claims 1 and 8 and are allowable for at least similar reasons. 

Allowance of all claims is respectfully requested. 
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CONCLUSION 

This Response fully responds to the Office Action mailed on August 17, 2017. Still, that 

Office Action may contain arguments and rejections that are not directly addressed by this 

Amendment due to the fact that they are rendered moot in light of the preceding arguments in 

favor of patentability. Hence, the failure, if any, of this Response to directly address an 

argument and/or comment raised in the Office Action should not be taken as an indication that 

the Applicant believes the argument and/or comment has merit. Additionally, the failure, if any, 

to address statements and/or comments made in the Office Action does not mean that the 

Applicants acquiesce to such statements and/or comments. Furthermore, the claims of the 

present application may include other elements, not discussed in this Response, which are not 

shown, taught, or otherwise suggested by the art of record. Accordingly, the preceding 

arguments in favor of patentability are advanced without prejudice to other bases of patentability. 

It is believed that no further fees are due with this Response. However, the 

Commissioner is hereby authorized to charge any deficiencies or credit any overpayment with 

respect to this patent application to deposit account number 50-5063. 

In light of the above remarks and amendments, it is believed that the application is now 

in condition for allowance and such action is respectfully requested. Should any additional 

issues need to be resolved, the Examiner is requested to telephone the undersigned to attempt to 

resolve those issues. 

Date: November 17, 2017 

83579 
PA TENT TRADEMARK OFFICE 

Respectfully submitted, 

/David D. Wier/ 
David D. Wier, Attorney Reg. No. 48,229 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, CO 80021 
(720) 888-3539 
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1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

DETAILED ACTION 

2. Claims 1-14 are presented for examination. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. See In re Goodman, 11 

F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 

645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In 

re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 418 F.2d 

528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may 

be used to overcome an actual or provisional rejection based on a nonstatutory double 

patenting ground provided the reference application or patent either is shown to be 

commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be used. 

Please visit http://www.uspto.gov/forms/. The filing date of the application will 
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determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

4. Claims 1 and 8 of the instant application are rejected under the judicially created 

doctrine of obviousness-type double patenting as being unpatentable over some claims 

of U.S. Patent No. 9,648,127. 

Regarding claims 1 and 8, claims 1' and 9 of U.S. Patent No. 9,648,127 contain every 

element of claims 1 and 8 of the instant application and as such anticipate claims 1 and 

8 of the instant application. 

Claim Rejections - 35 USC § 102 

5. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -
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(a)(2) the claimed invention was described in a patent issued under section 151, or in an 
application for patent published or deemed published under section 122(b), in which the 
patent or application, as the case may be, names another inventor and was effectively filed 
before the effective filing date of the claimed invention. 

Page 4 

7. Claim(s) 1-14 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by 

Graham-Cumming, US pat. No.9,984, 166. 

As to claim 1, Graham-Cumming discloses a computer-implemented method, operable 

with a content delivery network (CON), the method comprising, by a node in the CON: 

(A) in response to a request for content, determining if the content is cached 

locally, when it is determined that said content is cached locally, then: (B)(1) 

determining a current cache policy associated with the content (determining if the data 

request is locally available, see abstract, col.5 lines 17-55); and then 

(B)(2) determining, based on said current cache policy associated with the content, 

whether it is acceptable to serve the content that is cached locally, (B)(3) based on said 

determining in (B)(2), when it is not acceptable to serve the content that is cached 

locally, obtaining a new version of the content and then serving the new version of the 

content, and when it is acceptable to serve the content that is cached locally, serving 

the content that is cached locally (determining and processing a new data version upon 

request, see col.5 line 56 to col.6 line 62). 

As to claim 2, Graham-Cumming discloses (C) when it is determined that said content is 

not cached locally, then (C)(1) obtaining the content and then (C)(2) serving the content 

obtained in (C)(1) (see col.6 lines 4-55). 
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As to claim 3, Graham-Cumming discloses the request comprises an HTTP request and 

wherein the content comprises one or more resources (see col.3 lines 17-26). 

As to claim 4, Graham-Cumming discloses the current cache policy is determined from 

a location distinct from the node (see col.5 line 27 to col.6 line 34). 

As to claim 5, Graham-Cumming discloses the location is a database (see col.5 lines 

17-55). 

As to claim 6, Graham-Cumming discloses the cache policy relates to caching content 

within the CON (see col.1 lines 12-31 and col.5 lines 17-55). 

As to claim 7, Graham-Cumming discloses the cache policy also relates to caching 

content outside the CON (see col.1 lines 12-31 and col.5 lines 17-55). 

Claims 8-14 are rejected for the same reasons set forth in claims 1-7 respectively. 
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Conclusion 

7. Claims 1-14 are rejected. 

Page 6 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Khanh Dinh whose telephone number is (571) 272-

3936. The examiner can normally be reached on Monday through Friday from 8:00 A.m. 

to 5:00 P.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Kevin Bates, can be reached on (571) 272-3980. The fax phone number 

for this group is (571) 273-8300. 

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). 

Any response to this action should be mailed to: 

Commissioner for patents 

PO Box 1450 

Alexandria, VA 22313-1450 

/Khanh Dinh/ 
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EXAMINER (JSHMH 9 QIWH( DATE CONSIDERED 08/14/2017 

Substitute Disclosure Statement Form (PTO-1449) 
• EXAMINER: Initial it reterence considered, whether or not citation is in con1ormance with MPEP 609. Draw line through citation i1 not in con1ormance and not considered. Include copy o1 this 1orm with next communication to 

applicant.1 Applicant's unique citation designation number (optional) 2 Applicant is lo place a check mark here i1 English language Translation is attached 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.Q.D/ 
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PTO/SB/08a (01-08) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE Comolete if Known 

STATEMENT BY APPLICANT Application Number 15/588,935 
Filing Date May 8, 2017 
First Named Inventor Christopher Newton 
Art Unit 2447 
Examiner Name Not Yet Assigned 

(Use as many sheets as necessary) 

Sheet I 1 I of I 1 
Attorney Docket No: 0492-US-C1 

US PATENT DOCUMENTS 
Examiner I 

Initial* 
Cite I Document 
No Number 

I 
Publication Date I Name of Patentee or Applicant of Cited Document I Pages, Columns, Lines, 

Where Relevant Passages 
or RelevantFigures Appear 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Pages, Columns, T2 

Examiner Cite 
Document 

Name of Patentee or Applicant of cited 
Lines, Where 

Publication Date Relevant Passages Initials* No Document 
or RelevantFigures 
Aooear 

OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS 
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item T2 
Initials* No 1 (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 

publisher citv and/or countrv where published. 

International Preliminary Report on Patentability dated June 20, 2017, lnt'I Appl. 
No. PCT/US15/65476, lnt'I Filing Date December 14, 2015; Dkt. No. 0492-WO-
01 , 6 DOS. 

EXAMINER DATE CONSIDERED 

Substitute Disclosure Statement Form (PTO-1449) 
• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next communication to 

applicant.1 Applicant's unique citation designation number (optional) 2 Applicant is to place a check mark here if English language Translation is attached 

278

Page 278 of 344



PATENT COOPERATION TREATY 

PCT 
NOTIFICATION CONCERNING 

TRANSMITTAL OF COPY OF INTERNATIONAL 
PRELIMINARY REPORT ON PATENTABILITY 
(CHAPTER I OF THE PA TENT COOPERATION 

TREATY) 
(PCT Rule 44bis.l(c)) 

Date of mailing (day/month/year) 

29 June 2017 (29.06.2017) 

Applicanfs or agent's file reference 

0492-WO-01 

From the INTERNATIONAL BUREAU 

To: 

DURBIN, Gregory P. 
Polsinelli PC 
900 W. 48th Place 
Suite 900 
Kansas City Missouri 64112 
ETATS-UNIS D'AMERIQUE 

IMPORTANT NOTICE 

PCT /US2015/065476 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/US2015/065476 14 December 2015 (14.12.2015) 15 December 2014 (15.12.2014) 

Applicant 
LEVEL 3 COMMUNICATIONS, LLC 

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent 
Cooperation Treaty) 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/326 (January 2004) 

Authorized officer 

Athina Nickitas-Etienne 

e-mail: pct.team4@wipo.int 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
0492-WO-01 

International application No. International filing date (day/month/year) 

!
Priority date (day/month/year) 

PCT/US2015/0654 76 14 December 2015 (14.12.2015) 15 December 2014 (15.12.2014) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
LEVEL 3 COMMUNICATIONS, LLC 

1. T11is international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. T11is report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
20 June 2017 (20.06.2017) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Athina Nickitas-Etienne 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team4@wipo.int 

Form PCT/IB/373 (January 2004) 
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PCT/US2015/065476 10.02.2016 

