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.
13/324,053 03/17/2015 8984228 ITL.2523US (P39131) 5133
47795 7590 02/25/2015
INTEL CORPORATION
c¢/o CPA Global

P.O. Box 52050
Minneapolis, MN 55402

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 595 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;

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.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, {ogether with applicable fee(s), to; Mail  Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1458
Alexandria, Virginia 22313-1456
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for Lmnsmmni_ the ISSUE FEE and MUBLICATION FEE (if reguired). Blocks I through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed tu the cureent cowespondence address as
indicated unless corrected below or directed otharvuxe in Block 1, by (a) specifying 4 new correspondence address; and/or (b) indicating a separate "FEE ADDRESS™ for
maintenance fee uotifications.

w\InU: A certificate of mailing ¢an only be used for domestic mailings of the

ee(s) Transnuitt ificate cannot be used forany other accompanying
F.\pcis Bach additional paper, such as an assignment or Formal drawing, must
have its own cettificate of mailing or transmission.

This ¢

CTURRENT CORR

{Note: U,

Certificate of Mailing or Trassmission

e 41193 . 75% . -~ ,\U” 42014 { hereby cextify that this Fee{s) 1 being deposited with-the United
[ROP, PRUNER & HU,PC. Qiﬁie; PO{SI al S? letle vlvxtsn su ;'Sc‘;e{tpo age ésr first class ma,ll in an »nvelf‘qjve

C O RTNOD TR YT o addressed to the Mail Stop 3 F address above, or being facsimule
1616 5. VOSS RD., SUITE 750 transmitied to the USPTO (‘3/ 13273 2885, o the date indicated below.

HOUSTON, TX 7T7057-2631

{Depositor’s name?

(Signaturs}
{Dats)
APPLICATION MO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NQ. CONFIRMATION NO.
13/324,053 V27132011 Yea-Cheng Liu 23US (P39131) 5133
TITLE OF INVENTION: Providing Comumon Caching Agent For Core And Inteprated Input/Output (I0) Module
E APPLN. TYPE ENTITY STATS i SEUE FEE DUE E PUBLICATION FEE DUE [ PREV. PAID ISSUEFEE TOTAL FEE(S) UE DATE DU
nonprovisional UNDISCOUNTED 3960 $0 $0 $950 027122018
E EXAMINFR 3 ART UPIT E CLASS-SUBCLASS ]
DUDEK JR, EDDWARD J 2136 711-130000
1. Chan g(; of-correspondence address.or indication of "Fee Address™ (37 2. For printing onthe pateat front page, fist

1 Trop, Pruner & Hu, P.C.

. (1} The names.of up to 3 registered patent attorneys
'\..3 Change of correspondence address {or Change of Correspondence oragents OR, alternatively,

Address form PTO/SR/IZL) attached. . 9
(n The name of a single firm (having a5 & mesy nber a

& "Fee Address” indication (or "Fee Address” Indivation form g rHEy or culenh and the names of up o

PTOISBM4T: Rev 03-02 or miore recent) attached. Use of a.Custoiey tered patent attorneys-or ageats. [f go name is 3

Number is required. name will be m.nted
. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print-or tvpe)

PLEASE NOTE

[vS]

He Unless 4-- assignee is identified below, ao assignee data will appesar on the patent. If ad assignee 18 identified below, the docurent has beex filed for

recordation gs set forth in 37 CER 311, € ‘ompletion of this form is NOT a substituie for filing an assignment.
(A) NAME OF ASSIGNEE {B) RESIDENCE: (CITY and STATE GR COUNTRY)
Intel Corporation Santa Clara, CA

Please check the appropriste assignee category o categories {will not be printed on the patest) : LA tndividual R Corporation or othier private gioup entity L3 Goversinent

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): {Please fArst reapply any previously paid issue fee shown shove)
X3 fosue Fee [ A check is enclosed.
{d Publication Fee {No small entity discount permitted) Ld Payment by credit card. Form PTO-2038 15 attached.
b Advance Order - # of Copies K The director is hege by authorized to charge thg requ!ied fee{s), any de i‘c‘ency or credits any
overpaymeut, to )ep"s:-.fxcmum Number  H(0-4238 (encio an extra copy of this form}.

5. Change in Entity Statas (fromvstatus indicated above)
5. See 37 CFR 1.29

; Absent a vaiid certification of Micro Eantity Status (see forms FTO/SB/15A and 15B), issue
ment in the micro entity amonnt will not bé accepted at the risk of application abandonest.
[T if th

to be'a not

P4 Applicant certifying micre entity st

ication was previcusly under micro entity status, checking this box wil{ be taken

b Applicant asserting small entity status. See 37 CFR 1.27
on-of loss of enti ﬁcmw t to-micro entity status,

fwd Applicant-changing to reguiar undiseounted fee status. NOTE: Checking this box will be takento be a netification of loss of eatitiement to small or micre

entity status, as 4pphc;ble

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

Agthorized Sigvarare _/Mark J. Rozman/ Nate 2015-02-09
Typed or printed name Mark J. Rozman Registration No, 42 117
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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: OO-I 97

OR

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

PATENT NUMBER APPLICATION NUMBER

(if known)

13/324,053

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)
|:| Assignee recorded at Reel Frame 2015-02-09
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 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. Depar tment 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-PT0O-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. 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. 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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Electronic Patent Application Fee Transmittal

Application Number:

13324053

Filing Date:

13-Dec-2011

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.2523US (P39131)
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFSID: 21436388
Application Number: 13324053
International Application Number:
Confirmation Number: 5133
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.2523US (P39131)
Receipt Date: 09-FEB-2015
Filing Date: 13-DEC-2011
Time Stamp: 12:57:38

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $960
RAM confirmation Number 10641
Deposit Account 504238
Authorized User

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

\/11\4:—
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

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

1722245
1 Issue Fee Payment (PTO-85B) ITL2523_Fee_Trans.pdf no 1

<6852a71a355bec19889345b9a3b6d79a7c9|
cla88

Warnings:

Information:

204788
2 Miscellaneous Incoming Letter ITL2523Fee_Address.pdf no 2

0f72756a29ec05b0889f2b37f995d26¢362d|
0725

Warnings:

Information:

30616
3 Fee Worksheet (SB06) fee-info.pdf no 2

d669c2fde409285d553f50fabb22ca020e26|
0b13

Warnings:

Information:

Total Files Size (in bytes); 1957649

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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Issue Classification CPC

Application_ID

13324053
Document Date: 2/6/2015 Document Code: IIFW
APPLICATION_ID |SUBCLASS [MAINGROUP [SLASH |SUBGROUP |[TYPE |VERSION
13324053 GO6F 12 / 0815 F 20130101
13324053 GO6F 12 / 084 | 20130101
13324053 Y028 . 60 / 1225 A 20130101
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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. |
13/324,053 12/13/2011 Yen-Cheng Liu ITL.2523US (P39131) 5133
47795 7590 1212212014
EXAMINER

TROP, PRUNER & HU, P.C. | |
1616 S. VOSS RD., SUITE 750 DUDEK IR, EDWARD I
HOUSTON, TX 77057-2631

| ART UNIT | PAPER NUMBER |

2136
| MAIL DATE | DELIVERY MODE |
12/22/2014 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07) Mercedes EX1015, Page 10 of 164
U.S. Patent No. 9,575,895



Application No. Applicant(s)

13/324,053 LIUETAL.
. oy [ i AlA (First Inventor to
Notice of Allowability B bEK R o™ | Fie) 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 ALLOWARBILITY 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 08 October 2014.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ 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 1-3 and 5-20. 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 hitp://www Lsplc.govipatents/inil_events/gph/index.jsg or send an inquiry to PPHisedback@ysplo.aoy .

4. [] 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)[JSome *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. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O 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 20141219
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;354053 LU ET AL
OVAMIRAERRN {22
EDWARD DUDEK JR 2136
CPC
Symbol Type Version

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

19
(Assistant Examiner) (Date)
/EDWARD DUDEK JR/
Primary Examiner.Art Unit 2136 12/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20141219
WMercedes EX1015, Page t2of 164
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13324053 LIU ET AL.
EDWARD DUDEK JR 2136
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
711 130 G| o 13/ 00 (2006.0)
G| o 13/ 28 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
711 E12.038
NONE
Total Claims Allowed:
19
(Assistant Examiner) (Date)
/EDWARD DUDEK JR/
Primary Examiner.Art Unit 2136 12/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20141219

WMercedes EX1015, Page t3of 164
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;354053 LU ET AL
EDWARD DUDEK JR 2136
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 16 17

2 2 17 18

3 3 18 19

4 19 20

4 5

5 6

6 7

7 8

8 9

9 10

10 1

11 12

12 13

13 14

14 15

15 16
NONE

Total Claims Allowed:
19
(Assistant Examiner) (Date)
/EDWARD DUDEK JR/
Primary Examiner.Art Unit 2136 12/19/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20141219
WVercedes EX1015, Page t4 of 164
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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 11/12/2014
TROP, PRUNER & HU, P.C. DUDEK JR, EDWARD J
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631 | ART UNIT PAPER NUMBER |
2136
DATE MAILED: 11/12/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
13/324,053 12/13/2011 Yen-Cheng Liu ITL.2523US (P39131) 5133

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 02/12/2015

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

47795 7590 11/12/2014
TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631

ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/324,053 12/13/2011 Yen-Cheng Liu ITL.2523US (P39131) 5133
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 02/12/2015
| 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.
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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 DOCKET NO. | CONFIRMATION NO. |
13/324,053 12/13/2011 Yen-Cheng Liu ITL.2523US (P39131) 5133
| EXAMINER |
47795 7590 117122014
TROP, PRUNER & HU, P.C. DUDEK IR, EDWARD T
1616 S. VOSS RD., SUITE 750
HOUSTON, TX 77057-2631 [ axrowm PAPERNUMBER |

2136

DATE MAILED: 11/12/2014

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.

Page 3 of 3

PTOL-85 (Rev. 02/11) Mercedes EX1015, Page 17 of 164
U.S. Patent No. 9,575,895



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)

13/324,053 LIUETAL.
. oy [ i AlA (First Inventor to
Notice of Allowability B bEK R o™ | Fie) 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 ALLOWARBILITY 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 08 October 2014.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ 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 1-20. 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
hitp:/fwww.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

4. [] 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)[JSome *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. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O 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 20141107
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associate caching agent with CPU core - Google Scholar Page 1 of 2

Streamlined cache coherency protocol system and method for a mulliple processor single
chip device

SG Sy, 8 e PV enks At - LS 3 3 nis
.. the address bits (eg, OcsbAddr[35:0]). The cache coherency protocol assomates states with ... types
each cache line has a memory type determined by the processor core associated with the ... For
caching purposes, the memory type can be writeback (WB), write-through (WT), write ...

