PTO/AIA/123 (08-12)
Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

| : ber.
f Patent Number
CHANGE OF 7,872,973

Issue Date

CORRESPONDENCE ADDRESS - January 18, 2011

Patent Application Number 11/377 578

Address to: Filing Date March 17, 2006

Mail Stop Post Issue First Named Inventor

Commissioner for Patents Jason Sterne

P.O. Box 1450

\Alexandria, VA 22313-1450 Attorney Docket 150177-US-NP /

Number

Please change the Correspondence Address for the above-identified patent to:

D The address associated with Customer Number:

OR

Firm or

Individual Name Etheridge Law Group

2600 East Southlake Blvd, Suite 120-324

Address

City Southlake State T 21p 76092
Country us

Telephone 817-470-7249 Email jim@ethridgelaw.com

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
Address Indication Form" (PTO/SB/47).

| am the:

|:| Patentee.

|:| If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c)
(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71.

Attorney or agent of record. Registration Number 51513

Patent practitioner acting in a representative capacity whose correspondence address is the correspondence
address of record. Notice has been given to the patentee or owner. Registration Number 51513

. o
Signature /Sean D. Burdick?

Typed or
Printed Name

Sean D. Burdick

Date November 8, 2021 Telephone 208-327-8900

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below*.

D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (56 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

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

EFS ID: 44233483
Application Number: 11377578
International Application Number:
Confirmation Number: 5342

Title of Invention:

METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE
IN A NETWORK DEVICE IN A COMMUNICATIONS NETWORK

First Named Inventor/Applicant Name:

Jason Sterne

Customer Number:

151091

Filer:

Sean Dylan Burdick/Mita Encarnacion

Filer Authorized By:

Sean Dylan Burdick

Attorney Docket Number: Sharma 25-11 (R)-US-NP
Receipt Date: 09-NOV-2021
Filing Date: 17-MAR-2006
Time Stamp: 02:09:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
246968
1 Change of Address 150177-US-NP_aia0123.pdf no 2
5729cdfo7286eb4f7f2042c9fbbee577 1de9)
efd1
Warnings:

Page 3 of 301




Information:

Total Files Size (in bytes){ 246968

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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L)
AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 : ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
] Trademarks or [ Patents, ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:20-cv-198 3/18/2020 Western District of Texas
PLAINTIFF DEFENDANT
WSOU INVESTMENTS, LLC d/b/a BRAZOS Huawei Investment & Hoiding Co., Ltd.,
LICENSING AND DEVELOPMENT Huawei Technologies Co., Ltd.,
Huawei Technologies USA Inc., Huawei Device USA, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 7,872,973 1/18/2011 WSOU Investments, LLC
2
3
4
5
In the above—entitled case; the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT '
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
72
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issved:
DECISION/JUDGEMENT
S afKha M
CLERK (BY) DEPUTY CLERK DATE
Lo sentte J. Clacle Liona 1 Lo }|1|zo

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director
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IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF TEXAS
WACO DIVISION

WSOU INVESTMENTS, LLC d/b/a

BRAZOS LICENSING AND

DEVELOPMENT, CIVIL ACTION NO. 6:20-cv-198
Plaintiff, JURY TRIAL DEMANDED

V.

HUAWEI INVESTMENT & HOLDING
CO., LTD., HUAWEI TECHNOLOGIES
CO., LTD., HUAWEI TECHNOLOGIES
USA INC., HUAWEI DEVICE CO. LTD.
(f/k/a HUAWEI DEVICE (DONGGUAN)
C0.), HUAWEI DEVICE (SHENZHEN)
CO., LTD. (f’k/a HUAWEI DEVICE CO.,
LTD.), HUAWEI DEVICE USA, INC.

U O UOR LON LOR WO WON WO DN CON LON LON WON UDn O LN O O

Defendants.

PLAINTIFFS’ RULE 41(a)(1)(A)(i) NOTICE OF
DISMISSAL WITHOUT PREJUDICE

In accordance with Fed. R. Civ. P. 41(a)(1)(A)i), Plaintiff in the above-captioned action
give notice that Defendants are voluntarily dismissed without prejudice. Defendants have not filed

an answer or a motion for summary judgment in this matter.

Dated: June 17, 2020 Respectfully submitted,

/s/ Rvan S. Loveless

James L. Etheridge

“Texas State Bar No. 24059147

Ryan S. Loveless

Texas State Bar No. 24036997 -
Travis L. Richins

Texas State Bar No. 24061296
ETHERIDGE LAW GROUP, PLLC

2600 E. Southlake Blvd., Suite 120/ 324
Southlake, Texas 76092
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Telephone: (817) 470-7249
Facsimile: (817) 887-5950

Jim@EtheridgeLaw.com
Ryan(@EtherideeLaw.com

Travis@ZEtheridgeL.aw.com

COUNSEL FOR PLAINTIFF

CERTIFICATE OF SERVICE

1 certify that the foregoing document was served upoen ail counsel of record via the
Court's CM/ECF electronic filing system on June 17, 2020,

/s/ Rvan S. Loveless
Ryan 8. Loveless
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Case 6:20-cv-00188-ADA Document & Fied 03/18/20 Page 1 of L

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[] Trademarks or [V Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:20-cv-198 3/18/2020 Western District of Texas

PLAINTIFF DEFENDANT

WSOU INVESTMENTS, LLC d/b/a BRAZOS Huawei Investment & Holding Co., Lid.,

LICENSING AND DEVELOPMENT Huawei Technologies Co., Lid.,

Huawei Technologies USA Inc., Huawei Device USA, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 7,872,973 1/18/2011 WSOU Investments, LLC

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 6:20-cv-00538-ADA  Document 2 Filed 06/17/20 Page 1 of 1

AQ 126 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Birector of the U.S. Patent and Trademark Office FILING OR BETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
] Trademarks or W Patents.  ( [ the patent action involves 33 U.S.C. § 292
DOCKET NG, DATE FILED 1.8, DISTRICT COURT
6:20-cv-538 8/17/2020 Western District of Texas
PLAINTIFF DEFENDANT
WSOU INVESTMENTS, LLC ditya BRAZOS Huawei Technologies Co., Lid.,
LICENSING AND DEVELOPMENT Huawei Technologies USA, Inc.
PATENT OR DATE OF PATENT . - D ATEN I —— -
TRADEMARK NQ, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
1 U8 7,872,873 1/18/2011 WSOU Invesiments, LLC
2
3
4
5

In the above—entitled case, the foilowing patent(s) trademark(s) have been inciuded:

DATE INCLUDED INCLUDED BY
] Amendment 0 answer [ Cross Biil ] Other Pleading
PATENT OR DATE OF PATENT . - D A TN - DT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
1
5
3
4
S

In the above-—cutitied case, the following decision hias been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation of action, mail this copy to Birector  Copy 3 Upon tereination of action, mail this copy to Birector
Copy 2—-Upon filing document adding patent(s), mail thic copy to Birector Copy 4-—Case file copy
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A31 PTO/SB/66
OMB 0651-00XX
U.5. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PAYMENT OF MAINTENANCE FEE IN AN EXPIRED
PATENT (37 CFR 1.378(b))

Patent Number Issue Date Application Filing Date Docket Number (if applicable)
Number
7872973 18-Jan-2011 11377578 17-Mar-2006

CAUTION: Maintenance fee {and surcharge, if any) payment must correctly identify: (1) the patent number and {2} the application number of the
actual U.S. application leading to issuance of that patent to ensure the fee(s) is/are associated with the correct patent. 37 CFR 1.366(c) and (d).

