Case L22-ov-01108-UNA Document 3 Filed O8/23/22 Page 1 of 2 Pagell i 282

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION (OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
] Trademarks or ¥ Patews. ([ the patent action involves 33 (.80, § 292.):
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/23/2022 District of Delaware
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Mazda Motor Corporation, Mazda Nodh American Qperations,
Mazda Motor of America, Inc., Mercedes-Benz Group AG,
Mercedes-Benz AG, Mercedes-Benz USA, LLC, Qualktomm ing,,
Qualcomm Technologies, Inc., and Visteon Corporation
FATENT OR DATE OF PATENT . R D AT DEMARK
TRADEMARK NG, OR TRADEMARK HOLDER OF PATENT OR TRADEM:

1 See Attached

’2

4

5

In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . B D AT DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

i

3

4

5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy

Mercedes EX1002, Page 1 of 165
U.S. Patent No. 9,575,895



Case 1122-0v-01108-UNA

Document 3

Fiied 08/23/22

2 of 2 Pagell #: 283

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Dacdalus Prime LLC
3 US 9,575,895 B2 2/21/2017 Dacdalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Dacdalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Dacdalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Dacdalus Prime LLC

Mercedes EX1002, Page 2 of 165
U.S. Patent No. 9,575,895



Case 122-ov-01107-UNA  Document 3

AQO 120 (Rev. 08/103%

Fiieg O8/23/22 Page 1 of 2 Pagell i 246

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/23/2022 District of Delaware
PLAINTIFF DEFENDANT
e Arrow Electronics, Inc,; Avent, Inc,; Digi-Key Electronics; Futurs Electrenics Inc,;
Daedalus Prime LLC Mazda Corporation, Mazda North American Cperations, Mazda Motor of
Ameri ., Mercades-Benz Group AG, Mercedes-Banz AG, Mercedes-Benz
Usa, s Mouser Electronics, Inc.; Newark; NXP Semiconductors NV, NXP

USA, Inc; Rochester Electronics, LLC; and Visteon Carporation

TRADEMARK NO,

PATENT OR DATE OF PATENT

OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

1 See Attached

In the above—cntitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED

MNCLUDED BY
T Amendment

[ Answer 3 Cross Bill ] Other Pleading

TRADEMARK NO.

PATENT OR DATE OF PATENT

R TRADEMARK

HOLDER OF PATENT OR TRADEMARK

2

inthe above-—entitled case, the following decision

hias been rendered or judgement tssued:

DECISIONJUDGEMENT

CLERK

(BY)» DEPUTY CLERK

DATE

Copy I~

~{Upon initiation of action, mail this copy te Birector

Copy 3—Upon termination of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail this copy o Birector

Copy 4—Case file copy

Mercedes EX1002, Page 3 of 165
U.S. Patent No. 9,575,895



Case 1122-ov-01107-UNA

Document 3

Fiied 08/23/22

2 of 2 Pagell #: 247

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Dacdalus Prime LLC
3 US 9,575,895 B2 2/21/2017 Dacdalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Dacdalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Dacdalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Dacdalus Prime LLC

Mercedes EX1002, Page 4 of 165
U.S. Patent No. 9,575,895



Catask WARCHIATS DI Burdtioit 3 FRidO8RRW2 2 Piged DO PBagBlF# 38545

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Bireetor of the U.8. Patent and Trademark OGifice FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/23/2022 District of Delaware
PLAINTIFF DEFENDANT
Daedalus FPrime LLC Mazda Motor Corporation, Mazda Nodh American Qperations,
Mazda Motor of America, inc., MediaTek inc., MediaTek USA Inc,,
Mercedes-Benz Group AG, Mercedes-Benz AG, Mercedes-Benz
UsaA, LLC, and Visteon Corporation
FATENT OR DATE OF PATENT . R D AT DEMARK
TRADEMARK NQO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!

1 See Attached

’2

4

5

In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT S DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

i

3

4

5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy

Mercedes EX1002, Page 5 of 165
U.S. Patent No. 9,575,895



Catask WARCOIATS DI Burdtioit 3 FRidORRRW2 2 Piged D0 PBaglFH1 38848

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,775,833 B2 7/8/2014 Daedalus Prime LLC
2 US 8,898,494 B2 11/25/2014 Dacdalus Prime LLC
3 US 9,575,895 B2 2/21/2017 Dacdalus Prime LLC
4 US 10,049,080 B2 8/14/2018 Dacdalus Prime LLC
5 US 10,394,300 B2 8/27/2019 Dacdalus Prime LLC
6  US 10,705,588 B2 7/7/2020 Dacdalus Prime LLC

Mercedes EX1002, Page 6 of 165
U.S. Patent No. 9,575,895



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/609,620 02/21/2017 9575895 ITL.2523C1US (P39131C) 1448
47795 7590 02/01/2017

TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 69 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Yen-Cheng Liu, Portland, OR;

Intel Corporation, Santa Clara, CA;

Robert G. Blankenship, Tacoma, WA;

Geeyarpuram N. Santhanakrishnan, Mercer Island, WA;
Ganapati N. Srinivasa, Portland, OR;

Kenneth C. Creta, Gig Harbor, WA;

Sridhar Muthrasanallur, Bangalore, INDIA;

Bahaa Fahim, San Jose, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09) Mercedes EX1002, Page 7 of 165
U.S. Patent No. 9,575,895



PART B - FEE(S) TRANSMITTAL

Complete and send this form, fogether with applicable fee(s), tor Mail  Mail Stop ISSUE ¥EE
(,ﬂmmi%mnu for Patents
P.0. Box 145
Alexandria, Virginia 22313-1456
or Fax (571)-273-2888

INSTRUCTIONS: This form should be used for transmitting the ISSUE PFEE and PUBLICATION PEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance ovders and potification of maintenance fees will be mailed to the curtent cowrespondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

NUU; A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This ¢ cextificate cannot be used for any other accompanying
apers. Each additional paper, such as an assignment or Formal drawing, must
have its own cettificate of mailing or transmission.

Certificate of Mailing or Transmission

47795 7550 1071772016 1 hereby cetity thar this FPee(s) Transmittal is being deposited with the United
TROP, PRUNER & HU, P.C. States Postal Service with sufficient postage for first class mail in an envelop
postage ! pe
/o CPA Global addressed to the Mail Stop ISSUE FEE address above, or being facsimile
(_:'0 - EASI0DR . . transmitted to the USFTO (571) 273-2885, on the date indicated below.
900 2Znd Avenuoe South, Suite 600
. . - Depositor's name)
Minneapolis, MN 55402 (Oepositors ver
(Signature}
(Dat=)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCK CONFIRMATION MNO.
14/609,620 01/30/2015 Yen-Cheng Liu ITL.2523C1US (P39131C) 1443
TITLE OF INVENTION: Providing Common Caching Agent For Core And Integrated Input/Cutput (10) Module
E ATPLN. TYPE ENTITY STATUS i 8SUE FEE DUE E PUBLICATION FEE DUE l PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE
nonprovisional UNDISCOUNTED $960 SO $0 $950 01/17/2017
E EXAMINER ; ART UNIT E CLASS-SUBCLASS l
DUDEK JR, EDWARD J 2136 711-130000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
ANt
’?R 1. “03) (1) The names of up to 3 registered patent attorneys 1_Trop, Pruner & Hu, P.C.
L3 chan ve of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. ~y . . . : )
s (2) The name of a single lirm (having a5 a member a
& "Fee Address" indication (or "Fee Address” Indication form reg tered attorney or agent} and the names of up to
PTOSB/4T, Rev 03-02 or more recent) attached. Use of a Customer ) registered P“‘/m atforneys or agents. [f no pame is 3
Number is required. hsiei no name will be pri rinted.

(98]

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data

will appear on the patent. If an assignee is identified below, the document has been filed for

recordation as set forth in 37 CFR 3.11. Compietion of this form is NOT a substitute for filing an assignment.
{A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE GR COUNTRY)
Intel Corporation Santa Clara, CA

Please check the appropriate assignee category of categories (will not be printed on the patent) [ tndividual B3 Corporarion or other private group entity L3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previousiy paid issue fee shown above)
&3 155ue Fee [ A check is enclosed.
[ Pubtication Fee ( {No small entity discount permitied) LA Payment by credit card. Form PTO-2038 is attached.
b Advance Order - # of Copies Rl The director is hereby y authorized to charge the re u-- ed feels), any deliciency, or credits any
overpayment. to Deposit Account Number 50-4238 ( nclose an exira copy of this form).

5. Change in Eatity Status (from status indicated above}
5. See 37 CEFR 1.29

L Applicant certifying micro entity st i Absent a valid cegtification of Micro Entity Status (see forms PTO/SB/1SA and 15R), issue

rment in the miceo entity amount will not be accepted at the risk of application abandonment.
b Applicant asserting small entity status. See 37 CFR 1.27 fication was previously under micto entity status, checking this box will be taken
on of loss of entitlement to micro entity status.

-
tmd Applicant changing to reguiar undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as 4pp11<:4h]e

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signame /Mark J. Rozman/ Date _2017-01-11
Typed or printed name _Mark J. Rozman Registration No. 42,117
Page 20f 3

Mercedes EX1002, Page 8 of 165
PTQL-85 Part B {10-13) Approved for use through 10/31/2013. OMB 0651-0033 V.S, Patent and Trademark Office; U.S. fﬁ@‘@mﬁféﬁfjﬂwigmg%



PTO/SB/47 (03-09)

Approved for use through 05/31/2015. OMB 0651-0016

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

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

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

Customer Number: 001 97

OR

|:| The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

14/609,620

Completed by (check one):

|:| Applicant/Inventor /Mark J. Rozman/
Signature
Attorney or Agent of record _42,117 Mark J. Rozman
(Reg. No.) Typed or printed name
|:| Assignee of record of the entire interest. See 37 CFR 3.71. 512-418-9944
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
D Assignee recorded at Reel Frame 2017-01-11
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below*.

* Total of _t forms are submitted.

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This colle ction is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Mercedes EX1002, Page 9 of 165
U.S. Patent No. 9,575,895



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.

Mercedes EX1002, Page 10 of 165
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Electronic Patent Application Fee Transmittal

Application Number:

14609620

Filing Date:

30-Jan-2015

Title of Invention:

Providing Common Caching Agent For Core And Integrated Input/Output

(10) Module

First Named Inventor/Applicant Name:

Yen-Cheng Liu

Filer:

Mark J. Rozman/David Hopper

Attorney Docket Number:

ITL.2523CTUS (P39131C)

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501

960

960

Mercedes EX1002, Page 11 of 165
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960

Mercedes EX1002, Page 12 of 165
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Electronic Acknowledgement Receipt

EFS ID: 28032294
Application Number: 14609620
International Application Number:
Confirmation Number: 1448

Title of Invention:

Providing Common Caching Agent For Core And Integrated Input/Output
(10) Module

First Named Inventor/Applicant Name:

Yen-Cheng Liu

Customer Number:

47795

Filer:

Mark J. Rozman/David Hopper

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number: ITL.2523CTUS (P39131Q)
Receipt Date: 11-JAN-2017
Filing Date: 30-JAN-2015
Time Stamp: 12:43:13

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $960

RAM confirmation Number

011117INTEFSW00008993504238

Deposit Account

504238

Authorized User

Monica Jacobs

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

A g L enacos o 4a
ercedes EX1002, Page 13 of 165
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37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

187835

1 Issue Fee Payment (PTO-85B) ITL2523C1US_Fee_Trans.pdf no 1

070aa06db1e4b2ec99b540eeb6dfbafabad3
bf706

Warnings:

Information:

204786

2 Maintenance Fee Address Change ITL2523C1US_Fee_Address.pdf no 2

faf72f40c5c4bc19060cc537791eb23abf464)

Warnings:

Information:

30628

3 Fee Worksheet (SB06) fee-info.pdf no 2

9ae017ad29ef16b0e0d35a5f189b8301d73
ad4ba

Warnings:

Information:

Total Files Size (in bytes): 423249

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Mercedes EX1002, Page 14 of 165
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
47795 7590 1071772016
TROP, PRUNER & HU, P.C. DUDEK JR, EDWARD J
c/o CPA Global
900 2nd Avenue South, Suite 600 | ART UNIT PAPER NUMBER |
Minneapolis, MN 55402 2136
DATE MAILED: 10/17/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
14/609,620 01/30/2015 Yen-Cheng Liu ITL.2523C1US (P39131C) 1448

TITLE OF INVENTION: Providing Common Caching Agent For Core And Integrated Input/Output (I0) Module

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/17/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART

B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

1cated unless corrected below or directed otherwise in Block 1, by
malntenance fee notifications.

