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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS”):

Dino Paul D’AGOSTINO,

Perry Aaron Jones HALDENBY,
Dean C. N. TSERETOPOULOS,
Jeffrey Aaron ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a certain new and useful invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-US-PAT, hereinafter the “Patent Application”), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignee”), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 151 Floor, Toronto, Ontario, M5K 1A2, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and
exclusive right, title and interest in and to the Patent Application for United States Letters Patent
inclusive of any and all priority rights derived therefrom, and the inventions therein disclosed or
claimed, and in and to all Letters Patent and issues thereof which may be granted upon the Patent
Application and in and to all Letters Patent which may be issued upon any substitutes,
continuations, continuations-in-part, divisions, re-issues or extensions of the Patent Application
or Letters Patent, and all rights under the International Convention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granted for the
inventions in any foreign country or countries including priority rights derived from any
application for the inventions in any country;
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

AND WE, ASSIGNORS hereby agrees/agree to execute, upon request, any and all
further papers without charge which may be necessary or desirable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in-part, divisions, or extensions thereof, and any and all reissues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agree to execute any and all
further papers without charge which may be necessary or desirable to vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions
therein disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be granted upon the Patent Application for
United States Letters Patent, and upon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Patent, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that I have read
and fully understand the terms and provisions hereof, have had an opportunity to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or alternatively, have waived the right to obtain
independent legal counsel.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

Inventor 1:

S
EXECUTED at (City, Province) WWW; 07\/ , this © day of T ‘/} 2015

L o™

Dino Paul D’AGOSTINO

STATEMENT BY WITNESS

I, M/Oﬁ {é 75?’ Vﬂ '@7\ , whose full Post Office address is
Wy WAl & W) [SFer DD, N Vo2
~ /

personally present and did see the above named person, who is known to me, execute the above

N Do

"(Signe?ﬁfr/e of Witness)U

Assignment.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS™):

Dino Paul D’AGOSTINO,

Perry Aaron Jones HALDENBY,
Dean C. N. TSERETOPOULOS,
Jeffrey Aaron ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a certain new and useful invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-US-PAT, hereinafter the “Patent Application™), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignee™), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 15t Floor, Toronto, Ontario, M5K 1A2, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and
exclusive right, title and interest in and to the Patent Application for United States Letters Patent
inclusive of any and all priority rights derived therefrom, and the inventions therein disclosed or
claimed, and in and to all Letters Patent and issues thereof which may be granted upon the Patent
Application and in and to all Letters Patent which may be issued upon any substitutes,
continuations, continuations-in-part, divisions, re-issues or extensions of the Patent Application
or Letters Patent, and all rights under the International Convention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granted for the
inventions in any foreign country or countries including priority rights derived from any
application for the inventions in any country;
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

AND WE, ASSIGNORS hereby agrees/agree to execute, upon request, any and all
further papers without charge which may be necessary or desirable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in-part, divisions, or extensions thereof, and any and all reissues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agree to execute any and all
further papers without charge which may be necessary or desirable to vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions
therein disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be granted upon the Patent Application for
United States Letters Patent, and upon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Patent, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that I have read
and fully understand the terms and provisions hereof, have had an opportunity to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or alternatively, have waived the right to obtain
independent legal counsel.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

Inventor 6:
EXECUTED at (City, Province) W}/ ﬁmﬁ/ Z)A/ , this < day of IE b , 201 _;52

odopeout Aeunow

Milos DUNJIC

STATEMENT BY WITNESS

IR K(@ @M/‘//Zfa\ , whose full Post Office address is
(A WE Mp‘zn W I T, o/ MEE 1>

personally present and did see the above named person, who is known to me, execute the above

was

Assignment.