Applicants claims the following fee status:

(O Small Entity

(O Micro Entity

(® Regular Undiscounted

Applicants selects the following :

O 3172 ® 71/2 O 1112

PETITION FEE

The petition fee required by 37 CFR 1.17(m) (Fee Code 1558/2558)} must be paid as a condition of accepting unintenticnally delayed payment of
the maintenance fee.

MAINTENANCE FEE (37 CFR 1.20(e}-(g))
The appropriate maintenance fee must be submitted with this petition.

STATEMENT
THE UNDERSIGNED CERTIFIES THAT THE DELAY IN PAYMENT OF THE MAINTENANCE FEE TO THIS PATENT WAS
UNINTENTIONAL

PETITIONER(S) REQUEST THAT THE DELAYED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE PATENT REINSTATED

THIS PORTION MUST BE COMPLETED BY THE SIGNATCRY OR SIGNATCRIES
37 CFR 1.378(c) states: "Any petition under this section must be signed in compliance with 37 CFR 1.33(b}."

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

An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney in
this application.

An attorney or agent registered tc practice before the Patent and Trademark Office

A sole patentee

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

A joint patentee; all of whom are signing this e-petition

The assignee of record of the entire interest that qualifies as an authorized party under 37 CFR 1.33(b)

O 0 O 00 ®
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A31 PTO/SB/e6
OMB 0651-00XX

U.5. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Attorney
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4{d) for the form of the
signature
Signature /Sean D. Burdick/
Name Sean D. Burdick Registration Number 51513
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Electronic Patent Application Fee Transmittal

Application Number:

11377578

Filing Date:

17-Mar-2006

Title of Invention:

METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE

IN A NETWORK DEVICE IN A COMMUNICATIONS NETWORK

First Named Inventor/Applicant Name:

Jason Sterne

Filer:

Sean Dylan Burdick/Kristina Pangan

Attorney Docket Number:

Sharma 25-11 (R)-US-NP

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
MAINTENANCE FEE DUE AT 7.5 YEARS 1552 1 3600 3600
PET. DELAY PYMT MAINTAIN PATENT IN FORCE 1558 1 2000 2000

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 5600
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

In re Patent No. 7872973
Issue Date: January 18,2011
icati :DECISION GRANTING PETITION
Application No. 11377578 .UNDER 37 CFR 1.378(b)
Filed: March 17,2006

Attorney Docket No. Sharma 25-11 (R)-US-NP

This is a decision on the electronic petition, filed July 5,2019 ,under 37 CFR 1.378(b)
to accept the unintentionally delayed paymentof the 7.5  year maintenance fee for the above-identified patent.

The petition is GRANTED.

The maintenance fee is accepted, and the above-identified patent reinstated as of July 5,2019
This decision also constitutes notice that the fee has been accepted. An electronic copy of the petition and

this decision has been created as an entry in the Image File Wrapper. Nevertheless, petitioner should print
and retain an independent copy.

Telephone inquiries related to this electronic decision should be directed to the Electronic Business Center at 1-866-217-9197.
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Electronic Acknowledgement Receipt

EFS ID: 36508586
Application Number: 11377578
Patent Number: 7872973
Confirmation Number: 5342
Petition Issued Date: July 5,2019

Title of Invention:

METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE
IN A NETWORK DEVICE IN A COMMUNICATIONS NETWORK

First Named Inventor/Applicant Name:

Jason Sterne

Customer Number:

151091

Filer:

Sean Dylan Burdick/Kristina Pangan

Filer Authorized By:

Sean Dylan Burdick

Attorney Docket Number:

Sharma 25-11 (R)-US-NP

Receipt Date: 05-JUL-2019
Filing Date: 17-MAR-2006
Time Stamp: 19:53:12

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $5600

RAM confirmation Number

070819INTEFSW00002566601970

Deposit Account

601970

Authorized User

Kristina Pangan

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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37 CFR 1.16 (National application filing, search, and examination fees)
37 CFR 1.17 (Patent application and reexamination processing fees)
37 CFR 1.19 (Document supply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

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

32600

1 Petition automatically granted by EFS petition-request.pdf no 2

e6cdb3d309a2723cdb880785adbfcad6978]
6be2f

Warnings:

Information:

32374

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

570107bcb02f1ba4920e32afedc0e3e822¢]

Warnings:

Information:

Total Files Size (in bytes){ 64974

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/377,578 03/17/2006 Jason Sterne ALC 3229

CONFIRMATION NO. 5342

76614 POWER OF ATTORNEY NOTICE

Terry W. Kramer, Esq.

Kramer & Amado, P.C. N AP0 AR R

330 John Carlyle Street 000000105466853

3rd Floor

Alexandria, VA 22314
Date Mailed: 01/31/2019

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/21/2019.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ldvan/

page 1 of 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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/377,578 03/17/2006 Jason Sterne Sharma 25-11 (R)-US-NP
CONFIRMATION NO. 5342
151091 POA ACCEPTANCE LETTER
WSOU Investments, LLC
11150 Santa Monica Bivd., Suite 1400 N AP0 TR
000000105466907

Los Angeles, CA 90025
Date Mailed: 01/31/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/21/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ldvan/

page 1 of 1
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PTO/SB/123 (04-15)
Approved for use through 01/31/2018. OMB 0651-0035
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired o resmznd to a collection of information unless it displays a valid OMB control number.
Patent Number
f CHANGE OF 7,872,973

Issue Date

CORRESPONDENCE ADDRESS _u 01-18-2011

Patent Application Number 11/377,578
Address to Fiing Date 03-17-2006
Mail Stop Post Issue First Named Inventor
Commissioner for Patents Jason STERNE et al.
P.O. BOX_ 1450 X Docket

\Alexandna, VA 22313-1450 Nu::gg OcKe Sharma 25-11 (R)-US-NP /

Please change the Correspondence Address for the above-identified patent to:

“ The address associated with Customer Number: 1 5 1 09 1

OR

‘ Firm or
Individual Name

Address

City State ZIP
Country

Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address” use the "Fee
Address Indication Form" (PTO/SB/47).

| am the:

Patentee.

‘ Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or agent of record. Registration Number 51 ;5 13

o
N o~
o~ \\\

by N N \\\\
Signature 3 & e PR e A

Typedor X
Printed Name  >€an D. Burdick

Date September 18, 2018 Telephone 949'365'6722

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 than one signature is required, see below”.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTC/AIATEIA (02-15)

Spproved for uge through 01/31/2018. OMB 0651-0035

.5, Patant and Tradomark Office; 1S, DEPARTMENT OF COMMERCE

ond to a collectinn of information untess It displays 2. valid DME contro! number

Patent Number 7.872.973
| issue Date 01-18-2011

First Named Inventor Jason STERNE et al'
REVOQCATION OF POWER OF ATTORNEY -
Tile \[ETHOD AND §YSTEM FOR USING A QUEUING

WITH A NEW POWER OF ATTORNEY DEVICE AS A LDSSLESS STAGE IN A NETWORK
AND DEVICE IN A COMMUNICATIONS NETWORK
\ CHANGE OF CORRESPONDENCE ADDRESS Attorney Bocket No. Sharma 25-11 (R)-US-NP

thereby ravoke all previous powers of attomey given.in the above-identified patent.