(a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

47795 7590 1071712016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
TROP, PRUNER & HU, P.C. States Postal Service with sufficient postage for first class mail in an envelope
s s postag P
/o CPA Global addressed to the Mail Stop ISSUE FEE address above, or being facsimile
¢/0 oba . transmitted to the USPTO (571) 273-2885, on the date indicated below.
900 2nd Avenue South, Suite 600 —
Minneapolis, MN 55402 (Depositors name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/609,620 01/30/2015 Yen-Cheng Liu ITL.2523C1US (P39131C) 1448
TITLE OF INVENTION: Providing Common Caching Agent For Core And Integrated Input/Output (I0) Module
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/17/2017
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DUDEK JR, EDWARD J 2136 711-130000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

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

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CEFR 1.31 and 1.

33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/609,620 01/30/2015 Yen-Cheng Liu ITL.2523C1US (P39131C) 1448
| EXAMINER |
47795 7590 1071772016
TROP, PRUNER & HU, P.C. DUDEK JR, EDWARD J
c/o CPA Global
900 2nd Avenue South, Suite 600 | ART UNIT PAPER NUMBER |
Minneapolis, MN 55402 2136

DATE MAILED: 10/17/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

14/609,620 LIU ET AL.
. oy [ i AlA (First Inventor to File)
Notice of Allowability EXane  bEK JR o™ | Status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the reply filed on 07 September 2016.
OaAa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1 and 4-19. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a)[dJ Al b)[Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

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

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/EDWARD DUDEK JR/
Primary Examiner, Art Unit 2136

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20161011
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Application/Control Number: 14/609,620 Page 2
Art Unit: 2136

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent
provisions.
This Office Action is responsive to the reply filed on 07 September 2016.
Claims 1 and 4-19 are pending and have been presented for examination.

Claims 2-3 and 20 have been cancelled.

Allowable Subject Matter

Claims 1 and 4-19 are allowed.

The following is an examiner’s statement of reasons for allowance: the art of
record fails to teach or suggest “...a caching agent to perform cache coherency
operations for the plurality of cores and the 110 module, wherein the processor is to
receive an allocation transaction from the IO device and directly store data of the
allocation transaction into the shared cache memory, wherein the caching agentis a
single caching agent for the processor and includes a plurality of distributed portions
each associated with a corresponding one of the plurality of cores." In combination with
the remaining claim elements.

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

Statement of Reasons for Allowance.”
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Application/Control Number: 14/609,620 Page 3
Art Unit: 2136

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EDWARD DUDEK JR whose telephone number is
(571)270-1030. The examiner can normally be reached on Mon thru Thur 7:30-5:00pm
Sec. Fri 7:30-4 pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/EDWARD DUDEK JR/
Primary Examiner, Art Unit 2136
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | , ;59600 LU ET AL
H““H““ “““H“ ““H“““ H““ “‘ “‘ o o

EDWARD DUDEK JR 2136
CcPC
Symbol Type Version
GO6F 084 F 2013-01-01
GO6F 0815 | 2013-01-01
Y02B 1225 A 2013-01-01
GO6F 0831 | 2013-01-01
GO6F 452 A 2013-01-01
GO6F 621 A 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

17
(Assistant Examiner) (Date)
/EDWARD DUDEK JR/
Primary Examiner.Art Unit 2136 10/11/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20161011
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14609620 LIU ET AL.
Examiner Art Unit
EDWARD DUDEK JR 2136

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED

NON-CLAIMED

E

12/ 08 (2006.01.01)

CROSS REFERENCE(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:

17
(Assistant Examiner) (Date)
/EDWARD DUDEK JR/
Primary Examiner.Art Unit 2136 10/11/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20161011
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | , ;59600 LU ET AL
EDWARD DUDEK JR 2136
O Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 15 17
2 16 18
3 17 19

2 4 20

3 5

4 6

5 7

6 8

7 9

8 10

9 1

10 12

11 13

12 14

13 15

14 16
NONE

Total Claims Allowed:
17
(Assistant Examiner) (Date)
/EDWARD DUDEK JR/
Primary Examiner.Art Unit 2136 10/11/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20161011
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
1t

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

3030

((multi or multiple or plural or
plurality) with core with processor)
same (share$ near3 cache)

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

6496

((multi or multiple or plural or
plurality) with core with processor)
same ("input/ouput" or "I/O" or
"110")

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

465

L1 and L2

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L4

197

L3 and (cache near3 coherency)

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L5

781

((multi or multiple or plural or
plurality) with core with processor)
same (cache with coherency)

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L6

6076

("input/ouput” or "1/QO" or "I1O" or
external or interface) same (cache
with coherency)

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L7

471

L5 and L6

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L8

2159

cache with pending with request

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L9

129

cache with posted with transaction

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON

2016/10/11
10:44

L10

EASTSearchHistory.14609620_AccessibleVersion.htm[10/11/2016 11:17:37 AM]

20

L8 and L9

US-PGPUB;
USPAT; USOCR;
EPC;
DERWENT;
IBM_TDB

OR

ON
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EAST Search History
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L11 {1867 (share$ near3 cache) same US-PGPUB; OR ON 2016/10/11
((partition or portion or assign or USPAT; USOCR; 10:44
associate) with core) EPG;

DERWENT;
IBM_TDB

L12 {281 L1 and L11 US-PGPUB; CR ON 2016/10/11
USPAT; USOCR,; 10:44
EPC;
DERWENT;
IBM_TDB

L13 §50 (share$ near3 cache) with (write US-PGPUB; OR ON 2016/10/11
near3 back) with ((system or main) {USPAT; USOCR,; 10:44
near3 memory) EPG;

DERWENT;
IBM_TDB

L14 {24 (("input/ouput" or "I/O" or "110" or {US-PGPUB; OR ON 2016/10/11
external or interface) with USPAT; USOCR; 10:44
(processor or CPU)) same (share$ {EPO;
near3 cache) same prefetch DERWENT;

IBM_TDB

L15 {508 (L3 L4 L5 L7 L9 L10 L12 L13 L14) US-PGPUB; CR ON 2016/10/11

and @pd>"20140627" USPAT; USOCR; 10:44
EPO; JPO;
DERWENT

L16 i}464 distributed with (cache or caching) §US-PGPUB; OR ON 2016/10/11

with agent USPAT; USOCR; 10:44
EPO; JPO;
DERWENT

L17 {§117800 {((multi or multiple or plural or US-PGPUB; CR ON 2016/10/11

plurality) with core with processor) {USPAT; USOCR; 10:44
EPC;
DERWENT;
IBM_TDB

L18 {124 L16 and L17 US-PGPUB; CR ON 2016/10/11

USPAT; USOCR,; 10:44
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors:  Yen-Cheng Liu, et al. § Group Art Unit: 2136
§
Serial No.:  14/609,620 §
§ Examiner: Edward J. Dudek, Jr.
Filed: January 30, 2015 §
§
For: Providing Common Caching § Atty. Dkt. No.: ITL.2523C1US
Agent For Core And Integrated  § (P39131C)
Input/Output (I0) Module §

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO OFFICE ACTION MAILED JUNE 7, 2016

Sir:
In response to the Office Action mailed June 7, 2016, please amend the above-referenced

patent application as follows:
Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

Claim 1 (currently amended): A processor comprising:
a plurality of cores, a shared cache memory, a memory controller to interface with a
memory coupled to the processor, [[and]] an integrated input/output (IIO) module to interface

between the processor and an IO device coupled to the processor and a caching agent to

perform cache coherency operations for the plurality of cores and the IIO module, wherein the

processor is to receive an allocation transaction from the IO device and directly store data of the

allocation transaction into the shared cache memory, wherein the caching agent is a single

caching agent for the processor and includes a plurality of distributed portions each associated

with a corresponding one of the plurality of cores.

Claim 2-3 (cancelled)

Claim 4 (currently amended): The processor of claim [[3]] 1, wherein the

plurality of distributed portions of the caching agent are coupled via a ring interconnect.

Claim 5 (currently amended): The processor of claim [[2]] 1, wherein the
caching agent includes a table of requests to store pending requests for the plurality of cores

and the I1O module.

Claim 6 (original):  The processor of claim 5, wherein the table of requests includes

at least one dedicated entry to store a posted transaction.

Claim 7 (original):  The processor of claim 1, wherein the shared cache memory

comprises a last level cache (LLC) including a plurality of distributed portions each associated

with a corresponding one of the plurality of cores.

Claim 8 (original):  The processor of claim 1, wherein the processor is to directly
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store the data of the allocation transaction into the shared cache memory without initiation of a

memory transaction to the memory.

Claim 9 (original):  The processor of claim 8, wherein the processor is to write the
data of the allocation transaction to the memory responsive to eviction of a cache line including

the data.

Claim 10 (currently amended): The processor of claim [[2]] 1, wherein the
caching agent is to send a drop ownership indication to the IIO module for a cache line owned
by the I1O module for the IO device responsive to receipt of a snoop request in the caching

agent for the cache line from another agent.

Claim 11 (original): The processor of claim 10, wherein the 10 device prefetched the

cache line, and another agent is one of the plurality of cores.

Claim 12 (original): The processor of claim 1, further comprising a ring interconnect

to couple the plurality of cores and the shared cache memory via a caching agent.

Claim 13 (currently amended): A non-transistory machine-readable medium

having stored thereon instructions, which if performed by a machine cause the machine to
perform a method comprising:

receiving an allocation transaction in an integrated input/output (IIO) module of a
multicore processor from an 10 device coupled to the multicore processor;

forwarding the allocation transaction to a caching agent of the multicore processor to
cause the data to be stored into a shared cache memory of the multicore processor, the caching
agent shared by a plurality of cores of the multicore processor and the IIO module, wherein the

caching agent is a single caching agent for the multicore processor and includes a plurality of

distributed portions each associated with a corresponding one of the plurality of cores; and

directly storing the data of the allocation transaction into the shared cache memory of
the multicore processor without sending the data to a system memory coupled to the multicore

processor.
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Claim 14 (currently amended): The non-transitory machine-readable medium of
claim 13, wherein the method further comprises accessing the data in the shared cache memory
via at least one of the plurality of cores of the multicore processor a number of times, without

sending a transaction to the system memory.

Claim 15 (currently amended): The non-transitory machine-readable medium of
claim 13, wherein the method further comprises sending the data to the system memory from
the shared cache memory if a cache line including the data is evicted from the shared cache

memory, when the cache line includes modified data.

Claim 16 (currently amended): The non-transitory machine-readable medium of
claim 13, wherein the method further comprises sending a drop ownership indication to the I1O
module for a cache line owned by the IIO module responsive to receipt of a snoop request in

the caching agent for the cache line from another agent.

Claim 17 (currently amended): A system comprising:

a first multicore processor including a first plurality of cores, a first shared cache
memory, a first integrated input/output (II0) module to interface between the first multicore
processor and a first plurality of 1O devices coupled to the first multicore processor, and a first
caching agent to perform cache coherency operations for the first plurality of cores and the first
I1O module, wherein the first caching agent is to receive an allocation transaction from the first
I1O module and directly store data of the allocation transaction into the first shared cache

memory, wherein the first caching agent is a single caching agent for the first multicore

processor and includes a plurality of distributed portions each associated with a corresponding

one of the first plurality of cores, and the first shared cache memory comprises a last level

cache (LLC) including a plurality of distributed portions each associated with a corresponding

one of the first plurality of cores;

a second multicore processor including a second plurality of cores, a second shared
cache memory, a second 110 module to interface between the second multicore processor and a

second plurality of IO devices coupled to the second multicore processor, and a second caching
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agent to perform cache coherency operations for the second plurality of cores and the second
110 module; and
a peripheral controller coupled to at least one of the first and second multicore

Pprocessors.

Claim 18 (original): The system of claim 17, wherein the first caching agent includes
a table of requests having a plurality of entries each to store a pending request for one of the
first plurality of cores or the first IIO module, including at least one dedicated entry to store a

pending request corresponding to a posted transaction.
Claim 19 (original): The system of claim 17, wherein the data in the shared cache

memory is to be accessed via at least one of the first plurality of cores a number of times,

without sending a transaction to a system memory coupled to the first multicore processor.

Claim 20 (cancelled)
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REMARKS/ARGUMENTS

Provided herewith is an e-Terminal Disclaimer and thus it is respectfully submitted that
the obviousness-type double patenting rejection is overcome.

Claims 13-17 have been amended to recite that the medium is “non-transitory.” As such,
statutory subject matter is recited, and it is respectfully submitted that the §101 rejection is
overcome.

The subject matter of claims 2 and 3 has been incorporated into independent claim 1 (and
claim 13), and the subject matter of claim 20 has been incorporated into claim 17. As claims 3
and 20 did not have any art-based rejections, all of independent claims 1, 13 and 17 are
patentable.

In view of these remarks, the application is now in condition for allowance and the
Examiner’s prompt action in accordance therewith is respectfully requested. The Commissioner
is authorized to charge any additional fees or credit any overpayment to Deposit Account No. 50-

4238.