\—/(Slgn\a\re of WltnessU
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS”):

Dino Paul D’ AGOSTINO,

Perry Aaron Jones HALDENBY,
Dean C. N. TSERETOPOULOS,
Jeffrey Aaron ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a certain new and useful invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-US-PAT, hereinafter the “Patent Application™), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignee™), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 15t Floor, Toronto, Ontario, M5K 1A2, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and
exclusive right, title and interest in and to the Patent Application for United States Letters Patent
inclusive of any and all priority rights derived therefrom, and the inventions therein disclosed or
claimed, and in and to all Letters Patent and issues thereof which may be granted upon the Patent
Application and in and to all Letters Patent which may be issued upon any substitutes,
continuations, continuations-in-part, divisions, re-issues or extensions of the Patent Application
or Letters Patent, and all rights under the International Convention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granted for the
inventions in any foreign country or countries including priority rights derived from any
application for the inventions in any country;
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

AND WE, ASSIGNORS hereby agrees/agree to execute, upon request, any and all
further papers without charge which may be necessary or desirable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in-part, divisions, or extensions thereof, and any and all reissues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agree to execute any and all
further papers without charge which may be necessary or desirable to vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions
therein disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be granted upon the Patent Application for
United States Letters Patent, and upon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Patent, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that I have read
and fully understand the terms and provisions hereof, have had an opportunity to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or alternatively, have waived the right to obtain
independent legal counsel.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

Inventor 4:
EXECUTED at (City, Province) W/jm / Oj\'/ , this 97/day of %{U/t//(j ;, 201 5
oy Karor BCKER &
STATEMENT BY WITNESS
I, N\mg 7&\ M/%VC@% , whose full Post Office addres§ is
L WRlmgtm & WS ™ Fraor T, on [ MSFIXZ

personally present{&x{d did see the above named person, who is known to me, execute the above

Assignment.

(Signé\ﬁke of Witness) (4
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TT Reference No, 17045-MCH-US-PAT
Firm WName: Duane Mormis LLP

WORLDWIDE ASSIGNMENY

WHERIAS, WE, (herainafter referred to as the “ASSIGNORS™:

Dino Paul IPAGORSTING,

Perry Aarvon Jones HALDENEY,
Dean £ N, TSERETOPOULOS,
Jeffrey Aavon ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a ceriain new and wehul invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOUGRAPHIC DATA
for which a United States Patent application was filed on Japuary 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket Mo. G4144-00209
and TDY Reference No. 17045-MCH-US-FAT, hereinafter the “Patent Application™), and

WHEREAS, The Toronte-Dominion Bank (hercinafter “Assignee™), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 15® Floor, Toronto, Ontario, MSK 142, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions thersin
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada, and
throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which 1s
hereby acknowledged by egach of the undersigned, WE, ASSIGNORS does/do hereby sell, assign,
transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and exclusive right,
title and interest in and to the Patent Application for United States Letters Patent inclusive of any
and all priority rights derived therefrom, and the inventions therein disclosed or claimed, and in
and 1o all Letters Patent and issues thereof which may be granted upon the Patent Application and
in and fo all Letters Patent which may be issued upon any suhstitutes, continuations, continuations-
in-part, divisions, re-issues or extensions of the Patent Application or Letters Patent, and all rights
under the Infernational Convention for the Protection of Industrial Property, and in and to any and
all Letters Patent which mayv be granted for the inventions in any foreign country or countries
including priority rights derived from any application for the inventions in any connlry;
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T Refarence WNo, 170453-MOH-US-PAT
Firm Name: Duare Moms LLE

AND WE, ASSIGNORS hereby agrees/agree to execate, upon reguest, any and all further
papers without charge which may be necessary or desirable to enable the ASSIGNEE, iis
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in~-part, divisions, or extensions thereof, and any and all retssues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the fnventions; and ASSIGNORS further agrees/agres to execuis any aud all
further papers without charge which may be necessary or desirable to vest or perfect the fitle of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions therein
disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the United
States of America, Canada, and foreign couniries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in~part, divisions, re-issugs or
ckiensions thereof, and upon any foreign applications;

