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Altorney Docket Noo: PE7717

ASSIGNMENT

In consideration ol good snd valuable Cousideraion; the revelpt of which ivhereby ackuowledged, we, the

pndersigned inventonsy

Zhe Wang, Christopher B. Wilkerson, Zeshan A. Chishii, Seth H. Pugsley, Alaa
R, Alameldeen, Shih-Lien L. Lu

hereby sell, assign, and transfer e

Intel Corporation

3 oprpomtion of Delswany, having @ princigat wlidge Boulevand, Saste Clasa,

3,

Cylifornta, 95054 USA {"Assignen™y, and iy sucoesvors, assigns, and legal reprosentatives, the eative right, title, aod

interost: for the Uinited States dud sl other countvies, In and to any sad all bvventions and improvenenss that ace

disciosed inthe application for the patententitied:

METHOD AND APPARATUS FOR PRE-FETCHING DATA IN A SYSTEM
HAVING A MULTI-LEVEL SYSTEM MEMORY

{I hereby authorize and reguest my attorney, assocksted with customer nuimnber 45209, o josert on the designated
Hues below, the filing date and application munber of said application whea known.)

which was Sled ont __Seplomber 33. 2018 3%
HS . Application Nustber __I4/863 253 and

COUNTRY o Intgrnational Office

which has been executed by the undersigned prics hereto or soncurrently herewith on the daieds) indicated below,

snd in and fo said application and alt Addiiional Appiications, and all viher patent spplicatives thia have been or shall be
filed in the United States and all ofher countries snd international {lling offices on any of suid inventivhg and
improvementsy and in and to all origingd and seissued patonty Tt have boen or shall beissued inthe United Staies and
adt other countries and imternational filing offices on said fnventions and beprovemenis; angd inosnsd fo ol rights of
prioaty resulting from (e Gling of said applivations; &5 used bersn “Additional Applications™ inchudes but is not

Himited fo design, atility, otility moded, divisional, continuing

S

comitpuation-in-part, substitute, rengwal, seissue, and

nattonat phase applications on sad fnventions and improvements;

and agree that said Assignes tay apply for and reccive 2 pulenf o patints for siid nventions and improvementsin e

own pame; and. i, when requested, without charae fo, but af the egpense of, said Asdopeg s socessons, assigng, and
T

3 reprosentatives, o paoy oat i good faeith de lntent wad purpoese of this Assigmment, the undersigned will execate
Pagetfd
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Attorney Docket Noo PR7717

all Additionad Applications, angdall other patuat applications onvany and al] said Inventions sod Improvemeats; $Xecnte
all rightful caths, aasignments, powers of atforney, and other papers; communicatie 10 said Assignce, i saceessors,

s, and fegal representatives all facts known 10 e wundersigned relating to sald nventions and improveroats and

the -‘E:ié,«':‘tm‘}-‘ thereoly snd geoeeally assist said Assignes, i successors, ussigns, of logal reprosentatives in seouring aod
mabgaining proper patent protection B said Inventions and Iniprovemeats-and For vesting title w said in.vem:i{ms anid
improvenents, and & apphications for patents dnd sl patents on said Boprovernents, 1o said Agkignes, Iy 0ocessors,
assigns, and logad reprosentatives; and

covenant with said

Aguignee, Hs SUCCESIDY, B8s

i reprosentatives that yo sasignment, grant, mortgage,
ficenee, or other agreement sffecting the rights and property heveln conveyad bas been made to othies by the u

dersigned, and that Bull right 16 comvey the same as herein expressed 5 possessed by the undersigned,

Date signed

Chtistopher B, Wilkerson Diate signed

Zeshan A. Chishii Date signed

Seth H. Pugsley Drate signed

Alua R. Alameldeen Diate signed

Shili-Lien L. Ly ' Date signed
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Attorney Docket No.: P87717

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Zhe Wang, Christopher B. Wilkerson, Zeshan A. Chishti, Seth H. Pugsley, Alaa
R. Alameldeen, Shih-Lien L. Lu

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

METHOD AND APPARATUS FOR PRE-FETCHING DATA IN A SYSTEM
HAVING A MULTI-LEVEL SYSTEM MEMORY

(I hereby authorize and request my attorney, associated with customer number 45209, to insert on the designated
lines below, the filing date and application number of said application when known.)