Respectfully submitted,

Date:___ September 7, 2016 /Mark J. Rozman /
Mark J. Rozman
Registration No. 42,117
TROP, PRUNER & HU, P.C.
1616 S. Voss Road, Suite 750
Houston, Texas 77057-2631
(512) 418-9944 [Phone]
(713) 468-8883 [Fax]

Customer No.: 47795
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is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

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

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

Registration Number 42117

(O Asoleinventor

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

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /Mark J. Rozman/

Name Mark J. Rozman

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Application No. Applicant(s)
14/609,620 LIU ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
EDWARD DUDEK JR 2136 ,S\ltgt”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 30 January 2015.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5[ Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-20 is/are rejected.

8)[] Claim(s is/are objected to.

9] Claim(s are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

)
)
)

hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 30 January 2015 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date 01-30-15. ) ther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160525
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DETAILED ACTION
The present application is being examined under the pre-AlA first to invent
provisions.
This Office Action is responsive to the application filed on 30 January 2015.

Claims 1-20 are pending and have been presented for examination.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the reference application or patent either is shown to
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be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applications subject to examination under the first inventor to file provisions
of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/forms/. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out
completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/e TD-info-1.jsp.

Claims 1-8 and 10-20 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-19 of U.S. Patent No. 8,984,228.
Although the claims at issue are not identical, they are not patentably distinct from each
other as shown in the chart below.

Regarding claim 1 of the instant application: the difference between claim 1 of
the instant application and claim 1 of the ‘228 patent is that claim 1 of the instant
application includes a memory controller and a memory. A processor only contains a

limited amount of memory, and this memory is usually volatile. Therefore itis common
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to have a memory external to the processor that is much larger to hold the data needed
by the processor. In order to interface with this memory, a memory controller is
necessary. Official Notice is hereby taken.

It would have been obvious to a person having ordinary skill in the art to which
said subject matter pertains to have included a memory controller and memory in order
to hold data needed by the processor due to the limited storage space included with a
processor.

Regarding claim 13 of the instant application: Claim 13 of the instant application
is directed to a machine readable medium that contains instructions to allow a computer
to perform a specific method, while claim 11 of the '228 patent is directed to a specific
method. The specific method performed by both claims is the same. It is well-known in
the art to create a series of instructions that are stored on a machine readable medium
as a way of having a computer perform a specific method, and Official Notice is hereby
taken.

It would have been obvious to a person having ordinary skill in the art to which
said subject matter pertains to have created a series of instructions that are stored on a
machine readable medium as a way of having a computer perform a specific method.

Regarding claim 17 of the instant application: claim 17 of the instant application

is anticipated by claims 16 and 17 of the '228 patent, as shown below.

14/609,620 8,984,228
1. A processor comprising: 1. An apparatus comprising: a multicore
a plurality of cores, a shared cache processor including a plurality of cores, a
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Page 5

memory, a memotry controller to
interface with a memory coupled to the
processor, and an integrated input/output
(110) module to interface between the
processor and an 1O device coupled to the
processor, wherein the processor is to
receive an allocation transaction from the
|O device and directly store data of the
allocation transaction into the shared
cache memory.

2. The processor of claim 1, further
comprising a caching agent to perform
cache coherency operations for the
plurality of cores and the 11O module.

3. The processor of claim 2, wherein the
caching agent is a single caching agent for
the processor and including a plurality of
distributed portions each associated with a

corresponding one of the plurality of cores.

shared cache memory, an integrated
input/output (11O) module to interface
between the multicore processor and at
least one 10 device coupled to the
multicore processor, and a caching agent
to perform cache coherency operations for
the plurality of cores and the IO module,
the caching agent a single caching agent
for the multicore processor and including a
plurality of distributed portions each
associated with a corresponding one of the
plurality of cores.

6. The apparatus of claim 1, wherein the
caching agent is to receive an allocation
transaction from the 11O module, the
allocation transaction received in the 11O
module from an 10 device coupled to the
multicore processor.

7. The apparatus of claim 6, wherein the
caching agent is to directly store data of
the allocation transaction into the shared

cache memory and to not initiate a
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memory transaction to a system memory

coupled to the multicore processor.

Claims 4-8 and 10-12

Claims 2-5 and 7-10

13. A machine-readable medium having
stored thereon instructions, which if
performed by a machine cause the
machine to perform a method
comprising:

receiving an allocation transaction in an
integrated input/output (110) module of a
multicore processor from an 10 device
coupled to the multicore processor;
forwarding the allocation transaction to a
caching agent of the multicore processor
to cause the data to be stored into a
shared cache memory of the multicore
processor, the caching agent shared by a
plurality of cores of the multicore
processor and the [IO module; and
directly storing the data of the allocation

transaction into the shared cache memory

11. A method comprising: receiving an
allocation transaction in an integrated
input/output (11O) module of a multicore
processor from an 10 device coupled to
the multicore processor, the allocation
transaction comprising a request to directly
store data of the allocation transaction into
a shared cache memory of the multicore
processor; forwarding the allocation
transaction to a caching agent of the
multicore processor, the caching agent
shared by a plurality of cores of the
multicore processor and the [10 module;
and directly storing the data of the
allocation transaction into the shared
cache memory of the multicore processor.
14. The method of claim 12, further

comprising directly storing the data of the
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of the multicore processor without sending
the data to a system memory coupled to

the multicore processor.

allocation transaction into the shared
cache memory without communicating

with the system memory.

Claims 14-16

Claims 12-15

17. A system comprising:

a first multicore processor including a first
plurality of cores, a first shared cache
memory, a first integrated input/output
(110) module to interface between the first
multicore processor and a first plurality of
IO devices coupled to the first multicore
processor, and a first caching agent to
perform cache coherency operations for
the first plurality of cores and the first 11O
module, wherein the first caching agent is
to receive an allocation transaction from
the first IO module and directly store data
of the allocation transaction into the first
shared cache memory;

a second multicore processor including a
second plurality of cores, a second shared

cache memory, a second 11O module to

16. A system comprising: a first multicore
processor including a first plurality of
cores, a first shared cache memory, a first
integrated input/output (110) module to
interface between the first multicore
processor and a first plurality of 1O devices
coupled to the first multicore processor,
and a first caching agent to perform cache
coherency operations for the first plurality
of cores and the first 11O module, wherein
the first caching agent includes a table of
requests having a plurality of entries each
to store a pending request for one of the
first plurality of cores or the first 11O
module, including at least one dedicated
entry to store a pending request
corresponding to a posted transaction; a

second multicore processor including a
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interface between the second multicore
processor and a second plurality of 10
devices coupled to the second multicore
processor, and a second caching agent to
perform cache coherency operations for
the second plurality of cores and the
second 110 module;

and a peripheral controller coupled to at
least one of the first and second multicore
processors.

18. The system of claim 17, wherein the
first caching agent includes a table of
requests having a plurality of entries each
to store a pending request for one of the
first plurality of cores or the first 1O
module, including at least one dedicated
entry to store a pending request

corresponding to a posted transaction.

second plurality of cores, a second shared
cache memory, a second 11O module to
interface between the second multicore
processor and a second plurality of 10
devices coupled to the second multicore
processor, and a second caching agent to
perform cache coherency operations for
the second plurality of cores and the
second 110 module; and a peripheral
controller coupled to at least one of the
first and second multicore processors.

17. The system of claim 16, wherein the
first caching agent is to receive an
allocation transaction from the first 11O
module, the allocation transaction
comprising a request to directly store data
of the allocation transaction into the first
shared cache memory, and directly store
the data of the allocation transaction into

the first shared cache memory.

Claims 19-20

Claims 18-19
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Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

Claims 13-16 are rejected under 35 U.S.C. 101 because the claimed invention is
directed to non-statutory subject matter. The claim(s) does/do not fall within at least
one of the four categories of patent eligible subject matter.  As per claims 13-16, they
are rejected because the applicant has provided evidence that the applicant intends the
term “Machine Readable Medium” to include non-statutory subject matter. The
applicant describes a computer readable medium as including open ended language
and thus it is reasonable to interpret it to include all possible mediums, including non-
statutory mediums (see paragraph [0042]). The words "storage" and/or "recording” are
insufficient to convey only statutory embodiments to one of ordinary skill in the art
absent an explicit and deliberate limiting definition or clear differentiation between
storage media and transitory media in the disclosure. As such, the claim(s) is/are
drawn to a form of energy. Energy is not one of the four categories of invention and
therefore this /these claim(s) is/are non-statutory. Energy is not a series of steps or acts
and this is not a process. Energy is not a physical article or object and as such is not a
machine or manufacture. Energy is not a combination of substances and therefore not
a composition of matter.

The Examiner suggests amending the claim(s) to read as a “non-transitory

Computer Readable Medium.”
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

Claims 1-2 and 5-19 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Arimilli (U.S. Patent Application Publication #2004/0139283) in
view of Ueda (U.S. Patent Application Publication #2008/0320236).

Claim 1: Arimilli discloses A processor comprising: a plurality of cores (see
[0040]), a shared cache memory (see [0040]), a memory controller to interface with a
memory coupled to the processor (see [0041]), and an integrated input/output (11O)
module to interface between the processor and an device coupled to the processor (see
[0044]), wherein the processor is to receive an allocation transaction from the device
(see [0040]-[0044] and [0048], read and write operations) and directly store data of

the allocation transaction into the shared cache memory (see Udea below).
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Arimilli fails to disclose directly storing data of the allocation transaction into the
shared cache memory.

Ueda discloses different configurations for writing to a cache memory. One of
these techniques is a “write-back” where data is written to the cache without accessing
the system memory. When the data is flushed from the cache, then the data is written
to the system memory (see [0003] and [0022]). This is a well-known technique for
storing data to a cache memory. “When there is a design need for market pressure to
solve a problem and there are a finite number if identified, predictable solutions, a
person of ordinary skill has good reason to pursue the known options within his or her
technical grasp." KSR, 82 USPQ2d at 1397.

It would have been obvious to a person having ordinary skill in the art to which
said subject matter pertains to have modified the teachings of Arimilli to use a “write-
back” caching technique as it is one of a limited number of solutions for caching data
and would have been obvious to try.

Claim 2: The processor of claim 1, further comprising a caching agent to perform
cache coherency operations for the plurality of cores and the 11O module (see Arimilli
[0040]-[0041] and [0052]).

Claim 5: The processor of claim 2, wherein the caching agent includes a table of
requests to store pending requests for the plurality of cores and the 110 module (see
Arimilli [0040]-[0042] and [0048]).

Claim 6: The processor of claim 5, wherein the table of requests includes at least

one dedicated entry to store a posted transaction (see Arimilli [0072]).
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Claim 7: The processor of claim 1, wherein the shared cache memory comprises
a last level cache (LLC) including a plurality of distributed portions each associated with
a corresponding one of the plurality of cores (see Arimilli [0040]).

Claim 8: The processor of claim 1, wherein the processor is to directly store the
data of the allocation transaction into the shared cache memory without initiation of a
memory transaction to the memory (see Udea [0003] and [0022] “write-back” where
data is written to the cache without accessing the system memory).

Claim 9: The processor of claim 8, wherein the processor is to write the data of
the allocation transaction to the memory responsive to eviction of a cache line including
the data (see Arimilli [0041] and [0073], the cache memory has a limited amount of
storage, data is routinely evicted to make room for other data. When data is
evicted from the cache, it would be written to the memory).

Claim 10: The processor of claim 2, wherein the caching agent is to send a drop
ownership indication to the [IO module for a cache line owned by the [IO module for the
10 device responsive to receipt of a snoop request in the caching agent for the cache
line from another agent (see [0040] and [0053], the MESI protocol supports an
invalidate instruction).

Claim 11: The processor of claim 10, wherein the 10 device prefetched the cache
line, and another agent is one of the plurality of cores (see Arimlli [0042]-[0044]).

Claim 12: The processor of claim 1, further comprising a ring interconnect to
couple the plurality of cores and the shared cache memory via a caching agent (see

Arimilli figure 3, elements 106 and 150).
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Claim 13: Arimilli discloses A machine-readable medium having stored thereon
instructions, which if performed by a machine cause the machine to perform a method
comprising: receiving an allocation transaction in an integrated input/output (110) module
of a multicore processor from an device coupled to the multicore processor (see
[0045]); forwarding the allocation transaction to a caching agent of the multicore
processor (see [0052]-[0053]) to cause the data to be stored into a shared cache
memory of the multicore processor (see Udea below), the caching agent shared by a
plurality of cores of the multicore processor and the 110 module (see [0040]-[0041] and
[0052]); and directly storing the data of the allocation transaction into the shared cache
memory of the multicore processor without sending the data to a system memory
coupled to the multicore processor (see Udea below).

Arimilli fails to disclose causing the data to be stored into a shared cache
memory of the multicore processor and directly storing the data of the allocation
transaction into the shared cache memory of the multicore processor without sending
the data to a system memory coupled to the multicore processor.