ANDY WE, ASSIGNORS hereby authonizes/authorize and requesisirequest the Palent
{Office to issue each and every Letters Patent to be granted vpon the Patent Application for United
States Letters Patent, and upon any and all substitutes, continuations, continuations-in-patt,
divisions, or extensions of the Patent Application, and each and every reissue of the Letters Patent,
to the ASSIGNEE, its successors and assigns, as the assignee of the sutive right, title and interest
therein, in accordance with this assignment;

AND WE, ASSIGNORS each individuaily hereby represent and warrant that [ have read
and fully understand the terms and provisions hereof, have had an opportunity fo obtain
independent legal advice, and have exccuted this assignment based upon my own judgment and
advice of independent legal counsel (if songht}, or alternatively, have waived the right to obtain
independent legal counsel.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS”):

Dino Paul D’AGOSTINO,

Perry Aaron Jones HALDENBY,
Dean C. N. TSERETOPOULOS,
Jeffrey Aaron ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a certain new and useful invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-US-PAT, hereinafter the “Patent Application”), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignee”), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 15t Floor, Toronto, Ontario, M5K 1A2, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and
exclusive right, title and interest in and to the Patent Application for United States Letters Patent
inclusive of any and all priority rights derived therefrom, and the inventions therein disclosed or
claimed, and in and to all Letters Patent and issues thereof which may be granted upon the Patent
Application and in and to all Letters Patent which may be issued upon any substitutes,
continuations, continuations-in-part, divisions, re-issues or extensions of the Patent Application
or Letters Patent, and all rights under the International Convention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granted for the
inventions in any foreign country or countries including priority rights derived from any
application for the inventions in any country;
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

AND WE, ASSIGNORS hereby agrees/agree to execute, upon request, any and all
further papers without charge which may be necessary or desirable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in-part, divisions, or extensions thereof, and any and all reissues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agree to execute any and all
further papers without charge which may be necessary or desirable to vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions
therein disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be granted upon the Patent Application for
United States Letters Patent, and upon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Patent, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that I have read
and fully understand the terms and provisions hereof, have had an opportunity to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or alternatively, have waived the right to obtain
independent legal counsel.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

Inventor 8:

EXECUTED at (City, Province)’mmmz) N/ this T day of MAVZI_ 5012

=

Arun Victor JAGGA

STATEMENT BY WITNESS

L (Q‘CO {%W\@ , whose full Post Office address is
o WENWoIn & WIS e w7, oy MBke i<

was

personally present%nd did see the above named person, who is known to me, execute the above

(S'(Et ‘ture of Witness)
Gk ()

Assignment.

Page 10 of 10

PATENT
REEL: 056940 FRAME: 0470



TD Reference No. 17045-MCH-US-PAT
Firm Name: Daane Moris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS™);

Dine Paul " AGOSTING,

Perry Aaron Jones HALDENEBY,
Dean . N, TSERETOPOULOS,
Jeffrey Aaron ECRKER,

Adam Douglas MCPHERE,

Milos DUNJC,

John Jong-Suk LEE, and

Arun Yictor JAGGA,

have invented a certain new and useful tnveniion entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-UR-PAT, hereinafter the “Patent Application™), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignes”), a corporation
organized under the laws of the Provinee of Optario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 15" Flaor, Toronto, Ontarto, MSK 142, has acquired or 13
desirons of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the fnventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ANSIGNEE, its successors and assigns, the entire and
gxclusive right, title and interest in and to the Patent Application for Unifed States Letters Patant
inclusive of any and all priority rights detived therefrom, and the inventions therein disclosed or
clairmed, and in and to all Letters Patent and issues thereot which may be granted upon the Patent
Application and in and to all Leiters Patent which may be issued upon any substitutes,
ontinuations, continmations-in-part, divisions, re-issues or extensions of the Patent Application
or Letiers Patent, and all rights under the International Comvention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granied for the
inventions in any foreign country or couniries inchiding priority nghts derived from any
application for the inventions in any couwtry;