which was filed on September 23, 2015 as

U.S. Application Number _ 14/863.255 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute

Page 1 of 2
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Attorney Docket No.: P87717

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its Successors,

assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and

the history thereof; and generally assist said Assignee, its successors; assigns, or Jegal representatives in securing and

maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and

improvements, and all applications for patents and all patents on said improvements, in sald Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,

license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Zhe Wang

h e

A . 3
- PO
RLM;C&LW)&N ig ﬁil&v;mw

C%ﬁ'istopher B. Wilkerson

Date signed

# M‘f { ; . fite
9= 12 20710

Zeshan A, Chishti

Diate si gfned /

Seth H. Pugsley

Date signed

Alaa R. Alameldeen

Date signed

Shih-Lien L. Lu

Page2 of 2

Date signed

Date signed
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Attorney Docket No.: PRT717

ASSIGNMENT

i consideration of good and valuable consideration, the reeeipt of which i3 heraby acknowledped we, ke

ondarsigned invemonsl

Zhe Wang, Christopher B. Wilkerson, Zeshan A. Chisht, Seth H. Pugsley, Alaa
R. Alameldeen, Shib-Lien L. Lu

herely sell, assign, and fransfer o

Intel Corporation

o

3 omparation of Delaware, baving ¢ prisgips! place of business at 2300 Mission College Boulevard, Santa Clasw
Californie, 95054 USA ("Assiznse”), and Ws sucoessors, assigns, and legal representatives, the eotire right. tithe, and
interest for the United Stutes and ol otber countries, fn and W aoy and &lf nventions and improvemends that are

fiog for the patent entitled:

dizsclosed i the applic

METHOD AND APPARATUS FOR PRE-FETCHING DATA IN A SYSTEM
HAVING A MULTI-LEVEL SYSTEM MEMORY

{1 hereby suthorize and request my sttorney, associated with customer number 43209, to insert va the designated
lines below, the fillng date and applivation number of said application when known.}

which was filed vo _Scptentber 23, 2048 Pt

Application Number _ 14/863,233 and

INTRY or Intomational Office

which had boon exeowicd by the undorsigned prior hareto or conoumemly herewith on the datefs) indivated belaw,

and in and to said applicstion and Wil Additdonyd Applications. and all other patont applioations that have beer or shadl be

ftied 1 the United States and all other countriss and international fillng offices onany of sald Inveniions and

improvemenia: and in and 1o 2l ongloal and reisseed patents that have been or shall be ssned in the United States wad
alf ey countrics and International fling offices on sald Tnventions and tmprovements: and in and o ol rights of

priority resuling front the filing of suid spplicetons: as wsed herein “Additional Applications” includes but s noi

Hmited tn ﬁe:s_ei iy, wiiyy madal, divisional, contineing, continuation-irepart, substitote, renswal, refsaye, and

s o said Inventions and Inprovemenis;

appdy foe and receive & pateht o putents Tor sidd hnventidny and Improesments i g
even name; and that, when requested, withowd charge to, butat the expense of, said Assignes; s successors, assigns, sod
fegal reproseniatives, 1o carry owt in geod fatth the Intent and pwrpose of this Assignment, the uzﬁdes:sigrned will exenuie

-
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Attorney Docket Noor P8TTE?

aoed ol said Inventions sed Inprovemsnh

of gttorney, anad otier papen

A e {IR s

5 N
FURBHCai 10

3

s knowa 1o the undersigned relating to said inventions and mprovements and

A

MAMBHBIRG proper patent pi"(}&iﬁ:ti*i}.ﬁ for said dnventions aod dmprovements axnd for vesting Btls i siid Inventions ax

P

Ismgrovsoionts, and ] applicitons for patents aod s palotis on ssdd improvernents, i sebd Azgighen. B successmy,

suslgny, and logal representaiivesy and

engnt with said Assignes, s dpdooswes, assigns, and legal represendatives that o assi

hepnge, oy offey agrsoment affecung the dighits and property hersiconveyed bag been raade o others by the nne

het,

sk, andd tha il rigdh o odmveey e same @ hereinoxprossad is poesessed by the undorsignad,

k3
3

Zhe Wang

Drate signed

Christopher B, Wilkersen Duate signed

Feshan A Chighii

Seth H. Pugsley Drage signed

Alaa B Alameldeen

signed

‘ShibLies L. Lu © Date signed
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Attorney Docket No.: P87717