Ueda discloses different configurations for writing to a cache memory. One of
these techniques is a “write-back” where data is written to the cache without accessing
the system memory. When the data is flushed from the cache, then the data is written
to the system memory (see [0003] and [0022]). This is a well-known technique for
storing data to a cache memory. “When there is a design need for market pressure to

solve a problem and there are a finite number if identified, predictable solutions, a
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person of ordinary skill has good reason to pursue the known options within his or her
technical grasp." KSR, 82 USPQ2d at 1397.

It would have been obvious to a person having ordinary skill in the art to which
said subject matter pertains to have modified the teachings of Arimilli to use a “write-
back” caching technique as it is one of a limited number of solutions for caching data
and would have been obvious to try.

Claim 14: The machine-readable medium of claim 13, wherein the method further
comprises accessing the data in the shared cache memory via at least one of the
plurality of cores of the multicore processor a number of times, without sending a
transaction to the system memory (see Ueda [0022] and [0029], in write-back mode
the line can be access a nhumber of times without sending a transaction to the
system memory, only when the line is evicted from the cache is a transaction
sent to the system memory).

Claim 15: The machine-readable medium of claim 13, wherein the method further
comprises sending the data to the system memory from the shared cache memory if a
cache line including the data is evicted from the shared cache memory, when the cache
line includes modified data (see Udea [0022]).

Claim 16: The machine-readable medium of claim 13, wherein the method further
comprises sending a drop ownership indication to the 1O module for a cache line
owned by the 110 module responsive to receipt of a snoop request in the caching agent
for the cache line from another agent (see Arimilli [0040] and [0053], the MESI

protocol supports an invalidate instruction).
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Claim 17: Arimilli discloses A system comprising: a first multicore processor
including a first plurality of cores (see [0040]), a first shared cache memory (see
[0040]), a first integrated input/output (IIO) module to interface between the first
multicore processor and a first plurality of devices coupled to the first multicore
processor (see [0044]), and a first caching agent to perform cache coherency
operations for the first plurality of cores and the first IO module (see [0040]-[0041] and
[0052]), wherein the first caching agent is to receive an allocation transaction from the
first IO module (see [0040]-[0044] and [0048], read and write operations) and
directly store data of the allocation transaction into the first shared cache memory (see
Udea below); a second multicore processor including a second plurality of cores (see
figure 3, the system can have multiple processors), a second shared cache memory
(see [0040]), a second IO module to interface between the second multicore processor
and a second plurality of devices coupled to the second multicore processor (see
[0044]), and a second caching agent to perform cache coherency operations for the
second plurality of cores and the second IIO module (see [0040]-[0041] and [0052]);
and a peripheral controller coupled to at least one of the first and second multicore
processors (see [0043]).

Arimilli fails to disclose directly storing data of the allocation transaction into the
first shared cache memory

Claim 18: The system of claim 17, wherein the first caching agent includes a

table of requests having a plurality of entries each to store a pending request for one of
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the first plurality of cores or the first 11O module (see Arimilli [0040]-[0042] and [00438]),
including at least one dedicated entry to store a pending request corresponding to a
posted transaction (see Arimilli [0072]).

Claim 19: The system of claim 13, wherein the data in the shared cache memory
is to be accessed via at least one of the first plurality of cores a number of times, without
sending a transaction to a system memory coupled to the first multicore processor (see
Ueda [0022] and [0029], in write-back mode the line can be access a number of
times without sending a transaction to the system memory, only when the line is

evicted from the cache is a transaction sent to the system memotry).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EDWARD DUDEK JR whose telephone number is
(671)270-1030. The examiner can normally be reached on Mon thru Thur 7:30-5:00pm
Sec. Fri 7:30-4 pm EST.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Charles Rones can be reached on 571-272-4085. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/EDWARD DUDEK JR/
Primary Examiner, Art Unit 2136
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
({ Not for submission under 37 CFR 1.99)

Application Number

Filing Date

Joj5-01-76

First Named Inventor

Yen-Cheng Liu, et al.

Art Unit

Examiner Name

Attorney Docket Number

ITL.2523C{ (P39131C )

U.S.PATENTS

Examiner|
Initial*

Cite
No

Patent Number

Kind
Code?

Issue Date

Name of Patentee or Applicant:
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear

1 20070150664 2007-06-28 Dombrowski, et al.

2 20110191542 2011-08-04 Vash, et al.

3 20110153924 2011-06-23 Vash, et al.

4 20100274975 2010-10-28 Sistla, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Examiner,
Initial*

Cite
No

Foreign Document
Number3

Country
Code?j

Kind
Code4

Publication

Date Applicant of cited

Document

Name of Patentee or

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

T5
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Receipt date: 01/30/2015 14609620 —~ GAU: 2136

Doc code: IDS A d f through 07/31/20?20(13?,18&403;5(102)3301)
_— . " . roved 1or use oy . -
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Offce: U.6. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB confrol number.

Application Number

Filing Date 261501~ J
INFORMATION DISCLOSURE oo :
STATEMENT BY APPLICANT A Unh

( Not for submission under 37 CFR 1.99)

Examiner Name
Attorney Docket Number ITL.2528C} (P3913{‘,>

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,ColumnsLines where
. Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear

1 6009488 1999-12-28 KAVIPURAPU

2 7689778 2010-03-30 Liu, et al.

3 7210000 2007-04-24 Creta

4 7165131 2007-01-16 Creta

If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
P Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 20060053258 2008-03-09 Liu

If you wish to add additional U.S. Published Application citation information please click the Add button.
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant 5
Initial* No | Number3 Code?j Code#| Date PP Passages or Relevant
Document )
Figures Appear
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Raeceipt date: 01/30/2015

14609620 —~ GAU: 2136

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

Qé;ssvo;«g &

First Named Inventor | Yen-Cheng Liu, et al.

Art Unit

Examiner Name

Attorney Docket Number

ITL.2523C]) (P39131 C )

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Examiner] Cite
Initials™ No

include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, efc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

1 INTEL CORPORATION, "An Introduction to the Intel QuickPath Interconnect,” January 2009, pages 1-22 [___]

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if]
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Receipt date: 01/30/2015% : . 14609620 —~ GAU: 2136
Application Number

Filing Date l Zois -0 - g&
INFORMATION DISCLOSURE First Named Inventor | Yen-Cheng Liu, et al.
STATEMENT BY APPLICANT T

( Not for submission under 37 CFR 1.99)

Examiner Name
Attorney Docket Number ImL.2523(] (P39131C)

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), tifle of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Examiner| Cite

Initials™ | No publisher, city and/or country where published.
INTERNATIONAL SEARCHING AUTHORITY, "Notification of Transmittal of the International Search Report and the
1 Written Opinion of the International Searching Authority," mailed May 1, 2013, in International application no. PCT/ []

US2012/069018.

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature | /EDWARD J DUDEX JR/ Date Considered 06/01/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date:

N1/30/2015

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14609620 - GAU: 2136

Filing Date

2015-01-30

First Named Inventor

Yen-Cheng Liu, et al.

Art Unit

Examiner Name

Attorney Docket Number ‘ITL.2523C1US (P39131C)

OR

> None

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

CERTIFICATION STATEMENT

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

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

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

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

Signature

Mark J. Rozman/

Date (YYYY-MM-DD) 2015-01-30

Name/Print

Mark J. Rozman

Registration Number 42 117

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO fo process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/609,620 01/30/2015 Yen-Cheng Liu ITL.2523C1US (P39131C)
CONFIRMATION NO. 1448
47795 PUBLICATION NOTICE

TROP, PRUNER & HU, P.C.

c/o CPA Global O AN
P.O. Box 52050

Minneapolis, MN 55402

Title:Providing Common Caching Agent For Core And Integrated Input/Output (10) Module

Publication No.US-2015-0143051-A1
Publication Date:05/21/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTOAIADT (0812}

Approved for use through 01/3Y2014.. OMB 0651-0082

1.8 Patentand Trademark Office; 1U.8: DEPARTMENT OF COMMERCGE

Under the Paperwark Raduction Act of 1985, no parsons are required 1o respond W a collestion of infomiation unless U displays 2 valid OME sonirol siursber,

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

APPLICATION DATA SHEET {3? CFR1. 76)

Title of PQOVEDING {;‘DMMON CACHING A@ENT FC}FQ GORE AND 1NTEGF{ATEB
Ivention | INPUT/OUTPUT (10) MODULE

As the below named inventor, | hereby declare that:

This declaration

is directed to: Tha attached application, or

United States applivation or PCT intsrnational application number 14/ 609*6‘?{}
January 30, 2015

filed on

The above-identified application was made orauthorized o be made by me.

| believe that am the-original inventor or an original jeintinventor of a-claimed invention in the application.

| hereby acknowledge that any willful false statement made In this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) vears, or both,

WARNING:

Petitinner/applicant is cautioned to-avold submitting personal information in documents filed in a patent application that may
contribute fo identity thefl. Personal information such ag social security numbers, bankeaccount numbers, or eredit card numbers
{other than a check or credit card authorization form PTO-2038 submitied for payment purposes) is never required by the USBETO
io supporta petition or an application. If this type of personal information is included in documents submitied 1o the USPTOD,
petitioners/applicants should consider redacting. such personal information from the documents before submittinig them to the
USPTO. Petitioner/applicant s advised that the record of @ patent application is avaiiable to the public after publication of the
application {unless & son-publication request in complidgnce with 37 CFR 1,213(g) is made in the application) of issuance of a
patent. Furthermore, the record from an abandoned application may also be avallabie to the public if the applicationis
referanced in a published application or an issued patent {see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in‘the application file and thereiore are not publicly available.

LEGAL NAME OF INVENTOR

YEN“CHEfSG LIy Date (Optional):___ 77

fnwventor;

Signature;

Note: An application dala shest (FTO/AIAN14 or equivalent), including naming the entire inventive entity, must acoompany s form.
Use an additional PTO/SBIAIADY form for each addifional inventar,

This collection of information & required by 38 LL8.C. 11hand 37 CFR L83, The information iy requited o obtain of retain a-benefit by the public which is 1o file (and
by the USPTO to process) an application. Confidentiality Is govemed by 35 U.8.C. 122:and 37 CFR LT aid 114, This coliestion Is extimated to fake 1 minule to
complete, Including gatherdng: praparing, and submitting the completed application Torm i the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you requirs o somplete this Tarm andior suggdestions for reducing this burder; should be sent 1o the Thisf information Officer, U8
Patent and Trademark Office, U.5. Departinent of Commaerce, P.O, Box 1450, Alexandtls, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 10O
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,
It your need assistance I complating the form; ool +800-PTO-9189 endd sefeut oplivn 2,
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PTOAINGY (0812}

Approved for use through 01/31/2014. OMB 06510032

U8, Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Paperwark Reduclion Act of 19895, no-persons are reyuired 1o respond 1o @ poflection of information unlsss I displavs d valid OMB control number,

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

APPLICATION DATA SHEET {3? CFR1 7’6}

Title of PRQWD%MG COMMON GACH N@ AGENT F’QR CQRE ANE} iNTEGRATED
Invention | INPUT/OUTPUT (10) MODULE

As the below named Inventor, | hereby declare that:

This declaration . o
is directed 1o° [} The attached application, or

14/609,620

United Stales application or PCT international application number

filed on Januar}’ 3{3; 2015

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

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

| hereby acknowledge thatany willful false statement made in this declaration is punishable under 18 11.8.C. 1001
hy fine or imprisonment of not more than five (8) years, or bioth,

WARNING:

Petitionerfapplicant is cautioned to avold submitting personal iInformation in documents filed in a patent application that may
contribute to identity theft. Personal information such a3 social seetrity numbers, bank account numbers, or cradit card numbers
{other than a check or credit.card authorzation form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is included in documenis submitled to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Pelitionerapplicant is advised that the record of a patent application is avallable to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a} s mads in the application) or issuance of a
patent. Furthermore, the record from an abandoned gpplication may also be avallable 1o the publicif the application is
referenced in a published application or an lssued patent (see 37 CFR 1.14), Checks and credit card authorization forms
PT0-2038 submitted for pavment purposes are nol retained in the application file and therefore are not. publicly avallable.