Page | of 10

PATENT
REEL: 056940 FRAME: 0471



T Referenice Mo, 17045-MCH-US-FPAT
Firm Name: Doane Morris LLE

AND  WE, ASSIGNORS hereby agress/agree o execuie, upon request, any and all
further papers without charge which may be necessary or degivable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continyations-in-part, divisions, or extensions thereof, and any and all reissnes of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agres 1o execute any and all
further papers without charge which may be necessary or desirable fo vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the mventions
therein disclosed or claimed, and in and {0 any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countrigs, which may be granted upon the Patent
Application, and any substitutes, continuations, continnations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be gramted upon the Patent Application for
United States Letters Patent, and npon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Paient, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that [ bave read
and fully understand the ferms and provisions hereof, have had an opporturuty to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or aslternatively, have waived the right to obtain
independent legal counsel.
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Tnventor 7:

EXECUTED at (City, Provinee) 0 @ W N , this

Y

&

R S S .
Sohn Jong-Suk LHE

STATEMENT BY WITNESS

. whose full Post Office address is

.
N
N N

bt s

did see

v,

personally present'ang

Assignment.
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS”):

Dino Paul D’AGOSTINO,

Perry Aaron Jones HALDENBY,
Dean C. N. TSERETOPOULOS,
Jeffrey Aaron ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a certain new and useful invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-US-PAT, hereinafter the “Patent Application™), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignee”), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 151 Floor, Toronto, Ontario, M5K 1A2, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and
exclusive right, title and interest in and to the Patent Application for United States Letters Patent
inclusive of any and all priority rights derived therefrom, and the inventions therein disclosed or
claimed, and in and to all Letters Patent and issues thereof which may be granted upon the Patent
Application and in and to all Letters Patent which may be issued upon any substitutes,
continuations, continuations-in-part, divisions, re-issues or extensions of the Patent Application
or Letters Patent, and all rights under the International Convention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granted for the
inventions in any foreign country or countries including priority rights derived from any
application for the inventions in any country;
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

AND WE, ASSIGNORS hereby agrees/agree to execute, upon request, any and all
further papers without charge which may be necessary or desirable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in-part, divisions, or extensions thereof, and any and all reissues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agree to execute any and all
further papers without charge which may be necessary or desirable to vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions
therein disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be granted upon the Patent Application for
United States Letters Patent, and upon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Patent, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that I have read
and fully understand the terms and provisions hereof, have had an opportunity to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or alternatively, have waived the right to obtain
independent legal counsel.
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"‘WW\‘.

Inventor 5:
EXECUTED at (City, Provinee) VOIOMB,ON  pis G dayof WL 2018
Adam Douglas MCPHEE
STATEMENT BY WITNESS

I, M jm W , whose full Post Office address is
b Wi S W B P Tty of A2
U

personally present and did see the above named person, who is known to me, execute the above

Assignment.

5P,
s,

,_ \'(Signé\@/e of Witneég)/

e,
# %
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

WORLDWIDE ASSIGNMENT

WHEREAS, WE, (hereinafter referred to as the “ASSIGNORS”):

Dino Paul D’AGOSTINO,

Perry Aaron Jones HALDENBY,
Dean C. N. TSERETOPOULOS,
Jeffrey Aaron ECKER,

Adam Douglas MCPHEE,

Milos DUNJIC,

John Jong-Suk LEE, and

Arun Victor JAGGA,

have invented a certain new and useful invention entitled:

REAL-TIME AUTHENTICATION AND AUTHORIZATION
BASED ON DYNAMICALLY GENERATED CRYPTOGRAPHIC DATA

for which a United States Patent application was filed on January 31, 2018, and accorded
application serial number 15/884,513 (further identified by Attorney Docket No. G4144-00209
and TD Reference No. 17045-MCH-US-PAT, hereinafter the “Patent Application”), and

