Doc Code: ECOMM.AUTH/ECOMM. WTDW
Doc Description: internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/433 (11-15)

/~ AUTHORIZATION FOR INTERNET | Application No. Not yet known
COMMUNICATIONS IN A PATENT | Filing Date Herewith
APPLICATION OR REQUEST TO fFirst Named Inventor Erik R. Swenson
WITHDRAW AUTHORIZATION FOR [ Artunit Not yet known
INTERNET COMMUNICATIONS | Examiner Name Not yet known
Practitioner Docket No. | 25253-38372/US )
To: Commissioner for Patents
P.0. Box 1450

Alexandria, VA 22313-1450

1. To authorize permission for Internet Communications.

with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

11. To withdraw authorization for internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

lam the

applicant.

attorney or agent of record. Registration number 39327

attorney or agent acting under 37 CFR 1.34, Registration number

/Rajiv P. Patel/ 15_September 2017
Signature Date
Rajiv P. Patel 650-335-7607
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by 3 patent practitioner {see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, thatis
presented on behalf of a juristic entity, regardiess of application filing date}. Submit muitiple forms if more than one signature is required, see
below*,

*Total of __one forms are submitted.
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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 o 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 o process and/or examine your submission related 10 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 exient 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 1o a court, magistrate, or administrative tribunal, including disclosures 1o
opposing counsel in the course of setilement negotiations.

3. A record in this system of records may be disclosed, as a routine use, 1o 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, {o 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 fo 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 1o 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.

Page 2 of 214



Doc Code: PA. PTO/AIAB2A (07-13
o PTO/AIAB2A (97-13)
Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0851-0035

.8, Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE
Urnder the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

4 D

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\. J

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) 1o identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number Not yet known

Filing Date Herewith

First Named Inventor Erik R. Swenson

Title Just-in-Time Distributed Video Cache
Art Unit Not yet known
Examiner Name Not yet known

Attorney Docket Number |25253-38372/US

SIGNATURE of Applicant or Patent Practitioner

/Rajiv P. Patel/ Date (Optora)
Name Rajiv P. Patel Registation | 39327

Title (if Applicantis a Attorney of Record
juristic entity}

Applicant Name (if Applicant is a juristic entity) Perfo rmance a nd P nvacy I rela nd Ltd ]

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certtifications. {f
more than one applicant, use multiple forms.

/ “Total of _Qne forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO fo process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 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 complf‘ng the fOém, c]?llé ;fgf-P TO-9199 and select option 2.
age 3o



Doc Code: PA..

Document Dascriplion: Fower of Attome DY OIiReR T
U ascripli Al ney Approved for use thmugh 11302014, OMB 0651-0051
(.3, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERTE

Under the Papsrwork Reduction Act of 1895, no persons are required te respond fo a collection of information uniess it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

i hereby revoke all previous powers of altorney given in the application identifisd in gither the attached transmittal lefter or
the boxes below.

Application Number Filing Data

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/EZA)

| heraby appoint the Patent Praciitiocner{s) associatad wiih the following Cusinmer Number as
1o transact all business in the Uniled Slales Patent and Trademark Office conne
the altached fransmiital {etter form PTO/AIAIS2A) or identified above:

o 00758

my/our aticmey(s) o agent{s), and
cled therewith for the appiication raferanced in

D i heraby appoint Practitionar(s) named in the atlached list (form PTO/AIABZC) as myiour alforney(s) or agent(s), and 1o transact
gl busmess in the Uniled States Patert and Trademark Office conneciad therewith Tor the patent application referenced in the
aftached transmittal lefier {form PTO/AIA/BZA) or identified above. (Note: Compilete form PTOAIAGZC)

Please recognize or change the correspondencs address for the application identified in the altached transmiltal
ieﬁ&r or the boxes ahbove to:

5 The address associated with the above-mentioned Custorner Number
' OR

D The address associated with Custorner Numbsar
OR

Finar
individual Name

Address

City | State | zi
Country

5

Telephone I Emait E

{ am the Applicant {if the Applicant is a juristic entity, list the Apgplicant name in the hox):

Performance and Privacy lreland Lid.

{::] invenior or Joint inventor (tle nol required below)

Ej Legai Representative of a Deceased o Legally incapacitated Inventor (iitle not required below)

Assignee of Peraan tn Whom the Inventor is Under an Obligation to Assign (provide signar's fitle if applicant is a juristic entily)

m Parson Wha Otherwise Shows Sufficient Proprietary interest (e.q., & poiiton under 37 CFR 1.46{0}{2) was granted in the
appiication or is concurently being fed with this document) {providea signer’s title § apphicant is a junstic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose }:’,7};{ 92’.\, ﬁ;eyi) is aut‘ﬂcﬁ.:ec‘ to act on behalf of the appicant {e.g., where the applicant is a juristic entiy}.
Signatisre / M W E Dale {Optional) E

Name Peter Panait _ib;man'
Title Director

NOTE: Signahae - This fom must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. f more than one applicant, use multiple forms.

'Toiai of  ONE forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is requived to obtain of retain a benetit by the public which §
L‘%PTO to process) ao wpi wation. Confidentiality is governed by 35 U.3.C. 122 and 37 CFR 1.11

is to file {and by the
i1 and 1.14. This collection is estimated {o take 3 minules o compiete,
ubraitting the completed application
suggestions for reduc
D.—\m:

m to tf‘e USPTO. Time will vary :iv.,sencmg upen the individual case. Any comments on the amount

S 5 ent o the Chief information Officer, U.S. Patent and Trademark Office, LS.
riment of ommerce, D 0 E’ X H‘?d Alexandria, VA 22313-1450. DO NOT SEND

for Patents, P.O. Box 1450, Alexaadria, VA 22313-1450.

“EEQ R COMPLETED FORMS TO THIEC ADDRESS. SEND TO: Commissioner
if you need assistance in comp«’@zag:eﬂﬂmgﬁhszé@-PTO-g? 94 and selact option 2.




PTO/AINDT (08-12)

Approved for use through 01/31/2014. OMB 0851-0032

U.8. Patent and Trademark Office; U:8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1865, no persons are reguired 1o respond 1o a collection of information unless it displays a valid OMB conirol number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (3? CFR 1.78}

Titleof | Just-in-Time Distributed Video Cache
invention

Asg the below named inventor, | hereby declare that!

This declaration inmtinn
is directed to- The attached apglication, or

filed on

The above-identified application was made or authorized io be mads by me.

{ believe that | am the criginal inventor or an original joint inventor of a claimed invention in the application.

| 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 {8) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
coniribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card autherization form PTO-2038 submitted for payment purposes) is never required by the USPTO
o support a petition or an application. If this type of personal infoermation 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 availabie to the public after publication of the
application (unfess a non-publication request in compliance with 37 CFR 1.213(a)} is made in the application) or issuance of g
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
PTG-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly avaiiable,

LEGAL NAME OF INVENTOR

Inventor

EﬂkR Sweﬂson — — __ Date (Optional) '\fﬁ"ff“?(f;*:,\-

Signature:

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/AIAG1 form for each additional invenior.

This coltection of information is required by 35 U.8.C. 115 and 37 GFR 1.83. The information is required to obtain or retain a benefit by the public which is to file {and
by the USPTO o process) an application. Confidentiality is governad by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collsction is estimated o take 1 minute fo
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 reguire to complete this form and/or suggestions for reducing this burden, should ba sent to the Chief Information Officer, U.S:
Patent and Trademark Office, U.S. Dapartmant of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TCO: Commissionsy for Patents, P.O. Box 1458, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTO-9139 and salect option 2.
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PTOIAIAIDY (0B-12)

Apgroved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Qffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMB contrel number,

APPLICATION DATA SHEET {37 CFR 1.76)

Title of | Just-in-Time Distributed Video Cache

invention

Ag the balow named inventor, | hereby declare that:

This declaration [ o~
e N | The attachad applicati
is directed to: E pphcation, or

United States application or PCT international gpplication number

filed on

The above-identified application was made or authorized to be mads by me.

| believe that | am the criginal inventor or an original joint inventor of & claimed invention in the application.

| hereby acknowledge that any willful false stalement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of riot more than five (5) years, or both,

WARNING:

Petitioner/applicant is cautioned fo 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, of credit card numbers
{cther 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 inciuded in documents submitied to the USPTO,
petitionars/applicants should consider redacting such personal information from the documents bafore submilting them 1o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available 1o the public after publication of the
application {(uniess 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 s
referenced in a published application or an issued patent (sea 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

Sandeep Pombra ooy

inventor: Date (Optional) ;

Signature: |0

Note: An application data shest (PTO/SB/ 14 or squivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIAC1 form for each additional inventor.

This collection of information is required by 35 U.§.C. 115 and 37 CFR 1.83. The informaticn is required to obiain 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.§ C. 122 and 37 CFR 1.11 and 1.14. This collection is sstimated to take 1 minute to
complets, including gathering, preparing, and submitting the compieted application form o 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 Cifice, U.S, Depariment of Cammerce, 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 1458, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cail 1-800-PTC-9788 and select colion 2,

Page 7 of 214




PTOMIAOT (08-12)

Approved for use through 01312014, OMB 0651-0032

U.8, Patent and Trademark Cifice; U.3. DERPARTMENT OF COMMERCE

Under the Papenyork Reduction Act of 1998, no persons are required io respond to a coi!-‘mtim of infarmation unless it displays a vaiid OME control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Tieof | Jusi-In-Time Distributed Video Cache
invention

As the below named inventor, | hereby declare that:

This declaration [g " —
is directed to- The attached application, or

D United States appilication or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| betieve that | 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.5.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned io avoid submitting personal information in documents filed in a patent application that may
contribuie to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{cther than a check or credit card authorization form PT0-2038 submitied 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 USPTQ,
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 nen-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 aiso 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 retainad in the application file and thersfore are not publicly available.

LEGAL NAME OF INVENTOR

Vadim Arshanskiy Date (Optional) ;& 7 Va4 zu/;

inventor:

Signature: W XA e AN

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/GT form for each additional inventor

This colleciion of Information is required by 28 U.8.C, 118 and 37 CFR 1.63. The information is required to obtain or retain a benafit by the public which is to fils {and
by the USFTO to process) an application. Confidentiality is governed by 35 M.8.C, 122 and 37 CFR 1,11 and 1.14. This callection is estimated to take ¥ minuie to
complete, including gathering, preparing, and submitting the complated application form to the USPTO: Time will vary depending upoen the individual case. A'wy
comments on the amount of time you require o compiste this farm andfor suggestions for reducing this burden, should be sent to the Chiaf Information Officer, U
Fatent and Trademark Offfice, LS. Departmeant of Commerce, P.O. Box 1450, Alexandnia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS T
THIS ARDRESS. 8END TO: Commissioner for Patents, P.O. Box 1458, Alexandria, VA 23313-1450.

If you need assistance in compialing the Yorm, caif 1-B0G-PTO-978% and select apticn 2.
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 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 uniess it displays a vaiid OMB controi number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
Invention

As the below named inventor, | hereby declare that:

This declaration -
is directed to: El The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | 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 PT0-2038 submitted for payment purposes) is never required by the USPTO
fo 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 aiso 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

L&
inventor: Ron% m fl CY Date (Optional) : 7 ’/ 7 - / 3

Signature: %—c/‘b’ﬁ/%__ﬂ/ )
7

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/O1 form for each additional inventor.

This collection of information is required by 35 U.8.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 GFR 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, cafl 1-800-PTO-9199 and select option 2.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

) ) Attorney Docket Number | 25253-38372/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+| [Erik R. Swenson |

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | fpan Jose State/Province | [CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 Performance and Privacy Ireland Ltd.

Address 2 77 SirJohn Rogerson's Quay, Suite 106

City | Publin State/Province | |
Postal Code 2 Countryi | |IE

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| Dbaime Heilpern |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | Ppan Francisco State/Province | [CA Country of Residencé | s

Mailing Address of Inventor:

Address 1 Performance and Privacy Ireland Ltd.

Address 2 77 Sir John Rogerson's Quay, Suite 106

City Dublin State/Province | |

Postal Code 2 Countryi | |IE

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| Bandeep Pombra |
Resﬁience Information (Select One) (@) US Residency | . Non US Residency Active US Military Service N
1 ClyU TU Ul 4215

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 25253-38372/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

City | |os Altos State/Province | [CA | Country of Residencd | S

Mailing Address of Inventor:

Address 1 Performance and Privacy Ireland Ltd.

Address 2 77 SirJohn Rogerson's Quay, Suite 106

City | Publin State/Province | |
Postal Code 2 Countryi | |IE

Inventor @4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

< Ron Farley <
Resﬁience Information (Select One) (@ US Residency Non US Residency Active US Military Service -
City | [publin State/Province | [CA | Country of Residencd | S

Mailing Address of Inventor:

Address 1 Performance and Privacy Ireland Ltd.

Address 2 77 Sir John Rogerson's Quay, Suite 106

City | Publin State/Province | |

Postal Code 2 Countryi | |IE

Inventor |5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
M Vadim lt\rshanskiy M

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | [anta Clara State/Province | [CA | Country of Residencd | S

Mailing Address of Inventor:

Address 1 Performance and Privacy Ireland Ltd.

Address 2 77 Sir John Rogerson's Quay, Suite 106

City Publin State/Province | |

Postal Code 2 Countryi | |IE

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the corr&agg:léﬂ:@ﬁ@mqation of this application.

EFS Web 2.2.12




PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 25253-38372/US

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention Just-in-Time Distributed Video Cache

Customer Number DO758

Email Address ptoc@fenwick.com Add Email | |Remove Email
Application Information:

Title of the Invention Just-in-Time Distributed Video Cache

Attorney Docket Number| P5253-38372/US Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Ltility -
Total Number of Drawing Sheets (if any) 7 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD)
filed application

Intellectual Property Authority or Country -

Publication Information:

[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Number will be used for the Representative Information during processing.

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Please Select One: e Customer Number US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number 0758

Page 12 of 214

EFS Web 2.2.12




PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

25253-38372/U8

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of | 14846647 P015-09-04
Prior Application Status | Patented Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14846647 Division of ~| (13945747 013-07-18 9154361 2015-10-06
Prior Application Status | Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number

(YYYY-MM-DD)

13945747 [Claims benefit of provisional ~| 616713188 P012-07-18

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Access Codei (if applicable)

Application Number Countryi Filing Date (YYYY-MM-DD)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

Page 13 of 214

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 25253-38372/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Page 14 of 214

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

. Attorney Docket Number | 25253-38372/US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

Page 15 of 214

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 25253-38372/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Performance and Privacy Ireland Ltd.

Mailing Address Information For Applicant:

Address 1 Property Suite 106, Fitzwilliam Business Centre

Address 2 77 Sir John Rogerson's Quay

City Publin State/Province
Country | JE Postal Code D
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

Page 16 of 214

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 25253-38372/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Rajiv P. Patel/ Date (YYYY-MM-DD)| [2017-09-15
First Name | Rajiv P. Last Name | Patel Registration Number | [39327
Additional Signature may be generated within this form by selecting the Add button. Add

Page 17 of 214

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 25253-38372/US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Just-in-Time Distributed Video Cache

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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, Alexandna, 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.

Page 18 of 214

EFS Web 2.2.12



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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc 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.5.C. 552) and the Privacy
Act (5 US.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.

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.

Arecord in this system of reccerds 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 tc the subject matter of the record.

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).

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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

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)).

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 geverning 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.

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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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.

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 viclation of law or regulation.

Page 19 of 214

EFS Web 2.2.12




JUST-IN-TIME DISTRIBUTED VIDEO CACHE
INVENTORS:
ERIK R. SWENSON
JAIME HEILPERN
SANDEEP POMBRA
RON EARLEY
VADIM ARSHANSKIY
CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is continuation of U.S. Patent Application No. 14/846,647, filed on
September 4, 2015, which is a divisional of U.S. Patent Application No. 13/945,747, filed on
July 18, 2013, which claims the benefit of U.S. Provisional Application No. 61/673,188, filed on

July 18, 2012, which are incorporated by reference herein in their entirety.

BACKGROUND
1. FIELD OF ART

[0002] The disclosure generally relates to improving user experience on a network, and more

specifically, to optimizing video caching in a network.

2. DESCRIPTION OF THE RELATED ART

[0003] Mobile devices, such as smart phones and tablets, have become prevalent in recent
years. Given the advances in mobile computing power and far-reaching wireless Internet access,
more and more users view streamed videos on their mobile devices. These streamed videos are
often streamed at varying qualities, frame rates, frame sizes and compression levels from the
various sources users access with their mobile devices. In many cases, videos available on the
network are not optimized for wireless transmission or viewing on mobile devices and are

streamed at a given quality from the source agnostic to network conditions. For example, an
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unoptimized video may have a quality level sufficient to provide users with a good viewing
experience on a computer monitor or television. As a result, an unnecessarily large portion of
bandwidth may be used to stream an unoptimized video when a smaller portion would suffice for

providing an equivalent user viewing experience on the smaller display of the mobile device.

[0004] Existing network providers or media sources have attempted to improve the
bandwidth usage during video streaming by performing a video optimization on the streamed
video. Optimization often involves transcoding a source file such as a video into a format that
more closely fits the capabilities of mobile devices or the network provider’s system. While
optimization does improve the bandwidth usage with little impact on the quality of the streamed
video as viewed on a mobile device, the optimization process usually causes a delay in video
streaming and playback as servers begin the transcoding process. These delays ultimately cause
an adverse effect on the user’s viewing experience, which may lead to the user stopping the

video streaming early or switching to another streaming site.
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BRIEF DESCRIPTION OF DRAWINGS

[0005] The disclosed embodiments have other advantages and features which will be more
readily apparent from the detailed description, the appended claims, and the accompanying

figures (or drawings). A brief introduction of the figures is below.