LEGAL NAME OF INVENTOR

lnventor:

ROBERT G. BLANKENSHIP Date (Optional) ;L / S5 / /s

Signature; o

Note: An application dala shest (FTO/AIAT4 or equivalent), iﬂciudmg nmaming the entire inventive entity; must accompany this form,
Use an-addifional PTO/SB/AIADY form for each additional inventor,

This colfection of information is required by 35 UB.C. 115 and 37.-CFR 1.83. The information 15 required 1o ohisin or retain a benefit by the public which is o file {and
by the USPTO to process) av application, Confidentiality s govermed by 35 U.8.C. 182-and 37 CER 1,11 and 1.94. This collection is estimated 1o loke 1 minute to
complete, including gathering, preparing, snd submitting the completed application form to.the USPTO, Time will vary depending upon the individual casd, Any
camments on the amount of fime you require to complete this form and/or suggestions far reducing this busden, Should be sent to the Thisf Information Officer, 118,
Patent and Trademark Offics, U5, Department of Cormrierce, P.O. Box 1450, Alexandsia, VA 223131450 DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner tor Patents, PO, Box 1450, Alexarndvia, VA 223131480,

i you need assistonce in compteling e form, calf 600-PTO-8189 ard zelect apling 7.
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PTO/AIADT (06-12)

Approved for use through 01/31/2014. OMB 0661-0032

U.5. Patent and Trademark Office; LS. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Astof 1985, ne persons are required to respond to a collection of information unless it displays a valld OMB conirol nuraber,

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

Tileof | PROVIDING COMMON CACHING AGENT FOR CORE AND INTEGRATED
Invention | INPUT/OUTPUT (10) MODULE

As the below named inventor, | hereby declare that:

This declarafion i
Is directed lo- The attached application, or

United States application or PCT international application number 14/ 609’620
January 30, 2015

fited on

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

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

| hereby acknowledge that any willful false slatement made in this deciaration is punishable under 18 U.S.C. 1001
by fine or imprisanment of not more than five (8) years, or both,

WARNING:

Petifioner/fapplicant is cautioned to avoid submitting perscnal information in documents filed in a patent application that may
coniribute to identily theft. Personal information such as sociat securlty numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to suppott a petition or an application. If this type of personal information ls included in decuments submiitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them o the
USPTO. Petifioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available fo the public if the application is
referenced in a published application or an issued patant (see 37 CFR 1.14). Checks and credit card authorization forms
PTQ-2038 submitted for payment purposes are not refained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

ventor: GEEYARPUBAM N. SANTHANAKRISHNAN po oo 2fig] 20rc
Signature; 5""8&5"‘2’%”

Notet An application data sheet (FTO/AIA/14 or equivalent], induding narning the entire inventive entity, must accompany thig form.
Use an additionsl PTO/SB/ALAD form for each additional invertdor,

This collection of information is required by 35 U.5.C. 115 and 37 CFR 1.83. The information is required to oblain or retain a benefit by the public which is to fite {and
by the USPTQ io process) an application, Confidentiality is govemed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, prepering, and submiiting the completed application form to the USPTQ. Time will vary depending upon the individual casa. Any
comments on the amount of time you require to complete this form andlor sugpestions for reducing this hurden, shoauld be sent to the Chisf Information Officer, U.8.
Patent and Trademark Office, U.8. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-14580. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandrla, VA 22313-1450.

#f you necd assistance in complsting the form, calt 1-800-PTQ-8189 and select option 2.
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PTOIAMAGT (06-12)

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

1.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

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

PROVIDING COMMON CACHING AGENT FOR CORE AND INTEGRATED
INPUT/QUTPUT (10) MODULE

Title of
{nvention

As the below named inventor, | hereby declare that:

This declaration o
is directed to: D The attached application, or

14/609,620

[}_’] United States application or PCT international application number

January 30, 2015

filed on

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

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

{ hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five () years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
1o support a petition oF an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them fo the
USPTO, Petitionerfapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available o the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained-in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

GANAPATI N. SRINIVASA Dete (Optonal) Fd [2,2015

Inventor:

Signature:

Note: An application data sheet (PTO/AIA/14 or squivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAC1T form for éach addifional inventor.

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information s required to obtain or retain a benefit by the public which is to fils (and
by the USPTQ {0 process) an application. Confidentiality Is governed by 35 U.8.C. 122 and 37 CFR 1,11 and 1,14, This collection is estimated 1o take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.Q, Box 1480, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P,0. Box 1450, Alexandria, VA 22313.1450.

If you need assistance in complating the form, call 1-800-PT0-9199 and selact aption 2.
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PTO/AIAIDY (08-12)

Anproved for use through 01/81/2014, OMB 06861-0032

U.8. Patent and Trademark Offce; U5, DEPARTMENT OF COMMERCE

Under the Peperwork Reduction Aot of 1996, no persons 616 requirad 1o reapond to e collection of information unless It dispiays 3 valld OMB coniro! number.

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

PROVIDING COMMON CACHING AGENT FOR CORE AND INTEGRATED
INPUT/OUTPUT (10) MODULE

Tltle of
invention

Aa the below namad Inventor, | hereby declare that:

This declaration
is directed to: [:I The attached application, or

Unlted States application or PCT international application number 14/ 609,620
fled on J@NUaAry 30, 2015

The above-identifled application was made or authorlzed to be made by me,

I believe that | am the original inventor or an original jolnt Inventor of & clalmad Invention In the appllication,

| hereby acknowledge that any willful false statement made In this declaration I8 punishable under 18 U.8.C. 1001
by fine or Impriacnment of not mare than five (6) years, or both,

WARNING:

Petitioner/applicent Ia cautionad to svald submiting personal informatlon In documents flled In & patent application thst may
sontribute to identily theft. Pergonal Information such as soclsl security numbers, bank account numbers, or cradit card numbers
(other than a check or credlt card authorization form PTO-2038 submitted for payment purposes) Is never required by the USPTO
to suppart a petition or an application, If this typs of personal Information is included in documenis submitted to the LUSPTO,
petitioners/applicants shauld consider redacting such personal Information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of & patent application ig available 1o the public after publication of the
application (unless a non-publication request In compllance with 37 CFR 1.213(a) ls made in the application) or issuance of &
patent. Furthermore, the record from an sbandoned application may also be avallable to the public If the spplication is
referenced In a published application or an lssued patent (see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitied for payment purposes are not retained In the application flle end therefore ere not publicly available.

LEGAL NAME OF INVENTOR

iveror: KENNETH ' CETA Date (Optional) ,g _/_,’5; j_j o

Signsture:

Note: An application data sheet (PTO/AIA/14 or squlvalent), Including naming the entire inventive entity, must sccompany this form.
Use an additional PTO/S8B/AIAQT form for egch additional Invanior.

This cotlection of Informatlon Is raquired by 96 U.8.C. 116 and 37 CER 1.83, The information ls required to obtaln or retaln & henafil by the public which is to flle (and
by the UBPTO to procaaa) sn application. Cenfldentlality Is governed by 36 U.8.C. 122 and 37 CFR 1,14 end 1,44, This collection is astimated to take 1 minute to
complste, Including gethering, preparing, and submitting the compleled application form to the UBPTO, Time will vary depending upon the Individual esss. Any
commenta on the ameunt of time you require 6 compiete this form end/or suggestions for reducing this burden, should be sent (o the Chisf Information Officer, U.8.
Patent and Trademark Office, U.S. Depariment of Commerca, P.0. Box 1450, Alexandris, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIB ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480, Alexandrla, VA 22313-1450,

if you need sssigtance In completing the form, call 1-800-BT0-9100 end setect option 2.
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PTOAING T {0B-123

Approved for use through /3142094, OMB 0851-0032

LLE, Patant and Trademark Office; L8, DEPARTMENT QF COMMERCE

Under the Paperwork Reduction Adl of 1895, nu.persons are required 1o respond to's collection of informstionunless i displave & valid OMB-control niumbar,

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

PROVIDING COMMON CACHING AGENT FOR CORE AND INTEGRATED
INPUT/OUTPUT (10) MODULE

Title of
fvention

As the below named inventor, | hereby declare that:

This declaration -
is directad fo: D The attached application, or

14/609,620

United States applivation or PCT infernational application number
filed o JaNuary 30, 2015

The above-identified application was made or authotized 1o be made by me.

| balieve that | am the original inventor or an original jointinventor of a claimed invention in the application,

| heraby acknowledge that any willol false staterment made in this declaration is punishable under 18 U,8.C. 1001
by fine or imprisonment of not tore than five:(8) years, of both,

WARNING:

Petitionerfapplicant is cautioned 1o avold submitling personal information in documents filed In a patent application that may
contribute to idertity thefl. Personal information such as social security numbers, bank account numbers, or credit card numbers.
{other than a check orcredit sard avthorization form PT0O-2038 submitted for payment purposes) is never required by the USPTO
to supparta petition or an application. Fthis type of pearsonal information is included in documents subiitted to the USPTO,
petitionsrsfapplicants should consider redacting such parsonal information from the documents before submitting ther o the
USPTC. Petitioher/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a rion-publication request it compliance with 37 CFR 1.213(a) is made in the application) or issuance of &
patent. Furthermore, the record from an abandoned application may also be-available to the public if the application is
teferenced in & published application or an issued patent{see 37 CFR 1.14), ‘Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not refeined in the application file and therefore gre not. publicly available,

LEGAL NAME OF INVENTOR

SRIDHAR MUTHRASANALLUR Date (Optional) :

nventor:

Signature;

Note:-An application dats sheet (PTO/AIAA4 or squivalent), including naming the entire inventive entity, must accompany this fom.
Use an addiional PTO/SBAIADT form for sach additional inventor.

This collection of information is required by 35 U.8.G. 115'ahd 37 CFR 1.63. The infarmation is required 1o oblain-of retain & benefit by the public which is to ile (and
by the USPTO o process) ah application. Confidentiality is governed by 35 US.C. 122 and 37 CFR-1.11 and 1,94, This callestion is estimaled {o take 1 minute to
complete, including gathering, praparing, and submitting the sompleted spplication form o the USPTD, Timewill vary depending upon the ladividos! cave. Any
comments on the amount of tine you requird to complete this form andlor suggestions for reducing this burden, sheuld be sent to the Chisf Information Qfficar, U8,
Patent and Trademark Office, L8, Departmentof Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT BEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, .0, Box 1450, Alexandria, VA 223131450,

if you need assistance in completing the Jorn, calf -800:PTO-2185 and sulect aption 2.
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PTOAIAIDY {08-12)

Approved foruse through 01312014, OMB 08510032

U8, Patantand Trademark Office; U.S; DEPARTMENT OF COMMBRCE

Under the Paperwork Reduction Act of 1898, no persons are required to respond 1o 5 collection of information unless it displavsa valld OMB contfol numbaer,

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

PROVIDING COMMON CACHING AGENT FOR CORE AND INTEGRATED
INPUT/QUTPUT (10) MODULE

Title of
invention

As the below named inventor, | hereby declare that

This declaration ’ o
is directed to: D The attached application, or

[Z] United States application or PCT international application number ’74/509,62(}
filed on Jaﬁuary 301 2015

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

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

| hereby acknowledge that any williul faise statement made in this declaration Is punishable under 18 U.S.C. 1001
by fine or imprisonment of riot more than five (5} vears, ot both,

WARNING:

Petitioner/applicant s cautioned-to-avoid-submitiing personal informatior in documents fled ing patent application that may
contribute to identity theft. Personalinformation such as social security nuirbers, bank account numbers; or credit card numbers
{other than.a chieck or cradit card autharization form PTO-2038 submitted for payment purposes} is never required by the USPTO
to support a petition or an-application. i this type of personal information is includéd in documents submitted 1o the USPTO,
pelitioners/applicants should consider redacting such personal information from the documents before submitting them fo-the
USPTQ. Petitioner/applicant is advised that ihe record of a patent application is available to the public after publication of the
application {Unless anon-publication request in compliance with 37 CFR 1.213(a} is made i the application) or issuance of a
patent. Furthermorte, the record from an abandoned application may also be available fo the public f the application is
referenced in & published application or an issued patent (sée 37 CFR 1.14), Checks and credit card authorization forms
FTO-2038 submitied for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor; BAHAA FAHIM Date {Optional} :

Signature: ,_Mo-&m %\ZW\

Note: An-appllcation data sheet (PTO/AIANYS or equivatent), iIncluding naming the entire Inventive entity, must accompariy itiis formi.
Use an additional PTO/SBIAIALT form for each additional invertor,

This eolteclion of information i required by 38 1.8.G. 116 and 37 CER 1,63, The information is required to oblain or felain a benefil by the publle whish is 16 file fand
by the USRTCrio process) an application, Confidentiality is govermed by 35 U.8.C. 122 and 37 OFR 1.11 and 1,14, This collaction Is estimated o ke 1 minite o
compigie, Including gathering, prapaiing, and submiltting the compleled application forn to the USPTO. Time wi vary depending upon the individual case. Any
comments o they amount of e yol require to compiste thig formrandior suggestions for reducing this burden, shoold be sentto the Chief Information Officer, 1.8,
Patent and Trademark Office, U8, Deparimant of Commerce, PO, Box 1450, Alexandria, VA 22313-1450. DO NOT BEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandria, VA 22313-1450,

1 you need assistance I completing the form, ¢all 1:-800.PTO-S198 and selett nption 2,

Mercedes EX1002, Page 100 of 165
U.S. Patent No. 9,575,895



Electronic Acknowledgement Receipt
EFSID: 21527441
Application Number: 14609620
International Application Number:
Confirmation Number: 1448
Title of Invention: Providing Common Caching Agent For Core And Integrated Input/Output
(10) Module
First Named Inventor/Applicant Name: Yen-Cheng Liu
Customer Number: 47795
Filer: Mark J. Rozman/David Hopper
Filer Authorized By: Mark J. Rozman
Attorney Docket Number: ITL.2523C1US (P39131C)
Receipt Date: 18-FEB-2015
Filing Date: 30-JAN-2015
Time Stamp: 13:20:48