Cited by 28 Related articles  All 4 versions Cite Save

Method and apparatus for maintaining cache coherency in a computer system with a highly
pepeimed bus and muitspie conﬁrctrng snoop requests

.. be the same, yet they have a unlque relationship to aIIow agents to correctly associate one with ..
repIy via information stored in the snoop type bits 512 of the entry associated with the ... of the
problems that arise in computer systems that include a plurality of caching agents and a ...

Cited by 88 Related articles All 2 versions Cite Save

A 48-core [A-32 processor in 45 nm CMOS using on-die message-passing and BVFS for
periormance and power scahng

F|naIIy, the there is ho aI Iocate -onh- wr|te capab|I|ty in L1 caches of the core. gen- eration time
Packetlzatlon of core requests and responses into FLITs is handled by the assomated un-core ...
a core reads a message, it begins by invalidating all mes- sage passing data cache lines ...

Cited by 182 Relatad articies  All 5 versions Cite Save

Apparatus for maintaining multilevel cache hierarchy coherency in a muiliprocessor compuler
system

1008 - 8o :
PRES - OO

.. The |nvent|on assomates states W|th I|nes and deflnes rules governing state transmons
In the field of computer memories, a "line" refers to the basic unit of caching. ... Each line has
associated with it a state for each of the caches illustrated in FIG. ...
Cited by 52 Related articles  All 2 versions Cite  Save

Nehaiem ex cpu archrtectu:e
\\ \\ HISECa . (H ". -} '.. A

-- Ring stops shared by core/cache — Rlng stops tagged as “even’/"odd” polarities — Ring stops

onIy sink from a single ... QPI source snoop protocol — CA 0/CA1 act as caching agent hubs to the ...
System coherence manager for memory associated with the adjacent memory ...

Cited by 23 Related articles  All 2 versions Cite Save More

A 32 nm, 3 1 Billion Transrstor 12 Wide Issue Etamumo ?mcessor for Mission-Critical Servers

= Satiei Enen
fin, B R Satic-Stat

- S e 20182 - ine
OGS &

Armnoid, L Bim i 8 29
.- Cbox: Flg 15 shows eight Cboxes in PouIson Each of the Cbox manages its assomated
Last Level Cache and interfaces with a Poulson Core. A Cbox and a Sbox together form

a QPI caching agent, handling cacheable address space. ...

Cited by 53 Related articles  All 3versions Cite Save

Method and apparatus for shared cache coherency for a chip multiprocessor or mulliprocessor
system

.. Some embodlments |mplement a cachlng protocoI haV|ng two dlfferent modlfled states .. Often,
a smgle private cache may be associated with a single core as is the case in ... including a chip
multiprocessor having a shoop bus and implementing a shared cache coherency protocol ...

Citad by 85 Related articles Al 4 versions Cite Save
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associate caching agent with CPU core - Google Scholar Page 2 of 2

?E‘GC@SSQE‘ system

Appara‘{us and method for cachmg Eock condatsons in a mult

‘\\~O

'\\\“

Note that any or aII of the components of system 100 and assomated hardware may . 6 shows a
rowchart describing the steps for performing the cache lock process for one ... More specifically,
the present invention pertains to an apparatus and method for caching lock conditions in ...

Citad by 38 Related articles Al 2 versions Cite Save

Method and apparatus for maintaining cache coherency in a compuier system with a highly
pipelined bus and muttipte conﬂactmg snoop requests

AL e RS

Bant . - o Daadanta
aMerenant - Us s \\ \\-(11\,:-;&

.. be the same, yet they have a unlque relationship to allow agents to correctly associate one with ..
repIy via information stored in the snoop type bits 512 of the entry associated with the ... of the
problems that arise in computer systems that include a plurality of caching agents and a ...

Cited by 43 Related articles  All 4 versions Cite Save

Method and apparatus for maintaining cache coherency in a computer system with a highly
pipelined bus and muitiptc conflicting snoop requcsts

by
\\\

. Data Phase, a number of bus I|nes are driven, namely those bus lines associated with D ... MESI
cache protocol requires that each caching agent on the system bus associate one of ... a "locked”
state such that neither the processor core 438 nor another caching agent could access ...

Cited by 33 Related articles Al 2 versions Cite Save
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caching agent multi core processor - Google Scholar Page 1 of 2

Method and apparatus for maintaining cache coherency in a computer system with a highly
prpehned bus and muitiple conflicting snoop requests

ant - LS Patent 5,883,181, 1838 - Google Patenis

.. Main memory satisfies the demands of caches and vector units and often serves as the interface
f .. of the problems that arise in computer systems that include a plurality of caching agents and
a.. Cache coherency refers to the problem wherein--due to the use of multiple, or multi ...

Cited by 68 Related articles All 2 versions Cite Save

Streamiined cache coherency protocol system and method for a multiple processor single
chip device

alg .. o
< iy K Y ! :
ST S, S Venkataraman, Py

. For caching purposes, the memory type can be writeback (WB) write-through (WT ... CMP systems
W|th respect to increasing computer system performance while enabling cache coherency for ...
system with a plurality of active agents and memories (eg, caches, embedded memories ...

Cited by 2¢ Related articles Al 4 versions Cite Save

- \’\\\ ‘\ e i‘ atenis

A family of 45nm LA processors

S Kumarn Gk
R Kuma 5\,.\

T . & A YE =
State Girouits RYak: , 2008 - \.\\\\\ QR paa oy Y]

NG \ AN

.- 3 levels of on d|e caches L1 32KB instruction and wr|teback data caches, 256KB private L2 with
10 -cycle latency and shared L3 cache. ... low-latency FIFO that allows effectively arbitrary
voltage/frequency com- binations between communicating agents is implemented to ...

Cited by 239 Related articles Cite Save

Larrabee a many core x86 archstecture for visual computrng

2008 - dlaom Ralfel

.. For exampIe each agent can accept a message from one d|rect|on However before aIIocat|ng
a new line in the L2 cache, the ring network is used to check for data sharing, in order to ... The
inter-processor network also provides a path for the L2 caches to access memory. ...
Cited by 847 Related articies All 46 versions Cite Save

Ctearpa‘th hsghiy paraitet collision avoidance for multi- agem simulation

Sd Guy, J Chhugani, © Bim, N 8
obstacIe based formuIa t|on that can be combined with any underIy|ng multi- agent simulation. .

opt|m|zat|on problem that minimizes the change in underlying velocity of each agent subject to ...

constraints (Section 3). We present a polynomial-time algorithm for agents to compute ...

Cited by 128 Related articies All 12 versicns Cite  Save

b NA Ty [T Fin 200 - o3 aen
‘\;:1. RS T p e WS OF Ine L, LU - GLacin.org

The implementation of POWER7 TM: A highly parallel and scalable multi-core high-end
server pmcessor

D Wendel, R Kaita, B Cargond, J Clables. . - Solkk-Blate Circults .., 2010 - leeexpiore.dene org
Multl port reglster files and SRAM arrays are key enablers to empon multiple execut|on un|ts

is based upon work supported by the Defense Advanced Research Projects Agency under its ...

DRAM macro for the POWER7TM Processor 32MByte On-Chip L3 Cache”, ISSCC 2010 ...

Cited by 82 Related articles  All 2 versions Cite  Save

A fully anieg:ated muits CPEJ GPU and memory controller 32nm processor

a1 s 2 o~
‘\~\.n.\ Eonodi, A R onqt\: J Bhor. L - SolickState Circt

.. ring”) that connects between the CPUs, the GPU, the L3 cache and the system agent (SA) unit ..

5 includes 13 PLLs driv- ing independent clock domains for the core and cache slices, the ... a debug
bus that allows monitoring the traffic between the IA cores, GPU, caches and SA on ...

Cited by 83 Related articles  All 2 versions Cite  Save

e ag

4 - .
“,_\‘.\:.‘“_ ‘\\k\k\k

SRR R

Nehalem- -ex cpu archrtecture

S Kotta - csepsiad
.. Hot Ch|ps 2009 Cores and Last LeveI Caches Start with 8 Nehalem Cores — Modular and high

throughput . Ring stops shared by core/cache — Ring stops tagged as “even”/’odd” polarities ... 48

requests from any single caching agent — Multiple modes for flexible topologies ...

Cited by 23 Related articles  All 2 versions Cite Save More
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caching agent multi core processor - Google Scholar Page 2 of 2

Method and apparatus for processing mulliple cache misses using reload folding and store
mergmg

BY Kikuta, NG Samra - US P tG,e i Faiems
Memory unit 45 includes two levels of on- ch|p cachlng .. for maintaining multi-level cache coherency

in a processor with non-inclusive caches and processor ... Jul 9, 2002, International Business
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Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO OFFICE ACTION MAILED JULY 8, 2014

Sir:
In response to the Office Action mailed July &, 2014, 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): An apparatus comprising:

a multicore processor including a plurality of cores, a shared cache memory, an
integrated input/output (IIO) 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 110 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.

Claim 2 (original): ~ The apparatus of claim 1, wherein the caching agent includes a

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

Claim 3 (original):  The apparatus of claim 2, wherein the table of requests includes

at least one dedicated entry to store a posted transaction.

Claim 4 (canceled)

Claim 5 (currently amended): The apparatus of claim [[4]] 1, wherein the shared
cache memory comprises a last level cache (LLC) including a plurality of distributed portions

cach associated with a corresponding one of the plurality of cores.

Claim 6 (original): ~ The apparatus of claim 5, wherein the plurality of distributed

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

Claim 7 (original): ~ The apparatus of claim 1, wherein the caching agent is to receive
an allocation transaction from the 110 module, the allocation transaction received in the 11O

module from an IO device coupled to the multicore processor.
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Claim 8 (original): ~ The apparatus of claim 7, wherein the caching agent is to directly
store data of the allocation transaction into the shared cache memory and to not initiate a

memory transaction to a system memory coupled to the multicore processor.

Claim 9 (original): ~ The apparatus of claim 1, wherein the caching agent is to send a
drop ownership indication to the IIO module for a cache line owned by the IO module for an
10 device coupled to the multicore processor responsive to receipt of a snoop request in the

caching agent for the cache line from another agent.