PATENT - POWER OF ATTQRP@EY
OR

A Power of Attorney is submitted herewith.

l hereby appoint Practitioner{s) associated with the Customer Rumber identifled i the box at fight as myfour
.attcrnev(s } or agent(s) with respect to the patent identified above, and to transact all business in the United 151091
States Patent and Trademark Office connected therswith;

! heraby appeint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patentidentified above, and to transact
all business in the United States Patent and Trademark OFfice connected therewith;

Practitioner{s} Name Registration Number

Please recognize or change the correspondence addrass Tor the above-identified patent to:

] The address assuriated with the shove-identified Customer Numbern.

. The address associated with the Customer Number identified in the box at right:

DR
Firm or
Individual Name
Address
City | State | [ Zip |
Cauntey )
Telephong | Email |
{am the: &
m Applicant; . ?6':,-"
.v‘ 3 e’
Patent owner,
L) Statement under 37 CF ng??(gii%ﬁﬂ PTO!AWQE) submitted herewlth or fifed on
Eo SIGNATURE of Applicant or Patent Gwner
Signature Y ST Date
Name ‘;mm Shanus o Telephone
Title and company_ | President of WSOU Investments, LELC

NOTE: Signatures of alt the applicants or patent owners of the entire interest or their representative(s) are required. If inore than e signature
is required, submit muitiple forms, check the box below, and identify the total nurber of forms submitted in the blank below.

Ej Avotalof ___ formsare submitted.

This catiection of informaBon s required by 37.CFR $.31, 1,32, and 1,33, The infocmation is required to obtain or tetain 8 benefit by the public, which is to update
{and by the USFTU to pracess) the file of a patent or reexamitiation proceading, Confidentiaiity is govarned by 35 US.C 122 and 37 TFR 1.14. This collection Is
esthmated to take 3 minutes to complete, inchuding gathering, preparing, and submitting the compluted application farm 1o the USBTQ, Time wifl vary depending
upan the individual case. Any comments an the amount of time you require to tomplete this form ang/or suggastions for reducing this burden, should be sent te
the Chiet information Officer, U:S. Patent and Yrademark Dffice, .8, Departmeant of Commerce, ¥.0. Box 1450, Alexandria; VA 22313-1850. DO NQOT SEND FEESOR
COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissionar for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450,

I vou need ussistonve in completing the focm, coll 1-800-RT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: _ WSOU Investments, LLC

Application No./Patent No.: 7,872,973 Filed/Issue Date: 01-18-2011
METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE IN A NETWORK DEVICE IN A COMMUNICATIONS

Titled: NETWORK
WSOU Investments, LLC .a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. |X] The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. |Z] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Inventors To: ALCATEL
The document was recorded in the United States Patent and Trademark Office at
Reel _ 017900 , Frame__ 0184 , or for which a copy thereof is attached.
2. From: ALCATEL To: _ ALCATEL LUCENT

The document was recorded in the United States Patent and Trademark Office at
Reel 025410  Frame __ 0078 | orforwhich a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: ALCATEL LUCENT To:  WSOU INVESTMENTS, LLC
The document was recorded in the United States Patent and Trademark Office at
Reel _ 044000 | Frame _ 0053 , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

I:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a tfrue copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

NS T e September 18, 2018
Signature Date
51,513
Sean D. Burdick IP Counsel for WSOU Investments, LLC
Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Electronic Acknowledgement Receipt

EFS ID: 34913644
Application Number: 11377578
International Application Number:
Confirmation Number: 5342

Title of Invention:

METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE
IN A NETWORK DEVICE IN A COMMUNICATIONS NETWORK

First Named Inventor/Applicant Name:

Jason Sterne

Customer Number:

76614

Filer:

Sean Dylan Burdick/Kris Pangan

Filer Authorized By:

Sean Dylan Burdick

Attorney Docket Number: ALC 3229
Receipt Date: 21-JAN-2019
Filing Date: 17-MAR-2006
Time Stamp: 20:30:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
296818
1 Change of Address 11377578_Chandgfe_of_Address no ]
p aebbf610977fe9fc262395c¢60125d216b321
95a5
Warnings:
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Information:

540748
2 Power of Attorney 11377578_POA_Patent.pdf no 1
e82bc13e82f88509€9a904435c6bcc871c2)
Warnings:
Information:
479834
3 Assignee showing of ownership per 37 11377578_Statement.pdf no 5
CFR3.73
04501205dda440ea7de6083bda788446d6)
3809c6
Warnings:
Information:
Total Files Size (in bytes)1 1317400

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.

Page 24 of 301




UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/377,578 01/18/2011 7872973 ALC 3229 5342
76614 7590 12/28/2010

Terry W. Kramer, Esq.
Kramer & Amado, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314

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 677 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 hitp://pair.uspto.gov for additional applicants):

Jason Sterne, Ottawa, CANADA,;

Robert John Johnson, Ottawa, CANADA;

Aaron Maxwell MacDonald, Ottawa, CANADA;
Richard Grieve, Ottawa, CANADA;

James Michael Schriel, Kanata, CANADA;

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Y
Complete an chi?this [ﬁrn gether with applicable fee(s), to: Mail Mail Stop ISSUE FEE
% Commissioner for Patents

w® Alosandrin. V. 131450
re 010 : exandria, Virginia 22313-
- FECoT N Iy or Fax (571)-273-2885

ed for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 5 should be completed where
cluding the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
cted otherwise in Block 1, by (a) specifying a ncw correspondence address: and/or (b) indicating a scparatc "FEE ADDRESS" for

INSTRUCTIONS:
appropriate. All fu rresponde
indicated unlcss corrcosg Briapehil
maintenance fee notificationss
CURRENT CORRESPONDENCE ADDRESS (Notc: Use Block 1 for any change of address) Nole: A certificate of mailing can only be used for domestic mailings of the
Fee(s) ‘Iransmittal. This certificate cannot be used for any other accompanying
Eapcrs. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmisston.

form should by
S

76614 7590 09/07/2010 ) .
. Certificate of Mailing orFrovmmvission
Terry W. Kramer, Esq. I hereby certify that this Fee(s) Transmittal is being deposited with the United
Kramer & Amado, P.C States Postal Service with sufficient postage for first class mail in an envelope
v addressed to the Mail Stop ISSUE FEE address above, or being facsimile
1725 Duke Street, Suite 240 trgnsgitted to the USPTO (371) 273-2885, on the date indicated below.
Alexandria, VA 22314 28K i —
tatti, (31eblerr - (Deposior’s ame)
(Signature)
" 11-30-]0 =
I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
11/377,578 03/17/2006 Jason Sterne ALC 3229 5342

