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Attorpey Docket Mo, 3863.004US1

ASSIGNMENT

WHEREAS, David Brumley, Sang Kil Cha, Thanassis Avgerines and Alexandre Rebert {(hereinafter
the “Undersigned”) have made one or maore inventions and other subject matter {hereinafter
collectively referred to as the “Invention”) which are described in 3 patent apphication filed on May 21,
2013, which application was assigned US patent application serial number 13/898,824, and which is
titled DETECTING EXPLOITARLE BUGS IN BINARY CODE,

FOR GOOD AND VALUABLE CONSIDERATION, the receipt, sufficiency, and adequacy of which are
hereby acknowledged by the Undersigned, the Undersigned do heraby irrevocably and unconditionalhy:

CONVEY, ASSIGHN, AND TRANSFER to Carnegie Mellon University {the "Assignes™), having a place of
business at 4615 Forbes Ave., Suite 302, Transfer and Enterprise Creation Carnegle Mallon University,
Pittshurgh, PA 15213, the Undersigned’s entire right, title, and interest for the United States and all foreign
couniries and jurisdictions in and to:

the Invention which is disclosad in the above-identified application or applications;

such application or applications, and all divisionsl, continuing {inchuding continuation-in-part},
substitute, renewal, reissue, and all other applications for a patent or patents which have been or shall be
fited in the United Siates {including all provisional and non-provisional apglications), and in all foraign
countries and jurisdictions based in whole or in part on any of such Invention (including any application for
a utility model or an innovation patent application};

all original and reissusd patents which have been or shall be issusd in the United States and all
foreign countries and jurisdictions based In whole or in part on any of such lnvention;

including the right to clalm priority to the above-identified patent application or applications in
relation 1o subject matter based in whole or in part on the above-identified patent application or
applications and any of the foragoing including the right to file forsign applications under the provisions of
ahy cormvention or treatly;

and including the right to ali causes of action, remedies, and other enforcement rights related to
the above-identified application or applications, including without limitation the right to sue for past,
present, or future infringement, misappropriation, or viclation of any and all rights related to the above-
identifiad patent application or applications and any of the foregoing, including the right to obtain and
coliect damages for past, present, ov future infringement;

AUTHORIZE AND REQUEST the issuing authority to issue any} and all United 5tates and foreign
natents granted on such Invention o the Assignee; '

AUTHORIZE AND REQUEST that any attorney associated with U5, Patent and Traderark Office
{USPTO) Customer No. 21186 may {directly or through his/her designes) delete, insert, or alter any
information related to the above-identified patent application or applications or any of the foregoing,
after execuiion of this Assignment;
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Assignment Dockel No; 3663004081
Assipnors: David Brumley et al.

Title: DEFECTING EXPLOITABLE BUGS IM BINARY CODE

Page 2 of 6

WARRANT AND COVENANT that no assignment, grant, mortgage, license or other agreement
affecting the rights and property herein conveyed has bean or shall be made to others by the Undersigned,
and that the full right to convey the same as herein expressed is possessed by the Undersigned;

COVENANT, that when requested and withoul compensation, but at the expense of the Assignee,
in order to carry out in good faith the intent and purpose of this Assignment, the Undersigned shall {1}
execute all provisional, non-provisional, divisional, continuing (including continuation-in-part}, substitute,
renewal, reissue, and all other patent applications for the Invention; {2) execute all rightful oaths,
declarations, assignments, powers of attorney and other papers for the Invention; {3} communicate to the
Assignee all facts known to the Undersigned relating to the fnvention and the history thereof; [4) cooperate
with the Assignee In any interference, reexamination, reissue, opposition, dispute, or litigation involving any
of the applications or patents for the Invention; and {5} take such further actions as the Assignee shall
reasonably consider necessary or desirable for vesting title to such Invention in the Assignee, or for
securing, maintaining and enforcing proper patent protection for the Invention;

COVENANT, that should any provision of this agreement be held unenforceable by an authority of
competent jurisdiction, such a ruling shall not affect the validity and enforceability of the remaining
provisions. To the extent that any such provision Is found to be unenforceable, the Undersigned, when
requested and without compensation shall act In good faith to substitule for such provision a new provision
with content and purpose as close as possible to the provision deemed unenforceable.

THIS AGREFMENT IS TO BE BINDING on the helrs, assigns, represeniatives, and successors of the
Undersigned, and is to extend to the benefit of the successors, assigns, and nominezes of the Assignes.