[0006] Figure (FIG.) 1 illustrates a high-level block diagram of an example communications

environment for optimized video caching.

[0007] FIG. 2 illustrates an embodiment of components of an example machine able to read

instructions from a machine-readable medium and execute them in a process or controller.

[0008] FIGS. 3A-3D illustrate embodiments of example event traces for providing an

optimized video to a user device.

[0009] FIG. 4 illustrates a flow diagram of an embodiment of predictive encoding using

cached headers.

DETAILED DESCRIPTION

[0010] The Figures (FIGS.) and the following description relate to preferred embodiments by
way of illustration only. It should be noted that from the following discussion, alternative
embodiments of the structures and methods disclosed herein will be readily recognized as viable

alternatives that may be employed without departing from the principles of what is claimed.

[0011] Reference will now be made in detail to several embodiments, examples of which are
illustrated in the accompanying figures. It is noted that wherever practicable similar or like

reference numbers may be used in the figures and may indicate similar or like functionality. The
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figures depict embodiments of the disclosed system (or method) for purposes of illustration only.
One skilled in the art will readily recognize from the following description that alternative
embodiments of the structures and methods illustrated herein may be employed without

departing from the principles described herein.

OVERVIEW

[0012] Network providers and media sources may use local caching as a method for
improving the streaming quality of source files such as video to mobile devices. When a source
file is transcoded and optimized by a video optimizer, for example, it may be saved into a local
cache. Local caching allows the video optimizer to store the transcoded source file (or optimized
version of the source file) for a short duration and respond to a user’s requests (e.g., replaying the
video or skipping in the timeline of the video) without having to re-retrieve the source file for
transcoding. Thus, the local cache configuration avoids repeatedly retrieving and transcoding a

particular file for a particular user during a single session.

[0013] Typically, however, the transcoded file is purged from the local cache shortly after
the user ends the session. Purging takes place for two main reasons: in order to allow the local
caching of other files during transcoding for other users and to avoid copyright violations. The
latter results from the video optimizer storing (and streaming) an optimized version of a
copyrighted file that is no longer available from the copyright holder. This opens the transcoding
service provider up to unwanted liability. Even if cached files are not purged, a user has to be
fortunate enough to be routed to a particular video optimizer, out of potentially thousands,

having cached the optimized source file. Otherwise, the user has to wait through the same
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transcoding operation as the user who had previously streamed the video from another video

optimizer.

[0014] Embodiments disclosed herein include a cache database for monitoring local caching
of optimized video occurring at numerous video optimizers. The cache database maintains
entries corresponding to each optimized video locally cached at a given optimizer. In turn, when
a user requests the optimization of a given source file on a source server at a video optimizer, the
cache database is able to provide the video optimizer with the locations and addresses of other
optimizers that have previously optimized and stored the given source file in their local cache.
The optimizer receiving the optimization request for the source file may then retrieve the
optimized file from another optimizer or redirect the user device to the second optimizer, thus
eliminating the need to generate redundant optimized source files. By accessing existing
optimized source files rather than repeatedly transcoding the same source files, fewer video

optimizers are needed to provide resource heavy transcoding operations.

[0015] In an example embodiment, when a user device requests a source file from an origin
server storing a plurality of source files, a steering device may detect the request and intercept
the request for processing at a network controller. The network processor is capable of gathering
data about network flows as they traverse the network, redirecting requests and other data to
optimize the bandwidth usage in the network. In one embodiment, the network controller
inspects the request and related traffic (i.e., a network flow) to determine information about the
source file, the state of the network, and the user device. Additionally, the network controller

may forward the request for the source file to an origin server and intercept the origin server’s
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response to determine whether the source file corresponds to a video. The intercepted request

and/or response may contain video information or a portion of the source file itself.

[0016] The network controller processes the information to determine whether to transcode
the requested source file and determine optimization parameters for transcoding the source file
for the user device. The network controller may generate an identifier (ID) key uniquely
associated with both the original source file and the optimized source file (e.g., based on the
specified optimization parameters). In turn, the network controller may redirect the user device
to a video optimizer. In one embodiment, the network controller includes the ID key within a
redirect request transmitted to the user device. Alternatively, the network controller may
transmit the ID key to the video optimizer that the user device was redirected to. By sending the
ID key and redirecting the user device to a video optimizer for retrieving the source video file,
the user may receive an optimized version of the source file without direct input or even knowing

the process occurs.

[0017] To eliminate the need to re-transcode a source file that has already been transcoded,
the video optimizer may query its local cache and/or a cache database storing reference ID keys
corresponding to optimized versions of source files stored on video optimizers reporting to the
cache database. If a reference ID key matches the ID key for the requested source file, an
existing optimized version of the source file may be provided to the user device. Importantly,
the ID key uniquely identifies both the source file and the optimized source file. If there are any
changes to the source file, no reference keys will match the generated ID key and a new source
video file will be retrieved and transcoded. Thus, for example, if a copyright owner of the source

file modifies the source file, only optimized versions of the source file as currently available
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from the copyright holder are provided to the user device. Matching of the optimized version of
the source file to the specified optimization parameters for the user device requesting the source
file ensures that an appropriately optimized version (as there may be more than one, e.g., for a
tablet display size as opposed to that of a mobile phone or 4G connection speed as opposed to

that of a 3G connection) is provided to the user device.

[0018] In an embodiment, the source file has not been previously transcoded or transcoded
based on the specified optimization parameters and thus an optimized version of the source file
meeting the needs of the user device does not exist on any of the video optimizers. Accordingly,
the ID key will not match any reference key in the cache database. The cache database returns a
cache miss indication to the video optimizer querying the cache database with the ID key, which
prompts the video optimizer to retrieve the source file from the origin server and begin
transcoding and streaming the source file to the user. Once at least a portion of the optimized
source file is cached in the video optimizer, the video optimizer may update the cache database
with an entry corresponding to the portion of the optimized source file now locally cached on the
video optimizer. In one embodiment, the video optimizer submits the ID key received from the
network controller for storage in the cache database as a new reference key uniquely identifying
the source file and the parameters of the optimized version of the source file stored in the local
cache of the video optimizer. Other video optimizers querying the cache database with an ID
key matching the stored reference key for the same portion of the source file may be referred to
the existing optimized version of the source file stored in the local cache of the video optimizer

instead of having to re-transcode the same portion of the source file.
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[0019] In another example embodiment, the source file has already been previously
transcoded by another optimizer and an optimized version having the desired parameters is
stored in a local cache of one of the other optimizers. The cache database sends a cache hit
indication to the video optimizer querying the cache database with the ID key. The cache hit
response indicates a second video optimizer has an optimized version of the source file with a
reference key matching the specified optimization parameters in the ID key in its local cache. In
one instance, the optimizer may request the optimized source file from the second optimizer that
has locally cached the optimized version of the source file. The first optimizer then may forward
the optimized video to the user device for playback. In another instance, the first optimizer may
send a redirect to the user device. The redirect causes the user device to connect to the second
video optimizer storing the optimized version of the source file. The redirect may include the
location of the second optimizer on the network and the generated ID key. In this instance, the
second optimizer responds by directly streaming the optimized version of the source file to the

user device.

[0020] In some instances, a popular source file may be frequently requested by many users.
In response to the increased demand for that particular source file, a video optimizer may request
to duplicate an optimized version of the source file that exists on a second optimizer. By storing
the optimized version of the frequently requested source file in the first optimizer, the first
optimizer is able to share the request load for the source file with the second optimizer, thus
reducing the burden on the second optimizer. The benefit is that both optimizers are able to offer
the same optimized version of the source file and are able to respond more quickly to requests

for the source file while still processing other source file optimization requests.

25253-38372/US

Page 27-of 214



OPTIMIZED VIDEO CACHING ENVIRONMENT

[0021] Referring now to FIG. (Figure) 1, it illustrates a high-level block diagram of an
example communications environment 100 for optimized video caching. The environment 100
comprises user devices 110A and 110B (collectively referred to as user devices 110), an origin
server 170, a steering device 130, a network controller 140, a video optimizer 150, a cache
database 160 and a network 120. The network 120 is a communication network that transmits
data between the user devices 110, the steering device 130 and the origin server 170 and/or the
video optimizer 150. In one embodiment the network 120 includes wireless network and the

Internet.

[0022] A network efficiency strategy that aspires to keep capital expenditure from outpacing
revenues has to be balanced with demands from consumers for better user experiences that rely
increasingly on higher data usage. Today, mobile operators are employing a variety of tools to
manage capacity including data usage caps, Wi-Fi offload and intelligent optimization. The
environment 100 demonstrates such a solution that provides a unified foundation with deep
session intelligence, integrated services management, and dynamic adaptability to fit any service
offering. Together, the network controller 140 and the video optimizer 150 deliver a world-class
media optimization solution that brings a surgical capacity advantage to wireless operators as

well as Internet service providers with better peak capacity savings than alternative solutions.

[0023] In one embodiment, the user devices 110 are computing devices with network
capabilities. Oftentimes, for example, the user devices 110 are wireless enabled mobile
computing device with a web browser and media display capability. The user devices 110 as

mobile computing devices may include laptops, netbooks, tablets, smart telephones, or personal
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digital assistants (PDAs). While only two user devices 110A and 110B are illustrated in FIG. 1,
the environment 100 may include thousands or millions of such devices. The web browsers may
be software applications running on mobile devices 110 for retrieving source files comprising
web content from the origin server 170 and presenting the web content on a display coupled to
the mobile device. Multimedia web content accessed by the user devices 110 may include text,
images, audio and video content. Source files may include one or more types of multimedia web
content. The multimedia content can be played back by the browsers, for example, HTMLS5
compatible browsers, plug-in or a standalone media player. The browsers can also invoke the
media players or plug-ins available on the user devices 110 and passes images, audio and/or

video to the media player or plug-in for playback.

[0024] The steering device 130 may be a load balancer or a router located between the user
device 110 and the network 120. The steering device 130 provides the user device 110 with
access to the network and thus, provides the gateway through which the user device traffic flows
onto the network and vice versa. In one embodiment, the steering device 130 categorizes traffic
routed through it to identify flows of interest for further inspection at the network controller 140.
Alternatively, the network controller 140 interfaces with the steering device 130 to coordinate
the monitoring and categorization of network traffic, such as identifying large and small objects
in HTTP traffic flows. In this case, the steering device 130 receives instructions from the
network controller 140 based on the desired criteria for categorizing flows of interest for further

inspection.

[0025] However, information on the wireless/cellular user devices 110 side is often not

available at the steering device 130 that sits between the cellular network and the wired Internet.
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For example, there is often no information about the identifiers of the towers associated with the
mobile devices 110. Tower association information only broadcasted when the mobile devices
first attached to the network. In addition, user devices 110 do not usually report any
identification information except their IP addresses. Therefore, monitoring of the network traffic
and detection of the congestion is automated and managed by the controller 140 so that network

can be optimized for end user’s experience without the mobile user’s knowledge.

[0026] In contrast to conventional inline TCP throughput monitoring devices that monitor
every single data packets transmitted and received, the network controller 140 is an “out-of-
band” computer server that interfaces with the steering device 130 to selectively inspect user
flows of interest. The network controller 140 may further identify user flows (e.g., among the
flows of interest) for optimization. In one embodiment, the network controller 140 may be
implemented at the steering device 130 to monitor traffic. In other embodiments, the network
controller 140 is coupled to and communicates with the steering device 130 for traftic
monitoring and optimization. When queried by the steering device 130, the network controller
140 determines if a given network flow should be ignored, monitored further or optimized.
Optimization of a flow is often decided at the beginning of the flow because it is rarely possible
to switch to optimized content mid-stream once non-optimized content delivery has begun.
However, the network controller 140 may determine that existing flows associated with a
particular subscriber or other entity should be optimized. In turn, new flows (e.g., resulting from
seek requests in media, new media requests, resume after pause, etc.) determined to be associated

with the entity may be optimized. The network controller 140 uses the network state as well as
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historical traffic data in its decision for monitoring and optimization. Knowledge on the current

network state, such as congestion, deems critical when it comes to data optimization.

[0027] In an embodiment, the network controller 140 is a moderator between the user device
110 and other components of the environment 100, such as the video optimizer 150 or the origin
server 170. When the user device 110 transmits requests for videos or other related source files,
the request may be intercepted by the steering device 130 and the flow routed through to the
network controller 140 for further analysis. In some cases, the network controller 140 can
determine that the requested source file can be further optimized to improve the overall capacity
of the network 120. In some instances, the controller 140 may forward the intercepted request to
the origin server 170 for the source file and intercept the response from the origin server 170 to

determine information about the source file and whether to optimize the source file.

[0028] If the network controller 140 determines that the requested source file should be
optimized, the network controller 140 determines optimization parameters for generating an
optimized version of the source file. The optimization parameters specify attributes such as
target bit rate, frame width, frame height, sample rate, audio properties and the like for
transcoding the source file such that it is compatible with the user device 110 and meets the
available bandwidth capacity of the network 120 and the user device 110. The network
controller 140, in turn, provides the optimization parameters to a video optimizer 150 and
redirects the user device 110 to the video optimizer 150 to retrieve an optimized version of the
source file (e.g., that is transcoded according to the optimization parameters). If the network

controller 140 determines not to optimize the requested source file, the network controller 140
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may either continue to monitor the flow or instruct the steering device 130 not to route the flow

through to the network controller 140.

[0029] The network controller 140 as shown includes a key generator 145 for generating a
identification (ID) key that uniquely identifies request source files and optimization parameters
describing how a video optimizer 150 should transcode the source file for the user device 110.
To generate the ID key for the source file, the key generator 145 may determine a source file
signature from source file information contained in a request intercepted from a device request
110 and/or source file information contained in a response intercepted from the origin server 170
that uniquely describes the requested source file. In an embodiment, the source file signature
may comprise a hash of the original file or portion of the original file, attributes of the video
(e.g., bit rate, frame width, frame height, sample rate, audio properties and the like), URL of the
original file and so forth. In some instances, the URL may be modified such that the URL
portion of the source signature is invariant to instances where a domain or website modifies or
adds on additional parts in the URL. Additionally, to generate the key, the key generator 145
may receive optimization parameters determined by the network controller 140 for generating
the optimized version of the source file. Through these parameters, the generated key can be
used to identify particular optimized version of the source file that are stored in the cache of
various video optimizers 150. In an embodiment, the generated key is transmitted along with the
redirect request to the user device 110. The video optimizer 150 receives the ID key along with
the redirected request for the source file. The video optimizer 150 may query its local cache 155
and the cache database 160 with the ID key to determine whether an optimized version of the

source video file already exists locally or on another video optimizer.
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[0030] The video optimizer 150 is a computer server that provides source file, such as video
and image, optimization and delivers optimized video and image content to the user devices 110
via the network 120. The video and image optimization is an on-demand service provided
through the transcoding of the video and image content. For example, when a user device
attempts to retrieve video from the origin server 170, the network controller 140 may decide that
the flow meets certain criteria for content optimization. The network controller 140 then
redirected the user devices 110 to the video optimizer 150 to retrieve the optimized content. The
video optimizer 150 receives optimization parameters and a location of the video or image
content in the redirect request from the user devices 110 or from the network controller 140 and
retrieves the video or image content from the corresponding origin server 170 for optimization

and subsequent delivery to the user devices 110.

[0031] In an embodiment, the video optimizer 150 ingests source file content directly from
an origin server 170 or other source and produces a reduced bit rate stream in real-time. The
transcoded and optimized stream can be stored temporarily in a local storage, which may be
referred to as a local cache 155. For example, the local cache 155 may be in the form of a serial
ATA (SATA)/serial Attached SCSI (SAS) spinning or flash media. In some embodiments, the
local cache 155 may be located physically within the video optimizer 150 and connected via a
bus to the other components of the video optimizer 150 system. In other embodiments, the local
cache 155 may be located outside of the video optimizer 150 and connected to the video
optimizer 150 through a network 120 or other types of wired/wireless connections. Because
each video optimizer 150 has a large amount of storage compared to the average size of an

optimized source file stream, each video optimizer 150 is capable of caching some amount of
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optimized data. Several video optimizers 150 may be combined into a video caching cluster,
where locally cached optimized source files may be shared between the individual video

optimizers 150.

[0032] Because of the limited storage space in the local cache 155 of a video optimizer 150,
the cache 155 is efficiently managed to ensure that the newer and/or more popular optimized
versions of source files are available for distribution. The video optimizer 150 considers cached
files for deletion according to one or more of the following: least recently used files, last access
time, number of hits (e.g., total period and last period), number of duplication requests (e.g.,
trending up), size of file (e.g., larger files may be purged faster than smaller files to save room),
or previously/recently purged (e.g., trending down). In an embodiment, the video optimizer 150
deletes cached files in small chunks over a long period of time in order to keep the system
processor load necessary for deletion operations down to a minimum. In some instances, the
video optimizer 150 can also wait to redirect all users accessing an active file prior to deleting
the active file. Once the last user is redirected, the active file can be deleted without affecting a
user’s streaming experience. In some embodiments, the video optimizer 150 may push all of its

cached files onto the cache database 160 for storage.