TITLE OF INVENTION: METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE IN A NETWORK DEVICE IN A
COMMUNICATIONS NETWORK )

| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE l PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE l DATE DUE J
nonprovisional NO 31510 $300 $0 $1810 12/07/2010
| e [ wronm | cowsowcias | 12/07/2010 STEVDIER 09009145 122325 11377578
CHO, HONG SOL, 2467 370-235000 81 FC:1501 1316.68 DA
. . B2 FL:1584 399,63 DA
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys | Kramer & Amado P.C.
D Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a *
{J “Fee Address" indication (or “Fee Address" Indication form registered atlorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If noname is  §
Number is required. 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 (B) RESIDENCE: (CITY and STATE-OR COUNTRY)

ALCATEL \LUCENT Paris, France

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ individual N Corporation or other private group entity 0 Government

4a, The following fee(s) are submitted: " ' © " 4b. Payment of Fee( s): (Please first reapply any pr'e'viously paid issue fee shown above)
LIssue Fee () A check is enclosed. /2 ’0?3&6—_
Publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
3 Advance Order - # of Copics Rl‘he Director is hereby authorized to charge the requirede(s), any deficiency, or credit any
overpayment, to Deposit Account Number 2 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signalure//%mq D&M— Date // 'Jo = /O

Typed or printed nameM é[ C-b )cr— Registration No. \

This collection of information is requir 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 governcd by 35 U.S.C. 122 and 37 CFR 1.14. This collcction is cstimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form 10 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 arc required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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A
aoN
PART B - FEE(S) TRANSMITTAL

AP
Complete and send this f A applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form sh w be used for tra tting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where
gpgropriale. All further correspon
indi i

including the&alent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
caled unless corrected below or gdre c'in Block 1, by (a) spccifying a ncw correspondence address: and/or (b) indicating a scparate "FEE ADDRESS" for
maintenance fee nolifications. S~ )
CURRENT CORRESPONDENCE ADDRESS (Note: Usc Block | for any change of address) 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
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.
76614 7590 09/07/2010 .
. Certificate of Mailing orFransnsission
Terry W. Kramer, Esq. I hereby certify that this Fee(s) Transmittal is being deposited with the United
Kramer & Amado, P.C States Postal Service with sufficient postage for first class mail in an envelope
v addressed to the Mail Stop ISSUE FEE address above, or being facsimile
1725 Duke Street, Suite 240 . tgasgitied (o the USPTO (371) 273-2885, on the date indicated befow.
Alexandria, VA 22314 I/a:tn.. 6]/(’ .A /e — - (Deponitor's rame)
(Signature)
. // —30-/0 (Date)
APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. ‘ CONFIRMATION NO. J
11/377,578 03/17/2006 Jason Sterne ALC 3229 5342

TITLE OF INVENTION: METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS STAGE IN A NETWORK DEVICE IN A
COMMUNICATIONS NETWORK

[ APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE l DATE DUE }
nonprovisional NO 31510 $300 30 $1810 12/07/2010
[ EXAMINER J ART UNIT l CLASS-SUBCLASS J
CHO, HONG SOL 2467 370-235000

1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys | Kramer & Amado P.C.

[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. S S ; A ]

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

(J “Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If noname is  §

Number is required. 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 (B) RESIDENCE: (CITY and STATE-OR COUNTRY)
ALCATEL LUCENT Paris, France

Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individual E Corporation or other private group entity (J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
LIssue Fee [ A check is enclosed. /’2 _073& 6'—-
Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-203R is attached.
{2 Advance Order - # of Copics the Director is hereby authorized to charge the requireg?(s). any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Q. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signalure/—/%uq Dg{m Date // "30 i /O

Typed or printed name G[ C-é }er- Registration No. \

This collection of information is requir 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 governcd by 35 U.S.C. 122 and 37 CFR 1.14. 'This collcction is cstimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form (o the USPTO. Time will vn{g deﬁendin upon the individual case. Any comments on. the amount of time you require to complele
this form and/or suggestions for reducing this burden, should be sent to the C ief 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 cotlection of information uniess it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

76614 7590 09/07/2010 I E INER |
Terry W. Kramer, Esq. CHO, HONG SOL
Kramer & Amado, P.C. | ART UNIT PAPER NUMBER |
1725 Duke Street, Suite 240 o7
Alexandria, VA 22314 DATE MAILED: 09/07/2010
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jason Sterne, et al.

For : METHOD AND SYSTEM IFOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK
Serial No.: 11/377,578
Filed March 17, 20086
Art Unit 2419
Examiner Hong Sol Cho
Att. Docket ALC 3229
Confirmation No. 5342

AMENDMENT UNDER 37 C.F.R §1.111

Mail Stop Amendment
Commuissioner for Patents
P.O. Box 1450
Alexandra, VA 22313-1450
Sir:
In response to the Office Action dated July 2, 2010, please amend the ahove-

identified application as set forth below:

SPECIFICATION AMENDMENTS begin on page 2 of this paper.

CLAIM AMENDMENTS begin on page 3 of this paper.

REMARKS/ARGUMENTS hegin on page 14 of this paper.

-1-
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SPECIFICATION AMENDMENTS

Please replace the paragraph [0030] with the following rewritten paragraph:

According to one embodiment, the upstream device 120 may forward or relay
a message from the queuing device 140 (i.e., with respect to controlling the rate at
which packets are sent to the queuing device 140) to an upstream network device
(not shown but similar to network device 110) in the network 100 to thereby control
the rate [[that]] at_which the upstream device 120 receives packets from the

upstream network device.

Page 37 of 301



Application No: 11/377.578
Attorney Docket No: ALC 3229

CLAIM AMENDMENTS

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

Listing of Claims

1. (Currently Amended) A method for incorporating a queuing device as a
lossless processing stage in a network device in a communications network hetween
an upstream device and a downstream device in the network device, comprising:
monitoring a depth of a queue in the queuing device, wherein the queue
receives packets from the upstream device within the network device, and the
queuing device acts as a discard point by discarding packets when the queue is full,

wherein the upstream device is a traffic manager:

if the depth of the queue passes a predetermined threshold, sending a
message to the upstream device to reduce a rate at which packets arve sent to the
queuing device to prevent the queue from filling, theveby preventing packet
discarding and loss by the queuing device; [[and]]

sending a message reporting the depth of the queue to the upstream device to
thereby enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the queuing device; and
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sending the message from the upstream device to an upstream network

device to thereby control a rate at which the upstream device receives packets from

the upstream network device.

2, (Previously Presented) The method of claim 1, further comprising, if the
depth drops below the predetermined threshold:
sending a message to the upstream device to increase the rate at which

packets are sent to the queuing device.

3. {Canceled)

4, (Previously Presented) The method of claim 1, wherein the monitoring
further comprises:
comparing a rate at which packets enter the queuing device to a rate at

which packets exit the queuing device.

A, (Previously Presented) The method of claim 1, wherein the network device is

a router, switch, or gateway.

6. (Canceled).
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7. {(Previously Presented) The method of claim 1, wherein the queuing device is

a network processor or traffic manager.

