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DacuSign Envelope ID: AD527063-6F48-407D-8D03-E3077B2F4544

Attorney Docket No. 009033.00013 (Client Ref.: IDF4020)
COMBINED PATENT DECLARATION AND ASSIGNMENT

GENERATING A CHALLENGE-RESPONSE FOR AUTHENTICATION USING RELATIONS AMONG

TITLE OF INVENTION: OBJECTS
DECLARATION
As the below named inventor, | hereby declare that:
e This
declaration is X The attached application, or
directed to:
O United States application or PCT international application
number filed on

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

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

¢ | hereby acknowledge that any willful faise 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.

ASSIGNMENT
WHEREAS, |, the below named Inventor/Assignor, have invented the above invention, having the following
application number and filing date:

U.S. Application No. , filed

If the above lines are blank, | hereby authorize the attorneys for Assignee to insert the filing date and application
number immediately above after they become known and prior to recording this document.

WHEREAS, Capital One Services, LLC {"Assignee"}, a Corporation having offices and a place of business at 1680 Capital
One Drive, Mclean, Virginia 22102, is desirous of acquiring the entire right, title and interest in and to the aforesaid
inventions and in and to all applications and Letters Patent therefor granted in the United States of America, and in
any and all countries foreign thereto:

NOW, THEREFORE, TO WHOM IT MAY CONCERN, be it known that, for good and valuable consideration, including
salary and/or payment for the making of inventions, or employee benefits, the receipt and sufficiency of which is
hereby acknowledged, | said Assignor, by these presents do sell, assign and transfer unto said Assignee, its successors,
assigns and legal representatives, the full and exclusive right, title and interest for the territory of the United States of
America and all countries foreign thereto, and throughout the world and in space, {including the right to apply for
Letters Patent in foreign countries in its own name and to claim any priority rights for such foreign applications to
which such applications are entitled under international conventions, treaties, or otherwise), in and to said inventions
and in and to all applications and Letters Patent granted therefor, and all non-provisionals, divisionals, reissues,
reexaminations, continuations, continuation-in-parts and extensions thereof, and in and to all copyrights, trademarks
with their associated goodwill, trade secrets, confidential information, and compilations, necessary or useful to make,
use, or sell the inventions.

| hereby authorize and request the Commissioner of Patents, and any official whose duty it is to issue patents, to
issue all Letters Patent on said inventions or resulting therefrom to said Assignee, or its successors and assigns, as
assignee of the entire right, title and interest. { represent and warrant that | have full right to agree to, execute, and
deliver this assighment.

I agree that | will without further consideration, but at the expense of Assignee, communicate to said Assignee, or ifs
sUCCessors, assigns, or nominees, any and all facts known to me regarding said inventions whenever requested, and
that | will execute all non-provisional, divisional, reissue, reexamination, continuation and continuation-in-part
applications, testify in any legal proceedings, sign all lawful papers, make all rightful oaths, and generally do
everything reasonable for said Assignee, its successors, assigns, and nominees, to obtain and enforce proper patent
protection for said inventions in all countries.

INVENTOR/ASSIGNOR:
Legal Name: Jeremy Goodsitt
Address: c/o Canital.Qne Services, LLC 1680 Capital One Drive, Mclean, Virginia 22102
{ N . .
. L Juromy Condsitt 7/1/2019
Signature: { Date:
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DaocuSign Envelope I1D: 3542EC88-6880-477F-SE1E-50F7CEA5231D

Attorney Docket No. 009033.00013 (Client Ref.: IDF4020)
COMBINED PATENT DECLARATION AND ASSIGNMENT

GENERATING A CHALLENGE-RESPONSE FOR AUTHENTICATION USING RELATIONS AMONG

TITLE OF INVENTION: OBJECTS
DECLARATION
As the below named inventor, | hereby declare that:
e This
declaration is X The attached application, or
directed to:
O United States application or PCT international application
number filed on

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

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

¢ | hereby acknowledge that any willful faise 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.