PATENT COOPERATION TREATY 

From the 
lNTERNATlUNAL SEARCHING AUTHORITY 

To: GREGORY P. DURBIN 
POLSINELLI PC 

PCT 
900 W. 48TH PLACE 
SUITE 900 
KANSAS CITY, MO 64112 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing l O FEB 2016 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

0492-WO-01 

International application No. International filing date (day/month/year) 

PCT/US:.w 1 t>/Uot>4 /o 14 Uecember 2015 

lnternationl'!I PMent Classification (]PC) or both national classification and IPC 
IPC(8) - G06F 17 /30 (2016.01) 
CPC- G06F H/30902 i2(rl6.01 l 

Applicant LEVEL 3 COMMUNICATIONS, LLC 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day!monthlyear) 

15 December 2014 

C8'.J Box No. I 

D Box No. II 

D BoxNo.Ill 

□ Box No. TV 

~ Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial applicability; 
citl'ltions and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VJII Certain observations on the international 11pplication 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the JPEA, the applicant is invited to submit to the lPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing ofForm 
PCT/JSA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer 
Mail Stop PCT, Attn: ISA/US 

Blaine R. Copenheaver Commissioner for Patents 01 February 2016 
P.O. Box 1450, Alexandria, VA 22313-1450 PCT Helpdesk: 571-272-4300 

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774 

Form PCT/ISA/237 (cover sheet) (January 2015) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

PCT/US2015/065476 10.02.2016 

h1Lt:rnatiu11al application Nu. 

Pr-T II lR?o 1ntoofi47n 

I. With regard to the language, this opinion has been established on the basis of: 

IZl 
□ 

the international application in the language in which it was filed. 

a translation of the international application into ______________ which is the language ofa translation 
furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

2. D This opinion has been established talcing into account the rectification ofan obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43his. l(a)). 

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis ofa sequence listing: 

a. D forming part of the international application as filed: 

D in the form ofan Annex C/ST.25 text file. 

D on paper or in the form of an image file. 

b. D furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of international 
search only in the form ofan Annex C/ST.25 text file. 

c. LJ furnished subsequent to the international filing date for the purposes of international search only: 

D in the form ofan Annex C/ST.25 text file (Rule 13ter.l(a)). 

D on paper or in the form of an image file (Rule 13ter. l(b) and Administrative Instructions, Section 713). 

4. D In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were fitmishe<l. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (January 2015) 
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PCT/US2015/065476 10.02.2016 

WKI I l l'.N Ul'INIUN 01<' THI+.: 
Intornationul application Nu. 

INTERNATIONAL SEARCHING AUTHORITY PCT /US2015/0654 76 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims None 
YES 

Claims 1-16 NO 

Inventive step (IS) Claims None YES 

f:laims 1-16 NO 

Industrial applicability (IA) Claims 1-16 YES 

Claims None NO 

2. Citations and explanations: 

Claims 1-16 lack novelty under PCT Article 33(2) as being anticipated by O'Rourke et al. (hereinafter O'Rourke). 

Re(larding Claims 1 and 9, O'Rourke discloses a comrmtAr-implAmented method and a computer program product having computer 
readable instructions stored on non-transitory computer readable media, the computer readable instructions including instructions 
(computer-readable media provide nonvolatile storage of computer readable instructions, data structures, program modules and other 

data for computer 642, para. [0056]) for implementing a computer-implemented method, said method operable on a device comprising 
hc1rdware including memory and at least one processor and running a service on said hardware (Computer 642 includes one or more 
processors or processing units 644, a system memmy 646, para. [0055]), operable with a content delivery network (CDN), the method 
comprising, by a node in the CDN (cache server 204 is able to redistribute the media content to multiple local clients, para. [0025]): 
(A) in response (handling a client request to receive pre-recorded content, para. [0039]) to a request for content (receives a request for 
content, para. [0038]), determining if the content is cached locally (the cache policies determine whether the requested content is available 
on the cache server, para. [0041]); 
(8) when it is determined that said content is cached locally (determine whether the requested content is available on the cache server 
(block 508). If the requested content is available, then , para. [0041]), then: 
(8)(1) determining a current (identifies the policies related to requests for pre-recorded content, para. (0039]) cache policy (cache policies, 
para. [0039]) associated with the content (associated with the requested content, para. [0039]}; and then 
(8)(2) determining, based on (An acceptable version is determined based on the cache policies, para. [0041]) said current cache policy 
associated with the content (identifies the policies related to requests for[ ... ] content, para. [00441), whether it is acceptable to serve the 
content that is cached locally {then the cache policies determine whether the cached version of the requested content is an acceptable 
version, para. [0041]); 
(8)(3) based on said determining in (8)(2) (If the cached version is acceptable, the procedure continues to block 512, para. [00411), 
(i) when it is not acceptable to serve the content that is cached locally (If the cached version of the requested content is not acceptable, 
Liam the procedure branches from block b1U to block 514, para. [00411), obtaining a new version of the content (block 514, where the 
cache server downloads the current version of the requested content from the origin server, para. [0041]) and then serving thA miw 
version of the content (after it has finished downloading), the cache server provides the current version to the client, para. [0041]), and 
(ii) when it is acceptable to serve the content that is cached locally (determine whether the cached version of the requested content is an 
acceptable version[ ... ] If the cached version is acceptable, para. [0041]), serving the content that is cached locally (the cache server 
provides the cached version of the requested content to the client, para. (0041]). 

Regarding Claims 2 and 10, O'Rourke discloses the method and computer program product further comprising: (C) when it is determined 
that said content is not cached locally (If block 508 determines that the requested content is not available on the cache server, then, para. 
[00421), then (C)(1) obtaining the content (he procedure branches to block 514, where the cache server downloads the current version of 
the requested content from the origin server, para. [00421) and then 
(C)(2) serving the content obtained in (C)(1) (provides the current version to the client, para. [00411). 

Regarding Claims 3 and 11, O'Rourke discloses the method and computer program product wherein the request comprises an HTTP 
request (a URL associated with the requested content, para. [0039]) and wherein the content comprises one or more resources (data is 
cached in multiple cache servers 254 and 255, para. [00291). 

Regarding Claims 4 and 12, O'Rourke discloses the method and computer program product wherein the current cache policy is 
determined from a locatiu11 distinct from the node (Cache server 204 receives a set of cache policies 21 O (also referred to as "policy 
plug-ins"), para. [0024), a data storage device 310 for storing data and other information used by the various components of the cache 
server, para. [0035]). 

Regarding Claims 5 and 13, O'Rourke discloses the method and computer program product wherein the location is a database (Cache 
server 204 receives a set of cache policies 210 (also referred to as "policy plug-ins"), para. [0024], a data storage device 310 for storing 
data and other information used by the various components of the cache server, para. [0035]) .. 

Regarding Claims 6 and 14, O'Rourke discloses the method and computer program product wherein the cache policy relates to caching 
content within the CDN (cache policies will determine whether a copy of the requested content should be cached by the cache server, 
para. [00521). 

Form PCT/lSA/237 (Box No. V) (January 2015) 
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\VRITTEN UPll'HUN UI< I'HJ<: 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

PCT/US2015/065476 10.02.2016 

Intomutional applicativn Nu. 

PCT /US2015/0654 76 

Regarding Claims 7 and 15, O'Rourke discloses the method and computer program product wherein the cache policy also relates to 
caching content outside the CDN (cache policies dictate that the client be redirected to a different server, para. [00421). 

Regarding Claims 8 and 16, O'Rourke discloses the method and computer program product wherein version identifiers are associated with 
caching policies, and wherein said determining said current cache policy in (8)(1) (cache server 300 can be "customized" by each system 
administrator by defining their own set of cache policies 304, para. [0036]) comprises: 
(i) comparing a first version identifier associated with the current cache policy with a second version identifier associated with a cache 
policy associated with tho content at the node in the CDN (cache µulidt!s may determine[ ... ] how often to check the "freshness", para. 
[0037], operate in different manners (e.g., caching different types of content) based on differences in the cache policies applied to the 
cacho corvorc, pom. [0031]) 
(ii) using the cache policy associated with the content at the node as the current cache policy when the first version identifier is identical to 
the second version identifier (the two sets of cache policies 260 are identical, para. [0030]), otherwise obtaining the current cache policy 
from a location distinct from the node (Additional cache plug-in modules can be installed by the system administrator at any time and 
existing cache plug-in modules can be removed by the system administrator at any time, para. [0033]). 

Claims 1-10 ;,,.,.,1111., c.;rilt!ria st!l out In PCT Article ::S::S(4), and thus have industrial applicability because the subject matter claimed can be 
made or used in industry. 