8. (Previously Presented) The method of claim 1, wherein the packets ave at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

9. (Cuwrrently Amended) A system for incorporating a queuing device as a
lossless processing stage in a network device in a communications network between
an upstream device and a downstream device in the network device, the system
comprising:

a processor coupled to the queuing device;

and, modules executed by the processor, the modules including:

a module for monitoring a depth of a queue in the queuing device,
wherein the queue receives packets from the upstream device within the
network device and the queuing device acts as a discard point by discarding

packets when the queue is full_ wherein the upstream device is a traffic

manager;
a module for, if the depth of the queue passes a predetermined

threshold, sending a message to the upstream device to reduce a rate at
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which packets are sent to the queuing device to prevent the queue from
filling, thereby preventing packet discarding and loss by the queuing device:
[[and]]

a module for sending a message reporting the depth of the queue to
the upstream device to thereby enable the upstream device to determine
whether to reduce or increase the rate at which the upstream device sends
packets to the queuing device; and

a _module for sending the message from the upstream device to an

upstream network device to therebv control a rate at which the upstream

device receives packets from the upstream network device.

10.  (Previously Presented) The system of claim 9, further comprising:
a module for, if the depth drops below the predetermined threshold, sending
a message to the upstream device to increase the rate at which packets are sent to

the queuing device.

11. {(Canceled)

12.  (Previcusly Presented) The system of claim 9, wherein the module for

monitoring further comprises:
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a module for comparing a rate at which packets enter the queuing device to a

rate at which packets exit the queuing device.

13.  {Previously Presented) The system of claim 9, wherein the network device is

a router, switch, or gateway.

14. (Canceled) .

15.  (Previously Presented) The system of claim 9, wherein the queuing device is

a network processor or traffic manager.

16.  (Previously Presented) The system of claim 9, wherein the packets are at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

17. (Previously Presented) The system of claim 9, whevein the system is

implemented within the queuing device.

18.  (Previously Presented) The system of claim 9, whevein the system is

implemented within a general purpose processor within the network device.

-7
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19 (Previously Presented) The system of claim 9, wherein the system is
mplemented with a field programmable gate array ("FPGA") within the network

device.

20.  (Previously Presented) The system of claim 9, wherein the system is
implemented within a network management system ('NMS") coupled to the

network device over the network.

21, (Cuwrrently Amended) A method for incorporating an integrated queuing and
packet processing device as a lossless processing stage in a network device in a
communications network between an upstream device and a downstream device in
the network device, the method comprising:

monitoring a depth of a queue in the integrated device, wherein the queue
receives packets from the upstream device within the network device, the packets
from the upstream device include packets having diffevent priorities arbitrated by
the upstream device, and the integrated device acts as a discard point by discarding

packets when the queue is full, wherein the upstream device is a traffic manager;

if the depth of the queue passes a predetermined threshold, sending a
message to the upstream device to reduce a rate at which packets are sent to the

mtegrated device to prevent the queue from filling and thereby preventing packet

.8

Page 43 of 301



Application No: 11/377,578
Attorney Docket No: ALC 3229

discarding and loss by the integrated device, wherein a rate at which data is sent to
the integrated device differs from a rate at which data is sent from the integrated
device due to packet processing within the integrated device: [[and|]

sending a message reporting the depth of the queue to the upstream device to
thereby enable the upstream device to determine whether to reduce or increase the
rate at which the upstream device sends packets to the integrated device; and

sending the message from the upsiream device to an upstream network

device to thereby control a rate at which the upstream device receives packets from

the upstream network device.

22, (Previously Presented) The method of claim 21, further comprising, if the
depth drops below the predetermined threshold:
sending a message to the upstream device to increase the rate at which

packets are sent to the integrated device.

23. (Canceled)

24.  (Previously Presented) The method of claim 21, wherein the monitoring
further comprises comparing the rate at which data is sent to the integrated device

to the rate at which data 1s sent from the integrated device.

.9
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25.  (Previously Presented) The method of claim 21, wherein the network device

is a router, switch, or gateway.

26.  (Previously Presented) The method of claim 21, wherein the upstream device

is another integrated device.

27, (Previously Presented) The method of claim 21, wherein the integrated

device 1s a network processor or traffic manager.

28.  (Previously Presented) The method of claim 21, wherein the packets are at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("TATM") packets, and frame relay packets.

29.  (Currently Amended) A queuing device for incorporation as a lossless
processing stage in a network device in a communications network between an
upstream device and a downstream device in the network device, the queuing
device comprising:

a processor coupled to a gueue, wherein the queue receives packets from the
upstream device within the network device;

and, modules executed by the processor, the modules including:

- 10 -
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a module for monitoring a depth of the queue, the queuing
device acting as a discard point by discarding packets when the queue
1s full;

a module for, if the depth of the queue passes a predetermined
threshold, sending a message to the upstream device to reduce a rate
at which packets are sent to the queuing device to prevent the queue
from filling and thereby preventing packet discarding and loss by the

queuing device, wherein the upstream device i1s a traffic manager:

[[and]]

a module for sending a message reporting the depth of the queuc
to the upstream device to thereby enable the upstream device to
determine whether to reduce or increase the rate at which the
upstream device sends packets to the queuing device; and

a _module for sending the message from the upstream device to

an upstream network device to therebv control a rate at which the

upstream device receives packets from the upstream network device,

30.  (Previously Presented) The queuing device of elaim 29, further comprising:

.11 -
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a module for, if the depth drops below the predetermined threshold, sending
a message to the upstream device to increase the rate at which packets are sent to

the queuing device.

31. (Canceled)

32.  (Previously Presented} The queuing device of claim 29, wherein the module

for monitoring further comprises a module for comparing a rate at which packets

enter the queuing device to a rate at which packets exit the queuing device.

33.  (Previously Presented) The queuing device of claim 29, wherein the network

device is a router, switch, or gateway.

34.  {(Canceled).

35.  (Previously Presented) The queuing device of claim 29, wherein the queuing

device is a network processor or traffic manager,

36.  (Previously Presented) The queuing device of claim 29, wherein the packets

are at least one of Intermet Protocol ("IP") packets, multiprotocol label switching

L12 .
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("MPLS") packets, asynchronous transfer mode ("ATM") packets, and frame relay

packets.
37.  (Previously Presented) The method of claim 1, further comprising, after the
queue has been drained:

alerting the upstream device to resume sending traffic to the queue.

38.  (Previously Presented) The method of claim 1, further comprising:

peviodically reporting the depth of the queue to provide for error recovery.

.13 -
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REMARKS/ARGUMENTS

Claims 1, 2, 4, 5, 7-10, 12, 13, 15-22, 24-30, 32, 33, and 35-38 are pending in
this application. Claims 1, 9, 21, and 29 are independent and are alco amended.
Claims 6, 14, and 34 are canceled without prejudice or disclaimer of their subject
matter. Applicant respectfully submits that this Amendment does not add any new
matter and requests reconsideration and allowance of all pending claims in view of

the following remarks.

REJECTIONS UNDER 35 U.S.C. § 103

On pages 2-4, the Office Action rejects claims 1, 2, 4-10, 12-18, 20-22, 24-30,
and 32-36 under 35 U.S.C. § 103(a) as allegedly unpatentable over Pub. No.
US2005/0185581 to Bradford et al. (“Bradford”) in view of U.S. Patent No. 5,995,486
to Miadis (“lliadis”), further in view of Pub. No US2006/0133322 to Vannithamby et
al. (“Vannithamby”). On page 4, the Office Action rejects claim 19 as being
unpatentable over Bradford in view of [liadis, further in view of Vannithamhy, and
yet further in view of Pub. No. US2002/0163885 to Assa et al. (“Assa”). On pages 4
and b, the Office Action rejects claim 37 as unpatentable over Bradford in view of
Iliadis, further in view of Vannithamby, and yet further in view of Pub. No.