Claim 10 (original): The apparatus of claim 9, wherein the 10 device prefetched the

cache line.

Claim 11 (original): The apparatus of claim 9, wherein the another agent is one of the

plurality of cores.

Claim 12 (currently amended): 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, 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 110 module; and
directly storing the data of the allocation transaction into [[a]] the shared cache memory

of the multicore processor.

Claim 13 (original): The method of claim 12, further comprising 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 a system memory coupled to the multicore

Proccssor.

Claim 14 (original): The method of claim 13, further comprising sending data of the
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cache line to the system memory from the shared cache memory if the cache line is evicted

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

Claim 15 (original): The method of claim 13, further comprising directly storing the
data of the allocation transaction into the shared cache memory without communicating with

the system memory.

Claim 16 (original): The method of claim 12, further comprising sending a drop
ownership indication to the IIO 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 (original): 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 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 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
11O module; and

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

Proccssors.

Claim 18 (currently amended): The system of claim 17, wherein the first caching

agent is to receive an allocation transaction from the first [IO module, the allocation transaction

comprising a request to directly store data of the allocation transaction into the first shared
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cache memory, and directly store the data of the allocation transaction into the first shared

cache memory.

Claim 19 (original): The system of claim 18, 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 (original): 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
cach associated with a corresponding one of the first plurality of cores, and wherein the

plurality of distributed portions of the first caching agent are coupled via a ring interconnect.
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REMARKS/ARGUMENTS
Pending claims 1-3, 5-7, 9, 11, 17 and 20 stand rejected under 35 U.S.C. §102(b) over
U.S. Publication No. 2004/0139283 (Arimilli). Applicants respectfully traverse the rejection.

Regarding claim 1, Arimilli fails to anywhere disclose or even suggest that a multicore processor
include a single caching agent that includes multiple distributed portions each associated with a
corresponding one of multiple cores of the multicore processor.

Here, contended support is from paragraph 40 of Arimilli. However, neither here nor
anywhere else in the reference is there any disclosure of distributed portions of a single caching
agent. Rather, regarding paragraph 40, all that is described is that a processing unit includes a
cache hierarchy that may include separate level one (L1) caches for each processor core, and a
level two (L2) cache shared by multiple processor cores. The L1 caches thus do not meet the
recited subject matter regarding a caching agent to perform cache coherency operations for an
integrated 10 module. And clearly, the shared L2 cache disclosure fails to anywhere address that
this be in the form of distributed portions. Nor is there any disclosure of distributing a caching
agent as set forth in the claim. Rather, all that Arimilli discloses is that each cache (namely the
L1 and L2 cache) includes cache array, directory and controller. Nonetheless, nothing here nor
anywhere else discloses the distributed arrangement. Accordingly claim 1 and the claims
depending therefrom are patentable over the cited art.

Regarding independent claim 17 Arimilli fails to disclose the arrangement set forth, in
which a first caching agent includes a table of requests with multiple entries each to store
pending requests for a core or an integrated IO module. Further, there is absolutely no disclosure
that this agent includes at least one dedicated entry to store a pending request corresponding to a
posted transaction. Regarding the table of requests, the Office Action refers to paragraphs 40-42
and 48 of Arimilli. But this subject matter is nowhere present here. Regarding paragraph 40, a
simple disclosure of a cache hierarchy is presented. Paragraph 41 simply teaches that this cache
hierarchy couples to an integrated memory controller that in turn couples to a memory.
Paragraph 42 simply teaches the presence of an integrated fabric interface to enable
communication between different processing units via a switching fabric. Finally, paragraph 48
simply describes presence of an external communication adapter that includes a data queue to

store entries for buffering inbound and outbound I/O data. Yet this fails to disclose the recited
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caching agent-included table of requests. This is especially so, as this storage of I/O data in this
adapter is not storage of pending requests for a given core or integrated 1/0O module.

Still further, there is nothing anywhere in Arimilli that addresses a dedicated entry
whatsoever, and certainly not a dedicated entry to store a request corresponding to a posted
transaction. Here, reference is made to paragraph 72 of Arimilli. But all that Arimilli discloses
here is that the external communication adapter provides indication of completions of 1/0 data to
a requesting process. But a completion indication clearly is not a posted transaction. In fact,
requiring a completion means that there are not any posted transactions available, as a posted
transaction does not require a completion. See Exhibit A (Wikipedia “Posted Write”). Thus the
presence of completions fails to provide disclosure of a dedicated entry for storage of an entirely
different type of transaction — namely a posted transaction.

Regarding independent claim 12, which stands rejected under 35 U.S.C. §103(a) over
Arimilli in view of U.S. Publication No. 2008/0320236 (Ueda), Applicants respectfully traverse
the rejection. Here, nothing in the art anywhere teaches or suggests the recited allocation
transaction or its receipt and handling as set forth in the claim. Here the Office Action concedes
that Arimilli says nothing regarding any such transaction and accordingly relies on Ueda.

But Ueda is also silent in this regard. That is, all that the contended support of Ueda
shows is that write back or write through transactions can be used to send data from a core to a
cache memory (and possibly further through to a memory). But there is nothing in the reference
to anywhere teach or suggest the arrangement set forth in claim 12 in which an allocation
transaction is received in an integrated 1/O module from an I/O device coupled to a multicore
processor. This is particularly so, as claim 12 recites that this allocation transaction comprises a
request to directly store data into a shared cache memory. The conventional storage of data from
a core into a cache memory says nothing regarding such allocation transaction from an 1/O
device to directly store data into a cache memory of a processor. Accordingly, claim 12 and the

claims depending therefrom are patentable over the cited art.
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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. 20-

1504.

Respectfully submitted,

Date:_ October 8, 2014 /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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Posted write - Wikipedia, the free encyclopedia Page 1 of 1

Posted write

From Wikipedia, the free encyclopedia

A posted write is a computer bus write transaction that does not wait for a write completion response to
indicate success or failure of the write transaction. For a posted write, the CPU assumes that the write
cycle will complete with zero wait states, and so doesn't wait for the done. This speeds up writes
considerably. For starters, it doesn't have to wait for the done response, but it also allows for better
pipelining of the datapath without much performance penalty.

A non-posted write requires that a bus transaction responds with a write completion response to indicate
success or failure of the transaction, and is naturally much slower than a posted write since it requires a
round trip delay similar to read bus transactions.

In reference to memory bus accesses, a posted write is referred to as a posted memory write (PMW).

See also

® CPU cache

@ Computer memory

References

@ PCI System Architecture, Don Anderson, Tom Shanley, MindShare, Inc - 1999
(http://www.mindshare.com/files/ebooks/PCI%20System%20Architecture%20(4th%

20Edition).pdf)

External links

® Computer hardware buses (http://www.dmoz.org/Computers/Hardware/Buses/) at DMOZ
# Computer hardware buses and slots pinouts with brief descriptions
(http://pinouts.ru/pin_Slots.shtml)

Retrieved from "http://en.wikipedia.org/w/index.php?title=Posted write&oldid=594179682"

Categories: Computer buses | Digital electronics | Motherboard

e This page was last modified on 6 February 2014 at 09:08.

m Text is available under the Creative Commons Attribution-ShareAlike License; additional terms
may apply. By using this site, you agree to the Terms of Use and Privacy Policy. Wikipedia® is a
registered trademark of the Wikimedia Foundation, Inc., a non-profit organization.
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The present application is being examined under the pre-AlA first to invent

provisions.

DETAILED ACTION
This Office Action is responsive to the application filed on 13 December 2011.

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

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AlA 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 the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claims 1-7, 9, 11, 17 and 20 are rejected under pre-AlA 35 U.S.C. 102(b) as
being anticipated by Arimilli (U.S. Patent Application Publication #2004/0139283).

Claim 1: Arimilli discloses an apparatus comprising: a multicore processor
including a plurality of cores (see [0040]), a shared cache memory (see [0040]), an

integrated input/output (110) module to interface between the multicore processor and at
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least one 10 device coupled to the multicore processor (see [0044]), and a caching
agent to perform cache coherency operations for the plurality of cores and the 11O
module (see [0040]-[0041] and [0052]).

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 [0040]-[0042] and [0048]).

Claim 3: wherein the table of requests includes at least one dedicated entry to
store a posted transaction (see [0072]).

Claim 4: 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 (see [0040]).

Claim 5: 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 [0040]).

Claim 6: wherein the plurality of distributed portions of the caching agent are
coupled via a ring interconnect (see figure 3, elements 106 and 150).

Claim 7: wherein the caching agent is to receive an allocation transaction from
the 110 module, the allocation transaction received in the [IO module from an 1O device
coupled to the multicore processor (see [0045]).

Claim 9: wherein the caching agent is to send a drop ownership indication to the
[IO module for a cache line owned by the 11O module for an 1O device coupled to the

multicore processor responsive to receipt of a snoop request in the caching agent for
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the cache line from another agent (see [0040] and [0053], the MESI protocol
supports an invalidate instruction).
Claim 11: wherein the another agent is one of the plurality of cores (see [0042]-

[0044]).

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 (110) module to interface between the first
multicore processor and a first plurality of 10 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 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
IO module (see [0040]-[0042] and [0048]), including at least one dedicated entry to
store a pending request corresponding to a posted transaction (see [0072]); a second
multicore processor (see figure 3, the system can have multiple processors)
including a second plurality of cores (see [0040]), a second shared cache memory (see
[0040]), a second 11O module to interface between the second multicore processor and
a second plurality of O 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 110 module (see [0040]-[0041] and [0052]);
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and a peripheral controller coupled to at least one of the first and second multicore
processors (see [0043]).

Claim 20: 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 (see [0040]), 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 (see [0040]), and
wherein the plurality of distributed portions of the first caching agent are coupled via a

ring interconnect (see figure 3, elements 106 and 150).

Claim Rejections - 35 USC § 103
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 8 and 18-19 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Arimilli (U.S. Patent Application Publication #2004/0139283) as
applied to claims 1-7, 9, 11, 17 and 20 above, and further in view of Ueda (U.S. Patent
Application Publication #2008/0320236).

Claim 8: Arimilli discloses all the limitations of claim 7 as discussed above.
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Arimilli fails to disclose the caching agent is to directly store data of the allocation
transaction into the shared cache memory and to not initiate a memory transaction 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
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 18: Arimilli discloses wherein the first caching agent is to receive an
allocation transaction from the first 11O module (see [0045]).