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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Attorney Docket No. 0492-US-Cl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

First Applicant 

Filed 

15/588,935 Confirmation No. 2851 

NEWTON, et al. Art Unit 2447 

May 8, 2017 Examiner Not Yet Assigned 

Title CACHING IN A CONTENT DELIVERY FRAMEWORK 

Docket No. 0492-US-Cl 

Submitted Via EFS-Web 

Sir: 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. §§ 1.56, 1.97, AND 1.98 

The Examiner is respectfully requested to consider the patents, patent applications, 
publications, or other information cataloged on the enclosed Form (e.g., PTO-1449, PTO-892, 
PTO/SB/08, etc.) during examination of the above-identified patent application. The order of 
presentation of the references should not be construed as an indication of importance. These 
references are submitted for the Examiner's consideration and are submitted pursuant to an 
Applicant's duty of disclosure under 37 C.F.R. § 1.56. 

Copies of all of the cited documents: 

D are enclosed unless otherwise indicated on the enclosed Form PTO/SB/08a. 

D have been previously furnished to the Office in prior application No._, filed 
_, which the present application relies upon for an earlier effective filing date under 35 U.S.C. 
§ 120. Therefore, no copies of the cited documents are included herewith pursuant to 37 C.F.R. 
§ 1.98(d); MPEP § 609(IIl)(A)(2). 

IZJ are enclosed unless they are U.S. patents or U.S. patent application publications 
pursuant to 37 C.F.R. § 1.98(a). 

287

Page 287 of 344



I 
BASIS 

This information disclosure statement is filed pursuant to 

~ 37 C.F.R. § 1.97(b). 

Attorney Docket No. 0492-US-Cl 

This information disclosure statement is filed either ( 1) within three months of the 
filing date of a national application other than a continued prosecution application 
under 37 C.F.R. § 1.53(d); (2) within three months of the date of entry of the 
national stage as set forth in 37 C.F.R. § 1.491 in an international application; (3) 
before the mailing date of a first Office action on the merits; ( 4) concurrently with 
the filing of a request for continued examination under 37 C.F.R. § 1.114; or 
(5) before the mailing of a first Office action after the filing of a request for 
continued examination under 37 C.F.R. § 1.114, whichever event occurs last. 

Accordingly, this information disclosure statement requires no fee and no 
certification. 

0 37 C.F.R. § 1.97(c). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(b), but before the mailing date of any of (1) a final action under 
37 C.F.R. § 1.113; (2) a notice of allowance under 37 C.F.R. § 1.311; or (3) an 
action that otherwise closes prosecution in the application. 

Accordingly, this information disclosure statement requires either the fee 
specified in 37 C.F.R. § l.17(p) for submission of an information disclosure 
statement under 37 C.F.R. § 1.97(c), or a statement under 37 C.F.R. § 1.97(e). 

0 37 C.F.R. § 1.97(d). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(c) since a: 

D final action under 37 C.F.R. § 1.113 

D notice of allowance under 37 C.F.R. § 1.311 

was mailed to the Applicant on ____ _ 

Accordingly, this information disclosure statement requires the fee set forth in 
37 C.F.R. § l.17(p) to consider an information disclosure statement under 
37 C.F.R. § 1.97(d), and a statement under 37 C.F.R. § 1.97(e). 

If this statement crosses in the mail with an Office action, or is otherwise not in the 
indicated category of 37 C.F.R. § 1.97, it is respectfully requested that this statement be treated 
in the next appropriate category and made of record. To the extent required, please treat this 
paper as a conditional petition for acceptance of the information disclosure statement. 

Page 2 of 5 
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II 
FEES 

Any required fee is being paid as indicated below: 

IZJ No fee is due. 

Attorney Docket No. 0492-US-Cl 

D The $180 fee specified in 37 C.F.R. § 1.l 7(p) for submission of an information 
disclosure statement under 37 C.F.R. § 1.97(c) or (d) is due. 

D This fee is paid by credit card. 

D Please charge the required fee to Deposit Account No. 505063. 

IZJ The Commissioner is hereby authorized to charge any additional required fees or 
credit any overpayments associated with this information disclosure statement to 
the account. 

III 

CERTIFICATION 

Pursuant to 37 C.F.R. § 1.97(e), I state as follows: 

IZJ No statement is necessary. 

D Each item of information contained in this information disclosure statement was 
first cited in a communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this information 
disclosure statement. 37 C.F.R. § 1.97(e)(l). 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to my knowledge after making reasonable inquiry, no item of 
information contained in this information disclosure statement was known to any 
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 
filing of this information disclosure statement. 37 C.F.R. § 1.97(e)(2). 

Pursuant to 37 C.F.R. § 1.704(d), I state as follows: 

D Each item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart application, 
and this communication was not received by any individual designated in 
37 C.F.R. § 1.56(c) more than thirty days prior to the filing of this information 
disclosure statement. 

Page 3 of 5 
289

Page 289 of 344



Attorney Docket No. 0492-US-Cl 

IV 
FOREIGN LANGUAGE REFERENCES 

Pursuant to 37 C.F.R. § 1.98(a)(3)(i), any information disclosure statement filed under 
37 C.F.R. § 1.97 shall include a concise explanation of the relevance, as it is presently 
understood by the individual designated in§ 1.56(c) most knowledgeable about the content of 
the information, of each patent, publication, or other information listed that is not in the English 
language. The concise explanation may be either separate from the specification or incorporated 
therein. In compliance with the rules, the Applicant states as follows: 

D No concise explanation is required since all cited references are in English. 

D A concise explanation of the relevance of one or more foreign language 
references is attached. 

D According to the procedural policy adopted by the PTO with regard to disclosure 
requirements, the Applicant is satisfying the disclosure requirement pursuant to 
MPEP § 609.04(a)(III) by submitting herewith the following: 

D English language versions of any non-English language documents. 

D English language versions of one or more search reports or other actions 
by one or more foreign patent offices in one or more counterpart foreign 
applications, which indicate the degree of relevance found by the foreign 
office(s). 

D Pursuant to 37 C.F.R. § 1.98(a)(3)(ii), a copy of a translation is not 
submitted herewith because a written English-language translation of a 
non-English-language document, or portion thereof, is not within the 
possession, custody, or control of, or is readily available to any individual 
designated in § 1.56( c ). 

The Applicant has not analyzed these documents and, therefore, declines to 
comment on their relevance at this time. 

D One or more English language abstracts for the non-English language references 
are also enclosed. 

It is respectfully requested that: 

V 
REMARKS 

(1) The Examiner sign the enclosed Form to evidence that the cited information has been 
fully considered by the Patent and Trademark Office during the examination of this 
application; and 
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Attorney Docket No. 0492-US-Cl 

(2) The citations for the cited information be printed on any patent that issues from this 
application. 

The submission of this information disclosure statement by the Applicant shall not be 
construed as a representation that a search has been performed or that no other material 
information under 37 C.F.R. § 1.56 exists. See 37 C.F.R. § l.97(g). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, material to the patentability of one or more of the pending claims in this application pursuant 
to 37 C.F.R. § l.56(b), unless specifically designated by the Applicant as such. See 37 C.F.R. 
§ l.97(h). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, or even qualifies as "prior art" under 35 U.S.C. § 102 with respect to this invention, unless 
specifically designated by the Applicant as such. 

Notwithstanding any statements by the Applicant, the Examiner is urged to form his or 
her own conclusion regarding the relevance of the cited information. 

VI 
CONCLUSION 

The Examiner is encouraged to contact the undersigned attorney to discuss any questions 
concerning this information disclosure statement or any of the information cited or referred to 
herein. 