[0033] To more effectively manage the limited storage space in the local cache 155 of a
video optimizer 150, the cache 155 may only store small segments or clips of an optimized
source file. In an embodiment, the smaller segment may represent a preview of the optimized
source file. Because users typically do not watch an entire video streamed to and played back on
a user device 110, storing an entire optimized source file in the local cache 155 is an inefficient

use of storage space. Thus, by storing only a portion of the source file as a video preview, many
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more optimized source files may be stored in the local cache 155. Furthermore, the video
preview files stored in the local cache 155 may be retrieved and stitched to optimized portions of
the corresponding source file when the user wishes to watch portions of the source file outside of
the video preview segment stored in the local cache 155. If different segments of a source file
have been stored as optimized video preview files in local caches 155 of different video
optimizers 150, a single video optimizer 150 may also be able to retrieve the segments from the
different local caches 155 and stitch the segments together, transcoding additional segments

when necessary.

[0034] When the local cache 155 in the video optimizer 150 is modified (e.g., files are
added, removed or updated), the video optimizer 150 issues a command to the cache database
160 to update the corresponding entry associated with the modified file. In an embodiment, the
commands may comprise “cache add”, “cache remove”, “cache get” or “cache remove all”.
“Cache add” and “cache remove” are used to add or remove entries in the cache database 160,
such as when optimized source files are updated/stored in the local cache 155 or when files are
removed from the local cache 155. “Cache remove all” may be used to remove an entire set of
entries associated with a particular video optimizer 150. This is particularly useful when a video
optimizer 150 shuts down or crashes, in which case the entire cache may be lost. A “cache get”
command is often accompanied with an ID key for querying the cache database 160 to identify
an IP address of a given video optimizer 150 or server with the requested optimized version of

the source file stored in its local cache 155. Other cache commands may be used in addition to

the commands presented in these embodiments.
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[0035] In some embodiments, the local cache 155 may also be used for storing headers for
optimized source files to be used in predictive encoding. Headers, which will be described in
more detail in FIG. 4, are created prior to the start of a transcoding process and contain basic
information related to the source file. Media players analyze header files in order to be able to
recognize and play source files. When an optimized source file is first generated, the video
optimizer 150 predicts the properties of the final optimized source file. Because the predictions
are made prior to the transcoding process, the resulting header file may be inaccurate. Through
predictive encoding, a video optimizer 150 may store generated headers in the local cache 155
after the transcoding process and retrieve the stored headers for use to generate a more accurate

header file during future optimizations of the same source file.

[0036] The cache database 160 enhances the performance of the video optimizer 150 by
eliminating the need to transcode source files that have already been previously optimized by
another video optimizer 150. In an embodiment, the cache database 160 stores the location of
locally cached optimized versions of source files in the optimization cluster in its database. In
addition to the location of the cached optimized source file, the cache database 160 may also
contain stored reference keys, last access times for each source file/optimized version and total
number of hits/requests for each source file/optimized version. Information may be collected on

the different optimized versions to identify those most often provided to user devices 110.

[0037] The cache database 160 can be a centralized resource/server or it can be distributed
among the video optimizers 150 themselves. When the cache database 160 receives a query for
the location of an optimized source file based on an ID key corresponding to the source file and

optimized version of the source file for transmission to the user device 110, the cache database
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160 may search its database to identify the location of an optimized version of the source file
having a matching reference key. The cache database 160 also receives commands from video
optimizers 150 for updating the list of entries that it maintains for identifying and locating

optimized source files in the video optimizer 150 clusters.

[0038] The disclosed embodiments focus on the caching of optimized versions of source files
because video traffic makes up around half of all network traffic — and the percentage is growing
every year. Therefore, optimizing video traffic massively reduces congestion in the network. By
implementing an efficient method of caching optimized versions of source files, video optimizers
would be freed from having to transcode source files that have otherwise been transcoded
previously by another video optimizer. These freed video optimizers may be more effectively
used in transcoding other requested source files, which overall provides users with a better
streaming experience. By saving optimized source files in the local caches 155 of the video
optimizers 150 and providing a cache database for searching through the various video
optimizers, the system for optimized video caching streamlines the process of video optimization
by having to primarily transcode source files that do not already have optimized versions. The
cache database can also be used to manage the storage and caching of multiple optimized
versions of source files through the entire video optimizer cluster such that heavily requested
optimized versions of source files may be duplicated onto several video optimizers to lessen the

number of requests routed to a single video optimizer.

[0039] The video optimizer 150, cache database 160 and origin server 170 are typically
formed of one or more computer servers, which may include components and functionality

described in more detail with reference to FIG. 2. While only one server of each video optimizer
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150, cache database 160 and origin server 170 is shown in the environment 100 of FIG. 1,
different embodiments may include multiple web servers and video servers operated by a single
entity or multiple entities. In other embodiments, a single server may also provide different
functionalities, such as delivering web content as a web server, as well as serving optimized
video content. Steering device 130, network controller 140, and user devices 110 may also

include components and functionality similar to those described in FIG. 2.

COMPUTING MACHINE ARCHITECTURE

[0040] Turning now to FIG. 2, it is a block diagram illustrating components of an example
machine able to read instructions from a machine-readable medium and execute them in a
processor (or controller) to implement the disclosed system for on-demand real-time network
monitoring and subscriber identification. Specifically, FIG. 2 shows a diagrammatic
representation of a machine in the example form of a computer system 200 within which
instructions 224 (e.g., software) for causing the machine to perform any one or more of the
methodologies discussed herein may be executed. In alternative embodiments, the machine
operates as a standalone device or may be connected (e.g., networked) to other machines. In a
networked deployment, the machine may operate in the capacity of a server machine or a client
machine in a server-client network environment, or as a peer machine in a peer-to-peer (or

distributed) network environment.

[0041] The machine may be a server computer, a client computer, a personal computer (PC),
a tablet PC, a set-top box (STB), a personal digital assistant (PDA), a cellular telephone, a smart
phone, a web appliance, a network router, switch or bridge, or any machine capable of executing

instructions 224 (sequential or otherwise) that specify actions to be taken by that machine.
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Further, while only a single machine is illustrated, the term “machine” shall also be taken to
include any collection of machines that individually or jointly execute instructions 224 to

perform any one or more of the methodologies discussed herein.

[0042] The example computer system 200 includes one or more processors 202 (e.g., a
central processing unit (CPU), a graphics processing unit (GPU), a digital signal processor
(DSP), one or more application specific integrated circuits (ASICs), one or more radio-frequency
integrated circuits (RFICs), or any combination of these), a main memory 204, and a static
memory 206, which are configured to communicate with each other via a bus 208. The
computer system 200 may further include graphics display unit 210 (e.g., a plasma display panel
(PDP), a liquid crystal display (LCD), a projector, or a cathode ray tube (CRT)). The computer
system 200 may also include alphanumeric input device 212 (e.g., a keyboard), a cursor control
device 214 (e.g., a mouse, a trackball, a joystick, a motion sensor, or other pointing instrument),
a storage unit 216, and a network interface device 220, which also are configured to

communicate via the bus 208.

[0043] The storage unit 216 includes a machine-readable medium 222 on which is stored
instructions 224 (e.g., software) embodying any one or more of the methodologies or functions
described herein. The instructions 224 (e.g., software) may also reside, completely or at least
partially, within the main memory 204 or within the processor 202 (e.g., within a processor’s
cache memory) during execution thereof by the computer system 200, the main memory 204 and
the processor 202 also constituting machine-readable media. The instructions 224 (e.g.,
software) may be transmitted or received over a network 120 via the network interface device

220.
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[0044] While machine-readable medium 222 is shown in an example embodiment to be a
single medium, the term “machine-readable medium” should be taken to include a single
medium or multiple media (e.g., a centralized or distributed database, or associated caches and
servers) able to store instructions (e.g., instructions 224). The term “machine-readable medium”
shall also be taken to include any medium that is capable of storing instructions (e.g., instructions
224) for execution by the machine and that cause the machine to perform any one or more of the
methodologies disclosed herein. The term “machine-readable medium” includes, but not be
limited to, data repositories in the form of solid-state memories, optical media, and magnetic

media.

OPTIMIZED VIDEO CACHING

[0045] FIGS. 3A-D illustrate example event traces for providing an optimized video to a user
device. FIG. 3A specifically shows an example of a source file request followed by a database
query. FIGS. 3B-D show various embodiments of how video optimizers may react to different
responses from the database. In some embodiments, the video optimizer can simply transcode
the video itself, while in other embodiments, the video optimizer may have to redirect the request
to other video optimizers. Shown are a user device 110, network controller 140, video optimizer
150, cache database 160, and origin server 170. A steering device (not shown in FIGS. 3A-3D)
may manage traffic flow between one or more of the entities across a network 120. In FIGS. 3C
and 3D, two video optimizers 150A and 150B exist. These video optimizers may operate
independently of each other but may also share optimized source files stored in a shared local

cache 155.
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[0046] FIG. 3A is an example event trace illustrating a process for handling a source video
request at a video optimizer. The process includes a user device 110, network controller 140,
video optimizer 150, cache database 160 and origin server 170. The process starts when the user
device 110 generates 302 a request from a user for a source file. For example, the user may
browse an Internet site containing a video that the user wishes to view. The user device 110
generates 302 the request and transmits a HTTP GET video request 304 to retrieve the video
source file content from the origin server 170. In an embodiment, the steering device 130
intercepts requests and responses associated with providing video to the user device 110. The
steering device 130 redirects the video content request to the network controller 140, which
forwards a modified HTTP Get video request 306 to the origin server 170. In the modification,
the network controller 140 instructs that the origin server 170 respond with video information for
the source file. By intercepting the HTTP RESPONSE with video information 308, the network
controller 140 can determine whether a HTTP redirect instruction should be forwarded to the
user device 110 in order to direct the user device 110 to a video optimizer 150 or whether the
video content retrieved from the origin server 170 should be directly sent to the user device 110

(i.e., the video content does not need further optimization).

[0047] In response to receiving the HT TP RESPONSE with video information 308, the
network controller 140 uses the received information in the HTTP GET Video 304 request
and/or HTTP response 308 and determined information about the condition of the network and
the user device from monitoring flows to generate 310 an ID key. The ID key comprises a

source signature uniquely identifying the original source file on the origin server 170 and
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determined optimization parameters identifying an optimized version of the source file

compatible with the user device and meeting the capabilities of the network.

[0048] The network controller 140 determines that the user device 110 can be redirected to a
video optimizer 150 in order to obtain the optimized version of the source file, which may be
generated directly by transcoding the source file or retrieved from a local cache 155 of a video
optimizer 150. The network controller 140 determines a corresponding instruction for the HTTP
RESPONSE request and sends a HTTP redirect instruction 312 along with the generated key to
the user device 110. In an embodiment, the HTTP redirect instruction 312 may be a rewrite of
the HTTP RESPONSE request 308. In other embodiments, the HTTP redirect instruction 312
may be instructions mapping to the received HTTP RESPONSE request 308 or a translation of
the request 308. In an embodiment, the network controller 140 randomly chooses a video
optimizer 150 to redirect a user device 110 to. In another embodiment, the network controller
140 acts as a load balancer and redirects the user device 110 based on the current processing load
of each video optimizer associated with the network controller 140. For example, the network
controller 140 monitors video optimizer 150 workloads and may redirect the user device 110 to
the video optimizer 150 that has the most available processing capacity or least number of
requests at the moment. Upon receiving the instructions, the user device 110 sends a HTTP GET
request and the received key 314 to the video optimizer 150 that the network controller 140

indicated in its HTTP redirect instructions 312.

[0049] In an embodiment, once the video optimizer 150 receives the HTTP GET request
along with the key associated with the original source file 314, the video optimizer 150 queries

the cache database 160 to determine whether an optimized source file exists. The video
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optimizer 150 may also determine whether its local cache 155 contains an optimized version of
the source video. The cache database 160 searches 318 its database based on the received key to
determine whether the database contains any reference key entries that match the key. In an
instance where a reference key entry matches the key, the cache database 160 sends a database
reply 320 indicating that an optimized version of the source file exists on another video
optimizer 150 and includes the location of the optimized source file. This is known as a cache
hit and indicates that the video optimizer 150 does not have to transcode the source file in order
to send an optimized version of the source file to the user device 110. In an instance where none
of the reference key entries match the key, the cache database 160 sends a database reply 320
indicating that the requested optimized version of the source file is not stored in the cache of any
video optimizers 150 reporting to the cache database 160. This is known as a cache miss and
indicates that the video optimizer 150 has to transcode the source file in order to send an

optimized source file to the user device 110.

[0050] FIG. 3B is an example event trace illustrating an embodiment of a process for
providing an optimized source file to a user device in response to a cache miss. If thereis a
cache miss (e.g., the ID key does not match any reference key), the cache database 160 responds
to the video optimizer’s query by sending a database reply 320 indicating that no optimized
version of the original source file exist in any of the caches in video optimizers 150 associated
with the cache database 160. In response to this database reply 320, the video optimizer 150 has
to transcode the original source file itself in order to provide an optimized version of the source
file to the user device. The video optimizer 150 begins the transcoding process by sending a

HTTP GET video request 332 to the origin server 170, requesting the original source file for
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transcoding. Once the video optimizer 150 receives the HTTP RESPONSE video content 334
from the origin server 170, the video optimizer 150 transcodes 336 the video to a format
optimized and usable by the user device 110 according to the optimization parameters provided
in the ID key. Thus, the optimization may be based on information the video optimizer 150
receives on the user device 110 regarding the user device’s specifications and capabilities (e.g.,
screen size, processor, network connections, storage space, screen resolution, buffer, cache,
operating system and the like) as well as the network properties (e.g., service provider,

bandwidth, network congestion and the like).

[0051] In an embodiment, the video optimizer 150 streams the optimized video to the user
device 110 as the video is transcoded in order to minimize the delay that the user may
experience. In other embodiments, the optimized stream 338 may be slightly delayed by the
video optimizer 150 so that the video optimizer 150 is able to build a buffer for instances when
the transcoding may lag. When the video optimizer 150 transcodes a part of the source file, the
video optimizer 150 sends a database update 340 to the cache database 160 to indicate that part
of the optimized version of the source file is now available in the local cache 155 of the video
optimizer 150 for future media content requests. The database update 340 may include the
location of the optimized version of the source file in the local cache 155, the key comprising the
source signature of the original source file retrieved from the origin server 170 and the
parameters of the optimized version of the source file, and the segment of the original source file
that is transcoded. In an embodiment, the video optimizer 150 may send the database update 340
before the entire video is optimized. Thus, if another request is received while the transcoding

process is still underway, the segment of the video that has been transcoded may be provided to
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another video optimizer 150 for streaming to another user device 110. In response to receiving
the database update 340, the cache database 160 updates 342 the database entries so that the
cache database 160 can identify the location of optimized version of the source file for

responding to future database queries.

[0052] FIG. 3C is an example event trace illustrating embodiments of a process for providing
an optimized source file to a user device in response to a cache hit. In FIG. 3C, two video
optimizers 150A and 150B exist to illustrate the data transfer that is possible between a network
of video optimizers. Each of these video optimizers 150A, 150B are functionally identical to the
video optimizer 150 presented previously, but each video optimizer 150A and 150B may have
different optimized source files stored in their local caches 155. In response to a cache hit (e.g.,
the ID key matches a reference key), the cache database 160 responds to the first video
optimizer’s query to identify an optimized version of the source file by sending a database reply
320 and 332 indicating that an optimized version of the original source file is located in a local

cache 155 of video optimizer 150B associated with the cache database 160.

[0053] In an embodiment of the process 350 for handling a cache hit, the first video
optimizer 150A may retrieve or stream the optimized version of the source file from video
optimizer 150B and, in turn, stream the optimized source file itself to the user device 110. In this
embodiment, the first video optimizer 150A may send a HTTP GET video, or other request 352
for retrieving the optimized version of the source file to the second video optimizer 150B. Upon
receiving the request 352, the second video optimizer 150B provides an optimized stream 354 to
the first video optimizer 150A. In an embodiment, the first video optimizer 150A may locally

cache the received optimized version of the source file as it transmits the optimized stream 356
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to the user device 110. For example, the video optimizer 150A may locally cache an optimized
version of a frequently requested source file. Through this process, the first video optimizer
150A locally caches the portion of the optimized stream 356 received from video optimizer 150B
for future streaming purposes. In another embodiment, the first video optimizer 150A may forgo
caching the received optimized stream 354 and choose to only forward the optimized stream 356
to the user device 110. For example, the first video optimizer 150A may not store the optimized
stream in response to determining that the optimized source file is not requested frequently or
that the local cache 155 is already full. Statistics for optimized versions of a source file may be
maintained individually at the video optimizers 150 themselves and/or at the cache database 160,

which may provide the statistics with responses to queries.

[0054] In another embodiment, the first video optimizer 150A may decide to redirect the user
device 110 to retrieve the optimized source file from the second video optimizer 150B instead of
forwarding 354, 356 the optimized stream. By redirecting the user device 110 to retrieve the
optimized source file from the second video optimizer 150B, the first video optimizer 150A frees
up processor loads and network bandwidths to process other media requests. The first video
optimizer 150A sends an HT TP redirect instruction 362 to the user device 110, indicating the
video optimizer where the desired optimized source file may be located. The user device 110
then transmits a HTTP GET request 364 to the second video optimizer 150B that was indicated
in the HTTP redirect instruction, requesting the second video optimizer 150B stream the
requested optimized source file. In response to the HTTP GET request 364, the second video
optimizer 150B transmits the optimized stream 366 to the user device. In some embodiments,

the first optimizer 150A generates an HTTP redirect including the generated ID key, which the
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second optimizer 150B uses to identify the optimized version of the source file in its local cache
155. The second optimizer 150B may generate another database query 316 as explained

previously with reverence to FIG. 3A.