Arimilli fails to disclose directly store data of the allocation transaction into the
first 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
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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 19: 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 nhumber of times without
sending a transaction to the system memotry, only when the line is evicted from

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

Claim 10 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Arimilli (U.S. Patent Application Publication #2004/0139283) as applied to claims 1-7,
9, 11, 17 and 20 above, and further in view of Huggahalli (U.S. Patent Application
Publication #2006/0085602).

Claim 10: Arimilli discloses all the limitations of claim 9 as discussed above.
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Arimilli fails to disclose wherein the 10 device prefetched the cache line.

Huggahalli discloses a system where an 10 device external to the CPU can
initiate prefetches (see [0013]). Allowing an external device to initiate the prefetch
improves the performance of an application running on the computer (see [0016]).

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 allow the 10
device to prefetch data into the cache to improve the performance of applications

running on the computer, as taught by Huggahalli.

Claims 12-16 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 12: Arimilli discloses a method comprising: receiving an allocation
transaction in an integrated input/output (110) module of a multicore processor from an
|O device coupled to the multicore processor (see [0045]); forwarding the allocation
transaction to a caching agent of the multicore processor (see [0052]-[0053]), the
caching agent shared by a plurality of cores of the multicore processor and the 110
module (see [0040]-[0041] and [0052]).

Arimilli fails to disclose directly storing data of the allocation transaction into a
shared cache memory of 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
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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 13: further comprising 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 a system memory coupled to the multicore processor
(see Ueda [0022] and [0029], in write-back mode the line can be access a humber
of times without sending a transaction to the system memotry, only when the line
is evicted from the cache is a transaction sent to the system memory).

Claim 14: further comprising sending data of the cache line to the system
memory from the shared cache memory if the cache line is evicted from the shared
cache memory, when the cache line includes modified data (see [0022]).

Claim 15: further comprising directly storing the data of the allocation transaction
into the shared cache memory without communicating with the system memory (see

[0003] and [0022], “write-back” mode).
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Claim 16: further comprising sending a drop ownership indication to the 110
module for a cache line owned by the 11O module 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).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EDWARD DUDEK JR whose telephone number is
(5671)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.
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/EDWARD DUDEK JR/
Primary Examiner, Art Unit 2186
July 1, 2014
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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.
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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 inspections 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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Examiner Name
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Receipt date: 07/25/2013 Application Number 13324053 13324053 - GAlU: 2186
Filing Date 2011-12-13

INFORMATION DISCLOSURE

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

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

Examiner Name

Attorney Docket Number ITL.2523US (P39131)

CERTIFICATION STATEMENT

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

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).

OR

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).

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

X None

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
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Signature /Mark J. Rozman/ Date (YYYY-MM-DD) 2013-07-25

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 to 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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Receipt date: 07/25/2013 13324053 - GAlU: 2186
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 the Freedom of Information Act requires disclosure of these record s.

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 inspections 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 Number 13324053
Filing Date 2011-12-13

INFORMATION DISCLOSURE

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

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

Examiner Name

Attorney Docket Number ITL.2523US (P39131)

CERTIFICATION STATEMENT

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

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).

OR

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 signhing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ 1 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).

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

X None

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.

Signature /Mark J. Rozman/ Date (YYYY-MM-DD) 2013-10-10

Name/Print Mark J. Rozman Registration Number 42117

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 to 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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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 the Freedom of Information Act requires disclosure of these record s.

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 inspections 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.
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STATEMENT BY APPLICANT
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First Named Inventor |Yen-Cheng Liu, et al.
Art Unit
Examiner Name

Attorney Docket Number ITL.2523US (P39131)

CERTIFICATION STATEMENT

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

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).

OR

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).

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

X None
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Signature /Mark J. Rozman/ Date (YYYY-MM-DD) 2013-07-25

Name/Print Mark J. Rozman Registration Number 42 117
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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 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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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 the Freedom of Information Act requires disclosure of these record s.

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 inspections 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.
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PCT/US2012/069018
PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

- PCT

ROZMAN MARK L

TROP, PRUNER & HU, P.C. 1616 3. VOSS RD), STE, 750 NOTIFICATION OF TRANSMITTAL OF
HOUSTON TX 77057-2631 USA THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/imonthiyear) 01 May 2013 (01.05.2013)

Applicant's or agent's file reference
FOR FURTHER ACTION  See paragraphs 1 and 4 below

P3913IPCT (TL, SSa3LO0
International application No. I(i;ter/natiogla/l ﬁli:)ag date
v/ monthvear,
PCT/US2012/069018 11 December 2012 (11.12.2012)
Applicant
INTEL CORPORATION

i g The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is rormally two months from the date of transmittal of ihe

international search report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Facsimile Ne.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011.

2 |:| The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitied herewith,

3. D With regard to any protest against payment of (an) additional fee{s) under Rule 40.2, the applicant is notified that:
the protest together with the decision thercon has been transmitted to the Intemnational Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices,

D no decisicen has beer made yet on the pretest; the applicant will be notified as socn as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching
Autherity to the International Bureau. The International Bureau will send a copy of such comments to ali designated
Offices uniess an international preliminary examination report has been or is to be established. Following the
expiration of 30 months from the priority date, these comments will also be made available to the public.

Shertly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a nolice of withdrawal of the
international application, or of the priority claim, must reacl: the International Bureau before the completion of the
technical preparations for international publication {(Rules 50bis.] and 90bis.3).

Within 19 meonths from the priorify date, but only in respect of some designated Offices, a demand for international

preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the
priority date, perform the prescribed acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time iimit of 38 months {or later) will apply even if no demand is filed

within 19meonths,

For details about the applicable time limits, Office by Office, see www wipo.intfpet/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters,

Name and mailing address of the ISA/KR Authorized officer

g Korean Intellectual Property Office
¢ 189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan COMMISSIONER
" City, 302-701, Republic of Korea

Facgimile No. 82-42-472-7140 Telephone No. §2-42-481-8753
Form PCT/ISA/220 (July 20103
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* Attention

Copies of the docurments cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date of mailing of the international search report,

htip:/Awww kipo. go krien/ => PCT Services => PCT Services

1D PCT international application sumber
PW . INEGWCCP

Inguiries related to PCT International Search Report or Written Opinion prepared by KIPO as an [nternational
Searching Authority can be answered not only by KIPO but also through IPKC {Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: bitp://www.ipkcenter.com
Email: ipkc@ipkeenter.com

Phene: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA/220 (July 2010)
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PCT/US2012/069018
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44)

Applicant’s or agents file reference FOR FURTHER see Form PCT/ISA/220
P39131PCT ACTION as well as, where applicable, item 5 below.
Internaticnal application No. International filing date (day/month/vear) (Eartiest) Priority Date (day/month/vear)
PCT/US2012/669018 11 December 2012 (11.12.2012) 13 December 2011 {13,12,2011)
Applicant
INTEL CORPORATION

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18, A copy is being transmitted to the Intemnational Bureau.

This international search repoit consists of a total of’ 3 sheets,
D it 1s also accompanied by a copy of each prier art document cited in this report,

1. Basis of the report
& With regard 1o the langnage, the international search was carried out on the basis of':

@ the international application in the language in which it was filed
, which is the language of a

D a translation of the international application into
translation furnished for the purpeses of international search (Rules 12.3(a) and 23.1(b}}

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. [:] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L
2. I::l Certain claims were found unsearchabie {See Box No, I1}

3. D Unity of invention is lacking (See Box No. I1I}

4. With regard to the title,
the text is approved as submitted by the applicant.
|:| the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the fext is approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant

may, within one month from the date of mailing of this international search repori, submit comments Lo this Authority.

6. With regard fo the drawings,
a, the figure of the drawings to be published with the abstract is Figure No.
D as suggested by the applicant.
@ as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, becanse this figure better characterizes the invention.

b, D none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheer) (Tuly 2009
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INTERNATIONAL SEARCH REPORT International application Ne.
PCT/US2012/069018

A, CLASSIFICATION OF SUBJECT MATTER

GOGF 9/46(2006.01 )i, GOGF 12/08(2006.01)i, GO6F 9/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIFLDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
GO6F 9/46, GOGF 12/00; GO6F 13/28; GO6F 12/08

Documentation searched other than minimum documentation to the extent that such docwmnents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: "cache agent, integrated 1O module”

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No.

A 115 £007-0150884 A% (CHRIS DOMBROWSKL et al.) 28 June 2007 1-20
See abstract, paragraphs [0047}~[0058], claim 1, and figures 4-5,

A US-201120193642-A0= (VASH JAMES R. et al.) 04 August 2011 1-20
See abstract, paragraphs [0CG171-[0020], and figures 2, 7-8.

A Y5 201150153054 ASH JAMES R. et al.) 23 June 2011 1-20
See abstract, paragraphs [0026]1-[0027], and figure 2.

A U8 12030-0274975 A1 (SISTLA KRISHNAKANTH et ai.) 28 October 2010 1-20
See abstract, paragraphs [0012]1-[00141, claim 1, and figures 1-2.

D Further documents are listed in the continuation of Box C. ;:{ See patent family annex.
* Special categories of cited documents: T later document published sfter the international filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "' document of particular relevance, the claimed invention cannot be
filing date considered nevel or cannot be considered to involve an inventive
‘LY document which may throw doubts on priority claim{s) or which is step when the document is taken alone
cited to establish the publication date of citation or other “Y* document of particular relevance; the claimed invention canngt be
special reason {as specified) considered to invelve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a persen skilled in the art
"P"  document published prios to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
30 April 2013 (30.04.2013) 01 May 2013 (01.05.2013)
Name and mailing address of the ISA/KR Authorized officer
i Korean Inteliectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan i, Jeong Hoon
) City, 302-7C1, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No,  §2-42-481-5688

Form PCTASA/2L0 (second sheer) {July 2009
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INTERNATIONAL SEARCH REPORT international application No,

[nformation: on patent family members PCT/US2012/069018

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2007-0150664 Al 28.06,2007 CN 100474270 € 01.04.2009
CN 1991785 A 04,07,2007
CN 1991795 CC 04.07 . 2007
JP 05-084753 B2 17.08.2012
JP 2007-179528 A 12.07.2007
TW 200800487 A 16.02.2008

Us 2011-0181542 At 04.08.2011 Nene

US 2011-0153924 A1 23.06.2011 None

US 2010-0274975 A1 28.10.2010 Ncne

Form PCT/ISA/210 (patent family annex) (July 2009
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

Te:
ROZMAN MARK .