AGREED as of the date of my signaturs helow:
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Agstgoment Docket Mo: 3663 D0MUSE
Assigaors: David Bramley et al.

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE
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Assignor

(Signature}: p ?«,—v} E :t:g-—'/

Name: David Brumiey
City/State: Pitbshursh, $A

Date: August 27, 2013
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Assignment

Agsignars: David Bramley et al.

Tile: DETECTING EXPLOITABLE BUGS IN BINARY CODE
Page 4 of 6

Dacket No: 3663.004 U8

Assignor;
{Signature}:
Mame: Sanz KilCha
City/State: Pitisbursh, PA
Diate:
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Assignoasnt Blocket No: 3663.004U81
Assignors: David Brumbey <t al,

Title: DETECTING EXPLOITABLE BUGS [N BINARY CODE

Page 50i6

Assignor

{Signature}

City/State: Pittsburgh, PA

Date:
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Assignment Uacket Wot 3663.0041781
Assignors: David Brumiley et al.

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE
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Assignor:

{Signature}:
Mame: Alexandre Rebert
Clty/State:

Date:
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Attorney Docket No, 3603004151

ASSIGNMENT

WHEREAS, David Brumnley, Sang Kif Cha, Thanassis Avgerinos and Alexandre Rebert (hereinafter
the “Undersigned”) have made one or more nventions and other subject matter (hereinafter
collectively referred to as the “Invention”) which are described in a patent application filed on May 21,
20113, which application was assigned US patent application serial number 13/898,824, and which is
titled DETECTING EXPLOITABLE BUGS IN BINARY CODE.

FOR GOOD AND VALUARLE CONSIDERATION, the receipt, sufficiency, and adequacy of which are
hereby acknowledged by the Undersigned, the Undersigned do hereby rrevocably and unconditionally:

COMVEY, ASSIGN, AND TRANSFER to Carnegie Mellon University (the "Assignee”), having a place of
business at 4615 Forbes Ave., Suite 302, Transfer and Enterprise Creation Carnegie Melion University,
Pittsburgh, PA 15213, the Undersigned’s entire right, title, and interest for the United States and all foreign
countries and jurisdictions in and to:

the invention which is disclosed in the above-identified application or applications;

such application or applications, and all divisional, continuing {including continuation-in-part],
substitute, renewal, reissue, and all other applications for a patent or patents which have been or shall be
filed in the United States {including all provisional and non-provisional applications), and in all foreign
countries and jurisdictions based in whole or In part on any of such Invention {including any application for
a utility model or an innovation patent application);

all original and reissued patents which have been or shall be issued in the United States and all
foreign countries and jurisdictions based in whole or In part on any of such Invention;

including the right to claim priority to the above-identified patent application or applications in
relation to subject matter based in whole or in part on the above-identified patent application or
applications and any of the foregeing including the right to file foreign applications under the provisions of
any convention or treaty;

and including the right to all causes of action, remedies, and other enforcement rights related to
the above-identified application ar applications, including without limitation the right to sue for past,
present, or future infringement, misappropriation, or violation of any and all rights related to the above-
identified patent application or applications and any of the foregoing, including the right to obtain and
collect damages for past, prasent, or future infringement;

AUTHORIZE AND REQUEST the issuing authority to issue any and all United States and forelgn
patents granted on such invention to the Assignae;

AUTHORIZE AND REQUEST that any attorney assodiated with US. Patent and Trademark Office
{USPTO) Customer No. 21186 may {directly or through hisfher designes) delete, insert, or alter any
information related to the above-identified patent application or applications or any of the foregoing,
after execution of this Assighment;
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Assigument Docket No: 3653.0041181
Assigrors: David Brumiey et al

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE

Pape2ofd

WARRANT AND COVENANT that no assignment, grani, morigage, license or other agreement
affecting the rights and property hersin conveyed has been or shall be made to others by the Undersigned,
and that the full right to convey the same as herein expressed is possessed by the Undersigned;

COVENANT, that when requested and without compensation, bul at the expense of the Assignes,
in order to carry out in good faith the intent and purpose of this Assignment, the Undersigned shall (1)
execute all provisional, non-provisional, divisional, continuing (Including continuation-in-part), substitutes,
renewal, reissue, and all other patent applications for the Invention; (2} execute all rightful oaths,
declarations, assignments, powers of attorney and other papers for the Invention; (3} communicate to the
Assignes all facts known to the Undersigned relating to the invention and the history thereof; {4} cooperate
with the Assignes in any interference, reexamination, reissus, opposition, dispute, or litigation invalving any
of the applications or patents for the invention; and {5} take such further actions as the Assignee shall
reasonably consider necessary or desirable for vesting title to such Invention in the Assignee, or for
securing, maintaining and enforcing proper patent protection for the invention;