Date: July 11, 2017 

Respectfully submitted, 

/JCS/ 
Jonathan C. Siekmann, Reg. No. 58,259 
USPTO Customer No. 83579 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, Colorado 80021 
Tel: 720-888-2140 
Fax: 720-888-5619 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/588,935 05/08/2017 

83579 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Christopher Newton 0492-US-Cl 
CONFIRMATION NO. 2851 

POA ACCEPTANCE LETTER 
LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 111111111111111111111111]~!1]!~1!~1!~1! ~IH!IH] 111111111111111 IIII IIII 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

Date Mailed: 05/25/2017 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/22/2017. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/dgela/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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PTO/AIA/80 (07-12) 
Approved for use through 11/30/2014. 0MB 0651 .. (1035 

U.S. Patent and Trademark Office; US DEPARTMENT OF COMMERCE 
Under tt;e Paperwork Reduction Act of 1995. no persons are required to respond to a coiiection of information unless it displays a vaiid 0MB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in tM attached statement 
under 37 CFR 3.73(c). 
I hereby appoint: 

~ Practitioners associated with Customer Number: 

183579 I OR 

□ Practilioner(s) named below (if rnore than ten patent practitioners are to be named, then a customer number must be used): 

Narne Registration Name Registration 
Number Number 

As aitomey(s) or agent(s) to represent the undersigned before tile United States Patent and Trademark Office (US PTO) in connection with 
any and all patent applications assigned onlv to the undersigned according to the USPTO assignment records or assignments documents 
attached to this form in accordance with 37 CFR 3. 73(c). 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) lo: 

□ The address associated with Customer Number: 

I I OR 

DI Firm or 
Individual Name 

Address 

City !state I Zip 
I 

Country 

Telephone I Emaii 

Assignee Name and Address: LEVEL 3 COMMUNICATIONS, LLC 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

A copy of this form, together with a statement under 37 CFR 3.73{c) {Form PTO/AIA/96 or equivalent) is required to be 
Filed in each application in which this form is used. The statement under 37 CFR. 3.73(c) may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee 

Signature /David D. Wier/ Date May 22, 2017 

Name David D. Wier Telephone 720-888-3539 

Title VP Patent Counsel 
- . I h:s collect:on of 1nforrnat1on :s required by 37 CFR 1.31, 1.32 and 1.33. H;e irrforrnatron rs required to obtarn or retain a benefit by u,e publrc wh1c11 rs to Frie (and 
by the USPTO to process) an app!ication. Confidentiality is [~0vemed by 35 U .S.C. 122 and 37 CFR 1. 11 and 1.14. This coiiection !s estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application forr11 to tile USPTO, Time wili vary depending upon the individual case. Any 
cornrnents on the amount of trme you require to complete \hrs form and/or suggestions for reducing \hrs 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 I\JOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 293
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Privacy Act Statement 

The Privacy Act of 1974 (P.L 93ft579} requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of U1is information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be dise!osed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of tM record. 

4. A record in this system of records may be disc!osed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 197 4, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from t~1is system of records may be disclosed, as a routine use, to tM public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to tM 
public if the record was filed in an application which became abandoned or in w~1ich the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from t~1is system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: Level 3 Communications, LLC 

Application No./Patent No.: 151588,935 Filed/Issue Date: _0_5_10_8_!2_0_1_7 ________ _ 

Titled: Apparatus, System, and Method for Asymmetrical and Dynamic Routing 

Level 3 Communications, LLC , a Limited Liability Company 
--------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: Newton, Christopher To: Level 3 Communications, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 04241 5 , Frame 0361 , or for which a copy thereof is attached. 

2_ From: Crowder, William To: Level 3 Communications, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 042415 , Frame 0404 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will 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 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 295
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

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

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

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

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

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

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

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

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

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

/David D. Wier/ May 22, 2017 
Signature 

David D. Wier 
Printed or Typed Name 

[Page 2 of 2] 

Date 

48,229 
Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

297

Page 297 of 344



Electronic Acknowledgement Receipt 

EFSID: 29275533 

Application Number: 15588935 

International Application Number: 

Confirmation Number: 2851 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Customer Number: 83579 

Filer: David Dewey Wier/Kathleen Mcinnish 

Filer Authorized By: David Dewey Wier 

Attorney Docket Number: 0492-US-Cl 

Receipt Date: 22-MA Y-2017 

Filing Date: 08-MA Y-2017 

Time Stamp: 15:46:37 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

80597 

1 Power of Attorney POA.pdf no 2 
62aec92771 b6ef1 07b 1 a54f6a90d4473be2 

4e9e9 

Warnings: 298
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Information: 

120613 

2 
Assignee showing of ownership per 37 

492USC1 _373c.pdf no 3 
CFR 3.73 

36867e75694a5402aebbcfa8c098b59c5d5 
dSOO 

Warnings: 

Information: 

Total Files Size (in bytes) 201210 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

15/588,935 

83579 

FILING or 
37l(c)DATE 

05/08/2017 

GRPART 

UNIT 

2447 

LEVEL 3 COMMUNICATIONS, LLC 
Attn: Patent Docketing 
1025 Eldorado Blvd. 
Broomfield, CO 80021 

FIL FEE REC'D 

1600 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

0492-US-Cl 14 2 
CONFIRMATION NO. 2851 

FILING RECEIPT 

1111111111111111111111 m~m11w~1,~j~11~ 11111111111111111111111 

Date Mailed: 05/16/2017 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christopher Newton, Westlake Village, CA; 
William Crowder, Camarillo, CA; 

Applicant( s) 
Level 3 Communications, LLC, Broomfield, CO; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/570,512 12/15/2014 PAT 9648127 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 05/15/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/588,935 
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Projected Publication Date: 08/24/2017 

Non-Publication Request: No 

Early Publication Request: No 
Title 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

Preliminary Class 

709 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/588,935 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 14 (37 CFR 1.16(i)) 
minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" 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 found in the appropriate box in column 1. 
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PTO/SB/08a (01-08) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE Comolete if Known 

STATEMENT BY APPLICANT Application Number 15/588,935 
Filing Date May 8, 2017 
First Named Inventor Christopher Newton 
Art Unit 2447 
Examiner Name Not Yet Assigned 

(Use as many sheets as necessary) 

Sheet I 1 I of I 1 
Attorney Docket No: 0492-US-C1 

US PATENT DOCUMENTS 
Examiner Cite Document Publication Date Name of Patentee or Applicant of Cited Document Pages, Columns, Lines, 

Initial* No Number Where Relevant Passages 
or RelevantFigures Appear 

20030188021 Oct2,2003 Challenqer, Jame R. 
20060095532 May 4, 2006 O'Rourke, Bret P., et al. 
20120209942 Auq 16, 2012 Zehavi, Ronni et al. 
20130254343 Sep 26, 2013 Stevens, Matthew J., et al. 
20160173634 Jun 16, 2016 Newton, Christopher et al. 
6965968 Nov 15, 2005 Touboul, Shlomo 
7587515 Sep 8, 2009 Aqarwalla, Rajesh S. 
7730154 Jun 1, 2010 Aqarwalla, Raiesh S. 
7912921 Mar 22, 2011 O'Rourke, Bret P. 
7987239 Jul26,2011 Aqarwalla, Raiesh S. 
8812695 Auq 19, 2014 Luna, Michael 
8984166 Mar 17, 2015 Graham-Cumminq, John 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Pages, Columns, T2 

Examiner Cite 
Document 

Name of Patentee or Applicant of cited Lines, Where 

Initials* No Publication Date Document Relevant Passages 
or RelevantFigures 
Aooear 

OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS 
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item T2 
Initials* No 1 (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 

publisher, city and/or country where published. 

International Search Report dated February 10, 2016, lnt'I Appl. No. 
PCT/US15/065476, lnt'I Filing Date December 14, 2015; Dkt. No. 0492-WO-01 , 
3 DOS. 

Written Opinion of the International Searching Authority dated February 10, 
2016, lnt'I Appl. No. PCT/US15/065476, lnt'I Filing Date December 14, 2015; 
Dkt. No. 0492-WO-01 , 4 pqs. 

EXAMINER DATE CONSIDERED 

Substitute Disclosure Statement Form (PTO-1449) 
• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next communication to 

applicant.1 Applicant's unique citation designation number (optional) 2 Applicant is to place a check mark here if English language Translation is attached 
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Electronic Acknowledgement Receipt 

EFSID: 29158097 

Application Number: 15588935 

International Application Number: 

Confirmation Number: 2851 

Title of Invention: CACHING IN A CONTENT DELIVERY FRAMEWORK 

First Named Inventor/Applicant Name: Christopher Newton 

Customer Number: 83579 

Filer: David Dewey Wier/Kathleen Mcinnish 

Filer Authorized By: David Dewey Wier 

Attorney Docket Number: 0492-US-Cl 

Receipt Date: 09-MA Y-2017 

Filing Date: 

Time Stamp: 14:46:33 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

37470 

1 Transmittal Letter 492USC1_IDS.pdf no 5 
e2749a4f044ad3983e6a3986596385ffe335 

77da 
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Information: 

31616 

2 
Information Disclosure Statement (IDS) 

492USC1 _sb08.pdf no 1 
Form (SB08) 

4 700b4c63ed9Sd98c4b68175a32c24398fb 
baab1 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

Total Files Size (in bytes) 69086 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No. 0492-US-Cl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 

First Applicant 

Filed 

Title 

Docket No. 

15/588,935 Confirmation No. 2851 

NEWTON, et al. Art Unit 2447 

May 8, 2017 Examiner Not Yet Assigned 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

0492-US-Cl 

Submitted Via EFS-Web 

Sir: 

INFORMATION DISCLOSURE STATEMENT 
PURSUANT TO 37 C.F.R. §§ 1.56, 1.97, AND 1.98 

The Examiner is respectfully requested to consider the patents, patent applications, 
publications, or other information cataloged on the enclosed Form (e.g., PTO-1449, PTO-892, 
PTO/SB/08, etc.) during examination of the above-identified patent application. The order of 
presentation of the references should not be construed as an indication of importance. These 
references are submitted for the Examiner's consideration and are submitted pursuant to an 
Applicant's duty of disclosure under 37 C.F.R. § 1.56. 