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1217515
1 Oath or Declaration filed DOC021815.pdf no 7
28087ae214317d9313016077ddec74aef07]
delda
Warnings:
Information:
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Total Files Size (in bytes):| 1217515

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/609,620
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/609,620 01/30/2015 2139 1740 ITL.2523C1US (P39131C) 20 3
CONFIRMATION NO. 1448
47795 FILING RECEIPT

INTEL CORPORATION

c/o CPA Global IO A R
P.O. Box 52050 0000000733346/
Minneapolis, MN 55402

Date Mailed: 02/11/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Yen-Cheng Liu, Portland, OR,;
Robert G. Blankenship, Tacoma, WA;
Geeyarpuram N. Santhanakrishnan, Mercer Island, WA;
Ganapati N. Srinivasa, Portland, OR;
Kenneth C. Creta, Gig Harbor, WA,;
Sridhar Muthrasanallur, Bangalore, INDIA;
Bahaa Fahim, San Jose, CA;
Applicant(s)
Intel Corporation, Santa Clara, CA

Power of Attorney: The patent practitioners associated with Customer Number 47795

Domestic Priority data as claimed by applicant
This application is a CON of 13/324,053 12/13/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 02/10/2015

page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/609,620

Projected Publication Date: 05/21/2015
Non-Publication Request: No

Early Publication Request: No
Title

Providing Common Caching Agent For Core And Integrated Input/Output (10) Module
Preliminary Class

711
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/609,620 01/30/2015 Yen-Cheng Liu ITL.2523C1US (P39131C)
CONFIRMATION NO. 1448
47795 NOTICE
INTEL CORPORATION
c/o CPA Global O R
P.O. Box 52050 0000000/3334672

Minneapolis, MN 55402
Date Mailed: 02/11/2015

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Yen-Cheng Liu
Robert G. Blankenship
Geeyarpuram N. Santhanakrishnan
Ganapati N. Srinivasa
Kenneth C. Creta
Sridhar Muthrasanallur
Bahaa Fahim

page 1 of 1
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PTO/AIA/15 (07-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

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

See MPEP chapter 600 concerning utility patent application contents.

4 UTILITY Attorney Docket No. ITL.2523C1US (P39131C) )
PATENT APPLICATION st | Yen-Cheng Liu, etal.
TRANSMITTAL ”
\_ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Expross Mail Label No. | Filed Via EFS P
APPLICATION ELEMENTS ADDRESS TO: g.cz)rr.wgci)sxs:c‘)‘r;%r for Patents

Alexandria VA 22313-1450

Fee Transmittal Form.
(PTO/SB/17 or equivalent)

2. m Applicant claims small entity status.
See 37 CFR 1.27.

3. Specification. [Total Pages 17 ]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP § 608.01(a))
4, Drawing(s). (35 U.S.C. 113) [Total Sheets 7 ]
5. Inventor's Oath or Declaration.
(including substitute statements under 37 CFR 1.64 and assignments serving as an

[Total Sheets ]
oath or declaration under 37 CFR 1.63(e))

a. Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))
6. Application Data Sheet. *See Note below.

See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

CD-ROM or CD-R.

in duplicate, large table or Computer Program (Appendix)

I:I Landscape Table on CD

7.

8. Nucleotide and/or Amino Acid Sequence Submission.
(if applicable, items a. — c. are required)
a. |:| Computer Readable Form (CRF)
b. m Specification Sequence Listing on:

i. ] cD-ROM or CD-R (2 copies); or

ii. |:| Paper

c. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. m Assignment Papers.

(cover sheet & document(s))

Name of Assignee

10. 37 CFR 3.73(c) Statement.

(when there is an assignee)

% Power of Attorney.

1. m English Translation Document.
(if applicable)

12. Information Disclosure Statement.
(PTO/SB/08 or PTO-1449)

Copies of citations attached
13. m Preliminary Amendment.

14. ""JReturn Receipt Postcard.
(MPEP § 503) (Should be specifically itemized)

15. m Certified Copy of Priority Document(s).

(if foreign priority is claimed)

16. m Nonpublication Request.
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 or
equivalent.

17. L Jother:

interest in the matler. See 37 CFR 1.46{b).

*Note: (1) Benafit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
{2) For applications filed under 35 U.5.C. 111, the application must contain an ADS specifying the applicant if the applicaniis an
assignee, parson to whom the inventor is under an obligation o assign, or person who otherwise shows sufficient propristary

18. CORRESPONDENCE ADDRESS

47795

The address associated with Customer Number:

OR E::i Correspondence address below

Name
Address
City | State Zip Code
Country Telephone Email
Signature Mark J. Rozman/ Date | 2015-01-30
Name Registration No.
\ (Print/Type) Mark J. Rozman (Attorney/Agent) 4251 17 y

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/SB/17 (03-13)

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

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

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

Complete if known
FEE TRANSMITTAL
Filing Date 2015-01-30

I:l Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Yen-Cheng Liu

Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name

Form PTO/SB/15A or B or equivalent must either be enclosed or have "

b . ] Art Unit

een submitted previously.

TOTAL AMOUNT OF PAYMENT | ($) 1740.00 Practitioner Docket No. | |TL.2523C1US (P39131C)

METHOD OF PAYMENT (check all that apply)

I:' Check |:| Credit Card I:l Money Order I:' None I:' Other (please identify):

Deposit Account Deposit Account Number: 50-4238 Deposit Account Name: Intel COI’pOI’&’[IOI’]
For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
Charge fee(s) indicated below I:' Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) Credit any overpayment of fee(s)
under 37 CFR1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) s($) M ($) u(s) S($) M ($) u(s) s($) M(S) Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1600.00
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. |
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (S$) Small Entity Fee ($)  Micro Entity Fee (S)
Each claim over 20 (including Reissues) 80 40 20

Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

Total Claims Extra Claims Fee ($) Fee Paid ($)

20 -20 or HP = X = Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20. Fee (S) Fee Paid ($)
Indep. Claims Extra Claims Fee ($) Fee Paid ($)

3 -30orHP = X =

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)),
the application size fee due is $400 ($200 for small entity) (5100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
-100 = /50= (round up to a whole number) X =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $130 fee (no small or micro entity discount)

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)

Other (e.g., late filing surcharge); Late filing of declaration 140.00
(" SUBMITTED BY N
. Regi ion No.
Signature /Mark J. Rozman/ (rormoyageny 42117 Telephone 512-418-9944
(Name (Print/Type) | Mark J. Rozman Date 2015-01-30 )

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | ITL.2523C1US (P39131C)
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Providing Common Caching Agent For Core And Integrated Input/Cutput (I0) Module

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

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

Secrecy Order 37 CFR 5.2

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

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Yen-Cheng Liu
Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City Portland State/Province OR Country of Residence i| Us

Mailing Address of Inventor:

Address 1 5240 NW Primino Avenue

Address 2

City Portland | State/Province | OR
Postal Code 97229 | Country i us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Robert G. Blankenship

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

City | Tacoma State/Province | WA Country of Residence i | US

Mailing Address of Inventor:

Address 1 3115 N. 20th Street

Address 2

City Tacoma | State/Province | WA
Postal Code 98406 | Country i | us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Geeyarpuram N. Santhanakrishnan

Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | ITL.2523C1US (P38131C)
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention | Providing Common Caching Agent For Core And Integrated Input/Output (10) Module
City | Mercer Island State/Province | WA | Country of Residence i | US
Mailing Address of Inventor:
Address 1 9011 W Shorewood Drive, Apt 1308
Address 2
City Mercer Island | State/Province | WA
Postal Code 98040 | Country i us
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Ganapati N. Srinivasa
Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service
City | Portland State/Province | OR Country of Residence i | US
Mailing Address of Inventor:
Address 1 12559 NW Hartford Street
Address 2
City Portland | State/Province | OR
Postal Code 97229 | Country i | us
Inventor 5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Kenneth C. Creta
Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
City | Gig Harbor State/Province | WA | Country of Residencei | US
Mailing Address of Inventor:
Address 1 13714 47th Ave Ct NW
Address 2
City Gig Harbor | State/Province | WA
Postal Code 98332 | Country i | us
Inventor 6
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Sridhar Muthrasanallur
Residence Information (Select One) () US Residency (@) Non US Residency () Active US Military Service

EFS Web 2.2.8
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PTO/AIA/14 (03-13)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ITL.2523C1US (P38131C)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Providing Common Caching Agent For Core And Integrated Input/Output (10) Module

City |Bangalore Country of Residence i IN

Mailing Address of Inventor:

Address 1 #211, Embassy Tranquil, 3rd Block
Address 2 8th Main, Koramangala
City Bangalore | State/Province | KA
Postal Code 560034 | Country i | IN
Inventor 7
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Bahaa Fahim
Residence Information (Select One) (¢} US Residency () Non US Residency () Active US Military Service
City | San Jose State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 412 Violeta Court

Address 2

City San Jose | State/Province | CA
Postal Code | 95136 | Country i | us

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

generated within this form by selecting the Add button. Add
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 47785

Email Address | AddEmail | [Remove Email
Application Information:

Title of the Invention Providing Common Caching Agent For Core And Integrated Input/Output (10} Module

Attorney Docket Number| ITL.2523C1US (P39131C) Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 7 Suggested Figure for Publication (if any)
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PTO/AIA/14 (03-13)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ITL.2523C1US (P38131C)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Providing Common Caching Agent For Core And Integrated Input/Output (10) Module

Publication Information:

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

Req uest Not to Publish. I hereby request that the attached application not be published under

[] 35U.S.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select COne: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 47795

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 13324053 2011-12-13

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

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

| Remove |
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the =
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PTO/AIA/14 (03-13)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ITL.2523C1US (P38131C)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Providing Common Caching Agent For Core And Integrated Input/Output (10) Module

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

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

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

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

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

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO}, the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c¢) and (h). This box should not be checked if the applicant
does not wish the EPQ, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.
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PTO/AIA/14 (03-13)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | ITL.2523C1US (P38131C)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Providing Common Caching Agent For Core And Integrated Input/Output (10) Module

Applicant 1

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

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here.

Organization Name

Intel Corporation

Mailing Address Information:

Address 1 2200 Mission College Boulevard

Address 2

City Santa Clara State/Province CA
Country il us Postal Code 95054
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:
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PROVIDING COMMON CACHING AGENT FOR
CORE AND INTEGRATED INPUT/OUTPUT (10) MODULE

[0001] This application is a continuation of United States Patent Application Serial No.
13/324,053, filed December 13, 2011, the content of which is hereby incorporated by reference.

Background

[0002] In modern multiprocessor (MP)-socket computer systems, various topologies are
possible. Such systems often include many different semiconductor components realized as
integrated circuits (ICs). The ICs include processors, memories, chipsets, input/output hubs

(IOHs) and so forth.

[0003] As process nodes advance, greater amounts of functionality can be incorporated into a
single semiconductor die. One integration trend is to integrate an 10 component such as
functionality of an IOH into a central processing unit (CPU) die. The main motivation for doing
so is to reduce the bill of material (BOM) cost of a computer system, and enable small form

factors while reducing overall power consumption.

[0004] But problems arise once an 10 component is integrated on the same chip with a
multiprocessor. Traditional 10 integration treats the IO component as a separate caching agent,
meaning that dedicated logic is associated with the 10 component to handle cache coherency
operations. When an 10 agent is performing read/write operations to main memory, it has to
snoop the CPU side cache to maintain cache coherency. In MP systems, this becomes a major
scaling problem. For example, in an § socket system, there are effectively 16 caching agents in
the system, which can degrade performance. And the efforts to scale up a system to support

these many caching agents are not trivial.

Brief Description of the Drawings

[0005] FIG. 1 is a block diagram of a portion of a multiprocessor system in accordance with an

embodiment of the present invention.

[0006] FIG. 2 is a block diagram of a caching agent in accordance with an embodiment of the

present invention.
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[0007] FIG. 3 is a flow diagram of a method in accordance with an embodiment of the present

invention.

[0008] FIG. 4 is a flow diagram of a method in accordance with another embodiment of the

present invention.

[0009] FIG. 5 is a block diagram of an example of a possible deadlock scenario that can be

avoided according to various embodiments.

[0010] FIG. 6 is a block diagram of a multicore processor in accordance with an embodiment of

the present invention.

[0011] FIG. 7 is a block diagram of a multiprocessor system in accordance with an embodiment

of the present invention.

Detailed Description

[0012] In various embodiments, an 10 agent can be integrated into a multiprocessor socket such
as a multicore processor for use in a MP server system, while avoiding scaling issues. More
specifically, a CPU caching agent can be configured to support both CPU traffic and 10 traffic as
well, thereby resolving the scaling issue. Performance can be enhanced by bringing the 10 agent
and CPU core(s) closer. This IO agent includes functionality to provide an interface between
one or more peripheral devices coupled to the processor by off-chip links such as Peripheral
Component Interconnect Express (PCIe™) links, and may take the place of a separate chipset

component such as an IOH.