COVENANT, that should any provision of this agreement be held unenforceabls by an authority of
competent jurisdiction, such a ruling shall not affect the validity and enforceability of the remaining
provisions. To the extent that any such provision is found 1o be unenforcaable, the Undersigned, when
raquested and without compensation shall act in good faith to substitute for such provision a new provision
with content and purpose as close as possible to the provision deemed unenforcealile.

THIS AGREEMENT i5 TO BE BINDING on the heirs, assigns, representatives, and successors of the
Undersigned, and is to extend to the benefit of the successors, assigns, and nominess of the Assignes,

AGREED as of the date of my signature below:
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Assigrnment Docket Mo 3663.004USH

Assignors: David Boamdey et al.
Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE
Page 3 of §

Assignor:
{Stgraturel:
Name: David Brumiay
City/State: Pittsburgh, PA
Date:
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Assigmment Drocket No: 36630041181
Agsignors: David Brumiley et al,
Title: DETECTING EXPLOITABLE BUGS IN RINARY CODE

Page d of b
Assignor:
{Signatura):
Y
Mame: Sang KilCha
City/State: Pittsburgh, PA
Oate: 812172013
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Assignmient Diocket Mo 3663.004US 1Y
Assignors: David Brumdey et ab.
Title: BETECTING EXPLOITABLE BUGS I BIMARY CODIE

Page 5 of 6
Assignor
{Signaturel:
Name: Thanassis Avgerings
City/State: Pittshurgh, PA
Date:
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Asgsignmend

Asstgoors: David Brumloy ef ab

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE
Page 6 of &

Docket Noo 3663.0041151

Assignor:

{Signature):
Name: Alexandre Rebert
City/State:

Date:
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Attorpey Docket No. 3663,004U81

ASSIGNMENT

WHEREAS, David Brumley, Sang Kil Cha, Thanassis Avgerinos and Alexandre Rebert (hereinafter
the “Undersigned”) have made one or more inventions and other subject matter (hereinafier
cotlectivaly referred to as the “Invention”} which are described in a patent application filed on May 21,
2013, which application was assigned US patent application serial number 13/898,824, and which is
titled DETECTING EXPLOITABLE BUGS IN BINARY CODE.

FOR GOOD AND VALUABLE CONSIDERATION, the receipt, sufficlency, and adequacy of which are
herehy acknowledged by the Undersigned, the Undarsigned do hereby irrevocably and unconditionally:

CONVEY, ASSIGN, AND TRANSFER to Carnegle Mellon University {the "Assignee”}, having a place of
business at 4615 Forbes Ave,, Sulte 302, Transfer and Enterprise Creation Carnegie Mellon University,
Pittshurgh, PA 15213, the Undersigned’s entire right, title, and interest for the United States and all foreign
countries and jurisdictions in and to _

the Invention which is disclosed in the above-identified application or applications;

such application or applications, and all divisional, continuing {including continuation-in-part},
substitute, renewal, reissug, and all other applications for a patent or patents which have been or shall be
filad in the United States {including all provisional and non-provisional applications), and in all foreign
countries and jurisdictions basad in whole or in part on any of such Invention {including any application for
a utility model or an innovation patent application);

all original and reissued patents which have been or shall be issued in the United States and all
foreign countries and jurisdictions based in whole or in part on any of such Invention;

including the right to claim priority to the above-identified patent application or applications in
refation to subject matter based in whole or in part on the above-identified patent application or
applications and any of the foregoing Including the right to file foreign applications under the provisions of
any convention or treaty;

and including the right to all causes of action, remedies, and other enforcement rights related to
the above-identified application or applications, including without limitation the right to sue for past,
present, or future infringement, misappropriation, ar violation of any and all rights related to the above-
identified patent application or applications and any of the foregoing, including the right to obtain and
collect damages for past, present, or fuiure infringement;

AUTHORIZE AND REQUEST the issuing authority to issue any and aill United States and foreign
patents granted on such fnvention to the Assignes;