Copies of all of the cited documents: 

D are enclosed unless otherwise indicated on the enclosed Form PTO/SB/08a. 

IZJ have been previously furnished to the Office in prior application No. 
14/570,512 , filed December 15, 2014 , which the present application relies upon for an 

earlier effective filing date under 35 U.S.C. § 120. Therefore, no copies of the cited documents 
are included herewith pursuant to 37 C.F.R. § 1.98(d); MPEP § 609(IIl)(A)(2). 

D are enclosed unless they are U.S. patents or U.S. patent application publications 
pursuant to 37 C.F.R. § 1.98(a). 
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I 
BASIS 

This information disclosure statement is filed pursuant to 

~ 37 C.F.R. § 1.97(b). 

Attorney Docket No. 0492-US-Cl 

This information disclosure statement is filed either ( 1) within three months of the 
filing date of a national application other than a continued prosecution application 
under 37 C.F.R. § 1.53(d); (2) within three months of the date of entry of the 
national stage as set forth in 37 C.F.R. § 1.491 in an international application; (3) 
before the mailing date of a first Office action on the merits; ( 4) concurrently with 
the filing of a request for continued examination under 37 C.F.R. § 1.114; or 
(5) before the mailing of a first Office action after the filing of a request for 
continued examination under 37 C.F.R. § 1.114, whichever event occurs last. 

Accordingly, this information disclosure statement requires no fee and no 
certification. 

0 37 C.F.R. § 1.97(c). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(b), but before the mailing date of any of (1) a final action under 
37 C.F.R. § 1.113; (2) a notice of allowance under 37 C.F.R. § 1.311; or (3) an 
action that otherwise closes prosecution in the application. 

Accordingly, this information disclosure statement requires either the fee 
specified in 37 C.F.R. § l.17(p) for submission of an information disclosure 
statement under 37 C.F.R. § 1.97(c), or a statement under 37 C.F.R. § 1.97(e). 

0 37 C.F.R. § 1.97(d). 
This information disclosure statement is filed after the period specified in 
37 C.F.R. § 1.97(c) since a: 

D final action under 37 C.F.R. § 1.113 

D notice of allowance under 37 C.F.R. § 1.311 

was mailed to the Applicant on ____ _ 

Accordingly, this information disclosure statement requires the fee set forth in 
37 C.F.R. § l.17(p) to consider an information disclosure statement under 
37 C.F.R. § 1.97(d), and a statement under 37 C.F.R. § 1.97(e). 

If this statement crosses in the mail with an Office action, or is otherwise not in the 
indicated category of 37 C.F.R. § 1.97, it is respectfully requested that this statement be treated 
in the next appropriate category and made of record. To the extent required, please treat this 
paper as a conditional petition for acceptance of the information disclosure statement. 
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II 
FEES 

Any required fee is being paid as indicated below: 

IZJ No fee is due. 

Attorney Docket No. 0492-US-Cl 

D The $180 fee specified in 37 C.F.R. § 1.l 7(p) for submission of an information 
disclosure statement under 37 C.F.R. § 1.97(c) or (d) is due. 

D This fee is paid by credit card. 

D Please charge the required fee to Deposit Account No. 505063. 

IZJ The Commissioner is hereby authorized to charge any additional required fees or 
credit any overpayments associated with this information disclosure statement to 
the account. 

III 

CERTIFICATION 

Pursuant to 37 C.F.R. § 1.97(e), I state as follows: 

IZJ No statement is necessary. 

D Each item of information contained in this information disclosure statement was 
first cited in a communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this information 
disclosure statement. 37 C.F.R. § 1.97(e)(l). 

D No item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart foreign 
application, and, to my knowledge after making reasonable inquiry, no item of 
information contained in this information disclosure statement was known to any 
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 
filing of this information disclosure statement. 37 C.F.R. § 1.97(e)(2). 

Pursuant to 37 C.F.R. § 1.704(d), I state as follows: 

D Each item of information contained in this information disclosure statement was 
cited in a communication from a foreign patent office in a counterpart application, 
and this communication was not received by any individual designated in 
37 C.F.R. § 1.56(c) more than thirty days prior to the filing of this information 
disclosure statement. 
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Attorney Docket No. 0492-US-Cl 

IV 
FOREIGN LANGUAGE REFERENCES 

Pursuant to 37 C.F.R. § 1.98(a)(3)(i), any information disclosure statement filed under 
37 C.F.R. § 1.97 shall include a concise explanation of the relevance, as it is presently 
understood by the individual designated in§ 1.56(c) most knowledgeable about the content of 
the information, of each patent, publication, or other information listed that is not in the English 
language. The concise explanation may be either separate from the specification or incorporated 
therein. In compliance with the rules, the Applicant states as follows: 

D No concise explanation is required since all cited references are in English. 

D A concise explanation of the relevance of one or more foreign language 
references is attached. 

D According to the procedural policy adopted by the PTO with regard to disclosure 
requirements, the Applicant is satisfying the disclosure requirement pursuant to 
MPEP § 609.04(a)(III) by submitting herewith the following: 

D English language versions of any non-English language documents. 

D English language versions of one or more search reports or other actions 
by one or more foreign patent offices in one or more counterpart foreign 
applications, which indicate the degree of relevance found by the foreign 
office(s). 

D Pursuant to 37 C.F.R. § 1.98(a)(3)(ii), a copy of a translation is not 
submitted herewith because a written English-language translation of a 
non-English-language document, or portion thereof, is not within the 
possession, custody, or control of, or is readily available to any individual 
designated in § 1.56( c ). 

The Applicant has not analyzed these documents and, therefore, declines to 
comment on their relevance at this time. 

D One or more English language abstracts for the non-English language references 
are also enclosed. 

It is respectfully requested that: 

V 
REMARKS 

(1) The Examiner sign the enclosed Form to evidence that the cited information has been 
fully considered by the Patent and Trademark Office during the examination of this 
application; and 
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Attorney Docket No. 0492-US-Cl 

(2) The citations for the cited information be printed on any patent that issues from this 
application. 

The submission of this information disclosure statement by the Applicant shall not be 
construed as a representation that a search has been performed or that no other material 
information under 37 C.F.R. § 1.56 exists. See 37 C.F.R. § l.97(g). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, material to the patentability of one or more of the pending claims in this application pursuant 
to 37 C.F.R. § l.56(b), unless specifically designated by the Applicant as such. See 37 C.F.R. 
§ l.97(h). 

The submission of this information disclosure statement by the Applicant shall not be 
construed as an admission that any information cited or referred to herein is, or is considered to 
be, or even qualifies as "prior art" under 35 U.S.C. § 102 with respect to this invention, unless 
specifically designated by the Applicant as such. 

Notwithstanding any statements by the Applicant, the Examiner is urged to form his or 
her own conclusion regarding the relevance of the cited information. 

VI 
CONCLUSION 

The Examiner is encouraged to contact the undersigned attorney to discuss any questions 
concerning this information disclosure statement or any of the information cited or referred to 
herein. 

Date: May 9, 2017 

Respectfully submitted, 

/JCS/ 
Jonathan C. Siekmann, Reg. No. 58,259 
USPTO Customer No. 83579 
Level 3 Communications, LLC 
1025 Eldorado Blvd. 
Broomfield, Colorado 80021 
Tel: 720-888-2140 
Fax: 720-888-5619 
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PTO/AIN01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

Ii] United States application or PCT international application number 14/5?0,512 

filed on 12-15-2014 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14 ). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: William Crowder 

' \\A 

Signature: ( 6 )Cl{ C". C~-= 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will 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 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1. 76) 

Title of CACHING IN A CONTENT DELIVERY FRAMEWORK 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or □ 

Ill United States application or PCT international application number 141570,512 

filed on 12-15-2014 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
( other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the US PTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Christopher Newton 

Signature: C .AJffkh 
Date (Optional): 2.,;,nl hn4 'Zt:>/) 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of mformat1on Is reqwed by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtam or retain a benefit by the public which Is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1. 14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will 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 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-B00-PTO-9199 and select option 2. 
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Docket No. 0492-US-Cl 

CACHING IN A CONTENT DELIVERY FRAMEWORK 

BACKGROUND OF THE INVENTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of and claims the benefit of priority from 

U.S. Patent Application No. 14/570,512, entitled "CACHING IN A CONTENT 

DELIVERY FRAMEWORK," filed December 15, 2014, the entire contents of which are 

fully incorporated by reference herein for all purposes. 