[0013] Referring to FIG. 1, shown is a block diagram of a portion of a multiprocessor system in
accordance with an embodiment of the present invention. As shown in FIG. 1, system 100
includes a pair of processor sockets 110y and 110;. In the embodiment shown, each socket 110
(generally) corresponds to a multicore processor. For ease of discussion, reference will be made
to the components within socket 110,. In the embodiment of FIG. 1, socket 110; may be
identically configured. However, understand that in other embodiments, heterogeneous

processor sockets may be present.
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[0014] As seen, socket 110 includes a plurality of cores 12000 — 1200,. As examples, socket
110 can include 4, &, or another such number of cores. Each of the cores can include various
components including a processor pipeline having multiple stages such as a front end unit, one or
more execution units, and a back end unit. In addition, one or more levels of cache memories
can be present within the cores. Each of cores 120 may be coupled to a shared cache memory
1309, which may be a last level cache (LLC). As seen, LLC 130 can include a caching agent
135¢. In various embodiments, this caching agent may be a combined caching agent both for the
CPU as well as for an integrated 10 agent. More specifically, socket 110y may include an 10
module (hereafter an integrated 10 module or 110 module). This IIO module may act as an
interface to one or more off-chip peripheral or 10 devices (not shown in FIG. 1) coupled to the
processor, ¢.g., via PCIe™ links. Examples of such IO devices include storage devices, network

interfaces, graphics cards, and so forth.

[0015] As further seen, socket 110y may include an integrated memory controller (IMC) 145, to
provide an interface to a system memory (not shown for ease of illustration) via a memory
interconnect. Socket 110; includes similar components and can be coupled to socket 110, via an
interconnect 150, which in one embodiment can be a point-to-point (PtP) link in accordance with

a Intel® Quick Path Interconnect (QPI) protocol.

[0016] Referring now to FIG. 2, shown is a block diagram of a caching agent in accordance with
an embodiment of the present invention. As shown in FIG. 2, caching agent 200 may be logic
interposed between one or more cores of a processor and a LLC 230. In addition, caching agent
200 may also provide an interface between an 110 module within a multicore processor and the
LLC. As seen, caching agent 200 can include an ingress port 210 that includes multiple ingress
queues 211 —213. As seen, ingress port 210 may be coupled to an arbiter 215 which can
arbitrate amongst incoming requests and provide them to a table of requests (TOR) 220. As
seen, TOR 220 may be a buffer or other temporary storage for holding incoming requests. In the
embodiment shown, TOR 220 may include at least one dedicated resource 225 for posted
transactions. In one embodiment, dedicated resource 225 may be a single entry of the queue,

although the scope of the present invention is not limited in this regard.
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[0017] Still referring to FIG. 2, TOR 220 interfaces with LLC 230. More specifically, this LLC
may be a bank or other portion of the LLC associated with the caching agent. To provide access
to other locations within the processor via a ring interconnect 260, an ingress queue 240 and an
egress queue 250 may be provided. Thus via caching agent 200, cores of the processor and an
11O module can maintain coherency without the need for additional caching agents. Although
not shown for ease of illustration, understand that caching agent 200 may further include various
coherency logic to perform cache coherency operations on behalf of the cores and 11O module,
and to enable coherent access with regard to both the core transactions and 10 device

transactions as described herein.

[0018] Note that although a single structure is shown in FIG. 2 for ease of illustration,
understand that a caching agent can be distributed such that each of different portions of the

caching agent can be associated with a corresponding core and LLC bank or slice.

[0019] With this approach, the 11O module proxies through the CPU caching agent to access
memory or other IO devices, therefore reducing the overhead of allocating dedicated resources
for an integrated 1O caching agent. This also reduces the amount of snoop traffic needed since a
reduced number of caching agents per system can be realized. Thus in various embodiments, a
system can include a single caching agent per multicore processor socket, where each socket

includes multiple cores and an 110 module.

[0020] Embodiments also provide an IO performance enhancement. More specifically, since
this ITO module is much closer to an internal CPU cache such as a LLC, an 1O device supported
by the 11O module can directly “push” coherent data into this cache where any processor core
within the same socket can have a very fast path to access the data. This is opposed to the
conventional approach where an off-chip IO device must issue a direct cache access (DCA) hint
to a processor core to cause a cache line to be brought into the LLC. To this end, an 10 device
coupled to an 11O module in accordance with an embodiment of the present invention can

generate an allocating transaction that can lodge data directly into the LLC.

[0021] In this way 10 data can be brought closer to the CPU cache, providing a more efficient
mechanism to lodge data from an 10 device directly into a LLC of a processor and without the

need for first storing the data in a system memory, reducing bandwidth consumption. Still
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further, the need for a direct cache hint from the 1O device to a core to cause a read request to

obtain the data can be avoided.

[0022] Referring now to FIG. 3, shown is a flow diagram of a method in accordance with an
embodiment of the present invention. As shown in FIG. 3, method 300 may be used to perform
allocation of data from an 10 device coupled to a multicore processor directly into a cache
memory of the processor. More specifically, method 300 of FIG. 3 can be used to insert data
into the cache in a manner that avoids both: first providing the data to a system memory coupled
to the processor (such as a dynamic random access memory (DRAM)) via an integrated memory
controller of the processor; and the need for sending a hint to a core of the processor to cause the

data to be requested and stored into the cache.

[0023] As seen in FIG. 3, method 300 may begin by receiving an allocation transaction in an 11O
module from an 10 device (block 310). For example, this allocation transaction can be a request
to write data directly into a cache memory, e.g., a LLC of the processor, and it can be received
from an 10 device such as a peripheral device coupled to the processor via a PCle™ link, for
example. As seen, this allocation transaction can be forwarded from the 110 to a CPU caching
agent (block 320). Because in various embodiments there is no separate caching agent for the
I1O, this transaction can be directed to a common caching agent that performs caching agent

functionality both for processor cores and the 110.

[0024] Responsive to this request, control passes to block 330 where the data can be directly
stored into the LLC. In one embodiment, a least recently used (LRU) algorithm can be used to
place the data, along with a way mask to restrict the LLC ways that can be allocated to 11O data.
More specifically the data can be stored coherently in accordance with a given cache coherency

protocol (e.g., a modified exclusive shared invalid (MESI) protocol).

[0025] With the data now present in the LLC, it can be accessed a number of times for read and
write operations by any of the cores of the processor as well as the initiating IO device or other
10 devices coupled to the processor (block 340). Conventional cache coherency protocol
operations and compliance with ordering rules can be performed when accessing this data to
maintain coherency. During normal cache operation, it can be determined whether the data of

this cache line is to be evicted (diamond 350). If so, the data can be written back to memory
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(block 360). Using method 300 in this way, embodiments provide the ability to efficiently load
data from an 1O device directly into a processor cache, without the need for consuming any
memory bandwidth. Instead it is only upon an eviction from the cache that the data is written to
system memory. Although shown with this particular implementation in the embodiment of

FIG. 3, understand the scope of the present invention is not limited in this regard.

[0026] Various elements both within an 110 module and CPU caching agent can be configured to
avoid deadlocks and ensure reasonable performance. First, for PCIe™ ordering rule compliance
and in order to sustain performance, a drop ownership indication can be provided by a CPU
caching agent to send an indication back to the I1O to drop ownership of a cache line in the case
that an external snoop request to an existing ownership request is detected. In contrast,
conventional 110 implementation prefetches ownership of a cache line long prior to when the 110
device is read to retire and meet write ordering. Thus the way a conventional 11O works,
ownership of a line is acquired before the write of the cache line is ready to commit to the
system. Only when write ordering is met will a write to the system occur. During this time, any
incoming snoops to the same line will cause the 110 to lose ownership of the line and a request

for ownership must be re-issued to obtain the ownership again.

[0027] Referring now to FIG. 4, shown is a flow diagram of a method in accordance with
another embodiment of the present invention. As shown in FIG. 4, method 375 can be used to
prevent deadlocks by causing an 11O to drop ownership of a given cache line when a conflicting
request is received. Specifically as shown in FIG. 4, method 375 may begin by determining that
a snoop request is received in a caching agent for a cache line that is owned by an IO module
(diamond 380). This ownership can be based on state information associated with the cache line,
¢.g., an ownership indicator as well as cache coherency state information, in some embodiments.
When such request is received, the caching agent can send a drop ownership indication to the 10
module to cause the module to drop ownership of the cache line (block 385). Note that this
indication may be because it is likely that the ownership of the cache line by the IIO module is
responsive to a prefetch by a coupled 10 device and thus the data with regard to the 10 device is

of a speculative nature and is not yet needed.
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[0028] As further shown in FIG. 4, control next passes to block 390 where the ownership of the
cache line can be granted to the initiator of the snoop. In this way, this requestor can perform
desired operations on the data. Then the data may later be accessed by the 10 device. Although
shown with this particular implementation in the embodiment of FIG. 4, understand the scope of

the present invention is not limited in this regard.

[0029] Thus by using the above-described mechanism to relinquish the ownership, deadlocks
can be avoided. Instead in a conventional system, one can easily imagine that two 11Os in the
system may both acquire ownership for the non-oldest transaction and both are bidding for the
oldest transaction in order to retire. Unless either side relinquishes the ownership, the system

will result in a deadlock.

[0030] There are two types of 11O traffic that will be seen by CPU agents, namely posted and
non-posted requests, according to a PCIe™ specification, e.g., the PCI Express™ Specification
Base Specification version 2.0 (published January 17, 2007) (hereafter the PCle™ specification).
Generally, a posted transaction is a transaction which when sent by a source is considered
complete by the source and the source does not receive a completion or other confirmation
message regarding the transaction. One such example of a posted transaction may be a write
transaction. In contrast, a non-posted transaction is not considered completed by the source until
a return message is received, namely a completion. One example of a non-posted transaction is a
read transaction in which the source agent requests a read of data. Accordingly, the completion
message provides the requested data. Posted requests must not be blocked by non-posted
requests in the fabrics otherwise a deadlock concern exists. For example, if IO posted requests
that are proxying through the CPU caching agent cannot obtain access to a requested resource to
send requests to memory or to a remote 110, it will prevent any non-posted requests either from

the core or 11O from completing, thus creating a deadlock.

[0031] Referring now to FIG. 5, shown is a block diagram of an example of a possible deadlock
scenario that can be avoided according to various embodiments. As seen in FIG. 5, system 400
includes a first multicore processor 410, coupled to a second multicore processor 410;. As seen,
each processor includes a corresponding core 420 and an 110 module 430. Of course, multiple

cores can be present in different embodiments. In addition, each processor includes a caching
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agent 440, which acts as the caching agent for both the core and the 11O module. As seen, core
4200 may be issuing non-posted requests, such as core memory mapped 10 (MMIO) read
requests from a non-posted queue 422, to a TOR 444, of caching agent 440,. If these non-posted

reads are in front of posted requests, deadlocks may occur.

[0032] As further seen, IIO module 430, includes a posted queue 432, used to store pending
posted requests such as inbound (inbound to the processor) memory write requests as well as a
non-posted queue 434, which may store non-posted requests such as outbound non-posted read
requests, e.g., from the processor or another 10 agent to the 10 device. Thus as seen transactions
in write queue 434, may be ordered after transactions in write queue 432¢. By providing a
dedicated posted resource within TOR 444, a deadlock situation can be avoided. Note that the
PCIe™ ordering rules dictate that posted requests are not blocked by non-posted requests and

thus in general write transactions proceed ahead of read transactions.

[0033] To avoid such deadlocks, embodiments can configure CPU caching agents appropriately.
This configuration includes enabling the CPU caching agent to perform resource reservation and
ordering, conflict bypass, and arbitration policy in accordance with an embodiment of the present
invention. To this end the CPU caching agent preserves dedicated resources for posted requests,
e.g., reserving at least one resource such as an entry of a TOR for a posted request.

Embodiments may also ensure the reserved resource is consumed by the “oldest” posted request
from the 110, otherwise a younger request may take up the resource but cannot retire while

waiting for the oldest request, which may be stuck in a fabric.

[0034] A CPU caching agent in accordance with an embodiment of the present invention can
also detect and bypass address conflicts if a posted request were to match an older non-posted
request that has the same address, thus providing a conflict bypass. Embodiments may further
provide an arbitration policy such that where there is an anti-starvation mechanism in the
arbitration scheme within the CPU caching agent, it ensures that the oldest posted request still

can make it through the arbitration to avoid a deadlock.

[0035] With the above-mentioned configuration of a CPU caching agent, an 11O can be coupled
behind a CPU caching agent and benefit from reduced complexity and component count. That is

by proxying I1O-related transactions through a CPU caching agent as opposed to having separate
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dedicated 10 agents coupled to a socket via an off-chip link, a better scaling profiling and
performance advantages can be realized. Embodiments also potentially increase the possibility
of more platform configurations that can be supported. This integration along with low latency

route-through (using ring resources) can accommodate various platform configurations.