US52003/0179720 to Cuny (“Cuny”). On page 5, the Office Action rejects claim 38 as

.14 -
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unpatentable over Bradford in view of Iliadis, further in view of Vannithamby, and
yet further in view of U.S. Patent No. 5,050,066 to Myers et al. (“Myers”).
Independent claim 1 recites, in part, “sending a message . . . to reduce = rate

at which packets are sent to the queuing device to prevent the gueue from

filling and thereby preventing packet discarding and loss by the queuing device”
(emphasis added). Claims 9, 21, and 29 contain similar recitations.  Applicant
respectfully submits that the references of record, alone or in combination, fail to
disclose, suggest, or teach this subject matter.

On pages 2 and 3, the Office Action correctly concedes that Bradford fails to
disclose this subject matter. To remedy this admitted deficiency, the Office Action
then applies lines 32-46 of col. 2 in Iliadis.  Applicant respectfullv submits that the
cited excerpts recite “background” for Iliadis, disclosing “various applications” or
“schemes” in four different documents related to a receiving node sending a stop
signal to an upstream node. See lines 32-33 of col. 2 in Iliadis.

Independent claim 1 also recites, in part, “sending a message to the

upstream device to reduce a rate at which packets ave sent . . . to prevent the

queue from filling” (emphasis added). Claims 9, 21, and 29 contain similar

recitations. Applicant respectfully submits that the references of record, alone or in

combination, fail to disclose, suggest, or teach this subject matter.
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On page 3, the Office Action correctly concedes that Bradford and Tliadis fail
to disclose this subject matter. The Office Action then attempts to remedy the
admitted deficiencies by applying the teachings of Vannithamby. In particular, the
Office Action relies upon lines 14-16 of paragraph [0028] of Vannithamby.

Applicant respectfully submits that Vannithamby fails to remedy the
deficiencies of Bradford in view of Iliadis. While Vannithamby’s mobile stations
may report a “buffer level to the base station,” Vannithamby’s base station is not
equivalent to the recited upstream device because Vannithamby fails to provide
adjustment of the recited “rate at which the upstream device sends packets to the
queuing device.” Instead, Vannithamby’s rate scheduler 62 determines “a
scheduled rate for the mobile station 12.” See paragraph [0032].

In other words, Vannithamby's base station notifies a particular mobile

station of the amount of bandwidth available for use by the mobile station.

Consequently, Vannithamby’s mobile station is the device that changes its

transimission rate,

On page 4, the Office Action rejects dependent claims 6, 7, 14, 15, 20, 26, 27,
34, and 35 by alleging that Bradford discloses their subject matter.  Applicant
respectfully submits that while claim 7 of Bradford may recite a “data flow manager

structure,” Bradford does not actually disclose that an upstream device is a traffic

manageur.

216 -
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For example, paragraph [0030] of the published version of the specification
indicates that “the upstream device 120 may forward or relay a message from the
queueing device 140 . . . to an upstream network device . . . to therehy control the
rate at which the upstream device 120 receives packets from the upstream network
device.” In our proposal, we have incorporated a version of this subject matter into
the independent claims to illustrate how traffic management occurs.

For the reasons listed above, Applicant respectfully submits that claims 1, 9,

21, and 29 are allowable.

Claim 38 recites: “pericdically reporting the depth of the gqueue to provide

for error recovery” (emphasis added). Applicant respectfully submits that the

references of record, alone or in combination, fail to disclose, suggest, or teach this
subject matter.

Omn page 5, the Office Action appears to concede that Bradford, Tliadis. and
Vannithamby lack this subject matter. To remedy this admitted deficiency, the
Office Action applies lines 55-65 of col. 3 in Myers, alleging that Myers “discloses
using information as to the queue depth for error recovery.” In response, Applicant
respect{ully submits that Myers actually discloses that “B queues ave the secondary
queues which contain delayed information for use in error recovery.” There is no

suggestion that Myers periodically reports queue depths to provide for errvor
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¢

recovery. Instead, Myers only generates “a few status lines from queuce depihs
{(256),” an operation that is not periodic. See lines 11-13 of col. 5.

Also, Claims 2, 4, 5, 7, 8, 37, and 38 depend from claim 1. Claims 10, 12, 13,
and 15-20 depend from claim 9. Claims 22 and 24-28 depend from claim 21. Claims
30, 32, 33, 35, and 36 depend from claim 29. Thus, claims 2, 4, 5, 7, 8, 10, 12, 13,
15-20G, 22, 24-28, 30, 32, 33, 35, and 36 are allowable at least due to their respective
dependencies from allowable claims. Claims 6, 14, and 34 are canceled. According,

Applicant respectfully requests withdrawal of the rejections of claims 1, 2, 4, 5, 7-

10, 12, 13, 15-22, 24-30, 32, 33, and 35-38 under 35 U.S.C. § 103(a).

- 18-
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CONCLUSION

While we believe that the instant amendment places the application in
condition for allowance, should the Examiner have any further comments or
suggestions, it is respectfully requested that the Examiner telephone the
undersigned attorney in order to expeditiously resolve any outstanding issues.

In the event that the fees submitted prove to be insufficient in connection
with the filing of this paper, please charge cur Deposit Account Number 50-0578
and please credit any excess fees to such Deposit Account.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: July 26, 2010

Feny /. Kramer
Rewlstlatzon No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801

Fax: 703-519-9802
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DETAILED ACTION

Response to Amendment

1. This office action is in response to the amendment filed on 06/02/10. Claims 1, 2, 4-10,

12-22, 24-30, and 32-38 are pending in this application.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 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.

3. Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Bradford et al (US 20050185581, Bradford”) in view of Iliadis
(US 5995486) and further in view of Vannithamby et al (US 20060133322,

“Vannithamby”).

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding

packets when the queue is full (claim 1, paragraph [0061]), but fails to disclose sending a
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message to the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue from filling and thereby preventing packet discarding and
loss by the queuing device if the depth passes a predetermined threshold. Iliadis
discloses the receiving node sends a stop signal to the upstream node when the buffer
content reaches a high-threshold (column 2, lines 32-46). It would have been obvious to
one having ordinary skill in the art at the time the invention was made to modify the
system of Bradford with the teaching of Iliadis in implementing backpressure algorithm
for the benefit of providing efficient utilization of queues as suggested by Bradford.
Bradford and Iliadis fail to disclose sending a message reporting the depth of the queue to
the upstream device to thereby enable the upstream device to determine whether to
reduce or increase the rate at which the upstream device sends packets to the queuing
device. Vannithamby discloses a mobile station reporting its buffer level to a base station
(paragraph [0028], lines 14-16). It would have been obvious to one having ordinary skill
in the art at the time the invention was made to modify the system of Bradford and Iliadis
with the teaching of Vannithamby in utilizing feedback signal reporting the buffer level
for the benefit of avoiding buffer overflow and consequent loss of data.

Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined
threshold, sending a message to the upstream device (paragraph [0008]).

Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph

[0007]).
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Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,
switch, or gateway (figure 8, element 910).

Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device
is a network processor or traffic manager (claim 7).

Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Iliadis and Vannithamby and further in view of Assa et al (US 20020163885, “Assa”).

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.

Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view

of Iliadis and Vannithamby and further in view of Cuny (US 20030179720).
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Re claim 37, Bradford discloses all of the limitations of the base claim, but fails to
disclose alerting the upstream device to resume sending traffic to the queue. Cuny
discloses increasing the packet sending rate when the downlink buffer is empty. It would
have been obvious to one having ordinary skill in the art at the time the invention was
made to modify the system of Bradford with the teaching of Cuny for the benefit of

making more efficient use of resources during packet transmissions.

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Iliadis and Vannithamby and further in view of Myers et al (US 5050066, “Myers”).

Re claim 38, Bradford discloses all of the limitations of the base claim, but fails to
disclose periodically reporting the depth of the queue to provide for error recovery.
Myers discloses using information as to the queue depth for error recovery (column 3,
lines 55-65). It would have been obvious to one having ordinary skill in the art at the
time the invention was made to modify the system of Bradford with the teaching of

Myers for the benefit of providing reliable data communications.

Response to Arguments

4. Applicant's arguments with respect to claims have been considered but are moot in view

of the new ground(s) of rejection.
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Conclusion
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hong Cho whose telephone number is 571-272-3087.
The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Pankaj Kumar can be reached on 571-272-3011. 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).

/Hong Cho/

Primary Examiner, Art Unit 2467
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. Art Unit
Review
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This is in response to the Pre-Appeal Brief Request for Review filed 2 June 2010.

1. [ Improper Request — The Request is improper and a conference will not be held for the following
reason(s):

[] The Notice of Appeal has not been filed concurrent with the Pre-Appeal Brief Request.
[] The request does not include reasons why a review is appropriate.

[] A proposed amendment is included with the Pre-Appeal Brief request.

[ other:

The time period for filing a response continues to run from the receipt date of the Notice of Appeal or from
the mail date of the last Office communication, if no Notice of Appeal has been received.

2. [] Proceed to Board of Patent Appeals and Interferences — A Pre-Appeal Brief conference has been
held. The application remains under appeal because there is at least one actual issue for appeal. Applicant
is required to submit an appeal brief in accordance with 37 CFR 41.37. The time period for filing an appeal
brief will be reset to be one month from mailing this decision, or the balance of the two-month time period
running from the receipt of the notice of appeal, whichever is greater. Further, the time period for filing of the
appeal brief is extendible under 37 CFR 1.136 based upon the mail date of this decision or the receipt date
of the notice of appeal, as applicable.

[] The panel has determined the status of the claim(s) is as follows:
Claim(s) allowed:

Claim(s) objected to: .

Claim(s) rejected:

Claim(s) withdrawn from consideration:

3. [] Allowable application — A conference has been held. The rejection is withdrawn and a Notice of
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by
applicant at this time.

4. [X] Reopen Prosecution — A conference has been held. The rejection is withdrawn and a new Office
action will be mailed. No further action is required by applicant at this time.

All participants:

(1) Hong Cho. G —

) : (4.

/Pankaj Kumar/
Supervisory Patent Examiner, Art
Unit 2467

U.S. Patent and Trademark Office Part of Paper No. 20100621
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U.8. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 1895, no persons are required to respond 1o a collection of information unfess it displays a valid OMB control number,

Docket Number (Optional)

PRE-APPEAL BRIEF REQUEST FOR REVIEW

ALC 3229

{ hereby certify that this correspondence is being deposited with the Application Number Filed
United States Postal Service with sufficient postage as first class mail
in an envelope addressed to “Mail Stop AF, Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450° [37 CFR 1.8(ay | 1 1/377.578 March 17, 2006
on First Named Inventor
Signature Jason Sterne, et al.

Art Unit Examiner
Typed or printed
name 2419 Hong Sol Cho

Applicant requests review of the final rejection in the above-identified application. No amendments are being filed
with this request.

This request is being filed with a notice of appeal.

The review is requested for the reason(s) stated on the attached sheet(s).
Note: No more than five (6) pages may be provided,

W %.me,\

El applicantfinventor.

Signature
assignee of record of the entire interest.
D See 37 CFR 3.71. Statement under 37 CFR 3.73(b) is enclosed, Terry W. Kramer

{Form PTO/SB/95) Typed or printed name

attorney or agent of record. 41 541 (703) 519-9801

Registration number

Telephone number

I:I atterngy or agent acling under 37 CFR 1,34, June 2, 2010

Registration number if acting under 37 CFR 1.34 Date

NOTE: Signatures of all the inventors or assigneges of record of the entire interest or their representative(s) are required.
Submit multiple forms if more than ene signature is required, see below®,

D *Totalof . forms are submitted.

This collection of information is required by 35 U.S.C. 132, The information is required to obtain or relain a benefit by the public which is {¢ file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimaled to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTG, Time wil vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop AF, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compieling the form, caif 1-800-PTQ-9189 and sefect option 2.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jason Sterne, et al.

For : METHOD AND SYSTEM FOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK
Serial No. 11/377,578
Filed March 17, 2006
Art Unit 2419
Examiner Hong Sol Cho
Attorney Docket No. ALC 3229
Confirmation No. 5342

PRE-APPEAL BRIEF REQUEST FOR REVIEW

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

Alexandria, VA 22313-1450

Sir:

This Pre-Appeal Brief Request for Review is in response to the Office Action
dated April 28, 2010 and further to the Notice of Appeal filed concurrently herewith.
Claims 1, 2, 4-10, 12-22, 24-30 and 32-36 are pending in the present application, of
which claims 1, 9, 21, and 29 are independent. Applicant hereby requests review of
the rejections in the above-identified application in view of the arguments presented in
detail herein.

On pages 2-5, the Office Action rejects claims 1, 2, 4-10, 12-18, 20-22, 24-30, and
32-36 under 35 U.S.C. § 103(a) as allegedly unpatentable over Pub. No.
US2005/0185581 to Bradford et al. (“Bradford”) in view of U.S. Patent No. 7,408,876 to
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Gupta et al. (“Gupta”), and further in view of Pub. No US2006/0133322 to
Vannithamby et al. (‘Vannithamby”). On page 4, the Office Action rejects claim 19 as
allegedly unpatentable over Bradford in view of Gupta, further in view of
Vannithamby, and yet further in view of Pub. No. US2002/0163885 to Assa et al.
("Assa”). On page 5, the Office Action rejects claim 37 as allegedly unpatentable over
Bradford in view of Gupta, further in view of Vannithamby, and yet further in view of
Pub. No. US20038/0179720 to Cuny (‘Cuny”). On page 5, the Office Action rejects claim
38 as allegedly unpatentable over Bradford in view of Gupta, further in view of
Vannithamby, and yet further in view of U.S. Patent No. 5,050,066 to Myers (“Myers”).

Independent claim 1 recites, in part, “sending a message reporting the depth of
the queue to the upstream device to thereby enable the upstream device to

determine whether to reduce or increase the rate at which the upstream device

sends packets to the gqueuing device’ (emphasis added). Independent claims 9, 21,

and 29 contain similar subject matter. Applicant respectfully submits that the
references of record, alone or in combination, fail to disclose, suggest, or teach this
subject matter.