ASSIGNMENT
WHEREAS, |, the below named Inventor/Assignor, have invented the above invention, having the following
application number and filing date:

U.S. Application No. , filed

If the above lines are blank, | hereby authorize the attorneys for Assignee to insert the filing date and application
number immediately above after they become known and prior to recording this document.

WHEREAS, Capital One Services, LLC {"Assignee"}, a Corporation having offices and a place of business at 1680 Capital
One Drive, Mclean, Virginia 22102, is desirous of acquiring the entire right, title and interest in and to the aforesaid
inventions and in and to all applications and Letters Patent therefor granted in the United States of America, and in
any and all countries foreign thereto:

NOW, THEREFORE, TO WHOM IT MAY CONCERN, be it known that, for good and valuable consideration, including
salary and/or payment for the making of inventions, or employee benefits, the receipt and sufficiency of which is
hereby acknowledged, | said Assignor, by these presents do sell, assign and transfer unto said Assignee, its successors,
assigns and legal representatives, the full and exclusive right, title and interest for the territory of the United States of
America and all countries foreign thereto, and throughout the world and in space, {including the right to apply for
Letters Patent in foreign countries in its own name and to claim any priority rights for such foreign applications to
which such applications are entitled under international conventions, treaties, or otherwise), in and to said inventions
and in and to all applications and Letters Patent granted therefor, and all non-provisionals, divisionals, reissues,
reexaminations, continuations, continuation-in-parts and extensions thereof, and in and to all copyrights, trademarks
with their associated goodwill, trade secrets, confidential information, and compilations, necessary or useful to make,
use, or sell the inventions.

| hereby authorize and request the Commissioner of Patents, and any official whose duty it is to issue patents, to
issue all Letters Patent on said inventions or resulting therefrom to said Assignee, or its successors and assigns, as
assignee of the entire right, title and interest. { represent and warrant that | have full right to agree to, execute, and
deliver this assighment.

I agree that | will without further consideration, but at the expense of Assignee, communicate to said Assignee, or ifs
sUCCessors, assigns, or nominees, any and all facts known to me regarding said inventions whenever requested, and
that | will execute all non-provisional, divisional, reissue, reexamination, continuation and continuation-in-part
applications, testify in any legal proceedings, sign all lawful papers, make all rightful oaths, and generally do
everything reasonable for said Assignee, its successors, assigns, and nominees, to obtain and enforce proper patent
protection for said inventions in all countries.

INVENTOR/ASSIGNOR:

Legal Name: Vincent Pham

Address: c/o C_am;a,ls@ne.;ervices, LLC 1680 Capital One Drive, Mclean, Virginia 22102
, { Vit Plam 6/28/2019

Signature: § Date:

PATENT
REEL: 049764 FRAME: 0080



DaocuSign Envelope ID: 8ED7F5E1-38B1-4F37-A44D-6F01068542E6

Attorney Docket No. 009033.00013 (Client Ref.: IDF4020)
COMBINED PATENT DECLARATION AND ASSIGNMENT

GENERATING A CHALLENGE-RESPONSE FOR AUTHENTICATION USING RELATIONS AMONG

TITLE OF INVENTION: OBJECTS
DECLARATION
As the below named inventor, | hereby declare that:
e This
declaration is X The attached application, or
directed to:
O United States application or PCT international application
number filed on

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

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

¢ | hereby acknowledge that any willful faise 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.

ASSIGNMENT
WHEREAS, |, the below named Inventor/Assignor, have invented the above invention, having the following
application number and filing date:

U.S. Application No. , filed

If the above lines are blank, | hereby authorize the attorneys for Assignee to insert the filing date and application
number immediately above after they become known and prior to recording this document.