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Zhe Wang, Christopher B. Wilkerson, Zeshan A. Chishti, Seth H. Pugsley, Alaa
R. Alameldeen, Shih-Lien L. Lu

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

METHOD AND APPARATUS FOR PRE-FETCHING DATA IN A SYSTEM
HAVING A MULTI-LEVEL SYSTEM MEMORY

(I hereby authorize and request my attorney, associated with customer number 45209, to insert on the designated
lines below, the filing date and application number of said application when known.)

which was filed on September 23, 2015 as

U.S. Application Number _ 14/863.255 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute

Page 1 of 2
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Attorney Boecket Nooo P&7TTEHY

i

all Additional Applications, 2ud all other patent applications on any ant el sekd 1

nventions angd ;mpr&wamamm; axecuiy

all eighufnl omhs, assipuen

5, powers of gtoraey, and other papers; comprardonts to said Assighe, 5 SECesssoTs,

il Facts knows o the undersigned sslating tosaid inventions wnd fmprovements and

sxsigns, and legal vepraseraatives

e

thie Mistory themsod] and generally ¢ sald Assipnes, s Sucosssors, assizns, or legal represontuives in seouring and

mai;mammg proper palent pmtm:.tiﬂn for sadd inventions and tniprovements and for vesting ttle o said inventions and

mprovements, and all spplicatiuns for patents and ol paterds i sald ropeoverments, In sbd Assignes, its suscessars,

ssigns, snd legalreprosentative

i vegrisentativer that w0 asaignioehy, grast, murigege,
1 the rights and property berein conveyed bas been made to others by the e

o that Full right s convey the same as Terein sxprassad ks possessed by the undersigned.

Zhe Wang Pate signed
Christopher B, Wiltkerson Drate signed

Zeshan A, Chishti Date signed
5
g “{é B ““:;“‘:-‘ ‘&3 s\\‘ ‘ % &
R T B . §“ “»\,s‘igs:. RS

Seth H, Pug si

Alaa R, Alameldeen Drate signed
Shih-Lien L. Lu Prate signed

Page ol
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Attorney Docket No.: P87717

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Zhe Wang, Christopher B. Wilkerson, Zeshan A. Chishti, Seth H. Pugsley, Alaa
R. Alameldeen, Shih-Lien L. Lu

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

METHOD AND APPARATUS FOR PRE-FETCHING DATA IN A SYSTEM
HAVING A MULTI-LEVEL SYSTEM MEMORY

(I hereby authorize and request my attorney, associated with customer number 45209, to insert on the designated
lines below, the filing date and application number of said application when known.)

which was filed on September 23, 2015 as

U.S. Application Number _ 14/863.255 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute

Page 1 of 2
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Attorney Docket No.: P87717

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute
all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Zhe Wang Date signed
Christopher B. Wilkerson Date signed
Zeshan A. Chishti Date signed
Seth H. Pugsley Date signed
12-30-2015
Alaa R. Alameldeen Date signed
Shih-Lien L. Lu Date signed
Page 2 of 2
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Attorney Docket No.: P87717

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Zhe Wang, Christopher B. Wilkerson, Zeshan A. Chishti, Seth H. Pugsley, Alaa
R. Alameldeen, Shih-Lien L. Lu

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are

disclosed in the application for the patent entitled:

METHOD AND APPARATUS FOR PRE-FETCHING DATA IN A SYSTEM
HAVING A MULTI-LEVEL SYSTEM MEMORY

(I hereby authorize and request my attorney, associated with customer number 45209, to insert on the designated
lines below, the filing date and application number of said application when known.)

which was filed on September 23, 2015 as

U.S. Application Number _ 14/863.255 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute

Page 1 of 2
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Attorney Docket No.: P87717

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,

assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and

the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and

maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and

improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,

license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Zhe Wang

Christopher B. Wilkerson

Date signed

Zeshan A. Chishti

Date signed

Seth H. Pugsley

Date signed

Alaa R. Alameldeen

SpA T ;é

Date signed

Shih-Lien L. Lu

Page 2 of 2
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Date signed

December 30, 2015

Date signed
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