HOUSTON TX 77057-2631 USA

TROP, PRUNER & HU, P.C, 1616 S. VOSS RD., STE. 750

PCT

WRITTEN OPINION OF THE
INTERNATIONAEL SEARCHING AUTHORITY

PCT/USZ012/069018

(PCT Rule 43bis.1}

Date of mailing

(day/month/year) §1 May 2013 (01.05.2013)

Applicant's or agent's file reference
P39131PCT

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US2012/669018

International filing date (doymonth/vear)
11 December 2012 (11.12.2612)

Priority datefday/mornth/vear)
13 December 2011 {13,12.2011}

International Patent Classiftcation (IPC) or both national classtfication and IPC

GOOF 9/46(2006,.01), GOGF 12/08(2006.G1}, GOGF 9/06{2006.01)]

Applicant
INTEL CORPORATION

Box No. | Basis of the opinien

Box No. Il Priority

Box No. V

00 X OO

2. FURTHER ACTION

For further options, see Form PCT/ASA/220.

Box No. VI Certain documents cited

1. This cpinion contains indications reiating to the following items:

Box No. [l Non-establishment of opinion with regard te novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Reasoned statement under Rule 43bis. 1{a)(i}) with regard to novelty, inventive siep or industrial applicability;
citations and explanations supporting such statement

Box No, VI Certain defects in the infernational application

Box No, VIII Certain observations on the international application

If a demand for international preliminary examinatien is made, this opinion wil be considered to be a written opinion of the
International Prelimizary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the Internationai Bureau under Rule 66.1bis(b} that written
opinions of this International Searching Authority wili not be so considered.

If this opinion is, as provided above, considered to be a written opinicn of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 menths from the date of masling
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

Namc and mailing address of the ISA/KR

Korean Intellectual Property Office
. 189 Cheongsa-ro, Seo-gu, Daejeon
Metropolitan City, 362-761,
Republic of Korea

Iacsumie No. 82-42-472-7140

Date of completion of this opinion | Authorized officer

30 April 2013 (36.04.2013}

1, Jeong Hoon

Telephone No,82-42-1§1-5688 ‘\__}"

Form PCT/SA/237 (cover sheet) (July 2011)
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i ti | application No,
WRITTEN OPINION OF THE AeeTationa’ apprication No

INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/069018

Box No. I Basis of this epinion

1. With regard to the language, this opinion has been estabiished on the basis of :
g the international application in the language in which it was filed

D a translation of the international application into » which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1{b}))

2 D This opinion has been established faking into account the rectification of an obvious mistake suthorized by or notified
o this Authority under Rule 91 (Rule 43bis.1{(a))

3. With regard to any nuclectide and/or amine acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. a sequence listing filed or furnished

D on paper

B in clectronic form

b, time of filing or furnishing
D contained in the intcrnational application as filed.
D filed together with the international appiication in electronic form.,
D furnished subsequently to this Authority for the purposes of search,

4, D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additican] copies is identical to that in the application as filed or does

not go beyend the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No, Iy July 2011
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WRITTEN OPINION OF THE International application Ne.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2012/069618

Box No. V Reasoned statement under Rule 43bis. 1(a){i) with regard to noveity, inventive step or industrial applicability;
citations and explanations supperting such statement

1. Statement

Novelty (N) Ctaims 120 YES
Claims  NONE NG

Inventive step {135) Claims 1-20 YES
Claims ~NONE NO

Industrial applicability {IA)  Claims  1-20 YES
Claims ~ NONE NO

2. Citations and explanations :
Reference is made to the following documents:

D1: US 2007-0150664 Al (CHRIS DOMBROWSKI et al.) 28 June 2007

D2y US 2011-0191542 A1 (VASH JAMES R. et al.} 04 August 2011

ba: US 2011-0153924 At (VASH JAMES R. et al.} 23 June 2011

DAt US 2010-0274975 AL (SISTLA KRISHNAKANTH et al.) 28 October 2010

1. Novelty and Inventive Step
I.1. Claims 1-11

The subject matter of claim 1 differs from these prior art documents DI-D4 in an apparatus
comprising: a multicore processor including a plurality of cores, a shared cache memory, an
integrated input/output{lI0) module to interface between the multicore processor and at least one [0
device coupled to the multicore processor, and a caching agent lo perform cache coherency operations
for the plurality of cores and the 10 module,

And it is not obvious to a person skilled in the ar{ by the documents, taken alone or in combination,
Therefore, claim 1 meets the requirements of PCT Article 33(2) and (3) with respect fo novelty and
inventive step.

Claims 2~11 are dependent on claim 1 and therefore meet the requirements of PCT Article 33(2) and

(33,
1.2, Claims 12-16

The subject matter of claim 12 differs from these prior art documents D1-D4 in a method comprising:
receiving an allocation transaction in an integrated input/output (II0) 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, the caching agent shared by a plurality of cores of
the multicore processor and the 110 module: and directiy sioring data of the allocation transaction
into a shared cache memory of the multicore processor.

And it is not obvious to a person skilled in the art by the documents, taken alone or in combination.
Therefare, claim 12 meets the requirements of PCT Article 33(2) and (3) with respect to novelty and
inventive step.

Ciaims 13-16 are dependent on claim 12 and therefore meet the reguirements of PCT Article 33(2) and

{3,

Continued on Suppiemental Box

Form PCT/ISA/237 (Box No. V) (July 2011
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International appiication No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY POCT/US2012/069G18

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of

Box V
1.3, Claims 17-20

The subject matter of claim 17 differs from these prior art documents Di-D4 in a svstem comprising: a
first multicore processor including a first plurality of cores, a first shared cache memoSry, a first
integrated input/output (II0) module to interface between the first multicore processor and a first
plurality of I0 devices coupled to the first multicore processor, and a first caching agent to perform
cache ccherency operations for the first plurality of cores and the first 110 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 fo cores or the first 110 module, including at least one
dedicated eniry to store a pending request corresponding to a posted transaction: a second multicore
processer including a second plurality of cores, a second shared cache memory, a second [0 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 processors,

And it is not obvious to a person skifled in the art by the documents, taken alone or in combination.
Therefore, claim 17 meets the requirements of PCT Article 32(2) and (3) with respect to novelty and
inventive step.

Claims 18-20 are dependent on claim 17 and therefore meet the requirements of PCT Articie 33(2) and

(3).

2. Industrial Applicability

Claims 1-20 are industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (July 2011)

Mercedes EX1015, Page 98 of 164
U.S. Patent No. 9,575,895



Electronic Acknowledgement Receipt

EFSID: 16420114
Application Number: 13324053
International Application Number:
Confirmation Number: 5133

Title of Invention:

(10) Module
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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.

Mercedes EX1015, Page 100 of 164
U.S. Patent No. 9,575,895



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 |
13/324,053 12/13/2011 Yen-Cheng Liu ITL.2523U0S (P39131)
CONFIRMATION NO. 5133
47795 PUBLICATION NOTICE
TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750 IR L e
00000006192729

HOUSTON, TX 77057-2631

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

Publication No.US-2013-0151782-A1
Publication Date:06/13/2013

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
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/324,053
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 380
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 60 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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 REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
13/324,053  12/132011 2139 1380 ITL2523U8 (P39131) 20 3
CONFIRMATION NO. 5133
47795 UPDATED FILING RECEIPT
TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750 RO A0 AR R

HOUSTON, TX 77057-2631
Date Mailed: 04/11/2012

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

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

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 12/22/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/324,053

Projected Publication Date: 06/13/2013
Non-Publication Request: No

Early Publication Request: No
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Title

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

711

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 (1-866-999-4158).

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
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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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate 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.
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Response To Notice To File Missing Parts Of Application Docket No.
Filing Date Granted (PTO-1533)(Large Entity) ITL.2523US (P39131)

In Re Application Of;
Yen-Cheng Liu, et al.

Application No. Filing Date Exarminer Customer No. | Group Art Unit | Confirmation No.
13/324,053 12/13/2011 Unassigned 21906 Unassigned 5133
Invention:

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

Mail Stop Missing Parts
COMMISSIONER FOR PATENTS:

This is a response to the Notice to File Missing Parts of Application - Filing Date Granted (PTO-1533) mailed on

12/27/2011
Date

Enclosed herewith for filing are the following:

A copy of the Notice to File Missing Parts of Application - Filing Date Granted {PT0O-1533). (REQUIRED)

O An oath or declaration in compliance with 37 CFR 1.83, including residence information and identifying the
application by the above Application Number and Fiting Date.

U a properly signed oath or declaration in compliance with 37 CFR 1.63.

X An oath or declaration in compliance with 37 CFR 1.83 listing the names of all inventors and signed by the
omitted inventor(s), identifying this application by the above Application Number and Filing Date.

[ A verified English translation of the non-English language application papers as originally filed. It is requested

that this translation be used as the copy for examination purposes in the United States Patent and Trademark
Office.

O Other (list):
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Response To Notice To File Missing Parts Of Application Docket No.
Filing Date Granted (PTO-1533)(Large Entity) ITL.2523US (P39131)

In Re Appiication Of:
Yen-Cheng Liu, et al.

Application No. Filing Date Examiner Customer No. | Group Art Unit | Confirmation No.
13/324,053 12/13/2011 Unassigned 21906 Unassigned 5133
invention:

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

TO THE COMMISSIONER FOR PATENTS:
Mail Stop Missing Parts

X Compiletion of application fees as calcuiated below:

O Utility application basic fee

(1 Design application basic fee

(4 Search Fee

{1 Examination Fee

0] Total number of independent claims =

0 Total number of claims =

O Multiple dependent claims

® Surcharge for late payment of filing fee and/or late filing of criginal declaration or oath 3130.00
] Petition and fee for filing by other than all the inventors or a person not the inventor
(1 Fee for processing an appiication filed with a non-English language specification
(] Fee for processing and retention of application

Total completion of application fees $130.00

This is a request under the provisions of 37 CFR 1.136{(a) to extend the period for filing a response to the
above-identified Notice to File Missing Parts of Application. The requested extension is as follows {check time period
desired). If an additional time extension is required, please consider this a petition therefor.

{1 One month & Two months U Three months 1 Four months U Five months
from: February 27, 2012 until: Aprif 27, 2012
Date Date
Total time extension fees $560.00
Total fees due $690.00
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Response To Notice To File Missing Parts Of Application Docket No.
Filing Date Granted (PTO-1533) (Large Entity)

ITL.2523US (P39131)

In Re Application Of:

Yen-Cheng Liu, et al.