[0036] By reducing the number of caching agents, much less resource division in the system
such as home agent tracker entries etc. occurs, and by reducing the amount of snoop overhead

due to the number of caching agents in a system, improved scaling/performance can be achieved.

[0037] Referring now to FIG. 6, shown is a block diagram of a multicore processor in
accordance with an embodiment of the present invention. As shown in the embodiment of FIG.
6, processor 700 includes a distributed configuration having partitions or slices each including a
core 710 and a partition of a caching agent 715 and a LLC 720. Note that while distributed
caching agents are shown, understand that these distributed portions form a single caching agent,
and which is configured to handle cache coherency operations both for the cores as well as an

110 module 750.

[0038] In general, each core 7100-710, may include low level caches in addition to various
execution units and additional processing elements. In turn, the various cores may be coupled to
cach other and to a shared cache memory formed of a plurality of units of a LLC 740, — 740, via
caching agent 715¢-715,. In various embodiments, LLC 740 may be shared amongst the cores
and 11O module 750. As seen, a ring interconnect 730 thus couples the cores together, and

provides interconnection between the cores, caching agent 715 and 11O module 750.

[0039] As seen in FIG. 6, 11O module 750 can provide an interface to various off-chip
1O/peripheral devices (not shown for ease of illustration in FIG. 6). To this end, IIO module 750
can include various interfaces including multiple PCIe™ interfaces 752¢-752,, a direct media
interface (DMI) 754, and an 10 advance programmable interrupt controller (I0 APIC) 755. As
seen, 11O module 750 also can be coupled to a power control unit (PCU) 760.

[0040] To provide communications with other components of a system, ring interconnect 730
may couple to a home agent 770 that in turn guards an integrated memory controller (IMC) 775.

In turn, IMC 775 can communicate, ¢.g., via DDR links, to a system memory coupled to the
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processor. Furthermore, a Intel® Quick Path Interconnect (QPI) interface 780 can couple to ring
interconnect 730 to act as an interface to another agent (such as another processor in a
multiprocessor system) coupled to the processor via a QPI™ link. Although shown with this
particular configuration in the embodiment of FIG. 6, understand the scope of the present

invention is not limited in this regard.

[0041] FIG. 7 is a block diagram of a multiprocessor system 800 coupled with point-to-point
(PtP) system interconnects in accordance with an embodiment of the present invention. In the
embodiment shown, each processor 810 includes one instance of an integrated memory
controller 815 that in turn is coupled to a corresponding local portion of a system memory 820,
e.g., via various memory links such as double data rate (DDR) channels. As seen, one of the
processors is connected to a peripheral controller hub (PCH) 830 via, e.g., DMI and PCle™
links. In the embodiment shown, a QPI™ link 825 is used to connect the two processors. Note
that each of the processors can include an 11O module to provide an interface to one or more off-
chip peripheral devices and a single caching agent shared by the 11O module and the cores of the
processor. As further seen in FIG. 7, PCH 830 may communicate with various devices including
a basic input/output system (BIOS) storage 835 such as a flash memory, a serial advanced
technology attach (SATA) device 840 such as a disk drive, and a network interface 850, e.g., an

FEthernet device.

[0042] Embodiments may be implemented in code and may be stored on a non-transitory storage
medium having stored thereon instructions which can be used to program a system to perform
the instructions. The storage medium may include, but is not limited to, any type of disk
including floppy disks, optical disks, solid state drives (SSDs), compact disk read-only memories
(CD-ROMs), compact disk rewritables (CD-RWs), and magneto-optical disks, semiconductor
devices such as read-only memories (ROMs), random access memories (RAMSs) such as
dynamic random access memories (DRAMs), static random access memories (SRAMs), erasable
programmable read-only memories (EPROMs), flash memories, electrically erasable
programmable read-only memories (EEPROMs), magnetic or optical cards, or any other type of

media suitable for storing electronic instructions.
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[0043] While the present invention has been described with respect to a limited number of
embodiments, those skilled in the art will appreciate numerous modifications and variations

therefrom. It is intended that the appended claims cover all such modifications and variations as

fall within the true spirit and scope of this present invention.
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What is claimed is:

1. A processor comprising:

a plurality of cores, a shared cache memory, a memory controller to interface with a
memory coupled to the processor, and an integrated input/output (IIO) module to interface
between the processor and an 1O device coupled to the processor, wherein the processor is to
receive an allocation transaction from the 10 device and directly store data of the allocation

transaction into the shared cache memory.

2. The processor of claim 1, further comprising a caching agent to perform cache

coherency operations for the plurality of cores and the 11O module.

3. The processor of claim 2, wherein the caching agent is a single caching agent for
the processor and including a plurality of distributed portions each associated with a

corresponding one of the plurality of cores.

4. The processor of claim 3, wherein the plurality of distributed portions of the

caching agent are coupled via a ring interconnect.

5. The processor of claim 2, wherein the caching agent includes a table of requests

to store pending requests for the plurality of cores and the 110 module.

6. The processor of claim 5, wherein the table of requests includes at least one

dedicated entry to store a posted transaction.

7. The processor of claim 1, wherein the shared cache memory comprises a last level
cache (LLC) including a plurality of distributed portions each associated with a corresponding

one of the plurality of cores.

8. The processor of claim 1, wherein the processor is to directly store the data of the
allocation transaction into the shared cache memory without initiation of a memory transaction

to the memory.
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9. The processor of claim 8, wherein the processor is to write the data of the

allocation transaction to the memory responsive to eviction of a cache line including the data.

10.  The processor of claim 2, wherein the caching agent is to send a drop ownership
indication to the IIO module for a cache line owned by the 110 module for the 10 device
responsive to receipt of a snoop request in the caching agent for the cache line from another

agent.

11.  The processor of claim 10, wherein the 1O device prefetched the cache line, and

another agent is one of the plurality of cores.

12.  The processor of claim 1, further comprising a ring interconnect to couple the

plurality of cores and the shared cache memory via a caching agent.

13. A machine-readable medium having stored thereon instructions, which if
performed by a machine cause the machine to perform a method comprising:

receiving an allocation transaction in an integrated input/output (IIO) module of a
multicore processor from an 10 device coupled to the multicore processor;

forwarding the allocation transaction to a caching agent of the multicore processor to
cause the data to be stored into a shared cache memory of the multicore processor, the caching
agent shared by a plurality of cores of the multicore processor and the 110 module; and

directly storing the data of the allocation transaction into the shared cache memory of the
multicore processor without sending the data to a system memory coupled to the multicore

Proccssor.

14. The machine-readable medium of claim 13, wherein the method further comprises
accessing the data in the shared cache memory via at least one of the plurality of cores of the

multicore processor a number of times, without sending a transaction to the system memory.
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15. The machine-readable medium of claim 13, wherein the method further comprises
sending the data to the system memory from the shared cache memory if a cache line including

the data is evicted from the shared cache memory, when the cache line includes modified data.

16. The machine-readable medium of claim 13, wherein the method further comprises
sending a drop ownership indication to the 110 module for a cache line owned by the IIO module
responsive to receipt of a snoop request in the caching agent for the cache line from another

agent.

17. A system comprising;:

a first multicore processor including a first plurality of cores, a first shared cache
memory, a first integrated input/output (II0) module to interface between the first multicore
processor and a first plurality of IO devices coupled to the first multicore processor, and a first
caching agent to perform cache coherency operations for the first plurality of cores and the first
11O module, wherein the first caching agent is to receive an allocation transaction from the first
ITO module and directly store data of the allocation transaction into the first shared cache
memory;

a second multicore processor including a second plurality of cores, a second shared cache
memory, a second 110 module to interface between the second multicore processor and a second
plurality of IO devices coupled to the second multicore processor, and a second caching agent to
perform cache coherency operations for the second plurality of cores and the second 110 module;
and

a peripheral controller coupled to at least one of the first and second multicore

Proccssors.

18.  The system of claim 17, wherein the first caching agent includes a table of
requests having a plurality of entries each to store a pending request for one of the first plurality
of cores or the first I10 module, including at least one dedicated entry to store a pending request

corresponding to a posted transaction.
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19.  The system of claim 17, wherein the data in the shared cache memory is to be
accessed via at least one of the first plurality of cores a number of times, without sending a

transaction to a system memory coupled to the first multicore processor.

20.  The system of claim 17, wherein the first caching agent is a single caching agent
for the first multicore processor and includes a plurality of distributed portions each associated
with a corresponding one of the first plurality of cores, the first shared cache memory comprises
a last level cache (LLC) including a plurality of distributed portions each associated with a

corresponding one of the first plurality of cores.
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Abstract of the Disclosure

In one embodiment, the present invention includes a multicore processor having a
plurality of cores, a shared cache memory, an integrated input/output (I10) module to interface
between the multicore processor and at least one IO device coupled to the multicore processor,
and a caching agent to perform cache coherency operations for the plurality of cores and the 11O

module. Other embodiments are described and claimed.
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Filing Date:

Title of Invention:

Providing Common Caching Agent For Core And Integrated Input/Output
(10) Module

First Named Inventor/Applicant Name:

Yen-Cheng Liu

Filer:

Mark J. Rozman/Stephanie Petreas

Attorney Docket Number: ITL.2523C1US (P39131C)
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
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Miscellaneous-Filing:
Late Filing Fee for Oath or Declaration 1051 1 140 140

Petition:
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Electronic Acknowledgement Receipt

EFSID: 21354273
Application Number: 14609620
International Application Number:
Confirmation Number: 1448

Title of Invention:

Providing Common Caching Agent For Core And Integrated Input/Output

(10) Module

First Named Inventor/Applicant Name:

Yen-Cheng Liu

Customer Number:

47795

Filer:

Mark J. Rozman/Stephanie Petreas

Filer Authorized By:

Mark J. Rozman

Attorney Docket Number: ITL.2523C1US (P39131C)
Receipt Date: 30-JAN-2015
Filing Date:
Time Stamp: 11:36:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1740

RAM confirmation Number 9609

Deposit Account 504238

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
ITL2523C1USPatentApplicati 138699
1 Transmittal of New Application atentipplication no 2
Trans.pdf
90781e51f4d01b3e5cha7ecf9b57c78ae004]
Warnings:
Information:
ITL2523CT1USFeeT ittal 256063
2 Fee Worksheet (SB06) ;fe ransmittal. no 2
p 4015e9a9005ecac5ef27ff457eab3bal80e1
af20
Warnings:
Information:
1505758
3 Application Data Sheet ITL2523CT1USAppDataSheet.pdf no 8
6e35c64c397973ee8ab2ca3d33749abc900
<5051
Warnings:
Information:
ITL2523C1USPatentApplicati 166783
4 atentApplication yes 17
pdf
2b2ddb794a605beda85096972ca82e13e2
8aaf6f
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 12
Claims 13 16
Abstract 17 17
Warnings:
Information:
R T 47787
5 Drawings-only bla.ck and white line TL2523USDrawings.pdf no 7
drawings
5cccl 3afe3a756d92321a184181964234¢22)
4ffa
Warnings:
Information:
378445
INTELGeneralPOAforUSNEW.
6 Power of Attorney o no 3
p aac5908cd82¢344f167308ab81deccf9eb51
6993
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Warnings:

Information:

. . . 80539
7 Assignee showing of ownership per37 | 1) 53 -1 )5373ToFile pdf no 3
CFR 3.73.
a2f668063744f233426ac2347c6ef96b1b38|
dffo
Warnings:
Information:
Infi tion Discl Stat t (IDS) 759528
8 nrormation Lisclosure >tatemen ITL2523C1USIDStofile.pdf no 8
Form (SB08)
61bd1ad51339b698%a3502e1342342d4d 7|
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
36975
9 Fee Worksheet (SB06) fee-info.pdf no 2
5eb236d2d9b8a2e3ale273d6f2alle7c6dd
22d11
Warnings:
Information:
Total Files Size (in bytes); 3370577

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Filer:
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Filer Authorized By:
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Attorney Docket Number: ITL.2523C1US (P39131C)
Receipt Date: 30-JAN-2015
Filing Date:
Time Stamp: 11:36:10

Application Type:

Utility under 35 USC 111(a)
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Submitted with Payment
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Payment Type Deposit Account
Payment was successfully received in RAM $1740

RAM confirmation Number 9609

Deposit Account 504238
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Trans.pdf
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1505758
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Warnings:

Information:

. . . 80539
7 Assignee showing of ownership per37 | 1) 53 -1 )5373ToFile pdf no 3
CFR 3.73.
a2f668063744f233426ac2347c6ef96b1b38|
dffo
Warnings:
Information:
Infi tion Discl Stat t (IDS) 759528
8 nrormation Lisclosure >tatemen ITL2523C1USIDStofile.pdf no 8
Form (SB08)
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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