WHEREAS, Capital One Services, LLC {"Assignee"}, a Corporation having offices and a place of business at 1680 Capital
One Drive, Mclean, Virginia 22102, is desirous of acquiring the entire right, title and interest in and to the aforesaid
inventions and in and to all applications and Letters Patent therefor granted in the United States of America, and in
any and all countries foreign thereto:

NOW, THEREFORE, TO WHOM IT MAY CONCERN, be it known that, for good and valuable consideration, including
salary and/or payment for the making of inventions, or employee benefits, the receipt and sufficiency of which is
hereby acknowledged, | said Assignor, by these presents do sell, assign and transfer unto said Assignee, its successors,
assigns and legal representatives, the full and exclusive right, title and interest for the territory of the United States of
America and all countries foreign thereto, and throughout the world and in space, {including the right to apply for
Letters Patent in foreign countries in its own name and to claim any priority rights for such foreign applications to
which such applications are entitled under international conventions, treaties, or otherwise), in and to said inventions
and in and to all applications and Letters Patent granted therefor, and all non-provisionals, divisionals, reissues,
reexaminations, continuations, continuation-in-parts and extensions thereof, and in and to all copyrights, trademarks
with their associated goodwill, trade secrets, confidential information, and compilations, necessary or useful to make,
use, or sell the inventions.

| hereby authorize and request the Commissioner of Patents, and any official whose duty it is to issue patents, to
issue all Letters Patent on said inventions or resulting therefrom to said Assignee, or its successors and assigns, as
assignee of the entire right, title and interest. { represent and warrant that | have full right to agree to, execute, and
deliver this assighment.

I agree that | will without further consideration, but at the expense of Assignee, communicate to said Assignee, or ifs
sUCCessors, assigns, or nominees, any and all facts known to me regarding said inventions whenever requested, and
that | will execute all non-provisional, divisional, reissue, reexamination, continuation and continuation-in-part
applications, testify in any legal proceedings, sign all lawful papers, make all rightful oaths, and generally do
everything reasonable for said Assignee, its successors, assigns, and nominees, to obtain and enforce proper patent
protection for said inventions in all countries.

INVENTOR/ASSIGNOR:

Legal Name: Galen Rafferty

Address: c/o-LapitalLine Services, LLC 1680 Capital One Drive, Mclean, Virginia 22102
. | Galen Refferty 6/28/2019

Signature: \ogozcnoscro Date:
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DaocuSign Envelope ID: E1A787A9-5ABA-4F16-8EB0-3849C29C768C

Attorney Docket No. 009033.00013 (Client Ref.: IDF4020)
COMBINED PATENT DECLARATION AND ASSIGNMENT

GENERATING A CHALLENGE-RESPONSE FOR AUTHENTICATION USING RELATIONS AMONG

TITLE OF INVENTION: OBJECTS
DECLARATION
As the below named inventor, | hereby declare that:
e This
declaration is X The attached application, or
directed to:
O United States application or PCT international application
number filed on

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

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

¢ | hereby acknowledge that any willful faise 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.

ASSIGNMENT
WHEREAS, |, the below named Inventor/Assignor, have invented the above invention, having the following
application number and filing date:

U.S. Application No. , filed

If the above lines are blank, | hereby authorize the attorneys for Assignee to insert the filing date and application
number immediately above after they become known and prior to recording this document.

WHEREAS, Capital One Services, LLC {"Assignee"}, a Corporation having offices and a place of business at 1680 Capital
One Drive, Mclean, Virginia 22102, is desirous of acquiring the entire right, title and interest in and to the aforesaid
inventions and in and to all applications and Letters Patent therefor granted in the United States of America, and in
any and all countries foreign thereto:

NOW, THEREFORE, TO WHOM IT MAY CONCERN, be it known that, for good and valuable consideration, including
salary and/or payment for the making of inventions, or employee benefits, the receipt and sufficiency of which is
hereby acknowledged, | said Assignor, by these presents do sell, assign and transfer unto said Assignee, its successors,
assigns and legal representatives, the full and exclusive right, title and interest for the territory of the United States of
America and all countries foreign thereto, and throughout the world and in space, {including the right to apply for
Letters Patent in foreign countries in its own name and to claim any priority rights for such foreign applications to
which such applications are entitled under international conventions, treaties, or otherwise), in and to said inventions
and in and to all applications and Letters Patent granted therefor, and all non-provisionals, divisionals, reissues,
reexaminations, continuations, continuation-in-parts and extensions thereof, and in and to all copyrights, trademarks
with their associated goodwill, trade secrets, confidential information, and compilations, necessary or useful to make,
use, or sell the inventions.

| hereby authorize and request the Commissioner of Patents, and any official whose duty it is to issue patents, to
issue all Letters Patent on said inventions or resulting therefrom to said Assignee, or its successors and assigns, as
assignee of the entire right, title and interest. { represent and warrant that | have full right to agree to, execute, and
deliver this assighment.