[0055] In some instances, a cache hit error may occur due to various different factors. In one
example, the source signature, ID key or reference entry stored in the cache database 160 may be
mismatched to the optimized version of the source file stored in a video optimizer 150. For
example, the cache database 160 may have erroneously saved or corrupted an entry or the video
optimizer 150 may have experienced an error in which the locally cached optimized version of
the source file was corrupted or deleted. In another embodiment, the video optimizer 150 may
send instructions to the cache database 160 requesting that the entry is deleted. Each video
optimizer 150 associated with the cache database 160 may also synchronize locally cached
resources with the entries stored in the cache database 160 periodically to determine whether

entries need to be flushed from the cache database 160.

[0056] In another embodiment, a first video optimizer 150A may be redirected by the cache
database 160 to a second video optimizer 150B that has a certain optimized source file.

However, the second video optimizer 150B may be unavailable for some reason, such as due to a
server crash or network connection issues. The first video optimizer 150A may respond by
notifying the cache database 160 that the second video optimizer 150B is unavailable. In
response, the cache database 160 may temporarily remove the second video optimizer 150B from
its set of available server resources until the second video optimizer 150B syncs with the cache

database 160 or responds to a request from another video optimizer 150.
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[0057] In some embodiments, the first video optimizer 150A may detect that an error has
occurred, such as the second video optimizer 150B not having the optimized file that a cache
database 160 reported the second video optimizer 150B as having. In response to the error, the
second video optimizer 150B may compare its current server load with that of the first video
optimizer 150A to determine which has more bandwidth. If the first video optimizer 150A is
less loaded than the second video optimizer 150B, then the first video optimizer 150A can
transcode and optimize the source file. If the second video optimizer 150B is less loaded than
the first video optimizer 150A, then the second video optimizer 150B can transcode and optimize
the source file. In some embodiments, the video optimizers 150 may also compare connection
quality or proximity to the client as deciding factors on which video optimizer 150 transcodes the
source file. The video optimizers 150 may also send a database update instruction to the cache

database 160 to update the entries related to the locations of cached optimized source files.

[0058] FIG. 3D is an example event trace illustrating an embodiment of a process for
providing an optimized source file to a user device and duplicating the optimized source file in
response to a cache hit. Similar to FIG. 3C, FIG. 3D includes a user device 110, network
controller 140, first video optimizer 150A, second video optimizer 150B and cache database 160.
In response to a database query by the first video optimizer 150A, the cache database 160 sends a
database reply 320 indicating that a second video optimizer 150B has the requested optimized
source file. In an embodiment, the first video optimizer 150A may duplicate the optimized
version of the source file stored on the second video optimizer 150B in its local cache 155. For
an example, the first video optimizer 150A may determine that the specific optimized version of

the source file is often requested and would save processing time if the optimized version of the
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source file was stored and cached locally. The optimized version of the source file may
experience a high hit rate, overwhelming a single video optimizer 150 storing the optimized
version of the source file. Accordingly, another optimizer requesting an optimized version of a
source file with a high hit rate may request to do duplicate the optimized version for storage
within its local cache 155 to prevent the single server from being overwhelmed. By duplicating
the optimized source file, the video optimizers load balance requests among the video optimizers
reporting to the cache database 160. In another example, the requested optimized source file may
represent only a segment of the original source file’s total playback length. The first video
optimizer 150A may submit requests to multiple video optimizers 150 to collect as many
optimized segments of the original source file as possible before transcoding remaining
unoptimized segments. Optimized source file stitching is discussed below in conjunction with

the video preview cache.

[0059] In an embodiment, the first video optimizer 150A sends a HTTP GET video request
and a duplication request 382 to the second video optimizer 150B that has the desired optimized
version of the source file. In response to the request, the second video optimizer 150B sends the
optimized stream 384 to the first video optimizer 150B. In another embodiment, the first video
optimizer 150A sends a HTTP GET video request without requesting a duplication of the
optimized version of the source file. In response to the request, the second video optimizer 150B
may determine that it is overloaded with requests or transcoding processes. The second video
optimizer 150B may respond to the first video optimizer 150A by sending the optimized stream
to the first video optimizer 150A as well as a request for the first video optimizer 150A to store

386 the duplicated optimized video. As the first video optimizer 150A receives the optimized
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stream 384, it stores 386 the optimized version of the source file in a local cache 155 while
sending the optimized stream 388 to the user device 110 for playback. Since the first video
optimizer 150A now possesses a locally cached version of the optimized source file, the first
video optimizer 150A sends instructions for a database update 390 to the cache database 160. In
response to the received instructions, the cache database 160 updates 392 the database to add an
entry indicating that both video optimizers 150A and 150B have the specific optimized version

of the source file cached locally.

VIDEO PREVIEW CACHE

[0060] An additional possibility with optimized video caching is a video preview cache.
Rather than locally caching a large number of full-length optimized versions of source files at a
video optimizer 150, an even greater number of partial-length optimized versions may be stored.
Thus, each video optimizer 150 may directly begin to handle a larger number of requests without
having to begin a transcoding process or stream the optimized version from another optimizer.
For example, if the video optimizer 150 stores 1 minute portion of an optimized version of a
source file requested by the user device 110, when a user abandons the video (e.g., in the first 30
seconds) before a transcoding process or streaming process needs to take place to seamlessly
deliver the stream, no additional processing is required. Thus, the preview cache may store the
first 30-60 seconds of an optimized version to reduce requests and bandwidth used on the
network because a large number of users do not view past the initial segments. Thus rather than
spending the additional processor bandwidth transcoding and storing segments of a source file
that users often do not watch, the video optimizer 150 can more efficiently manage its content by

creating short optimized video previews. A shorter optimized video also allows more optimized

25253-38372/US

Page 50 of 214



versions of source files to be stored in the same limited storage cache in the video optimizer 150.
Popular files may still be stored in full-length optimized versions but purged and updated more

frequently to follow user trends.

[0061] In an embodiment, the video optimizer 150 begins to transcode a source file and
streams the optimized source file to the user device 110. When the user cancels playback on the
user device 110, the video optimizer 150 stops optimizing the source file and stores the segment
that is already optimized. The video optimizer 150 may update the cache database 160 with an
entry indicating the source file that was optimized, a key associated with the original source file,
and also the segment of the video that is optimized. If later users request the same segment of
the source file, the cache database 160 can redirect the requesting video optimizer 150 to the
correct local cache 155 that contains the optimized video segment. In other embodiments, a
portion of the optimized version of a source file may be distributed among the various video

optimizers 150.

[0062] In some embodiments, the user may request a segment of a source file that has not
been fully optimized. In this embodiment, the video optimizer 150 may determine the video
segments that have been optimized already so as to prevent having to re-transcode an already
existing optimized segment of the source file. As the video optimizer 150 streams the optimized
video segments to the user device, it continues to monitor whether the video transcoding process
is approaching a segment that has not previously been optimized. The video optimizer 150 may
begin transcoding the portion of the source file that is not optimized from any key frame and
continue transcoding until it reaches the beginning of a previously optimized video segment.

Prior to or when the transcoding process reaches the beginning of a previously optimized video
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segment, the video optimizer 150 requests the previously optimized video segment from another
video optimizer where the segment is stored. In response to the request, the other video
optimizer sends the requested optimized video segment to the initial video optimizer 150, which
stitches the received optimized video segment with the segment the video optimizer itself

transcoded at the last key frame.

[0063] For example, three consecutive video segments may be cached in a cluster of video
optimizers 150, each video optimizer 150 holding a different segment. A first video optimizer
may stream a stored preview from the optimized version of the source file and subsequently
retrieve the source file beginning from a last key frame of the stored preview and transcode the
source file from the last key frame, stitching the newly transcoded stream at the key frame to
provide seamless playback on the user device 110. The first video optimizer continues
transcoding the source file and streaming the optimized version until it reaches the beginning of
an optimized video segment identified on another video optimizer. The first video optimizer
may then retrieve the segment that has already been transcoded from the corresponding video
optimizer. The first video optimizer 150 may continue requesting segments from the other video
optimizers until the user stops watching the video or no optimized segments are available for a
portion of the source file. In the case where no optimized segments are available for a portion of
the source file, then the initial video optimizer 150 transcode the source file from where the last
optimized segment left off. If desired, the video optimizer may also locally cache the entire

stream in order to make it available for future optimized video requests.

[0064] During local cache management, the video optimizer 150 may decide to flush only

portions of optimized versions of source files in order to create empty space in a storage drive for
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other optimized versions of source files. For example, a 30 minute optimized version of source
file may be segmented and processed so that only the first minute of the optimized version of
source file is saved while the rest of the optimized version of source file is purged from the local
cache 155. Local cache 155 purging frees up large amounts of storage space while still
preserving a fast response and initial streaming time for the user, especially for optimized
versions of source files that are less popular than others. In response to the deletion and other
cache management operations, the video optimizer 150 sends a database update to the cache

database 160 to update the entries stored in the database.

PREDICTIVE ENCODING IMPROVEMENT

[0065] FIG. 4 illustrates a flow diagram of an embodiment of predictive encoding using
cached headers. In an embodiment, the process shown in FIG. 4 is performed by the video
optimizer 150 for source files comprising headers. For example, headers may be generated for
MP4 files, AV files, MPEG files, MOV files, MKYV files, OGM files, and other types of media
files. For clarity, MP4 source files and headers are referred to in the following description but
other types of media files may also apply. When optimized versions of MP4 source files are
generated, a predictive header is created prior to the start of the transcoding process based on the
original source file and/or the original source file header. The predictive header contains basic
information related to the source file in order for media players to recognize and play the
optimized version of the source file. For example, the predictive header may contain information
such as source profile, frame/sample rates, frame type, size of output sample, size of each output
frame, encoding used, compression and so forth. Because the predictive header is created prior

to the source file being entirely transcoded to allow real-time streaming, the video optimizer 150
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must predict information to insert into the header. As a result, the header may contain
overestimations or underestimations of the media container size necessary for transcoding the
frames in the transcoded media. To compensate for underestimations of frame size, the video
optimizer 150 may have tore-transcode frames to reduce their quality and thus size, which may
cause distortions in the optimized version of the source file and require additional processing
time. To compensate for overestimations of frame size, redundant bits or data may be added to a
frame to pad the frame in order to meet the pre-specified size. Thus, the optimized version of the

source fill may contain frames that are over optimized.

[0066] The distortions and differences in estimated quality may be reduced by performing
multiple passes on transcoding the source file, with each pass using the predictive header
previously generated to more accurately predict the new header data for the next pass. The video
optimizer 150 may fix errors in header generation by reducing the padding necessary in some
frames while smoothing the quality of the entire optimized source file. By reducing the padding
in optimized source file, the video optimizer 150 is also able to reduce the storage space needed
to locally cache the optimized source file. However, because video transcoding and optimization
is often performed on-the-fly, it is not feasible for the video optimizer 150 to perform a multi-
pass on the original source file. Additionally, these passes should not occur needlessly and thus

may only be performed when required to provide a source file to a user device 110.

[0067] In an embodiment, optimized video caching provides a system for improving
predictive encoding. When an original source file is first transcoded, a predictive header is
generated in the conventional method that involves using predictive algorithms on the source file

or a small portion of the source file and/or the header of the source file to make a best guess on
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the characteristics of the output optimized version of the source file. The predictive header can
be stored along with the optimized version of the source file in the cache of an video optimizer
150 or in the cache database 160 with a key corresponding to the optimized version of the source
file and can also be retrieved for use in improving later header predictions. The predictive
headers stored subsequent to the transcoding of the source file may be updated to include
information relative to the optimized version of the source file generated during transcoding. For
example, the updated predictive header may include actual frame sizes of the optimized version,
initial frame sizes of the source file, last frame sizes that required re-transcoding due to too large
a size, and number of times the predictive header has been updated for the optimized version of
the source file. Thus, later transcoding processes may yield improved optimization and higher
quality compared to the first pass and, if a threshold number of passes have been completed, a
video optimizer 150 may utilize the predictive header information directly without performing

another pass.

[0068] As illustrated through FIG. 4, when a video optimizer 150 receives a request to
transcode a source file, the video optimizer 150 retrieves 402 the original source file from the
origin server 170 and also receives the original source file header as well. In response to
receiving the original source file header and ID key, the video optimizer 150 queries 404 the
cache database 160 to determine whether the cache database 160 has the location of any
corresponding previously optimized version of the source file and header. In a database reply,
the cache database 160 determines 406 whether an optimized version of the source file and
associated header are located in the local cache 155 of another video optimizer, header

information has been cached but the requested optimized version of the source file does not exist
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in any local cache 155, or that the both an optimized version of the source file and associated
header do not exist in the video optimizer cluster. In the latter case, the transcoding process may
proceed as described with reference to FIGS. 3A-D with the header information for the source
file and/or the predictive header information for the first pass optimized version (and updated
header information based thereon) stored locally or updated in the cache database 160 for future
use by the video optimizers 150. In some embodiments, predictive header information for a
same source file but different optimized version may be used to aid in generating a new

optimized version of the source file of higher or lower quality.

[0069] In an embodiment where an optimized source file and associated header are available
in the cache database 160 and/or at another video optimizer, the initial video optimizer 150 may
retrieve 402 original source file header information and/or the ID key generated for the source
file and query 404 the cache database 160 to retrieve any previously generated predictive header
and optimized version of the source file information. If the initial video optimizer 150 receives
previously generated predictive header and optimized version of the source file information, the
initial video optimizer 150 determines whether the optimized version of the source file should be
re-transcoded in order to improve the quality of the optimized version with another pass, or to
generate a different optimized version, (e.g., of a different quality level) prior to streaming to the

user device 110.

[0070] The video optimizer 150 analyzes 412 the attributes of the header and file to generate
414 a new predictive header based on the analysis. In an embodiment, the video optimizer 150
may use predictive algorithms to analyze 412 the optimized source file header, the optimized

version of the source file, the original source file and/or the original source file header to better
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determine information in the new predictive header. Thus, with each subsequent pass, a
previously generated header may be analyzed 412 to fine tune the new session’s predictive
algorithm to generate a more accurate header for the optimized version of the source file. The
newly generated header is then stored 430 with the optimized source file and updated in the
cache database 160 for later optimized video requests and predictive encoding operations In
order to aid in future predictive encoding operations, the video transcoder 150 may record
information about the transcoding process and update 430 the predictive header to include
information such as actual frame sizes of the optimized version, initial frame sizes of the source
file, last frame sizes that required re-transcoding due to too large a size, and number of times the

predictive header has been updated for the optimized version of the source file.

[0071] In the instance where no previous optimized source file header exists 406, the video
optimizer 150 predicts 422 the attributes for the new optimized source file using its best guess.
Using this method, the video optimizer 150 will often create inaccuracies in the generated 424
header based on the predictions, resulting in overestimations or underestimations of optimized
video frame sizes. As mentioned previously, the video optimizer 150 has to reduce the quality of
frames to compensate for underestimations and pad the frames with redundant bits for
overestimations. While later passes may reduce these errors, it is often infeasible for the video
optimizer 150 to perform a second pass during a streaming operation. The newly predictive
header is stored 430 with the optimized source file for later optimized video requests and
predictive encoding operations. In order to aid in future predictive encoding operations, the
video transcoder 150 may record information about the transcoding process and update 430 the

predictive header to include information such as actual frame sizes of the optimized version,
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initial frame sizes of the source file and last frame sizes that required re-transcoding due to too

large a size.

ADDITIONAL CONFIGURATION CONSIDERATIONS

[0072] The disclosed configurations beneficially allow optimized source files to be quickly
retrieved and streamed to user devices without requiring an optimizer to re-transcode source files
by introducing a cache database. In conventional systems, source files are either streamed to the
user device without any optimization, which is an inefficient use of limited network bandwidth,
or source files are optimized every time a user requests a source file, which is an inefficient use
of the processing capacity for each optimizer. Because optimizers are often separate and operate
independently of each other, introducing a cache database allows a central management catalog
for determining which local caches contain certain optimized source files. Optimized source

files can thus be provided to users quicker and without the need for re-transcoding.

[0073] Throughout this specification, plural instances may implement components,
operations, or structures described as a single instance. Although individual operations of one or
more methods are illustrated and described as separate operations, one or more of the individual
operations may be performed concurrently, and nothing requires that the operations be
performed in the order illustrated. Structures and functionality presented as separate components
in example configurations may be implemented as a combined structure or component.
Similarly, structures and functionality presented as a single component may be implemented as
separate components. These and other variations, modifications, additions, and improvements

fall within the scope of the subject matter herein.
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[0074] Certain embodiments are described herein as including logic or a number of
components, modules, or mechanisms. Modules may constitute either software modules (e.g.,
code embodied on a machine-readable medium or in a transmission signal) or hardware modules.
A hardware module is tangible unit capable of performing certain operations and may be
configured or arranged in a certain manner. In example embodiments, one or more computer
systems (e.g., a standalone, client or server computer system) or one or more hardware modules
of a computer system (e.g., a processor or a group of processors 102) may be configured by
software (e.g., an application or application portion) as a hardware module that operates to

perform certain operations as described herein.