Application No. Filing Date Examiner Customer No. | Group Art Unit | Confirmation No.
13/324,053 12/13/2011 Unassigned 21906 Unassigned 5133
Invention:

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

TO THE COMMISSIONER FOR PATENTS:

Mail Stop Missing Parts

The fee of $690.00 is to be paid as follows:
3 A check in the amount of the fee is enclosed.

Xl The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account No. 20-1504

Xl If an additional extension of time is required, please consider this a petition therefor and charge
any additional fees which may be required to Deposit Account No.  20-1504

Xl Payment by credit card. Form PT0-2038 is attached.

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 PTQ-2038.

L

S

Mark J. Rozman, Reg. No. 42,117
TROP, PRUNER & HU, P.C.
1616 8. VYoss Road, Suite 750
Houston, TX 77057

CCl

7

| nereby certify that this correspondence is being
deposited with the United States Postal Service with
sufficient postage as first class mait in an envelope
addressed to "Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450" {37 CFR 1.8{a)] on

(Date)

Filed Via EFS

Signature of Person Mailing Correspondence

Typed or Printed Name of Person Mailing Correspondence
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Docket No.: ITL.22523US (P39131)
PATENT

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION

As a below named inventor, [ hereby declare that:
My residence, mailing address, and citizenship are as stated below, next to my name.

[ believe I am the original and first inventor (if only one name is listed below) or an original and joint inventor (if plural
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled;

PROVIDING COMMON CACHING AGENT FOR CORE AND
INTEGRATED INPUT/OUTPUT (I0) MODULE

the specification of which {check one):

____ is attached hereto,
X was filed on 12/13/2011 as
United States Application Number  13/324,053
or PCT [nternational Application Number
and was amended on

(if applicable)

I hereby authorize and request my attorney, associated with Customer Number 47795, to insert on the designated
lines above, the filing date, application number, PCT International Application Number and amendment date, as
applicable, of the patent application should this Declaration be filed after filing the specification,

| hereby state that I have reviewed and understand the contents of the above-identified specification, including the
claim(s), as amended by any amendment specifically referred to above.

[ acknowledge the duty to disclose all information which is material to patentability as defined in 37 CFR 1.56, inciuding
for continuation-in-part applications, material information which became available between the filing date of the prior
application and the national or PCT international filing date of the continuation-in-part application.

[ hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for
patent, inventor's or plant breeder’s rights certificate(s), or 365(a) of any PCT international application which designated
at least one country other than the United States of America, listed below and have also identified below any foreign
application for patent, inventor's or plant breeder’s rights certificate(s), or any PCT international application having a
filing date before that of the application on which priority is claimed:

Priority Certified
Prior Foreign Application(s) Claimed? Copy Attached?

{Number) (Country) {Foreign Filing Date - Yes No Yes No
MM/DD/YYYY)

(Number) (Country) {Foreign Filing Date - Yes No Yes No
MM/DD/YYYY)

(Number) (Country) (Foreign Filing Date - Yes No Yes No
MM/DD/YYYY)

-1-
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Docket No.: ITL.22523U8S (P39131)
PATENT

I hereby appoint practiioners associated with the Customer Number: 47795
as my/our attorney(s) or agents(s), with full power of substitution and revocation, to prosecute this application and to
transact all business in the United States Patent and Trademark Office connected therewith.

Pleage direct all correspondence to the address associated with the Customer Number: 47795

I'hercby declare that all statements made herein of my own knowledge arc true and that ali staternents made
on information and belief are believed to be true; and further that these statements were made with the
knowledge that willful falsc statements and the iike so made are punishable by fine or i mprisonment, ot both,
under Section 1001 of Title 18 of the United States Code and that such willful false statcments may jeopardize
the validity of the application or any patent issued thereon.

Full Name of Sole/Pirst Inventor_YEN-CHENG LIU

Inventor's Signature Date
Residence Portlagd, OR ' Citizeaship __JSA
(City, Statc) (Country)

Post Office Address __5240 NW Primigo Avenue, Portland, OR 97229

Full Name of Second/Joint Inventor_ ROBERT G. INSHIP
Inventor's Signalywm 2 Date "2 / f{/’ st
s /,.-y——'
Residence_Tacoma, WA Citizenship USA
(City, State) (Country)

Post Office Address____3115 N. 20th Street, Tacoma, WA 98406

Full Name of Third/Joint Inventor_ GEEYARPURAM N, SANTHANAKRISHNAN

Inventor's Signature Date
Residence__Merger Island, WA Citizenship____INDIA,
(City, State) (Country)
Post Office Address 1 W Shorewood Drive, Apt 13 ercer Island. W
_2..
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PATENT

[ hereby appoint practitioners associated with the Customer Nunber: 47795
as my‘our altornev(s) or agents(s) with full power of substitunion and revocation. to prosecute this application and to
transact ail business in the Enited States FFatent and Trademark (Hfice connected therewith.

Please direet all correspondence o the address associated with the Customer Number: 477493

| hereby declare that all statements made herein of iy own knowledge are true and that al statements macde

on information and beliel are believed 1o be true: and further that these statements were made with the
knowledge thut willful false statements and the like so made are punishable by fine or imprisonment. or both,
under Section 1001 of Fitle 18 of the United States Code and that such willful false statements may jeopardize
the validity of the application or anv patent issued thereon.

FFull Name of Sole Tirst Inventor. YEN-CHENG LIU

Inventor's Signature _ Date

Residence . Portlund, OR Citizenship _ 1U'SA
(City. Statch (Country)

Post Office Address 3240 NW Primino Avenue, Portland, OR 97229

Full Name of SecondJoint inventor . ROBERT G, BLANKENSHIP

Inventor's Sighature o Date

Restdence_Tacoma, WA . Clitizenship USA

(Chy. State) - [(o_unm)

Post Office Address__ 3115 N, 20th Streer, Vacoma, WA 98406

Full Name of Third oint Inventor_ GEEYARPURAM N. SANTHANAKRISHNAN

Inventor's Signature  + 3:@5{:4&‘ Date \}‘%;1: 1y L AU ?;,.., e
Residence _ Mercer Island, WA Citizenship__ INDIA
(City. Staee) (Country)

Post Office Address__ 9011 W

shorewood Drive, Apt 1308, Mercer Island. WA 980:40
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Full Nzies ol Py bes v o _GEANAFATE N SRENIVASA

e Mah 3, 3002

(hoily, St l:f'tﬁyﬁ..:\l; e

Post CGifice Address_ 13559 K% Uaa{ond Sweet, Futland, OR 0%

Lttty Serratym -

Wl Naree of FillleTuint {memer_KENNETH C. CRETY

sy Aprawr e i Diat

Hissiknzs thetl fl‘i.f;i,._}_qg.‘- e, Citisonsdip LEA ,
A2y, St (Cnentnv]

Pam Cifies Aodeess L3019 3W7h Ayg CUNW, 557 Hotsor, WA D817 -

] ¥
s M

ol
Pestiniza _ Hoegalon, K5 TN
(Uey, Tiated

Eul Mame of SlabTaize Inu?:;ﬁﬂ[[l_lwi MEUTEERASANALLIIR

fuverm's Syranes

boxt Dificn Addees | 5211, Einluys
I 363

Full Meams of Saventefoant Baeaion, BAHAA FARIM

fiereinry Signatery e . dwen

Reshlinie _ Sanjms LA . Citiastelip CANADA
Wiy Sl -———-—'E,V_meﬂ S

Fud ne Acklreas 12 Nokia Congd, Sim e, CA 955306 .
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Docket No.: ITL.22523US (P39131)
PATENT

Full Name of Fourth/loint Inventor_GANAPATI N. SRINIVASA

Inventor's Signature Date

Residence Portland. OR Citizenship LISA
(City, State) {Country)

Post Office Address___ 12559 NW Hartford Street, Portland, OR 97229

Full Name of Fifth/Joint Inventor KENNETH C. CRETA
Inventor's Signamrem Date % //_?,/i

Residence Gig Harbor, WA Citizenship ___ USA
(City, State) (Country)

Post Office Address_ 13714 47th Ave Ct NW, Gig [arbor, WA 98332

Fuli Name of Sixth/Joint Inventor SRIDHAR MUTHRASANALLUR

Inventor's Signature Date

Residence  Bangalore KA, IN Citizenship USA
(City, State) (Country)

Post Office Address_ #211. Embassy Tranquil, 3rd Block, 8th Main, Koramangala, Bangalore, KA,
IN 560034 ]

Full Name of Seventh/Joint Inventor_ BAHAA FAHIM

Inventor's Signature Date

Residence San Jose, CA Citizenship CANADA
(City, State) {Country)

Past Office Address_ 412 Violeta Court. San Jose, CA 95136
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Docket No.: [TL.22523US (P39131)
PATENT

Full Name of Fourth/foint Inventor_ GANAPATI N. SRINIVASA

Inventor's Signature Date

Residence Portland, OR Citizenship USA
(City, State) {Country)

Post Office Address__ 12559 NW Hartford Street, Por_tland. OR 97229

Full Name of Fifth/Joint Inventor KENNETH C. CRETA

Inventor's Signature Date

Residence Gig Harbor, WA Citizenship USA
(City, State) {Country)

Post Office Address_ 13714 47th Ave Ct NW, Gig Harbor, WA 98332

Full Name of Sixth/Joint Inventor  SRIDHAR MUTHRASANALLUR

Inventor's Signature Date

Residence___Bangalore, KA, IN Citizenship USA
(City, State) (Country)

Post Office Address #2111, Embassy Tranquil, 3rd Block, 8th Main. Koramangala, Bangalore, KA,
IN 560034

Full Name of Seventh/Jeint lnv@gor BAHAA FAHIM
£ ) Ci ™, el
Inventor's Sighature w&_‘%ﬁf‘\f et S ;-f"'f.ivw _ Date < |{ % I( S ‘3\

Residence San Jose, CA Citizenship CANADA
(City, State) {Country}

Post OfTice Address__ 412 Violeta Court, San Jose, CA 95136
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Docket No.: ITL.22523US (P39131)
PATENT

Title 37, Code of Federal Regulations, Section 1.56
Duty to Disclose Information Material to Patentability

{a) A patent by its very nature is affected with a public interest. The public interest is best served,
and the most effective patent examination occurs when, at the time an application is being examined, the
Office is aware of and evaluates the teachings of all information material to patentability. Each individual
associated with the filing and prosecution of a patent application has a duty of candor and good faith in
dealing with the Office, which includes a duty to disclose to the Office all information known to that
individual to be material to patentability as defined in this section. The duty to disclose information exists
with respect to each pending claim until the claim is cancelled or withdrawn from consideration, or the
application becomes abandoned. Information material to the patentability of a claim that is cancelled or
withdrawn from consideration need not be submitted if the information is not material to the patentability of
any claim remaining under consideration in the application. There is no duty to submit information which is
not material to the patentability of any existing claim., The duty to disclose all information known to be
material to patentability is deemed to be satisfied if all information known to be material to patentability of
any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by
§§1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud
on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or
intentional misconduct. The Office encourages applicants to carefully examine:

(1) Prior art cited in search reports of a foreign patent office in a counterpart application, and
(2) The closest information over which individuals associated with the filing or prosecution of a

patent application believe any pending claim patentably defines, to make sure that any material information
contained therein is disclosed to the Office.