I agree that | will without further consideration, but at the expense of Assignee, communicate to said Assignee, or ifs
sUCCessors, assigns, or nominees, any and all facts known to me regarding said inventions whenever requested, and
that | will execute all non-provisional, divisional, reissue, reexamination, continuation and continuation-in-part
applications, testify in any legal proceedings, sign all lawful papers, make all rightful oaths, and generally do
everything reasonable for said Assignee, its successors, assigns, and nominees, to obtain and enforce proper patent
protection for said inventions in all countries.

INVENTOR/ASSIGNOR:
Legal Name: Anh Truong
Address: c/o.Lanitalas.Services, LLC 1680 Capital One Drive, Mclean, Virginia 22102
i
| A TRyOsE 6/28/2019
Signature: 4 SasEasezsctiusy Date:
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DaocuSign Envelope ID: OEDEF0O5F-8246-43AF-8511-924BD5A1FASE

Attorney Docket No. 009033.00013 (Client Ref.: IDF4020)
COMBINED PATENT DECLARATION AND ASSIGNMENT

GENERATING A CHALLENGE-RESPONSE FOR AUTHENTICATION USING RELATIONS AMONG

TITLE OF INVENTION: OBJECTS
DECLARATION
As the below named inventor, | hereby declare that:
e This
declaration is X The attached application, or
directed to:
O United States application or PCT international application
number filed on

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

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

¢ | hereby acknowledge that any willful faise 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.

ASSIGNMENT
WHEREAS, |, the below named Inventor/Assignor, have invented the above invention, having the following
application number and filing date:

U.S. Application No. , filed

If the above lines are blank, | hereby authorize the attorneys for Assignee to insert the filing date and application
number immediately above after they become known and prior to recording this document.

WHEREAS, Capital One Services, LLC {"Assignee"}, a Corporation having offices and a place of business at 1680 Capital
One Drive, Mclean, Virginia 22102, is desirous of acquiring the entire right, title and interest in and to the aforesaid
inventions and in and to all applications and Letters Patent therefor granted in the United States of America, and in
any and all countries foreign thereto:

NOW, THEREFORE, TO WHOM IT MAY CONCERN, be it known that, for good and valuable consideration, including
salary and/or payment for the making of inventions, or employee benefits, the receipt and sufficiency of which is
hereby acknowledged, | said Assignor, by these presents do sell, assign and transfer unto said Assignee, its successors,
assigns and legal representatives, the full and exclusive right, title and interest for the territory of the United States of
America and all countries foreign thereto, and throughout the world and in space, {including the right to apply for
Letters Patent in foreign countries in its own name and to claim any priority rights for such foreign applications to
which such applications are entitled under international conventions, treaties, or otherwise), in and to said inventions
and in and to all applications and Letters Patent granted therefor, and all non-provisionals, divisionals, reissues,
reexaminations, continuations, continuation-in-parts and extensions thereof, and in and to all copyrights, trademarks
with their associated goodwill, trade secrets, confidential information, and compilations, necessary or useful to make,
use, or sell the inventions.

| hereby authorize and request the Commissioner of Patents, and any official whose duty it is to issue patents, to
issue all Letters Patent on said inventions or resulting therefrom to said Assignee, or its successors and assigns, as
assignee of the entire right, title and interest. { represent and warrant that | have full right to agree to, execute, and
deliver this assighment.