INCORPORATION BY REFERENCE 

[0002] The following U.S. Patent and published U.S. patent applications are 

hereby fully incorporated herein by reference for all purposes: 

1. U.S. Patent No. 9,456,053, entitled "Content Delivery Network," issued 

September 27, 2016 (filed December 14, 2012); 

2. U.S. Patent No. 9,451,045, entitled "Content Delivery Network," issued 

September 20, 2016 (filed December 14, 2012); 

3. U.S. Published Patent Application No. US 2014-0344399 Al, entitled 

"Origin Server-Side Channel In A Content Delivery Framework," filed 

June 17, 2014; and 

4. U.S. Patent No. 6,185,598, entitled "Optimized Network Resource 

Location," issued February 6, 2001 (filed February 10, 1998). 

FIELD OF THE INVENTION 

[0003] This invention relates to content delivery and content delivery networks, 

and, more specifically, to caching in content delivery networks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] Other objects, features, and characteristics of the present invention as well 

as the methods of operation and functions of the related elements of structure, and the 

combination of parts and economies of manufacture, will become more apparent upon 

consideration of the following description and the appended claims with reference to the 

accompanying drawings, all of which form a part of this specification. 
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[0005] FIG. 1 shows aspects of an exemplary content delivery framework in 

accordance with an exemplary embodiment hereof; 

[0006] FIG. 2 shows aspects of an exemplary content delivery network (CDN) 

according to exemplary embodiments hereof; 

[0007] FIG. 3 is a flowchart of aspects of processing according to exemplary 

embodiments hereof; and 

[0008] 

hereof. 

FIG. 4 depicts aspects of computing according to exemplary embodiments 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EXEMPLARY 

EMBODIMENTS 

GLOSSARY 

[0009] As used herein, unless used otherwise, the following terms or 

abbreviations have the following meanings: 

[0010] 

[0011] 

[0012] 

[0013] 

[0014] 

[0015] 

[0016] 

CD means Content Delivery; 

CDN means Content Delivery Network; 

HTTP means Hyper Text Transfer Protocol; 

HTTPS means HTTP Secure; 

TTL means time to live; 

URI means Uniform Resource Identifier; 

URL means Uniform Resource Locator. 

BACKGROUND AND OVERVIEW 

[0017] A content delivery network (CDN) distributes content (e.g., resources) 

efficiently to clients on behalf of one or more content providers, preferably via a public 

Internet. Content providers provide their content (e.g., resources) via origin sources 

(origin servers or origins), and a CDN can also provide an over-the-top transport 

mechanism for efficiently sending content in the reverse direction - from a client to an 

origin server. Both end-users (clients) and content providers benefit from using a CDN. 

Using a CDN, a content provider is able to take pressure off (and thereby reduce the load 

on) its own servers (e.g., its origin servers). Clients benefit by being able to obtain 

content with fewer delays. 
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[0018] With reference to FIG. 1 which shows an exemplary content delivery 

framework 100 according to exemplary embodiments hereof, content 102 associated with 

one or more subscribers 104 may be distributed to clients 106 via one or more CDNs 108. 

The CDN(s) 108 may be any kind of CDN and may include sub-CDNs, delegated CDNs, 

partial CDNs, etc. Exemplary CDNs are described in U.S. Published Patent Applications 

Nos. US 2013-0159472 and US 2013-0159473, both filed December 12, 2012; and No. 

US 2014-0344399 Al, filed June 17, 2014; and U.S. Patent No. 6,185,598, filed February 

10, 1998, the entire contents of each of which has been fully incorporated herein by 

reference for all purposes. FIG. 2 shows aspects of an exemplary CDN 108 according to 

exemplary embodiments hereof. 

[0019] As used herein, clients are agents (e.g., browsers, set-top boxes, or other 

applications) used, e.g., by end users to issue requests (e.g., DNS and HTTP requests) 

within the system. When no CDN or other intermediaries are in use, such requests may 

go directly to the subscriber's own servers (e.g., their origin servers) or to other 

components in the Internet. When a content provider subscribes to CD services (e.g., as 

described U.S. Published Patent Applications Nos. US 2013-0159472 and 

US 2013-0159473), various requests may go to intermediate CD services that may map 

the end-user requests to origin requests, possibly transforming and caching content along 

the way. 

[0020] Each distinct origin (e.g., origin server) is typically associated with one 

subscriber, but a subscriber may be associated with any number of origins, including 

subscriber-owned and CDN provided origins. 

[0021] The physical origins with which the CDN interacts may actually be 

intermediaries that acquire content from a chain of intermediaries, perhaps, e.g., elements 

of a separate content acquisition system that ultimately terminates at a subscriber's actual 

origin servers. As far as the internals of the CDN are concerned, however, the origin is 

that service outside the system boundary from which content is directly acquired. 

[0022] As used herein, an end user is an entity (e.g., person or organization) that 

ultimately consumes some Internet service (e.g., a web site, streaming service, etc.) 

provided by a service provider entity. This provider entity is sometimes referred to as a 

subscriber in this description because they subscribe to CDN services in order to 
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efficiently deliver their content, e.g., from their origins to their consumers. A CDN may 

provide value-added mediation (e.g., caching, transformation, etc.) between its 

subscribers and their end-users. 

CACHING 

[0023] Content (e.g., a resource) may be cached both within a CDN and by other 

entities, including by a client to which that content has been served. As should be 

appreciated, a client may also be an entity within a CDN. In some cases content may be 

cached by intermediaries both within a CDN and external to the CDN. With reference 

again to the content delivery framework 100 in FIG. 1, at least some content 102 may be 

cached within the CDN(s) 108, e.g., CDN caches or cache services 110. 

[0024] Cached and cacheable content typically has a caching policy associated 

therewith, and it is generally expected that entities that process such content will obey 

those caching policies. Caching policies of particular interest here include those policies 

relating to the expiration of content, it being appreciated that it is generally undesirable to 

serve stale or expired content or to serve content in a manner that is inconsistent with the 

caching policy associated with that content. 

[0025] Caching policies may be specified as cache directives associated with 

content, and cache directives may depend, e.g., on the type ofresource. For example, 

HTTP resources (including HTTPS resources) preferably use conventional HTTP 

caching directives such as described in Internet Engineering Task Force (IETF) Request 

for Comments (RFC) 7234, "Hypertext Transfer Protocol (HTTP/I.I): Caching," the 

entire contents of which are hereby fully incorporated herein by reference for all 

purposes. As is known, in the case of HTTP resources the cache directives may be 

provided via headers associated with the resources. If no cache directives are provided 

with a resource then an entity (e.g., a cache node) may use default caching policies for 

resources of that type or from that provider. The entity may determine the default 

caching policies from another source. In general, a cache directive (or caching policy) 

associated with content (e.g., a resource or set of resources) may be provided with that 

content (e.g., as a header in the case of an HTTP resource) and/or be available from a 

location or entity (e.g., database or the like) distinct from the content. 
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[0026] A CDN may cache content on behalf of its subscribers, and preferably a 

CDN allows for specification, e.g., within a CDN node, of a cache expiration policy of 

content the CDN caches on behalf of its subscribers. A CDN may have or support an 

internal caching policy for content (e.g., a resource or set of resources), where the internal 

caching policy is a policy honored by the CDN cache that is separate and possibly 

distinct from an external caching policy for the same content (e.g., the caching policy that 

is conveyed with the content when being delivered to a client). 

[0027] In some embodiments a CDN may support a subscriber or other user or 

entity setting or overriding an internal caching policy for resources. For example, in such 

a system, a CDN customer/subscriber may access a self-service portal or the like (e.g., 

via an Application Program(ing) Interface - API) and override a caching policy from the 

origin server for some or all of their content. For example, a particular CDN subscriber 

may use a portal to set a caching policy for a particular kind of their content (e.g., for 

their PDF files or the like), e.g., so that those files are cached for a particular time period 

(e.g., a week, an hour, etc.). 

[0028] Rather than try to invalidate cached content (e.g., resources) every time a 

caching policy for that content is set, as described herein, the CDN's internal request 

processing process may determine the caching policy of requested content at request time 

rather than at fill time. In effect, the request processing uses a late-binding of the caching 

policy, thereby assuring that the latest internal caching policy is used without having to 

force invalidations (a potentially expensive process). 

[0029] Cache directives similar to those used for external caching may be used 

for internal cache policies. It should be appreciated, however, that in order to 

conveniently distinguish internal from external cache policy directives, a CDN will use 

different names for the internal cache policies and/or provide these policies (e.g., via an 

internally used HTTP header). In this manner the external cache policies may be 

provided to external entities while the internal cache policies may be acted upon by the 

CDN entities (e.g., caches). 