(&) Under this section, information is material to patentability when it is not cumulative to
information already of record or being made of record in the application, and

(1) It establishes, by itself or in combination with other information, a prima facie case of
unpatentability of a claim; or

(2) [t refutes, or is inconsistent with, a position the applicant takes in:

(i) Opposing an argument of unpatentability relied on by the Office, or

(ii) Asserting an argument of patentability.

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim its
broadest reasonable construction consistent with the specification, and before any consideration is given to
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability.

() Individuals associated with the filing or prosecution of a patent application within the
meaning of this section are:

) Each inventor named in the application;

(2) Each attorney or agent who prepares or prosecutes the application; and

(3) Every other person who is substantively involved in the preparation or prosecution of the

application and who is associated with the inventor, with the assignee or with anyone to whom there is an
obligation to assign the application.

(d) Individuals other than the attorney, agent or inventor may comply with this section by
disclosing information to the attorney, agent, or inventor,

(e) In any continuation-in-part application, the duty under this section includes the duty to
disclose to the Office all information known to the person to be material to patentability, as
defined in paragraph (b) of this section, which became available between the filing date of
the prior application and the national or PCT international filing date of the continuation-in-
part application.
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Electronic Patent Application Fee Transmittal

Application Number:

13324053

Filing Date:

13-Dec-2011

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.2523US (P39131)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Mercedes EX1015. Page 116 o

f 164

U.S. Patent No. 9,575,895



L . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 2 months with $0 paid 1252 1 560 560
Miscellaneous:
Total in USD ($) 690
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Electronic Acknowledgement Receipt

EFSID: 12478068
Application Number: 13324053
International Application Number:
Confirmation Number: 5133

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.2523US (P39131)
Receipt Date: 05-APR-2012
Filing Date: 13-DEC-2011
Time Stamp: 14:38:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $690

RAM confirmation Number 959
Deposit Account 201504

Authorized User

ROZMAN,MARK J.

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 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
Applicant R to Pre-E 183516
1 pplicant response fo Fré-txam ITL2523USReplyNFMP.pdf no 3
Formalities Notice
d5419bdad851654f9436c7e7611ac5d4ead]
3896
Warnings:
Information:
452613
2 Oath or Declaration filed ITL2523USExDec.pdf no 7
3df1190db34a9a8c4a4a86579f45846b0ccf]|
Warnings:
Information:
32369
3 Fee Worksheet (SB06) fee-info.pdf no 2
d92de9c139ch24ctb3e10cc 1776327818
510
Warnings:
Information:
Total Files Size (in bytes); 668498

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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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 REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
13/324,053  12/132011 2139 1250 ITL2523U8 (P39131) 20 3
CONFIRMATION NO. 5133
47795 FILING RECEIPT
TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750 RO AR
000000051649645

HOUSTON, TX 77057-2631
Date Mailed: 12/27/2011

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

Applicant(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;
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 12/22/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/324,053

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

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

711

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 (1-866-999-4158).

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

page 2 of 3
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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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate 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.

page 3 of 3

Mercedes EX1015, Page 122 of 164
U.S. Patent No. 9,575,895



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/324,053
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 380
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 60 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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 NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/324,053 12/13/2011 Yen-Cheng Liu ITL.2523U0S (P39131)
CONFIRMATION NO. 5133
47795 FORMALITIES LETTER
TROP, PRUNER & HU, P.C.
1616 S. VOSS RD., SUITE 750 IR O AT RIRERRAR
000000051649646

HOUSTON, TX 77057-2631
Date Mailed: 12/27/2011

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The signature of the following inventor(s) is missing from the oath or declaration:
Robert G. Blankenship, Geeyarpuram N. Santhanakrishnan, Ganapati N. Srinivasa, Kenneth C. Creta, Sridhar
Muthrasanallur, and Bahaa Fahim

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $130 for a non-small entity
+ $130 Surcharge.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/bmnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Express Mail Label No. Filed Via EFS

Docket No.
UTILITY PATENT APPLICATION TRANSMITTAL [TL2523US (P39131)

(Large Entity)
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Total Pages in this Submission

COMMISSIONER FOR PATENTS
P.0O. Box 1450
Alexandria, VA 22313-1450
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PROVIDING COMMON CACHING AGENT FOR
CORE AND INTEGRATED INPUT/OUTPUT (10) MODULE

Background

[0001] 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.

[0002] As process nodes advance, greater amounts of functionality can be incorporated into a
single semiconductor die. One integration trend is to integrate an IO 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.

[0003] But problems arise once an IO 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 IO component to handle cache
coherency operations. When an [O 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 8 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

[0004] FIG. 1 is a block diagram of a portion of a multiprocessor system in accordance with

an embodiment of the present invention.

[0005] FIG. 2 is a block diagram of a caching agent in accordance with an embodiment of the

present invention.

[0006] FIG. 3 is a flow diagram of a method in accordance with an embodiment of the

present invention.

[0007] FIG. 4 is a flow diagram of a method in accordance with another embodiment of the

present invention.
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[0008] FIG. 5 is a block diagram of an example of a possible deadlock scenario that can be

avoided according to various embodiments.

[0009] FIG. 6 is a block diagram of a multicore processor in accordance with an embodiment

of the present invention.

[0010] FIG. 7 is a block diagram of a multiprocessor system in accordance with an

embodiment of the present invention.

Detailed Description

[0011] In various embodiments, an IO 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 IO 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.

[0012] 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.

[0013] As seen, socket 110, includes a plurality of cores 120gp — 1200,. As examples, socket
1100 can include 4, 8, 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 130y, which may be a last level cache (LLC). As seen, LL.C 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 IO agent. More specifically, socket 110,

may include an IO module (hereafter an integrated 10 module or IIO module). This IO
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module may act as an interface to one or more off-chip peripheral or IO devices (not shown
in FIG. 1) coupled to the processor, e.g., via PCIe™ links. Examples of such 10 devices

include storage devices, network interfaces, graphics cards, and so forth.

[0014] 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.

[0015] 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 IO 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.

[0016] Still referring to FIG. 2, TOR 220 interfaces with LL.C 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 IO module, and to enable coherent access with regard to both the

core transactions and IO device transactions as described herein.
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[0017] 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.

[0018] With this approach, the II0O module proxies through the CPU caching agent to access
memory or other [0 devices, therefore reducing the overhead of allocating dedicated
resources for an integrated IO 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.

[0019] 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 IO device
supported by the 110 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 IO device coupled to an I10 module in accordance with an embodiment of the
present invention can generate an allocating transaction that can lodge data directly into the

LLC.

[0020] In this way IO data can be brought closer to the CPU cache, providing a more
efficient mechanism to lodge data from an IO device directly into a LL.C of a processor and
without the need for first storing the data in a system memory, reducing bandwidth
consumption. Still further, the need for a direct cache hint from the IO device to a core to

cause a read request to obtain the data can be avoided.

[0021] 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 IO 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.
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[0022] As seen in FIG. 3, method 300 may begin by receiving an allocation transaction in an
IIO module from an IO device (block 310). For example, this allocation transaction can be a
request to write data directly into a cache memory, e.g., a LL.C of the processor, and it can be
received from an IO 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 I1O to a
CPU caching agent (block 320). Because in various embodiments there is no separate
caching agent for the IIO, this transaction can be directed to a common caching agent that

performs caching agent functionality both for processor cores and the I1O.

[0023] Responsive to this request, control passes to block 330 where the data can be directly
stored into the LL.C. In one embodiment, a least recently used (LLRU) algorithm can be used

to place the data, along with a way mask to restrict the LL.C ways that can be allocated to 1O
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).

[0024] 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 1O 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 (block 360). Using method 300 in this way, embodiments provide the ability to
efficiently load data from an IO 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.

[0025] Various elements both within an IIO module and CPU caching agent can be
configured to avoid deadlocks and ensure reasonable performance. First, for PCle™ 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 IIO implementation prefetches ownership of a cache line

long prior to when the IIO device is read to retire and meet write ordering. Thus the way a
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conventional I1O 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 11O to lose
ownership of the line and a request for ownership must be re-issued to obtain the ownership

again.

[0026] 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 I1O 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, e.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 I0 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 IO module is responsive to a prefetch by a coupled 10
device and thus the data with regard to the IO device is of a speculative nature and is not yet

needed.

[0027] 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.

[0028] 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 I1Os 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.

[0029] 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 ExpressTM

Specification Base Specification version 2.0 (published January 17, 2007) (hereafter the
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PCIe™ 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 I1O, it will prevent any non-posted requests either from the core or IIO from

completing, thus creating a deadlock.

[0030] 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 IO module 430. Of
course, multiple cores can be present in different embodiments. In addition, each processor
includes a caching agent 440, which acts as the caching agent for both the core and the 1O
module. As seen, core 420, may be issuing non-posted requests, such as core memory
mapped [0 (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.

[0031] As further seen, IO 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 IO 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.

[0032] 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
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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 11O, 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.

[0033] 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.

[0034] With the above-mentioned configuration of a CPU caching agent, an I1O can be
coupled behind a CPU caching agent and benefit from reduced complexity and component
count. That is by proxying IIO-related transactions through a CPU caching agent as opposed
to having separate dedicated IO 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.

[0035] 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.

[0036] 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 LL.C 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 ITO module 750.
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[0037] In general, each core 710,-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 each other and to a shared cache memory formed of a plurality of units of a LL.C
7400 — 740, via caching agent 715¢-715,. In various embodiments, LLLC 740 may be shared
amongst the cores and IO module 750. As seen, a ring interconnect 730 thus couples the
cores together, and provides interconnection between the cores, caching agent 715 and 110

module 750.