AUTHORIZE AND REQUEST that any attorney associated with LS, Patent and Trademark Office
{(USPTO} Customer Mo, 21186 may (directly or through his/her designeg) delete, insert, or alter any
information related to the above-identified patent application or applications or any of the foregoing,
after execution of this Assighment;
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Asgignnent Docket No: 3563,004U8S1
Aszignors: David Hrumlay ef al,

Title: DETBCTING EXPLOITABLE BUGS IN BINARY CODE

Papelofé

WARRANT AND COVENANT that no assignment, grant, morigage, license or other agresment
affecting the rights and property herain conveyed has been or shall be made to others by the Undersigned,
and that the full right to convey the same as herein expressed is possessed by the Undersigned;

COVENANT, that when requested and without compensation, but at the expense of the Assignes,
in order to carry out in good faith the intent and purpose of this Assignment, the Undersigned shall {1}
execute all provisional, non-provisional, divisional, continuing {including continuation-in-part}, substitute,
renewal, reissue, and all other patent applications for the Invention; (2) execute all rightful oaths,
declarations, assignmenis, powsrs of attorney and other papers for the Invention; (3) communicate 1o the
Assignee all facts known to the Undersigned relating to the wvention and the history thereof; (4) cooperate
with the Assignee in any interference, reexarnination, raissue, opposition, dispute, or litigation involving any
of the applications or patants for the nvention; and {5} take such further actions as the Assignse shall
reasonably consider necessary or desirable for vesting title to such Invention in the Assignee, or for
securing, maintaining and enforcing proper patent protection for the invention;

COVENANT, that should any provision of this agreement be held unenforceable by an authority of
competent jurisdiction, such a ruling shall not affect the validity and enforceability of the remaining
provisions, To the extent that any such provision is found to be unenforceabls, the Undersigned, when
requasted and without compensation shall act in good faith to substitute for such provision a new provision
with content and purpose as close as possible to the provision deemad unanforceable.

THIS AGREEMENT IS TO BE BINDING on the heirs, assigns, representatives, and successors of the
Undersigned, and Is 1o extend to the benefit of the successors, assigns, and nominees of the Assignee.

AGREED as of the date of my signature below:
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Assignment

Assignors: David Brumley et al.

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE
Page 3 of &

Dacket No: 3662.0041U51

Assignor:
{Signaturs):
MName: David Brumiley
City/State: Pittsburgh, PA
Datg:
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Assignment

Assigrors: David Brumley ef ab.

Title: DETHCTING EXPLOITARLE BUGS IN BINARY CODE
Page 4 of &

Diocket No: 3663 004U81

Assignor:
{Signaturs)
Name: SangKilCha
City/State: Pittshurgh, PA
Daten
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Assiganeent . Drocket Mo: 3663.004 181
Agsigmors: David Brumley o al,

Tifte; DETRBOTING BXPLOITABLE BUGH IN BINARY CODE

Pape 5of 6

Asslgnoy:

{Signatura):

¥ /”
éﬁ/ayme: Thanassis Aveerinos

Date: a‘?g/ﬁ 2/ 4 L 3
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Assigmment Bocket Mo: 3663.004US1
Assignors: David Brumiey et al.
Tithe: DETECTING EXPLOITABLE BUGS IN BINARY CODE

Page 6 of &

Assignor:

{Signatural
Name: Alexandre Rebart
City/State:

Date:
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REEL: 037184 FRAME: 0260




Attorney Docket Mo, 3663.004U51

ASSIGNMENT

SWHEREAS, David Brumley, Sang Kil Cha, Thanassis Avgerinos and Alexandre Rebert (hereinafter
the “Undersigned”} have made one or more inventions and other subject matter (hereinafter
collectively referred to as the “Invention”} which are describad in 2 patent application filed on May 2L,
2013, which application was assigned US patent application serial number 13/898,824, and which is
titled DETECTING EXPLOITABLE BUGS 1N BINARY CODE.