[0030] For example, with reference again to the content delivery framework 100 

in FIG. 1, content 102 from the subscriber(s) 104 may have internal and/or external 

cache policies (e.g., cache directives) associated therewith. Content 102' provided by the 
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CDN 108 to the client(s) 106 preferably includes external cache policies (e.g., cache 

directives). The internal cache policies may be provided with the content 102' to the 

client(s) 106, since these policies preferably use directives that the client will not 

recognize or act on. The cache policies associated with particular content may be 

included with the content (e.g., in the case of HTTP resources, as HTTP headers), or they 

may be located elsewhere. A CDN may apply a default caching policy to content in the 

absence of specific directives associated with that content. 

[0031] In some embodiments hereof the caching policies (internal and external) 

associated with content (e.g., a resource or group of resources) may be stored in a 

database (sometimes referred to herein as a RuleBase). When a client request for a 

resource is being processed the RuleBase may be accessed in order to lookup/obtain the 

required caching policies (internal and external). With reference again to FIG. 1, 

cache(s) 110 may access one or more databases 112 in order to obtain information about 

internal and/or external caching policies associated with content. 

[0032] As noted above, in some embodiments a CDN may support a subscriber or 

other user or entity setting or overriding an internal caching policy for resources, e.g., via 

a self-service portal or the like (e.g., via an API). An exemplary portal 114 is shown in 

FIG. 1 whereby subscribers may access and/or modify caching policies associated with 

their content (i.e., with content to be served by the CDN on their behalf). 

[0033] Thus, according to exemplary embodiments hereof, as a request for 

content is received at a CDN node from a client, the node will determine the caching 

expiration policy for that content (e.g., is there an override policy and if so what is it; 

otherwise a policy provided by the origin server should be honored). The caching policy 

for content may be determined, e.g., by access to the RuleBase. 

[0034] This policy is then conveyed to the caching node ( also referred to as a 

cache), e.g., as one or more cache constraints. The cache may then use those 

constraint(s) to determine if the content it has on hand (if any) can be returned to the 

requesting client, or if a refresh/reload etc. is required. As should be appreciated, if the 

node does not have the resource available then it needs to obtain the resource regardless 

of the internal caching policy, although it may honor the then-current caching policy. 
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[0035] For example, if the configuration specifies an internal caching policy of 

"one hour" then that policy is conveyed to the cache when the application requests the 

resource. If the cache has the resource, then it compares the original fill time of the 

resource it has to the specified policy ( and the current time) to determine if the resource it 

has can be served from the cached resource or if it needs to be refreshed/reloaded first ( or 

possibly asynchronously). 

[0036] If the requested resource is not in cache, then a fill is made and stored in 

cache if and only if the specified policy allows or requires it (e.g., if the response is 

marked as no-store and there is no internal policy provided that specifies a caching 

policy, then do not store it, etc.). 

[0037] Absent any internal caching policy override, the caching rules of the 

responses from the origin would still apply (i.e., the cache would return the resource if it 

saw that the resource was fresh and had no constraints). 

[0038] Any external policy would be applied as the resource is delivered to the 

client. This allows for different classes of client to specify different constraints. For 

instance, in some cases an internal request for a resource could request the resource in 

such a way as to always prevent a refresh from occurring; or could similarly require a 

refresh regardless of what the cache considers the expiration of the resource to be. 

[0039] FIG. 3 is a flowchart of aspects of processing according to exemplary 

embodiments hereof. As shown in the flowchart in FIG. 3, a cache (caching node) in the 

CDN receives a request for content (C) (at 302). The request may have reached the 

caching node in any manner (e.g., via a rendezvous system of the CDN). The content C 

may be or comprise one or more resources and the request may take the form of a URI or 

URL specifying those resources. The cache determines (at 304) whether the requested 

content C is cached locally. If it is determined (at 304) that no locally cached copy of C 

is available then the node gets a copy of the content C, preferably along with C's caching 

policy (at 306). The node may obtain the copy of C from an appropriate fill-authoritative 

node in the CDN, it being understood that the fill-authoritative node will also check that 

its cached version, if any, is not stale. In other words, the late binding cache policy 

checking is preferably performed by all intermediate nodes that provide a copy of 

- 7 -
© Level 3 Communications, LLC. All Rights Reserved. Proprietary and Confidential until published as patent application or issued patent. 

320

Page 320 of 344



Docket No. 0492-US-Cl 

requested content, whether they are providing that content to an external or internal 

client. 

[0040] On the other hand, if it is determined (at 304) that there is a locally cached 

copy of the requested content C, then the node obtains (at 310) the current cache policy 

associated with content C (e.g., from the database 112). The current cache policy is then 

used (at 312) to determine whether the node can serve the currently cached version of the 

requested content (C). If, based on the current cache policy obtained/determined in 310, 

it is not okay to serve the locally cached version of the requested content C, then the node 

gets the current version of the content C ( at 306), as described above and serves the 

current version of C (at 308). On the other hand, if it is determined (at 312) that it is 

acceptable for the node to serve the currently-cached version of the content C (based, at 

least in part, on the current cache policy for C obtained at 310), then the currently-cached 

version of the content C is served (at 308). 

[0041] Caching policies specified in the RuleBase, e.g., policies that are specified 

based on mime type and/or status code (negative caching being a particular case of this) 

may be dealt with by extending the constraints passed to the cache. For example, "if 

cached for no more than an hour, unless it is text/html in which case consider it non­

cacheable or text/* in which case cacheable for one day." It should be appreciated that a 

suitably terse syntax would apply to and be used for such constraints. 

[0042] In some cases the RuleBase constraint set may be compilable at sequence 

generation time since it typically applies property wide - there would need to be 

provision for additional filters however (the set should be limited and readily selectable 

amongst during request preparation); negative caching could similarly be handled by 

including a negative TTL value and a list of status codes to the constraint set. 

[0043] As will be appreciated, a downside of this approach is that the caching 

policy determination must be made for every request. This is unlikely to be free, and 

could be relatively costly. On the other hand, the benefit of having relatively instant 

policy updates may not be big since policy updates may be rare. To mitigate that cost, an 

implementation may store a configuration version number with each resource and only 

recalculate it if the configuration has changed. For example, such an approach would call 

into the caching engine with the current configuration version number and have the cache 
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compare that to the configuration number associated with the resource. If the 

configuration numbers are the same, then use the policy information attached to the 

resource, otherwise call back out to get the current set of constraints. Effectively this 

approach will only process the RuleBase to get the constraints if it looks like they have 

changed. In some implementations the version number may be or comprise a checksum 

or hash or the like of the caching policy (as well as or instead of a sequence number). 

The hash may be a cryptographic hash such as an MD5 or SHA or the like. In this 

manner a change that is subsequently undone may be seen as matching a prior version. 

[0044] Such a system would deal with odd constraints (e.g., the type of internal 

request that never wants to cause a refresh) by entering some sentinel sequence number 

that causes the current constraint to be requested. To support such an approach, the 

interface to the cache may be such that the request would be allowed to convey a 

sequence number and/or a set of constraints. If the RuleBase needs to be processed for 

every request anyway, then the constraints can be gathered during that and conveyed on 

the request to the cache, which could just ignore it if the sequence number hasn't changed 

rather than calling out from the cache. 

COMPUTING 

[0045] FIG. 4 is example schematic diagram of a computing system 400 

implementing a proxy, a parent server, or other computing device that may be used to 

perform the processes discussed herein. The computing system includes a bus 402 (i.e., 

interconnect), at least one processor 404, at least one communication port 414, a main 

memory 406, a removable storage media 410, a read-only memory 408, and a mass 

storage device 412. Processor(s) 404 can be any known processor, such as, but not 

limited to, an Intel® ltanium® or ltanium 2® processor(s), AMD® Opteron® or Athlon 

MP® processor(s), or Motorola® lines of processors. Communication port 414 can be any 

of an RS-232 port for use with a modem based dial-up connection, a 10/100 Ethernet 

port, a Gigabit port using copper or fiber, or a USB port. Communication port(s) 414 

may be chosen depending on a network such as a Local Area Network (LAN), a Wide 

Area Network (WAN), or any network to which the computer system connects. The 

- 9 -
© Level 3 Communications, LLC. All Rights Reserved. Proprietary and Confidential until published as patent application or issued patent. 

322

Page 322 of 344



Docket No. 0492-US-Cl 

server may be in communication with peripheral devices (e.g., display screen 416, input 

device 418 via Input/Output (1/0) port 420. 

[0046] Main memory 406 can be Random Access Memory (RAM) or any other 

dynamic storage device(s) commonly known in the art. Read-only memory 408 can be 

any static storage device(s) such as Programmable Read-Only Memory (PROM) chips 

for storing static information such as instructions for processor 404. Mass storage device 

412 can be used to store information and instructions. For example, hard disks such as 

the Adaptec® family of Small Computer Serial Interface (SCSI) drives, an optical disc, 

an array of disks such as Redundant Array of Independent Disks (RAID), such as the 

Adaptec® family of RAID drives, or any other mass storage devices, may be used. 