[0075] In various embodiments, a hardware module may be implemented mechanically or
electronically. For example, a hardware module may comprise dedicated circuitry or logic that is
permanently configured (e.g., as a special-purpose processor, such as a field programmable gate
array (FPGA) or an application-specific integrated circuit (ASIC)) to perform certain operations.
A hardware module may also comprise programmable logic or circuitry (e.g., as encompassed
within a general-purpose processor or other programmable processor) that is temporarily
configured by software to perform certain operations. It will be appreciated that the decision to
implement a hardware module mechanically, in dedicated and permanently configured circuitry,
or in temporarily configured circuitry (e.g., configured by software) may be driven by cost and

time considerations.

[0076] The various operations of example methods (e.g., as described with FIGS. 3A-D and
4) described herein may be performed, at least partially, by one or more processors (e.g.,

processor 202) that are temporarily configured (e.g., by software) or permanently configured to

25253-38372/US

Page 59 of 214



perform the relevant operations. Whether temporarily or permanently configured, such
processors may constitute processor-implemented modules that operate to perform one or more
operations or functions. The modules referred to herein may, in some example embodiments,

comprise processor-implemented modules.

[0077] Some portions of this specification are presented in terms of algorithms or symbolic
representations of operations on data stored as bits or binary digital signals within a machine
memory (e.g., a computer memory 204). These algorithms or symbolic representations are
examples of techniques used by those of ordinary skill in the data processing arts to convey the
substance of their work to others skilled in the art. As used herein, an “algorithm” is a self-
consistent sequence of operations or similar processing leading to a desired result. In this
context, algorithms and operations involve physical manipulation of physical quantities.
Typically, but not necessarily, such quantities may take the form of electrical, magnetic, or
optical signals capable of being stored, accessed, transferred, combined, compared, or otherwise

manipulated by a machine. It is convenient at times, principally for reasons of common usage, to

29 CC 2%

refer to such signals using words such as “data,” “content,” “bits,” “values,” “elements,”

2% 2% 29 CC 2%

“symbols,” “characters,” “terms,” “numbers,” “numerals,” or the like. These words, however,

are merely convenient labels and are to be associated with appropriate physical quantities.

[0078] Unless specifically stated otherwise, discussions herein using words such as

2% 2% 2%

“processing,” “computing,” “calculating,” “determining,” “presenting,” “displaying,” or the like

may refer to actions or processes of a machine (e.g., a computer) that manipulates or transforms

data represented as physical (e.g., electronic, magnetic, or optical) quantities within one or more
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memories (e.g., volatile memory, non-volatile memory, or a combination thereof), registers, or

other machine components that receive, store, transmit, or display information.

[0079] As used herein any reference to “one embodiment” or “an embodiment” means that a
particular element, feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment. The appearances of the phrase “in one
embodiment” in various places in the specification are not necessarily all referring to the same

embodiment.

[0080] Some embodiments may be described using the expression “coupled” and
“connected” along with their derivatives. For example, some embodiments may be described
using the term “coupled” to indicate that two or more elements are in direct physical or electrical
contact. The term “coupled,” however, may also mean that two or more elements are not in
direct contact with each other, but yet still co-operate or interact with each other. The

embodiments are not limited in this context.

2% 2% ¢

[0081] As used herein, the terms “comprises,” “comprising,” “includes,” “including,” “has,”
“having” or any other variation thereof, are intended to cover a non-exclusive inclusion. For
example, a process, method, article, or apparatus that comprises a list of elements is not
necessarily limited to only those elements but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus. Further, unless expressly stated to the
contrary, “or” refers to an inclusive or and not to an exclusive or. For example, a condition A or

B is satisfied by any one of the following: A is true (or present) and B is false (or not present), A

is false (or not present) and B is true (or present), and both A and B are true (or present).
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[0082] In addition, use of the “a” or “an” are employed to describe elements and components
of the embodiments herein. This is done merely for convenience and to give a general sense of
the invention. This description should be read to include one or at least one and the singular also

includes the plural unless it is obvious that it is meant otherwise.

[0083] Upon reading this disclosure, those of skill in the art will appreciate still additional
alternative structural and functional designs for a system and a process for providing interactive
video ad with an HTML underlay through the disclosed principles herein. Thus, while particular
embodiments and applications have been illustrated and described, it is to be understood that the
disclosed embodiments are not limited to the precise construction and components disclosed
herein. Various modifications, changes and variations, which will be apparent to those skilled in
the art, may be made in the arrangement, operation and details of the method and apparatus

disclosed herein without departing from the spirit and scope defined in the appended claims.
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CLAIMS

WHAT IS CLAIMED 1S:

1.

A computer-implemented method for streaming video, the method comprising:

receiving a request to optimize an original source file from a client computing device, the
request including a key specifying parameters to optimize the original source file;

identifying, based on the key, a first portion of an optimized version of the original
source file in a local cache of a video optimizer;

generating a query, based on the key, to a database maintaining a plurality of reference
keys corresponding to a plurality of optimized versions of source files stored on a
plurality of other video optimizers, each reference key specifying parameters of
an optimized version of a source file;

receiving, from the database, a response indicating whether the key matches a reference
key;

receiving from the database, in response to a reference key matching the key, the address
of another video optimizer storing a segment of the requested optimized version
of the original source file;

stitching the first portion of the optimized version of the original source file with the
segment of the optimized version of the original source file stored on the other
video optimizer; and

streaming the stitched optimized version of the original source file for playback on the

client computing device.

The method of claim 1, further comprising:
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storing a segment of the stitched optimized version of the original source file in a cache
of the video optimizer; and

transmitting, to the database, instructions to update the database in response to storing the
segment of the stitched optimized version of the original source file stored in the

video optimizer.

3. The method of claim 1, wherein the received response indicates that different segments of
the optimized version of the same original source file are stored on a plurality of different

video optimizers.

4. The method of claim 3, further comprising:
transmitting, to the plurality of different video optimizers, a request for the segment of
the optimized version of the original source file stored on each video optimizer;
and
stitching the different segments of the optimized version of the same original source file

with the first portion of the original source file.

5. The method of claim 1, wherein the key comprises a source content signature, the source

content signature being a hash of the original source file.

6. The method of claim 1, wherein the database comprises data entries identifying a
plurality of video optimizers storing an optimized version of the original source file, the
entries being modified through instructions transmitted to the database to update a

location where the optimized version of the original source file is stored.

7. The method of claim 1, further comprising:
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determining a second segment of the optimized version of the original source file is not
stored by the plurality of other video optimizers;

transcoding, responsive to the determination, the second segment of the original source
file;

storing the transcoded second segment in the local cache of the video optimizer; and

stitching the transcoded second segment with the stitched optimized version of the

original source file.

8. The method of claim 7, further comprising transmitting to the database, instructions to
update the database with a reference key corresponding to the transcoded second segment

of the optimized version of the source file stored at the video optimizer.

9. The method of claim 7, wherein transcoding the second segment of the original source
file comprises:
identifying a third segment of the optimized version of the original source file,
subsequent to the second segment, that is stored by one of the plurality of other
video optimizers; and
transcoding the original source file from a start of the second segment to a start of the
third segment.
10. The method of claim 1, wherein the first portion is maintained in the local cache of the

video optimizer after one or more purges of the local cache.

11. A system for streaming optimized video to a client device, comprising:

a processor, and
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a non-transitory computer-readable storage medium storing executable computer program

instructions that, when executed by the processor, causes the processor to:

receive a request to optimize an original source file from a client computing
device, the request including a key specifying parameters to optimize the
original source file;

identify, based on the key, a first portion of an optimized version of the original
source file in a local cache of a video optimizer;

generate a query, based on the key, to a database maintaining a plurality of
reference keys corresponding to a plurality of optimized versions of source
files stored on a plurality of other video optimizers, each reference key
specifying parameters of an optimized version of a source file;

receive, from the database, a response indicating whether the key matches a
reference key;

receive from the database, in response to a reference key matching the key, the
address of another video optimizer storing a segment of the requested
optimized version of the original source file;

stitch the first portion of the optimized version of the original source file with the
segment of the optimized version of the original source file stored on the
other video optimizer; and

stream the stitched optimized version of the original source file for playback on

the client computing device.

12. The system of claim 11, further comprising instructions that cause the processor to:
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13.

14.

15.

16.

17.

store a segment of the stitched optimized version of the original source file in a cache of
the video optimizer; and

transmit, to the database, instructions to update the database in response to storing the
segment of the stitched optimized version of the original source file stored in the

video optimizer.

The system of claim 11, wherein the received response indicates that different segments
of the optimized version of the same original source file are stored on a plurality of

different video optimizers.

The system of claim 13, further comprising instructions that cause the processor to:

transmit, to the plurality of different video optimizers, a request for the segment of the
optimized version of the original source file stored on each video optimizer; and

stitch the different segments of the optimized version of the same original source file with

the first portion of the original source file.

The system of claim 11, wherein the key comprises a source content signature, the source

content signature being a hash of the original source file.

The system of claim 11, wherein the database comprises data entries identifying a
plurality of video optimizers storing an optimized version of the original source file, the
entries being modified through instructions transmitted to the database to update a

location where the optimized version of the original source file is stored.

The system of claim 11, further comprising instructions that cause the processor to:
determine a second segment of the optimized version of the original source file is not

stored by the plurality of other video optimizers;
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transcode, responsive to the determination, the second segment of the original source file;
store the transcoded second segment in the local cache of the video optimizer; and
stitch the transcoded second segment with the stitched optimized version of the original

source file.

18. The system of claim 17, further comprising instructions that cause the processor to
transmit to the database, instructions for updating the database with a reference key
corresponding to the transcoded second segment of the optimized version of the source

file stored at the video optimizer.

19. The system of claim 17, wherein transcoding the second segment of the original source
file comprises:
identifying a third segment of the optimized version of the original source file,
subsequent to the second segment, that is stored by one of the plurality of other
video optimizers; and
transcoding the original source file from a start of the second segment to a start of the

third segment.

20.  The system of claim 11, wherein the first portion is maintained in the local cache of the

video optimizer after one or more purges of the local cache.
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ABSTRACT

A video optimizer receives a request to optimize a source file and stream the optimized
file. The request may be accompanied by a key uniquely identifying the original source file to be
optimized and an optimized version of the source file to stream to the client. The key uniquely
identifies the source video file as it exists on an origin server to prevent transmission of modified
source video and the optimized version of the source file by optimization parameters to ensure
compatibility with the user device. The video optimizer queries a cache database in response to
the received request, which contains references keys and locations of optimized source files
among local caches in a cluster of video optimizers. The cache database responds indicates
whether a matching optimized version of the source file exists in a local cache of a given video

optimizer in the cluster.
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- © TXPCNEA / EPOCNIOZ055864 A 2013053

The present invention is applicable to the multimedia process field, and a kind of multimedia file
code-transferring method and transcoder are provided, and described method comprises the
steps: to receive the source multimedia file and the transcoding parameter of user's
input;According to described source multimedia file and transcoding parameter, from point to
point network, search and download corresponding target multimedia file.The embodiment of
the invention is passed through according to source multimedia file and transcoding parameter,
from point to point network, search and download the target multimedia file that obtains
according to source multimedia file and transcoding parameter transcoding, thereby when a
plurality of usefulness will be carried out transcoding to identical source multimedia file according
to identical transcoding parameter per family, do not need each with carrying out transcoding
operation, the transcoding resource of having saved multimedia file greatly per family.

A kind of multimedia file code-transferring method and transcoder

Technical field

The invention belongs to the multimedia process field, relate in particular to a kind of multimedia
file code-transferring method and transcoder.

Background technology
in today of high speed information development, multimedia technology has become essential

important component in people's work, the study, and along with the continuous progress of
network technology, it has obtained further development, becomes part with the fastest
developing speed in the information industry.In order to promote further developing of
multimedia service, satisfy people's different demands to multimedia service in routine work, life,
some standardization bodies have proposed multiple audio/video encoding standard at different
business demand in the society. As H.263 standard at visual telephone and video conference
business proposition; At DVB, the MPEG2 standard that HDTV and DVD propose; Mpeg 4 standard
at streaming media service exploitation in the network; And can provide high video compression
performance, network close friend’'s H.264 standard etc.

Owing to exist in the time of multiple audio/video encoding standard, and the difference of the
requirements of in multimedia application, compression efficiency, decompress{ion) speed, code
stream being used such as target device, exist diversified media file, their employed each other
file formats, video format, compressed format have nothing in common with each other.in order
to effectively utilize existing multimedia resource, prior art provides a kind of transcoding
technology, is used for changing between multiple audio/video encoding standard.Transcoding
technology day by day gets more and more people's extensive concerning, and constantly obtains
further research and development.

¥
i
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This software of changing between multiple audio/video encoding standard or hardware tools are
calied transcoder.But because target device is varied, as the present relatively more normal
handheld device of using just comprise the mobile phone of various models, various models MP4
MP3 hand-held amusement equipment such as PSP or the like, for domestic consumer, be difficult
in very complicated professional every transcoding parameter and select one group of
transcoding parameter that adapts to own handheld device most, even all be difficult to select the
parameter that can on own handheld device, play sometimes, so just improved the threshold that
the user uses transcoder virtually. And transcoder is being carried out transcoding according to the
transcoding parameter to the source multimedia file,obtains need taking more cpu resource in
the process of target muitimedia file. When a plurality of users need carry out transcoding to
identical source multimedia file according to identical transcoding parameter, the serious wasting
of resources will be caused.

Summary of the invention

The purpose of the embodiment of the invention is to provide a kind of multimedia file
code-transferring method, is intended to solve existing multimedia file code-transferring method
when carrying out the file transcoding, the problem of the serious waste of resources of existence.
The embodiment of the invention is achieved in that a kind of multimedia file code-transferring
method, and described method comprises the steps:

Receive the source multimedia file and the transcoding parameter of user's input;
CAccording to described source multimedia file and transcoding parameter, from point to point
network, search and download corresponding target multimedia file.

Preferably, described according to described source multimedia file and transcoding parameter,
from point to point network, search and download corresponding target multimedia files and be
specially:

Querying server in point to point network sends the file destination qguery reguests, described file
destination query requests is carried source multimedia document information and transcoding
parameter information, so that querying server returns the client side list of active multimedia file
of storage and transcoding parameter;

Download in the client from the client side list that querying server returns and adopt described
transcoding parameter that described source multimedia file is carried out the target multimedia
file that transcoding obtains.,

Preferably, described according to described source multimedia file and transcoding parameter,
from point to point network, search and download corresponding target multimedia files and be
specially: ‘

Client in the client side list of storage in advance sends the file destination query requests,
described file destination query requests is carried source multimedia document information and
transcodihg parameter information, returns the client side list that stores described source
multimedia file and transcoding parameter so that receive the dient of described file destination
query regquests;

Downiocad in the client from the client side list of returning and adopt described transcoding
parameter that described source multimedia file is carried out the target multimedia file that
transcoding obtains. ‘
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. Preferably, described method also comprises.the steps:. . . o o . .

When according to described source multimedia file and tranﬁwdmg parametes whﬂn fmm pmnt
to point network, not finding corresponding target multimedia file, directly described source
multimedia file is carried out transcoding and handle according to described transcoding
parameter, generate the target multimedia file.

Preferably, described method also comprises the steps:

When in the default time, from point to point network, not finding mrrespondmg target
multimedia file, directly described source multimedia file is carried out transcoding and handle
according to described transcoding parameter, generate the target multimedia file.

Preferably,, search from point to point network and download before the corresponding target
multimedia files according to described source multimedia file and transcoding parameter
described, described method also comprises:

According to described source multimedia file and transcoding parameter estimation transcoding
deadline; '
When transcoding deadline that estimation obtains surpasses the default time, carry out
describedly according to described source multimedia file and transcoding parameter, from point
to point network, search and download the target multimedia files of correspondence;

When the transcoding deadline that estimation obtains does not surpass the default time, directly
described source multimedia file is carried out transcoding and handie according to described
transcoding parameter, generate the farget multimedia file.

Preferably, directly according to described transcoding parameter described source multimedia
file is carried out the transcoding processing described, generate after the target multimedia files,
described method also comprises the steps:

The target multimedia file that generates is shared to point to peint network, to offer other user’s
download in the point to point network.

Another purpose of the embodiment of the invention is to provide a kind of transcoder, and
described transcoder comprises:

information receiving unit is used to receive source multimedia file and the transcoding
parameter that the user imports;

The point to point network administrative unit is used for source multimedia file and transcoding
parameter according to described information receiving unit reception, searches and download
corresponding target multimedia file from point to point network.

Preferably, described point to point network administrative unit comprises:

The first query requests sending module, be used for sending the file destination query requests
1o the querying server of point to point network, described file destination query reguests is
carried source multimedia document information and transcoding parameter information, so that
guerying server returns the client side list of active multimedia file of storage and transcoding
parameter; :

The first file download module is used for downloading the client of the client side list returned
from querying server and adopts described transcoding parameter that described source
multimedia file is carried out the target multimedia file that transcoding obtains.

Preferably, described point to point network administrative unit comprises:
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The second query reguests sending module, be used for sending the file destination guery
requests to the client of the client side list of storing in advance, described file destination query
requests is carried source multimedia document information and transcoding parameter
information, returns the client side list that stores described source multimedia file and
transcoding parameter so that receive the dient of described file destination query reguests;

The second file download module is used for downloading from the client of the client side list
returned and adopts described transcoding parameter that described source multimedia file is
carried out the target multimedia file that transcoding obtains.