[0038] As seen in FIG. 6, IIO module 750 can provide an interface to various off-chip
[O/peripheral devices (not shown for ease of illustration in FIG. 6). To this end, [IO module
750 can include various interfaces including multiple PCle™ interfaces 752¢-752,, a direct
media interface (DMI) 754, and an 1O advance programmable interrupt controller (IO APIC)
755. As seen, 110 module 750 also can be coupled to a power control unit (PCU) 760.

[0039] 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, e.g., via DDR links, to a system memory coupled to
the 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.

[0040] 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
PCIe™ 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
IO 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
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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 Ethernet device.

[0041] 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
(RAMs) 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 (EEPROMSs), magnetic or

optical cards, or any other type of media suitable for storing electronic instructions.

[0042] 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.

Filed Via EFS 11 ITL.2523US (P39131)

Mercedes EX1015, Page 140 of 164
U.S. Patent No. 9,575,895



—_

o~ W N

What is claimed is:
1. An apparatus comprising:

a multicore processor including a plurality of cores, a shared cache memory, an
integrated input/output (II0) module to interface between the multicore processor and at least
one 1O device coupled to the multicore processor, and a caching agent to perform cache

coherency operations for the plurality of cores and the IIO module.

2. The apparatus of claim 1, wherein the caching agent includes a table of requests to

store pending requests for the plurality of cores and the IIO module.

3. The apparatus of claim 2, wherein the table of requests includes at least one dedicated

entry to store a posted transaction.

4. The apparatus of claim 1, 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.

5. The apparatus of claim 4, 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.

6. The apparatus of claim 5, wherein the plurality of distributed portions of the caching

agent are coupled via a ring interconnect.

7. The apparatus of claim 1, wherein the caching agent is to receive an allocation
transaction from the IIO module, the allocation transaction received in the IIO module from

an IO device coupled to the multicore processor.

8. The apparatus of claim 7, wherein the caching agent is to directly store data of the
allocation transaction into the shared cache memory and to not initiate a memory transaction

to a system memory coupled to the multicore processor.
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0. The apparatus of claim 1, wherein the caching agent is to send a drop ownership
indication to the IIO module for a cache line owned by the IIO module for an 10 device
coupled to the multicore processor responsive to receipt of a snoop request in the caching

agent for the cache line from another agent.

10. The apparatus of claim 9, wherein the 10 device prefetched the cache line.

11. The apparatus of claim 9, wherein the another agent is one of the plurality of cores.

12. A method comprising:

receiving an allocation transaction in an integrated input/output (IIO) module of a
multicore processor from an 1O device coupled to 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 1O
module; and

directly storing data of the allocation transaction into a shared cache memory of the

multicore processor.

13. The method of claim 12, further comprising 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 a system memory coupled to the multicore processor.

14. The method of claim 13, further comprising sending data of the cache line to the
system memory from the shared cache memory if the cache line is evicted from the shared

cache memory, when the cache line includes modified data.

15. The method of claim 13, further comprising directly storing the data of the allocation

transaction into the shared cache memory without communicating with the system memory.

16. The method of claim 12, further comprising sending a drop ownership indication to
the I10O 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.
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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 [IO 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 IIO module, including at least one dedicated entry to store a pending request
corresponding to a posted transaction;

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 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 IIO 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 is to receive an allocation
transaction from the first IIO module, and directly store data of the allocation transaction into

the first shared cache memory.

19. The system of claim 18, 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 (LLLC) including a plurality of distributed portions each
associated with a corresponding one of the first plurality of cores, and wherein the plurality of

distributed portions of the first caching agent are coupled via a ring interconnect.
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PROVIDING COMMON CACHING AGENT FOR
CORE AND INTEGRATED INPUT/OUTPUT (10) MODULE

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 (IIO) 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 IIO module. Other embodiments are described and claimed.
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PATENT

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION

As a below named inventor, I hereby declare that:
My residence, mailing address, and citizenship are as stated below, next to my name.

[ believe I am the original and first inventor (if only one name is listed below) or an original and joint inventor (if plural
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled:

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

the specification of which (check one):

X _ isattached hereto.
was filed on as
United States Application Number
ot PCT International Application Number
and was amended on

(if applicable)

I hereby authorize and request my attorney, associated with Customer Number 47795, to insert on the designated
lines above, the filing date, application number, PCT International Application Number and amendment date, as
applicable, of the patent application should this Declaration be filed after filing the specification.

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the
claim(s}, as amended by any amendment specifically referred to above.

I acknowledge the duty to disclose all information which is material to patentability as defined in 37 CFR 1.56, including
for continuation-in-part applications, material information which became available between the filing date of the prior
application and the national or PCT international filing date of the continuation-in-part application,

[ hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for
patent, inventor's or plant breeder’s rights certificate(s), or 365(a) of any PCT international application which designated
at least one country other than the United States of America, listed below and have also identified below any foreign
application for patent, inventor's or plant breeder’s rights certificate(s), or any PCT international application having a
filing date before that of the application on which priority is claimed:

Priority Certified
Prior Foreign Application(s) Claimed? Copy Attached?

(Number) {Couniry) (Foreign Filing Date - Yes No Yes No
MM/DE/YYYY)

(Number) {Country) {Foreign Filing Date - Yes No Yes No
MM/DD/YYYY)

{Number) (Country) (Foreign Filing Date - Yes No Yes No
MM/DD/YYYY)

-1-
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[ hereby appoint practitioners associated with the Customer Number: 47795
as my/our attorney(s) or agents(s) with full power of substitution and revocation, 1o prosecute this application and to
transact all business in the United Siates Patent and Trademark Gtfice connected therewith.

Please direct all correspondence to the address associated with the Customer Number: 47795

[ hereby declare that all statements made herein of my own knowledge are tree and tha all statements made

on information and beliet are bekieved to be true: and further that these statcments were made with the
knowledge that wiliful talse statements and the like so made are punishable by fine or imprisonment, ot botl,
under Section 1001 of Title 18 of the United States Code and that such willtul false statements may jeopardize
the validity of the application or any patent issued thereon.

Full Name of Sole/First inventor_YEN-CHENG LIU

/ - .
Inventor's Signature - ! ey 4 LM Bute L 1// e g// /

-

Residence Fortland, OR, Citizenship __USA
{City. Siate} (Country)

Post Office Address 3240 NW Primino Avenue, Portland, QR 97229

Full Name of Second/Jeint Inventor_ ROBERT G, BLANKENSHIP

Inventor's Signature Date

Residence_Tacoma, WA Citizenship USA
(City, State) {Country)

Post Office Address__ 3113 N, 20th Street. Tacoma, WA 98400

Full Name of Third/Joint Inventor_ GEEYARPURAM N, SANTHANAKRISHNAN

[nventor's Signature Date

Residence_ Mercer Istand, WA Citizenship___ INDIA
(City, State) (Country)

Post Office Address__ 9011 W Shorewood Drive, Apt 1308, Mercer Island, WA 98040
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Full Name of Fourth/Joint Inventor  GANAPATI N. SRINIVASA

Inventor's Signature Date

Residence Portland, OR Citizenship USA
{City, State) (Country)

Post Office Address__ 12559 N'W Hartford Sireet, Portland, OR 97229

Full Name of Fifth/Joint Inventor KENNETH C. CRETA

Inventor's Signature Date

Residence Gig Harbor, WA Citizenship USA
(City, State) (Country)

Post Office Address. 13714 47th Ave Ct NW, Gig Harbor, WA 98332

Full Name of Sixth/Joint Inventor SRIDHAR MUTHRASANALLUR

Inventor's Signature Date

Residence _ Bangalore, KA, IN Citizenship USA
(City, State) (Country)

Post Office Address_ #211, Embassy Tranquil, 3rd Block, 8th Main, Koramangala, Bangalore, KA,
IN 560034

Full Name of Seventh/Toint Inventor  BAHAA FAHIM

Inventor's Signature Date

Residence San Jose, CA Citizenship CANADA
(City, State) {Country)

Post Office Address 412 Violeta Court, San Jose, CA 95136
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Title 37, Code of Federal Regulations, Section 1.56
Duty to Disclose Information Material to Patentability

(a) A patent by its very nature is affected with a public interest. The public interest is best served,
and the most effective patent examination occurs when, at the time an application is being examined, the
Office is aware of and evaluates the teachings of all information material to patentability. Each individual
associated with the filing and prosecution of a patent application has a duty of candor and good faith in
dealing with the Office, which includes a duty to disclose to the Office ail information known to that
individual to be material to patentability as defined in thig section. The duty to disclose information exists
with respect to each pending claim until the claim is cancelled or withdrawn from consideration, or the
application becomes abandoned. Information material to the patentability of a claim that is cancelled or
withdrawn from consideration need not be submitted if the information is not material to the patentability of
any claim remaining under consideration in the application. There is no duty to submit information which is
not material to the patentability of any existing c¢laim, The duty to disclose all information known to be
material to patentability is deemed to be satisfied if all information known to be material to patentability of
any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by
§§1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud
on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or
intentional misconduct. The Office encourages applicants to carefully examine:

)] Prior art cited in search reports of a foreign patent office in a counterpart application, and
2) The closest information over which individuals associated with the filing or prosecution of a

patent application believe any pending claim patentably defines, to make sure that any material information
contained therein is disclosed to the Office.

(b) Under this section, information is material to patentability when it is not cumulative to
information already of record or being made of record in the application, and

()] It establishes, by itself or in combination with other information, a prima facie case of
unpatentability of a claim; or

(2) It refutes, or is inconsistent with, a position the applicant takes in:

@) Opposing an argument of unpatentability relied on by the Office, or

(if) Asserting an argument of patentability.

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim its
broadest reasonable construction consistent with the specification, and before any consideration is given to
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability.

(© Individuals associated with the filing or prosecution of a patent application within the
meaning of this section are:

)] Each inventor named in the application;

) Each attorney or agent who prepares or prosecutes the application; and

3 Every other person who is substantively involved in the preparation or prosecution of the

application and who is associated with the inventor, with the assignee or with anyone to whom there is an
obligation to assign the application.

{d) Individuals other than the attorney, agent or inventor may comply with this section by
disclosing information to the attorney, agent, or inventor.

(e} In any continuation-in-part application, the duty under this section includes the duty to
disclose to the Office all information known to the person to be material to patentability, as
defined in paragraph (b} of this section, which became available between the filing date of
the prior application and the national or PCT international filing date of the continuation-in-
part application.
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