[0047] Bus 402 communicatively couples processor(s) 404 with the other 

memory, storage and communications blocks. Bus 402 can be a PCI / PCI-X, SCSI, or 

Universal Serial Bus (USB) based system bus (or other) depending on the storage devices 

used. Removable storage media 410 can be any kind of external hard drives, floppy 

drives, IOMEGA® Zip Drives, Compact Disc - Read Only Memory (CD-ROM), 

Compact Disc -Re-Writable (CD-RW), Digital Video Disk-Read Only Memory 

(DVD-ROM), etc. 

[0048] Embodiments herein may be provided as a computer program product, 

which may include a machine-readable medium having stored thereon instructions which 

may be used to program a computer (or other electronic devices) to perform a process. 

The machine-readable medium may include, but is not limited to, floppy diskettes, 

optical discs, CD-ROMs, magneto-optical disks, ROMs, RAMs, erasable programmable 

read-only memories (EPROMs), electrically erasable programmable read-only memories 

(EEPROMs), magnetic or optical cards, flash memory, or other type of media/machine­

readable medium suitable for storing electronic instructions. 

[0049] As shown, main memory may be encoded with one or more 

applications/services 422 that support functionality as discussed above with respect to the 

various figures and elsewhere. For example, in one embodiment, the application 422 

may include or otherwise implement the various processes and/or instructions described 

herein. The application 422 (and/or other resources as described herein) can be embodied 

as software code such as data and/or logic instructions (e.g., code stored in the memory or 
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on another computer readable medium such as a disk) that supports processing 

functionality according to different embodiments described herein. During operation of 

one embodiment, processor(s) 404 accesses main memory 406 via the use of bus 402 in 

order to launch, run, execute, interpret or otherwise perform the logic instructions of the 

application 422. Execution of the application 422 produces processing functionality in 

application process 424. In other words, the process 424 represents one or more portions 

of the application 422 performing within or upon the processor(s) 404 in the computer 

system 400. 

[0050] The description above includes example systems, methods, techniques, 

instruction sequences, and/or computer program products that embody techniques of the 

present disclosure. However, it is understood that the described disclosure may be 

practiced without these specific details. In the present disclosure, the methods disclosed 

may be implemented as sets of instructions or software readable by a device. Further, it 

is understood that the specific order or hierarchy of steps in the methods disclosed are 

instances of example approaches. Based upon design preferences, it is understood that 

the specific order or hierarchy of steps in the method can be rearranged while remaining 

within the disclosed subject matter. The accompanying method claims present elements 

of the various steps in a sample order, and are not necessarily meant to be limited to the 

specific order or hierarchy presented. 

CONCLUSION 

[0051] As used herein, including in the claims, the phrase "at least some" means 

"one or more," and includes the case of only one. Thus, e.g., the phrase "at least some 

services" means "one or more services", and includes the case of one service. 

[0052] As used herein, including in the claims, the phrase "based on" means 

"based in part on" or "based, at least in part, on," and is not exclusive. Thus, e.g., the 

phrase "based on factor X" means "based in part on factor X" or "based, at least in part, 

on factor X." Unless specifically stated by use of the word "only", the phrase "based on 

X" does not mean "based only on X." 

[0053] As used herein, including in the claims, the phrase "using" means "using 

at least," and is not exclusive. Thus, e.g., the phrase "using X" means "using at least X." 
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Unless specifically stated by use of the word "only", the phrase "using X" does not mean 

"using only X." 

[0054] In general, as used herein, including in the claims, unless the word "only" 

is specifically used in a phrase, it should not be read into that phrase. 

[0055] As used herein, including in the claims, the phrase "distinct" means "at 

least partially distinct." Unless specifically stated, distinct does not mean fully distinct. 

Thus, e.g., the phrase, "X is distinct from Y" means that "X is at least partially distinct 

from Y," and does not mean that "Xis fully distinct from Y." Thus, as used herein, 

including in the claims, the phrase "X is distinct from Y" means that X differs from Y in 

at least some way. 

[0056] As used herein, including in the claims, a list may include only one item, 

and, unless otherwise stated, a list of multiple items need not be ordered in any particular 

manner. A list may include duplicate items. For example, as used herein, the phrase "a 

list of CDN services" may include one or more CDN services. 

[0057] It should be appreciated that the words "first" and "second" in the 

description and claims are used to distinguish or identify, and not to show a serial or 

numerical limitation. Similarly, the use of letter or numerical labels (such as "(a)", "(b)", 

and the like) are used to help distinguish and/ or identify, and not to show any serial or 

numerical limitation or ordering. 

[0058] No ordering is implied by any of the labeled boxes in any of the flow 

diagrams unless specifically shown and stated. When disconnected boxes are shown in a 

diagram, the activities associated with those boxes may be performed in any order, 

including fully or partially in parallel. 

[0059] While the invention has been described in connection with what is 

presently considered to be the most practical and preferred embodiments, it is to be 

understood that the invention is not to be limited to the disclosed embodiment, but on the 

contrary, is intended to cover various modifications and equivalent arrangements 

included within the spirit and scope of the appended claims. 
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CLAIMS 

We claim: 

1. A computer-implemented method, operable with a content delivery 

5 network (CDN), the method comprising, by a node in the CDN: 

(A) in response to a request for content, determining if the content is 

cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining a current cache policy associated with the 

10 content; and then 

15 

20 

25 

(B)(2) determining, based on said current cache policy associated 

with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 

(i) when it is not acceptable to serve the content that is 

cached locally, obtaining a new version of the content and then 

serving the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached 

locally, serving the content that is cached locally. 

2. The method as recited in claim I further comprising: 

(C) when it is determined that said content is not cached locally, then 

(C)(l) obtaining the content and then (C)(2) serving the content obtained in (C)(l). 

3. The method as recited in claim I wherein the request comprises an 

HTTP request and wherein the content comprises one or more resources. 
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4. The method as recited in claim I wherein the current cache policy is 

determined from a location distinct from the node. 

5 5. The method as recited in claim 4 wherein the location is a database. 

6. The method as recited in claim I wherein the cache policy relates to 

caching content within the CDN. 

10 7. The method as recited in claim 6 wherein the cache policy also 

relates to caching content outside the CDN. 

8. A computer program product having computer readable instructions 

stored on non-transitory computer readable media, the computer readable 

15 instructions including instructions for implementing a computer-implemented 

method, said method operable on a device comprising hardware including memory 

and at least one processor and running a service on said hardware, said method 

operable in a content delivery service (CDN), said method comprising: 

(A) in response to a request for content, determining if the content is 

20 cached locally; 

(B) when it is determined that said content is cached locally, then: 

(B)(l) determining a current cache policy associated with the 

content; and then 

(B)(2) determining, based on said current cache policy associated 

25 with the content, whether it is acceptable to serve the content that is cached 

locally; 

(B)(3) based on said determining in (B)(2), 
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Docket No. 0492-US-Cl 

(i) when it is not acceptable to serve the content that is 

cached locally, obtaining a new version of the content and then 

serving the new version of the content, and 

(ii) when it is acceptable to serve the content that is cached 

locally, serving the content that is cached locally. 

The computer program product as recited in claim 8 wherein the 

method further comprises: 

(C) when it is determined that said content is not cached locally, then 

10 (C)(l) obtaining the content and then (C)(2) serving the content obtained in (C)(l). 

15 

10. The computer program product as recited in claim 8 wherein the 

request comprises an HTTP request and wherein the content comprises one or 

more resources. 

11. The computer program product as recited in claim 8 wherein the 

current cache policy is determined from a location distinct from the node. 

12. The computer program product as recited in claim 11 wherein the 

20 location is a database. 

13. The computer program product as recited in claim 8 wherein the 

cache policy relates to caching content within the CDN. 

25 14. The computer program product as recited in claim 13 wherein the 

cache policy also relates to caching content outside the CDN. 
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ABSTRACT 

A computer-implemented method, operable with a content delivery 

network (CDN) uses late binding of caching policies; by a caching node in the 

CDN, in response to a request for content, determining if the content is cached 

locally. When it is determined that said content is cached locally, then: 

determining a current cache policy associated with the content; and then 

determining, based on said current cache policy associated with the content, 

whether it is acceptable to serve the content that is cached locally; based on said 

determining, when it is not acceptable to serve the content that is cached locally, 

obtaining a new version of the content and then serving the new version of the 

content, otherwise when it is acceptable to serve the content that is cached locally, 

serving the content that is cached locally. 
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