Preferably, described transcoder also comprises:

Transcoding time estimation unit was used for according to source multimedia file and
transcoding parameter estimation transcoding deadline,

The transcoding processing unit, be used for when the transcoding deadline that the estimation of
described transcoding time estimation unit cbtains surpasses Preset Time, directly the
transcoding parameter that receives according to described information receiving unit is carried
out the transcoding processing to the source multimedia file, generates the target multimedia file.
Preferably, when described transcoding processing unit does not find corresponding target
multimedia file in described point 1o point network administrative unit from point to point
network, perhaps when described point to point network administrative unit does not find
corresponding target multimedia file from point to point network in the default time, directly the
transcoding parameter that receives according to described information receiving unit is carried
out the transcoding processing to the source multimedia file, generates the target multimedia file.
Preferably, described transcoding processing unit comprises:

The audic frequency and video separation module is used for the scurce multimedia file that
described information receiving unit receives is resolved, and isolates audio stream and video
flowing; '

The video code conversion module, the transcoding parameter that is used for receiving according
to described information receiving unit-is carried out transcoding to the isolated video flowing of
described audio frequency and video separation module and is handled;

Audio frequency transcoding module, the transcoding parameter that is used for receiving
according to described information receiving unit is carried out transcoding to the isolated audio
stream of described audio frequency and video separation module and is handled;

The file destination generation module is used for the audio stream behind video flowing behind
the described video code conversion module transcoding and the audio frequency transcoding
module transcoding is synthesized, and generates the target muitimedia file.

Preferably, described transcoder also comprises:

File sharing unit is used for the target multimedia file that described transcoding processing unit
generates is shared to point to point network, to offer other user's download in the point to point
network.
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. 4n.embodiments of the presentinvention, when source muldtimedia file that receives user's input
and transcoding parameter, according to source multimedia file and transceding parameter, from
point to point network, search and download the target multimedia file that obtains according to
source multimedia file and transcoding parameter transcoding, thereby when a plurality of
usefulness will be carried out transcoding to identical source multimedia file according to identical
transcoding parameter per family, do not need each with carrying out transcoding operation, the
transcoding resource of having saved multimedia file greatly per family.

Description of drawings

Fig. 1 is the realization flow figure of the multimedia file code-transferring method that provides
of the embodiment of the invention;

Fig. 2 is the structured flowchart of the transcoder that provides of the embodiment of the
invention.

Embodiment

in order to make purpose of the present invention, technical scheme and advantage clearer,, the
present invention is further elaborated below in conjunction with drawings and Examples.Should
be appreciated that specific embodiment described herein only in order to explanation the
present invention, and be not used in gualification the present invention.

in embodiments of the present invention, when source multimedia file that receives user's input
and transcoding parameter, according to source multimediz file and transcoding parameter, from
point to point network, search and download the target multimedia file that obtains according to
source multimedia file and transcoding parameter transcoding, thereby when a plurality of
usefulness will be carried out transcoding to identical source multimedia file according to identical
transcoding parameter per family, do not need each with carrying out the transcoding operation
per family, saved resource.

Fig. 1 shows the realization flow of the multimedia file code-transferring method that the
embodiment of the invention provides, and details are as follows:

in step 5101, receive the source muitimedia file and the transcoding parameter of user's input.

Its transit code parameter includes but not limited to file container format, video format, video
size, video frame rate, video code rate, audio format, audio code rate, audio sample rate, audioc
track number etc.

in step $102,, from point to point network, search and download corresponding target multimedia
file according to source multimedia file and transcoding parameter.When having querying server
in the point to point network, step 5102 is specially:

Al, the querying server in point to point network send the file destination query requests, this file
destination query regucests is carried source multimedia document information and transcoding
parameter information, so that guerying server returns the client side list that stores this source
multimedia file and transcoding parameter.

in embodiments of the present invention, the source multimedia document information of
carrying in the file destination guery requests can be Hash {Hash) value of source multimedia
file.The transcoding parameter information that carries in the file destination gquery requests can
be a result of broadcast, at this moment, sets up the corresponding relation between result of
broadcast and the transcoding parameter in advance.lllustrate as follows:
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When result of broadcast was " result of broadcast the best ", its corresponding transcoding
parameter was as follows: video format is, video size iz, video frame rate is, video code rate is,
audic format is, audio code rate is, audio sample rate is, the audio track number is; When result
of broadcast was " result of broadcast is the poorest ", its corresponding transcoding parameter
was as follows: video format is, video size is, video frame rate is, video code rate is, audio format
is, audio code rate is, audio sample rate is, the audio track number is.

Download in A 2, the client from the client side list that querying server returns and adopt this
transcoding parameter that this source multimedia file is carried out the target multimedis file
that transcoding obtains. ‘

in another embodiment of the present invention, should be after step B, this method also
comprises the steps:

A3, after downloading successfully, the client that guerying server will have been downloaded the
target multimedia file increases in the client side list of the hash value that stores this source
multimedia file and transcoding parameter.

Hlustrate as follows:

Suppose that the party A-subscriber needs the source multimedia file name of transcoding to be
called ¥ hacker .avi ¥, the transcoding parameter of selecting is ” target device is P5P; result of
broadcast the best ", when inquiry, this transcoding parameter can be mapped on one group of
integer, can corresponding integer 1 as " target device is PSP, result of broadcast the best ', and "
target device is PSP, and result of broadcast is the poorest ” can corresponding integer 2 etc.
After party A-subscriber's client is connected to querying server, send the file destination guery
reguests to querying server, carry the hash value and the transcoding parameter of source
muitimedia file in this file destination guery requests, querying server returns other hash value
that stores this source multimedia file and the tabulation of the client of the transcoding
parameter client of giving the party A-subscriber, if querying server is sought less than other the
hash value that this source multimedia file is arranged and the client of transcoding parameter,
then return the information of failed download.Downloading in the client of party A-subscriber's
client in receiving the client side list that guerying server returns adopts this transcoding
parameter that this source multimedia file is carried out the target multimedia file that
transcoding obtains. After download was finished,querying server had the hash value of this
source multimedia file and the client side list of transcoding parameter with party A-subscriber's
client adding. ,

When not having querying server in the point to point network, step 5102 is specially:

B1i, the client in the client side list of storage in advance send the file destination query requests,
this file destination query requests is carried source multimedia document information and
transcoding parameter information, returns the client side list that stores this source multimedia
file and transcoding parameter 5o that receive the client of this file destination gquery requests.
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in embodiments of the present invention, when having stored the client side list that this source_
multimedia file and transcoding parameter are arranged in the client that receives the file
destination query requests, then directly return this client side list; When not storing the client
side list of this source multimedia file and transcoding parameter in the client that receives the file
destination query requests, to this client that receives the file destination query reguests again
the client in the client side list that it is stored in advance send the file destination guery requests,
this file destination query reguests is carried source multimedia document information and
transcoding parameter information, up to finding the client that stores this source multimedia file
and transcoding parameter, as seek when finally all not finding the client that stores this source
multimedia file and transcoding parameter, return the information of failed download.

Download in B 2, the client from the client side list of returning and adopt this transcoding
parameter that this source multimedia file is carried out the target multimedia file that
transcoding obtains. ,

in another embodiment of the present invention, should be after step B2, this method also
cormprises the steps:

B3, after downloading successfully, the client that the client in the client side list of notice storage
in advance will have been downloaded the target multimedia file increases in the client side list of
the hash value that stores this source multimedia file and transcoding parameter.

tiustrate as follows: '

Suppose that the party A-subscriber needs the source multimedia file name of transcoding to be
called " hacker .avi 7, the transcoding parameter of selecting is " target device is PSP; result of
broadcast the best ", when inquiry, this transcoding parameter can be mapped on one group of
integer, can corresponding integer 1 as ” target device is PSP, result of broadcast the best 7, and ”
target device is PSP, and result of broadcast is the poorest " can corresponding integer 2 etc.
Party A-subscriber's client can be preserved the {P tabulation of some other clients in this locality,
party A-subscriber's client source multimedia file sends the file destination query requests to
other clients in this IP tabulation, carry the hash value and the transcoding parameter of source
multimedia file in this file destination query requests, if the client stores of closing on the
tabulation of the client of the hash value of this source multimedia file and transcoding parameter
arranged, can directly return to party A-subscriber’s client, if do not have, the client of the closing
on client in the client side list of its storage again sends the file destination query requests, carry
the hash value and the transcoding parameter of source multimedia file in this file destination
guery requests, up to finally there being the result to return to party A-subscriber’s client,if seek
less than other the hash value that this source multimedia file is arranged and the client of
transcoding parameter, then return the information of failed download to party A-subscriber's
client.After download was finished, party A-subscriber's client notified its all clients of closing on
that party A-subscriber’s client adding is had the hash value of this source multimedia file and the
client side list of transcoding parameter.
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Certainly in embodiments of the present invention, the algorithm that other are used for
searching the target multimedia file can also be set according to the specific implementation of
transcoder, and not with the above-mentioned limit that is illustrated as.in embodiments of the
present invention, set up in advance and other users between the point-to-peint transmission
network, when source multimedia file that receives user's input and transcoding parameter,
search corresponding target multimedia file from point to point network, wherein Dui Ying target
multimedia file is meant according to the transcoding parameter source multimedia file is carried
out the multirmedis file that the transcoding operation obtains.

in another embodiment of the present invention, when from point to point network, not finding
corresponding target multimedia file, directly the source multimedia file is carried out transcoding
and handle according to the transcoding parameter, generate the target multimedia file.lts
detailed process belongs to prior art, does not repeat them here.

When from point to point netwaork, finding corresponding target multimedia file, can directly from
point to point network, download the target multimedia file of the correspondence of searching,
also can export human-computer interaction interface, so that the user selects the multimedia file
transcoding mode by this human-computer interaction interface, and according to the target
multimedia file of the multimedia file transcoding mode of selecting from point to point network
download correspondence, perhaps directly the source muitimedia file is carried out transcoding
and handle, generate the target multimedia file according to the transcoding parameter.

When the transmission speed of point to point network is slow, searching corresponding target
multimedia file from point to point network need take a long time, and this will bring relatively
poor user experience to the user, for fear of this problem, in another embodiment of the present
invention, also comprise the steps: in method

When in the default time, from point to point network, not finding corresponding target
multimedia file, directly the source multimedia file is carried out transcoding and handle
according to the transcoding parameter, generate the target multimedia file.

Take more ¢pu resource though directly the source multimedia file is carried out transcoding
processing needs according to the transcoding parameter, but when network speed is slow, if
directly searching and download corresponding target multimedia file from point to point
network also may need to spend the long time, in order between the rescurce of transcoding
speed and transcoding consumption, to find balance point preferably, in another embodiment of
the present invention, before step 5102, this method also comprises the steps:

According to source multimedia file and transcoding parameter estimation transcoding deadline,
when the transcoding deadline that estimation obtains surpasses the default time, execution in
step S102, otherwise, directly the scurce multimedia file is carried out transcoding and handle,
obtain the target multimedia file according to the transcoding parameter. Wherein specific as
follows according to source multimedia file and the step of transcoding parameter estimation
transcoding deadline:
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_The coefficient of correspondence of the coefficient of correspondence * user PC compulting
capability of the coefficient of correspondence * file destination coded format of the coefficient of
correspondence * file destination resolution of the duration * destination file format of the
coefficient of correspondence * source multimedia file of transcoding deadline=fiducial time *
source multimedia file resolution.Coefficient of correspondence is the mean value after some test
machine tests, for example the file destination coded format is defined as 1 words for H.263
coefficient of correspondence, so when the file destination coded format for H.264 the time
because H.263 complexity H.284 is higher than, it can be defined as 2.3.

Certainly in another embodiment of the present invention, the transcoding estimating algorithm
that other can also be set according to the real needs of transcoding is estimated the transcoding
deadline, and not with the above-mentioned limit that is illustrated as.

in order to realize sharing of target multimedia file, in another embodiment of the present
invention,, obtain after the target multimedia files directly the source multimedia file being carried
out the transcoding processing according to the transcoding parameter, this method also
comprises the steps:

. The target multimedia file that transcoding is obtained is shared to point to point network, so that
other user’'s download in the point to point network.

Fig. 2 shows the structure of the transcoder that the embodiment of the invention provides, and
for convenience of explanation, only shows the part relevant with the embodiment of the
invention.Wherein: : '
information receiving unit 21 receives the source multimedia file and the transcoding parameter
of user's input. '

Its transit code parameter includes but not limited to file container format, video format, video
size, viden frame rate, video code rate, audio format, audio code rate, audioc sample rate, audio
track number etc.

Corresponding target multimedia file is searched and downloaded to point to point network
administrative unit 22 according to source multimedia file and transcoding parameter that
information receiving unit 21 receives from point to point network.

In embodiments of the present invention, point to point network administrative unit 22 is starting
transcoder or when information receiving unit 21 receives source multimedia file and transcoding
parameter, set up and other users between the point-teo-point transmission network.Wherein Dui
Ying target multimedia file is meant according to the transcoding parameter source multimedia
file is carried out the multimedia file that the transcoding operation obtains. '

In embodiments of the present invention, this point to point network administrative unit 22
comprisés first query requests sending module {scheming not shown} and the first file download
module {scheming not shown}.Wherein:

The querying server of the first query requests sending module in point to point network sends

the file destination query requests, this file destination guery requests is carried source
muitimedia document information and transcoding parameter information, so that guerying
server returns the client side list that stores this source muitimedia file and transcoding
parameter.

14.171.2017 13:38:30

Page 104 of 214



CN102055%964

in embodiments of the present invention, the source multimedia document information of
carrying in the file destination query requests can be Hash (Hash) value of source multimedia

file. The transcoding parameter information that carries in the file destination guery requests can
be a result of broadcast, at this moment, sets up the corresponding relation between result of
broadcast and the transcoding parameter in advance.

Download in the client of the first file download module from the client side ist that querying
server returns and adopt this transcoding parameter that this source multimedia file is carried out
the target multimedia file that transcoding obtains.

in another embodiment of the present invention, this point to point network administrative unit
22 comprises second query requests sending module {scheming not shown} and the second tile
downioad module {scheming not shown}).Wherein:

The client of the second query requests sending module in the client side list of storage in
advance sends the file destination query requests, this file destination query requests is carried
source multimedia document information and transcoding parameter information, returns the
client side list that stores this source multimedia file and transcoding parameter so that receive
the client of this file destination guery requests,

in embodiments of the present invention, when having stored the client side list that this source
multimedia file and transcoding parameter are arranged in the client that receives the file
destination query reguests, then directly return this client side list; When not storing the client
side list of this source multimedia file and transcoding parameter in the client that receives the file
destination query requests, to this client that receives the file destination query requests again
the client in the client side list that it is stored in advance send the file destination guery requests,
this file destination query requests is carried source multimedia document information and
transcoding parameter information, up to finding the client that stores this source multimedia fite
and transcoding parameter, as seek when finally all not finding the client that stores this source
multimedia file and transcoding parameter, return the information of failed download.

Download in the client of the second file downioad module from the client side list of returning
and adopt this transcoding parameter that this source multimedia file is carried out the target
multimedia file that transcoding obtains.

When network speed is slow, if directly searching and download corresponding target multimedia
file from point to point network also may need to spend the long time, in order between the
resource of transcoding speed and transcoding consumption, to find balance point preferably, in
another embodiment of the present invention, this transcoder also comprises transcoding time
estimation unit 23 and transcoding processing unit 24. Wherein:

Transcoding time estimation unit 23 is according to source multimedia file and transcoding
parameter estimation transcoding deadline.its transit code time estimation unit 23 is as follows

according to source multimedia file and the detailed process of transcoding parameter estimation
transcoding deadline:
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. The coefficient of correspondence of the coefficient of correspondence ¥ user PC computing .
capability of the coefficient of correspondence * file destination coded format of the coefficient of
correspondence * file destination resolution of the duration * destination file format of the
coefficient of correspondence * source multimedia file of transcoding deadline=fiducial time *
source multimedia file resolution. Coefficient of correspondence is the mean value after some test
machine tests.Certainly the transcoding estimating algorithm that other can also be set according
to the real needs of transcoding is estimated the transcoding deadline, and not with the
above-mentioned limit that is illustrated as.Transcoding processing unit 24 directly carries out
transcoding according to the transcoding parameter to the source multimedia file to be handled,
and generates the target multimedia file.In embodiments of the present invention,when the
transcoding deadline that 23 estimations of franscoding time estimation unit obtain surpassed the
default time, transcoding processing unit 24 directly carries out transcoding according to the
transcoding parameter to the source multimedia file to be handled, and obtains the target
multimedia file.lts detailed process belongs to prior art, does not repeat them here.

in another embodiment of the present invention, when point to point network administrative unit
22 does not find corresponding target multimedia file from point to point network, trigger
transcoding processing unit 24.8e transcoding processing unit 24 when point to point network
administrative unit 22 does not find corresponding target muitimedia file from point to point
network, directly the source multimedia file carried out transcoding and handle, generate the
target multimedia file according to the transcoding parameter. _

In another embodiment of the present invention, when the transmission speed of point to point
network is slow, searching corresponding target multimedia file from point to point network need
take a long time, this will bring relatively poor user experience to the user, for fear of this
problem, in another embodiment of the present invention, when point to point network
administrative unit 22 does not find corresponding target multimedia file from point to point
network in the default time, trigger transcoding processing unit 24.Be that transcoding processing
unit 24 is not when point to point network administrative unit 22 finds corresponding target
multimedia file from point to point network in the default time, directly the source multimedia file
is carried out transcoding and handie, generate the target multimedia file according to the
transcoding parameter.