FOR GOOD AND VALUABLE CONSIDERATION, the recelpt, sufficiency, and adequacy of which are
hereby acknowledged by the Undersigned, the Undersigned do hereby Irrevacably and unconditionally:

CONVEY, ASSIGN, AND TRANSFER to Carnegie Mellon University (the "Assignee™), having a place of
husiness at 4615 Forbes Ave., Sulte 302, Transfer and Enierprise Creation Carnegie Mellon University,
Pittshurgh, PA 15213, the Undersigned’s entire right, title, and interest for the United States and all foreign
countries and jurisdictions in and to:

the Invention which is disclosed in the above-identified application or applications;

such application or applications, and all divisional, continuing {including continuation-in-part},
subistitute, renewal, reissue, and all other applications for 8 patent or patents which have baen or shall be
filed in the United States {including all provisional and non-provisional applications}, and in all foreign
countries and jurisdictions based in whole or in part on any of such Invention {including any application for
a utility model or an innovation patent application);

all original and reissued patents which have bren or shall be lssued in the United Sates and all
foreign countries and jurlsdictions based in whole or in part on any of such Invention;

including the right to claim priority to the above-ldentified patent application or applications in
refation to subject matier based In whole or in part on the above-identified patent application or
applications and any of the foregoing including the right to file foreign applications under the provisions of
any convention or treaty;

and including the right to all causes of action, remedies, and other enforcement rights related to
the ghove-identified application or applications, including without limitation the right to sue for past,
prasent, or future infringement, misappropriation, or viclation of any and all rights related to the above-
identified patent application or applcations and any of the foregoing, including the right to obtain and
collect damages for past, present, or future infringement;

AUTHORIZE AND REQUEST the issuing authorlty to issue any and all United States and foreign
patents granted on such Invention to the Assignes;

AUTHORIZE AMD REQUEST that any attorney associated with U.S. Patent and Trademark Office
{USPTD} Customer No, 21186 may {directly or through hisfher designes} delete, insert, or alter any
information related to the above-identified patent application or applications or any of the foregoing,
after axecution of this Assignment;
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Assipnment Daclcet No: 3663.004U51
Assignors: David Brumley et al.

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE

Page 2 of 6

WARRANT AND COVENANT that no assignment, grant, mortgage, ficense or other agreement
affecting the rights and property herein conveyed has been or shall be made to others by the Undersigned,
and that the full right 1o convey the same as herein expressed Is possessed by the Undersigned;

COVENANT, that when requested and without compensation, but at the expense of the Assignes,
i order 1o carry out in good faith the intent and purpose of this Assignment, the Undersigned shall {1}
execute all provisional, non-provisional, divisional, continuing {including continuation-in-part}, substitute,
renewal, reissue, and all other patent applications for the Invention; (2] execute all rightful oaths,
declarations, assignments, powers of attorney and other papers for the Invention; (3} communicate to the
Assignee all facts known 1o the Undersigned relating to the Invention and the history thereof; {4) cooperate
with the Assignee in any interference, reaxamination, reissue, opposition, dispute, or litigation involving any
of the applications or patents for the Invention; and {5} take such further actions as the Assignee shall
reasonably consider necessary or desirable for vesting title to such invention in the Assignee, or for
securing, maintaining and enforcing proper patent protection for the invention;

COVENANT, that should any provision of this agreement he held unenforceable by an authority of
competent jurisdiction, such a ruling shali not affect the validity and enforceabllity of the remaining
pravisions. To the extent that any such provision is found to be unenforcesble, the Undersigned, when
reqguested and without compensation shall act in good faith to substitute for such provision a new provision
with content and purpose as close as passible to the provision deemed unenforceable.

THIS AGREEMENT 1S TO BE BINDING on the heirs, assigns, representatives, and successors of the
Undersignad, and is to extend to the benefit of the successors, assigns, and nominees of the Assignee.

AGREED as of the date of my signature below:
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Assignment

Assignors: David Bramdtey et al,

Title: DETECTING EXPLOTTABLE BUGS RV BINARY CODE
Page 3 of &

Dioeket No: 3653.004U81

Assignor:
{Signature):
Mame: David Brumley
City/State: Pittsburgh, PA
Bate;
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Assigament Trocket Mo 3663 .004USHE
Assignors: David Frumiey et al.

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE

Paged4of &

Assignor:
{Signature}:
Name: Sang Kil Cha
City/State: Pittshurgh, PA
Date:
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Assiznaent Blocket Moo 3563004081
Assignors: David Brumley et al.

Title: DETECTING EXPLOITABLE BUGS IN BINARY CODE
Page 5 of &
Assignor
{Signaturel;
Mame: Thanassis Avgerinos
City/State: Plttsburgh, PA
Date:
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Assignment
Assignots: David Bromley st al.
Title: DETECTING FXPLOITABRLE BUGS TN BINARY CODE

Docket Nor 3663.004151

Page 6 of b
Assignor:
{Signatura):
Name: Alexandrs Rebert
City/State: Fittsburgh, PA
Date: QB/23/2013

RECORDED: 12/01/2015
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