WHEREAS, The Toronto-Dominion Bank (hereinafter “Assignee”), a corporation
organized under the laws of the Province of Ontario, CANADA, having a place of business at 66
Wellington Street West, TD Tower, 151 Floor, Toronto, Ontario, M5SK 1A2, has acquired or is
desirous of acquiring the entire and exclusive right, title and interest in and to the Patent
Application inclusive of any and all priority rights derived therefrom and the inventions therein
disclosed or claimed, and in and to all Letters Patent, in the United States of America, Canada,
and throughout the world, which may be granted and issued therefore throughout the world;

NOW THEREFORE, for valuable consideration, the receipt and sufficiency of which is
hereby acknowledged by each of the undersigned, WE, ASSIGNORS does/do hereby sell,
assign, transfer, and set over to the ASSIGNEE, its successors and assigns, the entire and
exclusive right, title and interest in and to the Patent Application for United States Letters Patent
inclusive of any and all priority rights derived therefrom, and the inventions therein disclosed or
claimed, and in and to all Letters Patent and issues thereof which may be granted upon the Patent
Application and in and to all Letters Patent which may be issued upon any substitutes,
continuations, continuations-in-part, divisions, re-issues or extensions of the Patent Application
or Letters Patent, and all rights under the International Convention for the Protection of
Industrial Property, and in and to any and all Letters Patent which may be granted for the
inventions in any foreign country or countries including priority rights derived from any
application for the inventions in any country;
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TD Reference No. 17045-MCH-US-PAT
Firm Name: Duane Morris LLP

AND WE, ASSIGNORS hereby agrees/agree to execute, upon request, any and all
further papers without charge which may be necessary or desirable to enable the ASSIGNEE, its
successors and assigns, to file and prosecute the Patent Application, and any and all substitutes,
continuations, continuations-in-part, divisions, or extensions thereof, and any and all reissues of
the Letters Patent granted upon the Patent Application, and any and all applications for foreign
Letters Patent on the inventions; and ASSIGNORS further agrees/agree to execute any and all
further papers without charge which may be necessary or desirable to vest or perfect the title of
ASSIGNEE, its successors and assigns, in and to the Patent Application and the inventions
therein disclosed or claimed, and in and to any and all Letters Patent and reissues thereof, in the
United States of America, Canada, and foreign countries, which may be granted upon the Patent
Application, and any substitutes, continuations, continuations-in-part, divisions, re-issues or
extensions thereof, and upon any foreign applications;

AND WE, ASSIGNORS hereby authorizes/authorize and requests/request the Patent
Office to issue each and every Letters Patent to be granted upon the Patent Application for
United States Letters Patent, and upon any and all substitutes, continuations, continuations-in-
part, divisions, or extensions of the Patent Application, and each and every reissue of the Letters
Patent, to the ASSIGNEE, its successors and assigns, as the assignee of the entire right, title and
interest therein, in accordance with this assignment;

AND WE, ASSIGNORS each individually hereby represent and warrant that I have read
and fully understand the terms and provisions hereof, have had an opportunity to obtain
independent legal advice, and have executed this assignment based upon my own judgment and
advice of independent legal counsel (if sought), or alternatively, have waived the right to obtain
independent legal counsel.
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Inventor 3:

EXECUTED at (City, Province) 79 £0N 18, ONTHRQ this 2.2 day of f&22vARY , 201

(Dean £/ N TSERETOPOULOS

STATEMENT BY WITNESS

I, ’S’E\QEMV LO 1 SeETU/NGE |, whose full Post Office address is
MSK. |
Ll LoOE 1 NeTON ST, L. lS““FL@cf\&/.TO‘QaNTD;@Nwas =

personally present and did see the above named person, who is known to me, execute the above

Assignment.

(SYignature of W@SS)
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