This transcoding processing unit 24 comprises audio freguency and video separation module 241,
 video code conversion module 242, audio frequency transcoding module 243 and file destination
generation module 244. Wherein:

The source multimedia file that 241 pairs of information receiving units of audio frequency and
video separation module 21 receive is resolved, and isolates audio stream and video flowing.its
detailed process belongs to prior art, does not repeat them here.

The transcoding parameter that video code conversion module 242 recsives according to
information receiving unit 21 is carried out transcoding to audio frequency and video separation
module 241 isolated video flowings and is handled.its detailed process belongs to prior art, does
not repeat them here.
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The transcoding parameter that audio frequency transcoding module 243 receives according to
information receiving unit 21 is carried out transcoding to audio freguency and video separation
module 241 isolated audio streams and is handled.its detailed process belongs to prior art, does
not repeat them here. :
File destination generation module 244 after with video code conversion module 242 transcodings
video flowing and the audio stream behind audio frequency transcoding module 243 transcodings
synthesize, generate the target multimedia file.lts detailed process belongs to prior art, does not
repeat them here.
in order to realize sharing of target multimedia file, in another embodiment of the present
invention, this transcoder also comprises file sharing unit 25.This document shared cell 25 s
shared to point to point network with the target multimedia file that transcoding processing unit
24 generates, so that other user's download in the point to point network.
in embodiments of the present invention, when source multimedia file that receives user’'s input
and transcoding parameter, according to source multimedia file and transcoding parameter, from
point to point network, search and download corresponding target multimedia file, thereby when
" a plurality of usefulness will be carried out transcoding to identical source multimedia file
according to identical transcoding parameter per family, do not need each with carrying out the
transcoding operation per family, saved resource Simultaneously by the estimation transcoding
deadline, and when the transcoding deadline of estimation surpasses the default time, according
1o source multimedia file and transcoding parameter, from point to point network, search and
download corresponding target muitimedia file, when the transcoding deadline of estimation
does not surpass the defauit time, directly according to the transcoding parameter source '
multimedia file being carried out transcoding handles,generate the target muitimedia file, thereby
between the resource of transcoding speed and transcoding consumption, find balance point
preferably, at utmost for the user economizes on resources, guarantee to obtain the speed of
target multimedia file simultaneocusly.
The above only is preferred embodiment of the present invention, not in order to restriction the
present invention, all any modifications of being done within the spirit and principles in the
present invention, is equal to and replaces and improvement etc., all should be included within
protection scope of the present invention.

[Claims]

1. a multimedia file code-transferring method is characterized in that, described method
comprises the steps: '

Receive the source multimedia file and the transcoding parameter of user’s input;

According to described source multimedia file and transcoding parameter, from point to point
network, search and download corresponding target multimedia file.

2. the method for claim 1 is characterized in that, and is described according to described source
multimedia file and transcoding parameter, searches and downloads corresponding target
multimedia files and be specially from point 1o point network:
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‘Querying server In point to point network sends the file destination guery requests, described file
destination query reguests is carried source multimedia document information and transcoding
parameter information, so that querying server returns the client side list of active multimedia file
of storage and transcoding parameter;

Download in the client from the client side list that querying server returns and adopt described
transcoding parameter that described source multimedia file is carried out the target multimedia
file that transcoding obtains.

3. the method for claim 1 is characterized in that, and is described according to described source
multimedia file and transcoding parameter, searches and downloads corresponding target
multimedia files and be specially from point to point network:

Client in the client side list of storage in advance sends the file destination query reguests,
described file destination query reguests is carried source multimedia document information and
transcoding parameter information, returns the client side list that stores described source
multimedia file and transcoding parameter so that receive the client of described file destination
query reguests;

Download in the client from the client side list of returning and adopt described transcoding
parameter that described source multimedia file is carried out the target multimedia file that
transcoding obtains.

4. the method for claim 1 is characterized in that, described method also comprises the steps:
When according to described source multimedia file and transc@d%ng parameter, when from point
to point network, not finding corresponding target multimedia file, directly described source
multimedia file is carried out transcoding and handle according to described transcoding
parameter, generate the target multimedia file.

5. the method for claim 1 is characterized in that, described method also comprises the steps:
When in the default time, from point to point network, not finding corresponding target
multimedia file, directly described source multimedia file is carried out transcoding and handle
according to described transcoding parameter, generate the target multimedia file.

6. the method for claim 1 is characterized in that,, searches from point to point network and
downloads before the corresponding target multimedia files according to described source
multimedia file and transcoding parameter described, and described method also comprises:

According to described source multimedia file and transcoding parameter estimation transcoding
deadline;

When transcoding deadline that estimation obtains sﬁrpasses the default time, carry out
describedly according to described source multimedia file and transcoding parameter, from point
to point network, search and download the target multimedia files of correspondence;

When the transcoding deadline that estimation obtains does not surpass the default time, divectly
described source multimedia file is carried out transcoding and handle according to described
transcoding parameter, generate the target multimedis file.

7. as the described method of the arbitrary claim of claim 4 to 6, it is characterized in that, directly
according to described transcoding parameter described source multimedia file is carried out the
transcoding processing described, generate after the target multimedia files, described method
also comprises the steps:
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The target multimedia file that generates is shared to point to point network, to offer other user's
download in the point to point network.

8. a transcoder is characterized in that, described transcoder comprises:

information receiving unit is used to receive source multimedia file and the transcoding
parameter that the user imports;

The point to point network administrative unit is used for source multimedia file and transcoding
parameter according to described information receiving unit reception, searches and download
corresponding target multimedia file from point to point network.

9. transcoder as claimed in claim 8 is characterized in that, described point to point network
administrative unit comprises:

The first query requests sending module, be used for sending the file destination guery requests
to the querying server of point to point network, described file destination query requests is
carried source multimedia document information and transcoding parameter information, so that
guerying server returns the client side list of active multimedia file of storage and transcoding
parameter;

The first file download module is used for downloading the client of the dient side list returned
from querying server and adopts described transcoding parameter that described source
multimedia file is carried out the target multimedia file that transcoding obtains.

10. transcoder as claimed in claim 8 is characterized in that, described point to point network
administrative unit comprises:

The second gquery requests sending module, be used for sending the file destination guery
requests to the client of the client side list of storing in advance, described file destination guery
reguests is carried source multimedia document information and transcoding parameter
information, returns the client side list that stores described source multimedia file and
transcoding parameter so that receive the client of described file destination query requests;
The second file download module is used for downloading from the client of the client side list

returned and adopts described transcoding parameter that described source multimedia file is

carried out the target multimedia file that transcoding obtains.

11. ranscoder as claimed in claim 8 is characterized in that, described transcoder also comprises:
Transcoding time estimation unit was used for according to source multimedia file and
transcoding parameter estimation transcoding deadline.

The transcoding processing unit, be used for when the transcoding deadline that the estimation of
described transcoding time estimation unit obtains surpasses Preset Time, directly the
transcoding parameter that receives according to described information receiving unit is carried
out the transcoding processing to the source multimedia file, generates the target multimedia file.
12. transcoder as claimed in claim 11, it is characterized in that, when described transcoding
processing unit does not find corresponding target multimedia file in described point to point
network administrative unit from point to point network, perhaps when described point to point -
network administrative unit does not find corresponding target multimedia file from point to
point network in the default time, directly the transcoding parameter that receives according to
described information receiving unit is carried out the transcoding processing to the source
multimedia file, generates the target multimedia file.
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. 13. transcoder as claimed in claim 11 is characterized in that, described transcoding processing
unit comprises:

The audio frequency and video separation module is used for the source multimedia file that
described information receiving unit receives is resolved, and isclates audio stream and video

- flowing;

The video code conversion module, the transcoding parameter that is used for receiving according
{0 described information receiving unit is carried out transcoding o the isolated video flowing of
described audio frequency and video separation module and is handled;

Audio frequency transcoding module, the transcoding parameter that is used for receiving
according to described information receiving unit is carried out transcoding to the isolated audio
stream of described audio frequency and video separation module and is handled;

The file destination generation module is used for the audio stream behind video flowing behind
the described video code conversion module transcoding and the audio frequency transcoding
module transcoding is synthesized, and generates the target multimedia file.

14, it is characterized in that described transcoder also comprises as the described transcoder of
the arbitrary claim of claim 8 to 13:

File sharing unit is used for the target multimedia file that descr:bed transcoding processing unit
generates is shared to point to point network, to offer other user’'s downioad in the point to point

network.
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Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT
Application Number 15706664
Filing Date 15-Sep-2017
First Named Inventor Erik Swenson
Attorney Docket Number 25253-38372/US
Title of Invention
Just-in-Time Distributed Video Cache

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

PERFORMANCE AND PRIVACY IRELAND LTD. 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)

9800633

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 Vé£ Elec qfﬁc Terminal Disclaimer request.
age




| 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.

O

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| 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

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 39327

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
ignature /Rajiv P. Patel/

Name Rajiv P. Patel

*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 Terminal Disclaimer filed on  September 13,2019

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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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 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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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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
758 7590 09/25/2019
FENWICK & WEST LLP BIAGINIL, CHRISTOPHER D
SILICON VALLEY CENTER
801 CALIFORNIA STREET | ART UNIT PAPER NUMBER |
MOUNTAIN VIEW, CA 94041 3649
DATE MAILED: 09/25/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/706,664 09/15/2017 Erik R. Swenson 25253-38372/US 8585

TITLE OF INVENTION: Just-in-Time Distributed Video Cache

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/26/2019

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.
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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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

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

758 7590 09/25/2019 Certificate of Mailing or Transmission
FENWICK & WEST LLP 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
SILICON VALLEY CENTER addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
801 CALIFORNIA STREET the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
MOUNTAIN VIEW, CA 94041 (Typed or primed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/706,664 09/15/2017 Erik R. Swenson 25253-38372/US 8585
TITLE OF INVENTION: Just-in-Time Distributed Video Cache
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/26/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BIAGINI, CHRISTOPHER D 3649 709-219000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

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

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 3.81(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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

(] 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)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 Date

Typed or printed name Registration No.

2, 3 1{%
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/706,664 09/15/2017 Erik R. Swenson 25253-38372/US 8585
758 7590 09/25/2019 | EXAMINER |
FENWICK & WEST LLP BIAGINI, CHRISTOPHER D
SILICON VALLEY CENTER
801 CALIFORNIA STREET | ART UNIT PAPERNUMBER |
MOUNTAIN VIEW, CA 94041 3649

DATE MAILED: 09/25/2019

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 1(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.
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OMB 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 OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB 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 OMB 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 OMB 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. Arecord 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. Arecord 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, ag applicgtian,open to public inspection or an issued patent.

9. A record from this system of records ngg)@ dﬁs‘zlzsgﬁ:t Zﬁl@outine 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.



Application No. Applicant(s)
; . 15/706,664 Swenson et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
Christopher D Biagini 3649 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.

1.4} This communication is responsive to the application filed September 15, 2017.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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 1-20 . 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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..J 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. (J Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.(¥) Interview Summary (PTO-413),
Paper No./Mail Date. 20190913.
/Christopher Biagini/
Primary Examiner, Art Unit 3649

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190913
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Application/Control Number: 15/706,664 Page 2
Art Unit: 3649

NOTICE OF ALLOWABILITY

Notice of Pre-AIA or AIA Status

The present application is being examined under the pre-AlA first to invent provisions.

Allowable Subject Matter

Claims 1-20 are allowed.

The following is an examiner’s statement of reasons for allowance: the prior art of record
does not teach or suggest a combination as claimed in each of the independent claims. For
example, the closest prior art document of record, US Pub. No. 2010/0106770 to Taylor et al.,
teaches using a caching identifier which specifies optimization parameters and identifies a source
file (see [0034]), but does not teach the various details claimed, including where the request
includes a key specifying parameters for optimizing an original source file, where the key is used
to identify a local portion of an optimized version of the source file, where the cache database
includes keys corresponding to optimized versions on other video optimization servers (plural),
and where the cache database provides a key of an address of another video optimizer storing a
segment of an optimized version that is then stitched to the portion and streamed to the client.
Additionally, US Pub. No. 2012/0030212 to Koopmans discloses a system in which a recipient
of a request for content queries a cache database for optimized versions of video source files
(see, e.g., [0037]), but does not do so in the detailed manner claimed, including where the request
includes a key specifying parameters for optimizing an original source file, where the key is used
to identify a local portion of an optimized version of the source file, where the cache database

includes keys corresponding to optimized versions on other video optimization servers (plural),
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Application/Control Number: 15/706,664 Page 3
Art Unit: 3649

and where the cache database provides a key of an address of another video optimizer storing a
segment of an optimized version that is then stitched to the segment and streamed to the client.
Additionally, US Patent No. 7,028,096 to Lee describes a proxy which locally caches a media
base layer and augments it with data from a central server, but does not teach or suggest the
combination as claimed including where a client request includes a key specifying parameters for
optimizing an original source file, and where the key is used to generate a query to a database
maintaining keys corresponding to a plurality of optimized versions of source files stored on a
plurality of other video optimization servers, and where an address of another video optimizer
storing a segment is retrieved from the database responsive to a key match in the database, where
that segment is then stitched to the portion and streamed to the client.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Christopher D. Biagini whose telephone number is (571)272-
9743. The examiner can normally be reached on weekdays from 9 AM - 5 PM.
Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.
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Application/Control Number: 15/706,664 Page 4
Art Unit: 3649

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Robert Hodge can be reached on (571) 272-2097. The fax phone number for the
organization where this application or proceeding is assigned 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). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Christopher Biagini/
Primary Examiner, Art Unit 3649
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Application No. Applicant(s)

. L. . 15/706,664 Swenson et al.
Examiner-Initiated Interview Summary
Examiner Art Unit AlA (FITF) Status
Christopher D Biagini 3649 No

All participants (applicant, applicant’s representative, PTO personnel):

(1) Christopher D.. Biagini. (3) .

(2) Rajiv P. Patel (Reg. No. 39,327). (4) .

Date of Interview: 13 September 2019.

Type: Telephonic [ Video Conference
(J Personal [copy given to: [ applicant (J applicant's representative]

Exhibit shown or demonstration conducted: ([ Yes No.
If Yes, brief description:

Issues Discussed [J101 J112 [O102 [3103 Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1 and 11.
Identification of prior art discussed: N/A.

Substance of Interview
(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...)

| contacted Mr. Patel and informed him that this application was in condition for allowance except for a double-patenting
issue with respect to its parent application, and suggested that he file a Terminal Disclaimer to obviate the issue. Mr.
Patel agreed to do so..

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.

J Attachment

/Christopher Biagini/
Primary Examiner, Art Unit 3649

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20190913
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

15/706,664 Reexamination
Swenson et al.
Examiner Art Unit
Christopher D Biagini 3649 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
* A | US-7028096-B1 04-2006 Lee; Horng-Juing HO4AN7/17336 348/E7.073
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* County Gote Numoer Knd Code | MMAYYY Country Name GPC Classifcafion
N
o
P
Q
R
)
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
vV
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
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/706,664 Swenson et al.
H “ “““ Examiner Art Unit
Christopher D Biagini 3649

CPC

Symbol Type Version
HO4L 4084 F 2013:01:01
HO4L 06027 | 2013-01-01
GO6F 70 | 2019-01-01
HO4L 80 | 2013:01:01
HO4L 2842 | 20130101
HO4N 23103 | 2013:01:01
HO4N 23106 | 2013-01-01
HO4N 23439 | 2013-01-01
HO4N 2396 | 2013-01-01
HO4N 222 | 2013-01-01
HO4N 64784 | 2013:01:01
HO4L 1059 | 20130101
HO4L 605 | 2013:01:01
HO4L 607 | 2013201204
HO4W 18 A 2013-01-01
CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20
/Christopher Biagini/ 13 September 2019 i i _—
Primary Examiner, Art Unit 3649 O.G. Print Claim(s)] O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Pagengzgon%f 2 1 4

Part of Paper No.: 20190913



/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
15/706,664 Swenson et al.

Examiner Art Unit

Christopher D Biagini 3649

INTERNATIONAL CLASSIFICATION

CLAIMED

H04L29/06

GO6F16/70

H04L29/08

HO4N21/231

HO4N21/2343

HO04N21/239

HO04N21/222

HO4N21/647

H04W4/18

NON-CLAIMED
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A15| US-2009/0006643 A1 | 01-01-2009 | Lee
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A20 | US-2005/0165941 A1 | 07-28-2005 | Eytchison et al.
A21 | US-2004/0098463 A1 | 05-20-2004 | Shen et al.
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Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):
[[] Thateachitem of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
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[] That no item of information contained in the information disclosure statement was cited in a communication from a
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individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement.
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XI This application relies, under 35 U.S.C. § 120, on the earlier filing date of prior application No. 14/846,647, filed
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required to be provided in this application under 37 CFR § 1.98(d), except C17-C18.
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individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement.
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S$176 {§150804 {( GO6F17/30097.CPC. OR US-PGPUB; {OR ON 2019/09/10
GO6F17/30132.CPC. OR USPAT; 12:12
GO6F17/30781.CPC. OR EPO; JPO;

GO6F17/30902.CPC. OR DERWENT;
H04L12/5895.CPC. OR IBM_TDB
H04L29/06027.CPC. OR
H04L29/08729.CPC. OR
H04L29/08756.CPC. OR
H04L29/08801.CPC. OR
H04L65/1059.CPC. OR
H04L65/4084.CPC. OR
H04L65/605.CPC. OR
H04L65/607.CPC. OR H04L65/80.CPC.
OR H04L67/02.CPC. OR
H04L67/04.CPC. OR H04L67/28.CPC.
OR H04L67/2828.CPC. OR
H04L67/2842.CPC. OR
H04L67/2852.CPC. OR
HO4N21/222.CPC. OR
HO4N21/23103.CPC. OR
HO4N21/23106.CPC. OR
HO4N21/23439.CPC. OR
HO04N21/2396.CPC. OR
HO4N21/64784.CPC. OR
H04W4/18.CPC. )

S181 i#25 ("0000002" | "20030204602" | US-PGPUB; {OR ON 2019/09/10
"20080195761" | "20030217169" | USPAT 12:44
"20040098463" | "20050165941" |
"20060190616" | "20070174471" |
"20080139191" | "20080288722" |
"20090006643" | "20090119322" |
"20090310668" | "20100106770" |
"20100281042" | "20110131298" |
"20110280216" | "20120030212" |
"20120131138" | "20120203861" |
"6954456" | "7188216" | "7636792" |
"8145779" | "8639718").PN.