I agree that | will without further consideration, but at the expense of Assignee, communicate to said Assignee, or ifs
sUCCessors, assigns, or nominees, any and all facts known to me regarding said inventions whenever requested, and
that | will execute all non-provisional, divisional, reissue, reexamination, continuation and continuation-in-part
applications, testify in any legal proceedings, sign all lawful papers, make all rightful oaths, and generally do
everything reasonable for said Assignee, its successors, assigns, and nominees, to obtain and enforce proper patent
protection for said inventions in all countries.

INVENTOR/ASSIGNOR:
Legal Name: Austin Walters
Address: c/o CanitakiPea.Services, LLC 1680 Capital One Drive, Mclean, Virginia 22102

i .
) ﬂlﬂSﬁW (NAUU/S 6/28/2019
Signature: i sagcaarzaznzior Date:
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DaocuSign Envelope ID: 1D98CF84-9CEA-484C-9463-27911A832218

Attorney Docket No. 009033.00013 (Client Ref.: IDF4020)
COMBINED PATENT DECLARATION AND ASSIGNMENT

GENERATING A CHALLENGE-RESPONSE FOR AUTHENTICATION USING RELATIONS AMONG

TITLE OF INVENTION: OBJECTS
DECLARATION
As the below named inventor, | hereby declare that:
e This
declaration is X The attached application, or
directed to:
O United States application or PCT international application
number filed on

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

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

¢ | hereby acknowledge that any willful faise 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.

ASSIGNMENT
WHEREAS, |, the below named Inventor/Assignor, have invented the above invention, having the following
application number and filing date:

U.S. Application No. , filed

If the above lines are blank, | hereby authorize the attorneys for Assignee to insert the filing date and application
number immediately above after they become known and prior to recording this document.

WHEREAS, Capital One Services, LLC {"Assignee"}, a Corporation having offices and a place of business at 1680 Capital
One Drive, Mclean, Virginia 22102, is desirous of acquiring the entire right, title and interest in and to the aforesaid
inventions and in and to all applications and Letters Patent therefor granted in the United States of America, and in
any and all countries foreign thereto:

NOW, THEREFORE, TO WHOM IT MAY CONCERN, be it known that, for good and valuable consideration, including
salary and/or payment for the making of inventions, or employee benefits, the receipt and sufficiency of which is
hereby acknowledged, | said Assignor, by these presents do sell, assign and transfer unto said Assignee, its successors,
assigns and legal representatives, the full and exclusive right, title and interest for the territory of the United States of
America and all countries foreign thereto, and throughout the world and in space, {including the right to apply for
Letters Patent in foreign countries in its own name and to claim any priority rights for such foreign applications to
which such applications are entitled under international conventions, treaties, or otherwise), in and to said inventions
and in and to all applications and Letters Patent granted therefor, and all non-provisionals, divisionals, reissues,
reexaminations, continuations, continuation-in-parts and extensions thereof, and in and to all copyrights, trademarks
with their associated goodwill, trade secrets, confidential information, and compilations, necessary or useful to make,
use, or sell the inventions.

| hereby authorize and request the Commissioner of Patents, and any official whose duty it is to issue patents, to
issue all Letters Patent on said inventions or resulting therefrom to said Assignee, or its successors and assigns, as
assignee of the entire right, title and interest. { represent and warrant that | have full right to agree to, execute, and
deliver this assighment.

I agree that | will without further consideration, but at the expense of Assignee, communicate to said Assignee, or ifs
sUCCessors, assigns, or nominees, any and all facts known to me regarding said inventions whenever requested, and
that | will execute all non-provisional, divisional, reissue, reexamination, continuation and continuation-in-part
applications, testify in any legal proceedings, sign all lawful papers, make all rightful oaths, and generally do
everything reasonable for said Assignee, its successors, assigns, and nominees, to obtain and enforce proper patent
protection for said inventions in all countries.

INVENTOR/ASSIGNOR:
Legal Name: Mark Watson
Address: c/o Capital One Services, L1C 1680 Capital One Drive, Mclean, Virginia 22102
. (MDocuSigned by: 7/16/2019
Signature: M (Nafsov\, Date:
i”\'-«----20932D64CSBB4B6..
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