S182 ii2 ("20090119322").PN. US-PGPUB; iOR OFF 2019/09/10

USPAT; 12:56
USOCR,;
EPO; JPO;
DERWENT;
IBM_TDB
S184 {199 S183 AND cach$3 US-PGPUB; {OR ON 2019/09/11
USPAT; 11:56
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S183 157 (("9106719") or ("20140108585") or {§US-PGPUB;{{OR OFF 2019/09/11
("20110082924") or ("20180198885") {USPAT; 11:56
or ("10375444") or ("20170188054") {USOCR;
or ("20150222938") or EPO; JPO;

("20170353516") or ("8219711") or DERWENT;
("20120254456") or ("9787747") or IBM_TDB
("8468130") or ("20160337426") or
("20150089075") or ("20130144979")

or ("9331944") or ("20190197186") or
("20150350714") or ("20190199766")

or ("20150006621") or

("20050198238") or ("9094481") or




EAST Search History

("20180077420") or ("20060159109")
or ("20050144186") or
("20170353768") or ("9426543") or
("20110264676") or ("20130088569")
or ("20100017516") or ("8855189") or
("10027997") or ("20020007418") or
("20170331914") or ("20170094009")
or ("20150052193") or ("10015560")
or ("20140059166") or
("20160323351") or ("8180920") or
("20140337958") or ("20140010286")
or ("20150039601") or ("10182096")
or ("20190082027") or ("9693079") or
("20150256600") or ("20190069004")
or ("9813474") or ("20070226365") or
("20140164483") or ("20140143378")
or ("20080098301") or
("20070204011") or ("9438494") or
("20180054637") or ("10070156") or
("20100088614") or ("20150052236")
or ("20140215536") or
("20040168052") or ("20190215556")
or ("20160092037") or ("9973830") or
("20170188071") or ("9197559") or
("20130041808") or ("9124650") or
("20100100636") or ("20060271977")
or ("20110099228")).PN.
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$185 {16 (cooperat$3 NEARS cach$3) SAME US-PGPUB; {{OR ON 2019/09/11
((preview$3 CR initial OR first OR USPAT; 11:58
beginning) NEAR5 (segment OR EPO; JPO;
portion OR clip)) DERWENT;

IBM_TDB

5186 {933 ((video OR media OR multimedia OR {jUS-PGPUB; {OR ON 2019/09/11
transcod$3) NEAR5 cach$3) SAME USPAT; 11:59
((preview$3 CR initial OR first OR EPO; JPO;
beginning) NEAR5 (segment OR DERWENT;
portion OR clip)) IBM_TDB

S$187 {120 5186 AND ((stitch$3 OR join$3 OR US-PGPUB; {{OR ON 2019/09/11
link$3) NEAR5 (portion OR segment USPAT; 12:00
OR clip)) EPO; JPO;

DERWENT;
IBM_TDB

5188 {i8 ((video OR media OR multimedia OR {jUS-PGPUB; {OR ON 2019/09/11
transcod$3) NEAR5 cach$3 NEAR5 USPAT; 12:01
distributed) SAME ((preview$3 OR EPO; JPO;
initial OR first OR beginning) NEAR5 DERWENT;

(segment OR portion OR clip)) IBM_TDB

$189 i3 ((stitch$3 OR join$3 OR combin$3) US-PGPUB; {{OR ON 2019/09/11
NEARS (portion OR segment OR clip)) {jUSPAT; 12:08
SAME (local$2 NEAR5 cach$3) SAME  {EPO; JPO;

((remote OR distributed) NEARS DERWENT;
cach$3) IBM_TDB

$190 {346 ((video OR media OR multimedia OR {jUS-PGPUB; {OR ON 2019/09/11
transcod$3) NEAR5 cach$3 NEAR5S USPAT; 12:16
distributed) SAME ((directory OR EPO; JPO;
database) NEAR5S cach$3) DERWENT;

IBM_TDB
5192 {i6 S$190 AND S191 US-PGPUB; {{OR ON 2019/09/11
USPAT; 12:17
EPO; JPO;
DERWENT;
IBM_TDB
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S191 §150804 §{( GO6F17/30097.CPC. OR US-PGPUB; {{CR ON 2019/09/11
GO06F17/30132.CPC. CR USPAT; 12:17
GO06F17/30781.CPC. OR EPO; JPO;

GO6F17/30902.CPC. CR DERWENT;
H04L12/5895.CPC. CR IBM_TDB
H041L29/06027.CPC. CR
H041L29/08729.CPC. CR
H041L29/08756.CPC. OCR
H041L29/08801.CPC. CR
H04L65/1059.CPC. CR
H04L65/4084.CPC. CR
H04L65/605.CPC. OR
H04L65/607.CPC. OR H04L65/80.CPC.
OR H04L67/02.CPC. OR
H04L67/04.CPC. CR H04L67/28.CPC.
OR H04L67/2828.CPC. OR
H04L67/2842.CPC. CR
H04L67/2852.CPC. CR
HO04N21/222.CPC. OR
H04N21/23103.CPC. OR
H04N21/23106.CPC. OR
HO04N21/23439.CPC. OR
H04N21/2396.CPC. OR
H04N21/64784.CPC. OR
H04W4/18.CPC. )

S193 {16 (US-20030217169-$ or US- US-PGPUB; {iCR ON 2019/09/11
20040098463-$ or US-20110131298-$ {{USPAT 12:20
or US-20060190616-$ or US-
20080288722-$ or US-20080139191-$
or US-20090006643-$ or US-
20100106770-$ or US-20120203861-$
or US-20120030212-$ or US-
20120131138-$ or US-20070174471-$
or US-20050165941-$).did. or (US-
7188216-$ or US-8639718-% or US
6954456-%).did.

$195 {{110875 i{(database OR directory) WITH (cach$3{{US-PGPUB; {OR ON 2019/09/11
OR (optimiz$5 NEAR2 server)) USPAT; 12:24

USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S194 113008208 i{database OR directory US-PGPUB; {{OR ON 2019/09/11
USPAT; 12:24
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

$196 {27 $195 SAME ((fetch$3 OR combin$3 US-PGPUB; {{CR ON 2019/09/11
OR stitch$3 OR pull$3) NEARS (portion{jUSPAT; 12:25
OR segment) NEARS (file OR video OR{jUSOCR,;
multimedia)) FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S$197 42098 (cach$3 NEARS (transcod$3 CR US-PGPUB; {iCR ON 2019/09/11
optimiz$5) NEAR5 (media OR USPAT; 13:26
multimedia OR video OR content)) EPO; JPO;

DERWENT;
IBM_TDB

Page 196 of 214

file:///C/Users/cbiagini/Documents/e-Red%20Folder/15706664/EASTSearchHistory.15706664_Accessible Version.htm[9/13/2019 4:21:18 PM]




EAST Search History

$198 {2 $197 SAME ((database OR directory) {US-PGPUB;{CR ON 2019/09/11
NEARS distribut$3) USPAT; 13:27
EPO; JPO;
DERWENT;
IBM_TDB
S$199 {67 ((stitch$3 CR combin$3) NEAR5 US-PGPUB; {iCR ON 2019/09/11
(media OR multimedia OR video OR USPAT; 13:28
content)) SAME ((distribut$3 OR EPO; JPO;
remote) NEAR5 cach$3) DERWENT;
IBM_TDB

9/13/2019 4:21:14 PM
C:\ Users\ cbiagini\ Documents\ EAST\ Workspaces\ 13-945747 - Just-in-time distributed
video cache.wsp
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Receipt date:

10/30/2018

15/706,664 -~ GAU:

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Apblication Number

15/706,664

Filing Date

September 15, 2017

First Named Inventor

Erik R. Swenson

3649

(Not for submission under 37 CFR 1.99)

Applicant Performance and Privacy Ireland Ltd.
Art Unit 2445
Confirmation Number 8585

Examiner Name

Christopher D. Biagini
25253-38372/US

Attorney Docket Number

|of‘ 2

@ee’[

U.S. PATENT DOCUMENTS

Document No.
Examiner Cite Number - Kind Code? (if Publication Date Name of Patentee or
Initials* No.! known) MM-DD-YYYY Applicant of Cited Document
FOREIGN PATENT DOCUMENTS
Foreign Patent Document
Examiner Cite Country Code® - Publication Date Name of Patentee or T®
Initials* No.! Number* MM-DD-YYYY Applicant of Cited Document
Kind Code?® (if known)
B1 EP 2437509 A2 04-04-2012 Comcast Cable Communications, LLC

OTHER REFERENCES — NON-PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where T®
published

C1 European Fourth Office Action, European Application No. 13819265.3, August 10,
2018, 29 pages.

Examiner Cite
Initials* No.!

EXAMINER SIGNATURE
/Christopher Biagini/

Examiner Signature
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Receipt date: 10/30/2018 15/706,664 —~ GAU: 3649

Complete if Known
Apblication Number
INFORMATION DISCLOSURE |t o0 DTOM
STATEMENT BY APPLICANT I opreaimenior T pok R S
(Not for submission under 37 CFR 1.99) , 1% 2. SWONSOn _
Applicant Performance and Privacy Ireland Ltd.
Art Unit 2445
Confirmation Number 8585
Examiner Name Christopher D. Biagini
@ee’[ | 2 | of ‘ 2 Attorney Docket Number | 25253-38372/US

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

[] Thateach item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

[] That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification after
making reasonable inquiry, no item of information contained in the information disclosure statement was known to any
individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure statement.
See 37 CFR 1.97(e)(2).

[] This application relies, under 35 U.S.C. § 120, on the earlier filing date of prior application No. , filed
and the references cited therein are hereby referenced, but are not required to be provided in this
application under 37 CFR § 1.98(d).

[] See attached certification statement.
|:| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

XI  Acertification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see
CFR 1.4(d) for the form of the signature.

Signature /Rajiv P. Patel/ Date (YYYY-MM-DD) 2018-10-30

Name/Print Rajiv P. Patel Registration Number 39,327

25253/38372/FW/10396136.1
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Bibliographic Data

Application No: 15/706 ,664
Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
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Examiner's Signature Initials
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This application is a CON of 14846647 09/04/2015 PAT 9800633
14846647 is a DIV of 13945747 (07/18/2013 PAT 9154361

13945747 has PRO of 61673188 07/18/2012
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED*#*
09/26/2017
STATE OR COUNTRY
UNITED STATES
ADDRESS
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UNITED STATES
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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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

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

758 7590 09/25/2019 Certificate of Mailing or Transmission

FENWICK & WEST LLP 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
SILICON VALLEY CENTER addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
801 CALIFORNIA STREET the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
MOUNTAIN VIEW, CA 94041 (Typed or primed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/706,664 09/15/2017 Erik R. Swenson 25253-38372/US 8585

TITLE OF INVENTION: Just-in-Time Distributed Video Cache

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/26/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BIAGINI, CHRISTOPHER D 3649 709-219000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363).
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(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "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.

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 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Performance and Privacy Ireland Limited Dublin, Ireland

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

4a. Fees submitted: Klissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
Kl The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 192555

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

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 / Ra] iv P. Patel/ Date 2019-10-10

Typed or printed name Ra] iv P. Patel Registration No. 39,327
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Electronic Patent Application Fee Transmittal

Application Number: 15706664

Filing Date: 15-Sep-2017

Title of Invention: Just-in-Time Distributed Video Cache
First Named Inventor/Applicant Name: Erik R. Swenson

Filer: Rajiv P. Patel/Nicole Walsh
Attorney Docket Number: 25253-38372/US

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 37425842

Application Number: 15706664

International Application Number:

Confirmation Number: 8585
Title of Invention: Just-in-Time Distributed Video Cache
First Named Inventor/Applicant Name: Erik R. Swenson
Customer Number: 758
Filer: Rajiv P. Patel

Filer Authorized By:

Attorney Docket Number: 25253-38372/US
Receipt Date: 11-0CT-2019
Filing Date: 15-SEP-2017
Time Stamp: 18:51:47
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1000

RAM confirmation Number E20190A152270277

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 .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
87611
1 Issue Fee Payment (PTO-85B) 38372_US_IssuzFfeeTransmlttal no 1
p 13a814bd6062246c3c09a058abfd6ecdabaf]
7b7f
Warnings:
Information:
30530
2 Fee Worksheet (SB06) fee-info.pdf no 2
9064156104b99fec6f4d98406bb84976845
940e7
Warnings:
Information:
Total Files Size (in bytes): 118141

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/706,664 11/19/2019 10484442 25253-38372/US 8585
758 7590 10/30/2019
FENWICK & WEST LLP
SILICON VALLEY CENTER

801 CALIFORNIA STREET
MOUNTAIN VIEW, CA 94041

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)

The Patent Term Adjustment is 314 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):

Performance and Privacy Ireland Ltd., Dublin, IRELAND;
Erik R. Swenson, San Jose, CA;

Jaime Heilpern, San Francisco, CA;

Sandeep Pombra, .os Altos, CA;

Ron Earley, Dublin, CA;

Vadim Arshanskiy, Santa Clara, 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.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIRST NAMED INVENTOR:  Erik R. Swenson

PATENT NO.: 10,484,442

ISSUE DATE: November 19, 2019

SERIAL NO.: 15/706,664

FILING DATE: September 15, 2017

TITLE: JUST-IN-TIME DISTRIBUTED VIDEO CACHE
ATTY. DKT. NO.: 25253-38372/US

CONFIRMATION NO.: 8585

CERTIFICATE OF EFS-WEB TRANSMISSION

Pursuant to 240 OG 45 and the Legal Framework For EFS-Web, I hereby certify that this follow-on correspondence is being
officially submitted through the USPTO EFS-Web system from the Pacific Time Zone of the United States on or before the local
date shown below.

Signature: /Rajiv P. Patel/

Typed or Printed Name: Rajiv P. Patel, Reg. No. 39,327 ‘ Dated: ‘ 2020 09-17

REQUEST FOR CERTIFICATE OF CORRECTION
The following error, as more fully described below, appears in this patent.
On the cover page: column 1, line 42, delete “(60)” and insert --(63)--.

Included with the request is Form PTO/SB/44.

No fee is due for the correction, since the errors were made by the Patent and Trademark

Office.
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Please charge any applicable charges or fees associated with this request to Deposit

Account No. 19-2555.

Respectfully submitted,

Dated: 2020-09-17 /Rajiv P. Patel/

Rajiv P. Patel, Reg. No. 39,327
Fenwick & West LLP

801 California Street
Mountain View, CA 94041
Direct: (650) 335-7607

Main: (650) 988-8500

Fax: (650) 938-5200
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PTO/SB/44 (09-07)

Approved for use through 01/31/2020. OMB 0651-0033

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 OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of _ 1
PATENT NO. 10,484,442
APPLICATION NO.: 15/706,664

ISSUE DATE * November 19, 2019

INVENTOR(S) Erik R. Swenson et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

On the cover page: column 1, line 42, delete “(60)” and insert --(63)--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

Rajiv P. Patel; Reg. No. 39,327
Fenwick & West LLP
801 California Street, Mountain View, Ca 94041

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 hour 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-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 (6 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.

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.

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.

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).

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.

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)).

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.

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.

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.

Page 211 of 214



Electronic Acknowledgement Receipt

EFS ID: 40585939
Application Number: 15706664
International Application Number:
Confirmation Number: 8585

Title of Invention:

Just-in-Time Distributed Video Cache

First Named Inventor/Applicant Name:

Erik R. Swenson

Customer Number:

758

Filer:

Rajiv P. Patel

Filer Authorized By:

Attorney Docket Number:

25253-38372/US

Receipt Date: 17-SEP-2020
Filing Date: 15-SEP-2017
Time Stamp: 13:04:03

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
123759
1 Request for Certificate of Correction 38372—US—COCafTRANSMITrAL no 2
p 6ccabe054a5f7453bc7561014e82ffc2cef6c]
450
Warnings:
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Information:

153381
2 Request for Certificate of Correction 38372_US_COC_sb44.pdf no 2
al12d4c8a85ab67a317c9aa%e2eaf8e753c8Y
dede
Warnings:
Information:
Total Files Size (in bytes): 277140

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 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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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 10,484,442 B2 Page 1 of 1
APPLICATION NO. 1 15/706664

DATED : November 19, 2019

INVENTOR(S) : Erik R. Swenson et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page

On page 2, Column 1, Line 10 delete “(60)” and insert --(63)--.

Signed and Sealed this
Thirteenth Day of October, 2020

Andrei Iancu
Director of the United States Patent and Trademark Office
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