On page 3, the Office Action correctly concedes that Bradford and Gupta fail to
disclose this subject matter. The Office Action then attempts to remedy the admitted
deficiencies by applying the teachings of Vannithamby. In particular, the Office
Action relies upon lines 14-16 of paragraph [0028] of Vannithamby.

In response, Applicant respectfully submits that Vannithamby clearly fails to
remedy the deficiencies of Bradford in view of Gupta. While Vannithamby’s mobile
stations may report a “buffer level to the base station,” Vannithamby’s base station is
not equivalent to the recited upstream device because Vannithamby fails to provide
adjustment of the recited “rate at which the upstream device sends packets to the
queuing device.” Instead, Vannithamby’s rate scheduler 62 determines “a scheduled

rate for the mobile station 12.” See paragraph [0032].
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In other words, Vannithamby’s base station notifies a particular mobile station

of the amount of bandwidth available for use by the mobile station. Consequently,

Vannithamby’s mobile station is the device that changes its transmission rate. Thus,
Applicant respectfully submits that the Office Action’s alleged combination would
actually teach away from the claimed subject matter of changing “the rate at which
the upstream device sends packets,” given that Vannithamby’s mobile station is not
the upstream device. Moreover, Vannithamby lacks any suggestion that rates should
change at the base station.

Moreover, the alleged combination of Bradford and Gupta is improper. On page
3, the Office Action alleges that the system of Bradford should be modified “with the
teaching of Gupta . . . as suggested by Bradford.” In response, Applicant respectfully
submits that Gupta’s teachings would change the principle of operation of Bradford
because Bradford uses a packet data store to absorb bursty traffic. See paragraph
[0008] of Bradford. In contrast, Gupta, as recited in lines 10-11 of col. 7, slows down
dequeueing of packets from a congested backplane queue. Consequently, application
of Gupta’s teachings would change Bradford’s operation because it would slow down
bursty traffic instead of sending it to a data store. If the proposed modification or
combination of the prior art would change the principle of operation of the prior art
invention being modified, then the teachings of the references are not sufficient to
render the claims prima facie obvious. In re Ratti, 270 F.2d 810 (CCPA 1959). Also
see MPEP § 2143.01.

The application of Vannithamby’s teachings to the allesed combination of
Bradford and Gupta is also improper. On page 3, the Office Action alleges that a
feedback signal would have “the benefit of avoiding buffer overflow and consequent
loss of data.”  However, Applicant respectfully submits that the alleged “buffer
overflow” problem is not defined given the contradictory principles of operation of
Bradford (store bursty traffic) and Gupta (slow down bursty traffic). In addition,

Vannithamby, as described above, deals with problems related to a “transmit rate”

-5
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assoclated with a mobile station, a downstream device that is not equivalent to the
recited upstream device. Also, Vannithamby’s teaching of granting a “rate increase”
when congestion occurs, paragraph [0027], would change Gupta’s principle of
operation, where congestion causes a slowdown in dequeueing. Thus, Vannithamby’s
teaching were improperly applied to Bradford and Gupta.

For the reasons listed above, Applicant respectfully submits that independent
claims 1, 9, 21, and 29 are allowable. Claims 2 and 4-8 depend from claim 1. Claims
10 and 12-20 depend from claim 9. Claims 22 and 24-28 depend from claim 21.
Claims 30 and 32-36 depend from claim 29. Thus, Applicant respectfully submits that
claims 2, 4-8, 10, 12-20, 22, 24-28, 30, and 32-36 are also allowable at least due to their
respective dependencies from allowable claims. Therefore, Applicant respectfully
requests that the rejections of claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 under
35 U.S.C. § 103(a) be withdrawn.

While we believe that the instant Pre-Appeal Brief request for Review places
the application in condition for allowance, should the Examiner have any further
suggestions, it is respectfully requested that the Examiner contact the correspondence
attorney listed below at the telephone number listed below in order to expeditiously
resolve any outstanding issues. In the event that the fees submitted prove to be
insufficient in connection with the filing of this paper, please charge our Deposit
Account Number 50-0578 and please credit any excess fees to such Deposit Account.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: June 2, 2010 ) w' %\NH

Terry W. Kramer
Registration No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801

Fax: 703-519-9802
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Jason Sterne, et al.
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Art Unit Examiner
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Office Action Summary Examiner Art Unit

Hong Cho 2467

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

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

Status
1)X] Responsive to communication(s) filed on 03/16/10.
2a)[] This action is FINAL. 2b)X] This action is non-final.

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

Disposition of Claims

A Claim(s) 1, 2, 4-10,12-22, 24-30 and 32-38 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5] Claim(s)____is/are allowed.
6)X] Claim(s) 1,2,4-10,12-22,24-30 and 32-38 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.
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1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100421
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DETAILED ACTION

Response to Amendment

1. This office action is in response to the amendment filed on 03/16/10. Claims 1, 2, 4-10,

12-22, 24-30, and 32-38 are pending in this application.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 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.

3. Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Bradford et al (US 20050185581, Bradford”) in view of Gupta et
al (US 7408876, “Gupta”) and further in view of Vannithamby et al (US 20060133322,

“Vannithamby”).

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding

packets when the queue is full (claim 1, paragraph [0061]), but fails to disclose sending a
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message to the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue from filling and thereby preventing packet discarding and
loss by the queuing device if the depth passes a predetermined threshold. Gupta
discloses, when an egress queue exceeds the upper queue threshold, the egress queue
manager generates congestion messages to the ingress queue manager to cause the
ingress queues responsible for causing the congestion to slow down the rates at which
packets are dequeued to the congested egress queues (column 6, line 60 to column 7, line
15). It would have been obvious to one having ordinary skill in the art at the time the
invention was made to modify the system of Bradford with the teaching of Gupta in
implementing backpressure algorithm for the benefit of providing efficient utilization of
queues as suggested by Bradford. Bradford and Gupta fail to disclose sending a message
reporting the depth of the queue to the upstream device to thereby enable the upstream
device to determine whether to reduce or increase the rate at which the upstream device
sends packets to the queuing device. Vannithamby discloses a mobile station reporting
its buffer level to a base station (paragraph [0028], lines 14-16). It would have been
obvious to one having ordinary skill in the art at the time the invention was made to
modify the system of Bradford and Gupta with the teaching of Vannithamby in utilizing
feedback signal reporting the buffer level for the benefit of avoiding buffer overflow and
consequent loss of data.

Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined

threshold, sending a message to the upstream device (paragraph [0008]).
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Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph
[0007]).

Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,
switch, or gateway (figure 8, element 910).

Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device
is a network processor or traffic manager (claim 7).

Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and Vannithamby and further in view of Assa et al (US 20020163885, “Assa”).

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.
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Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and Vannithamby and further in view of Cuny (US 20030179720).

Re claim 37, Bradford discloses all of the limitations of the base claim, but fails to
disclose alerting the upstream device to resume sending traffic to the queue. Cuny
discloses increasing the packet sending rate when the downlink buffer is empty. It would
have been obvious to one having ordinary skill in the art at the time the invention was
made to modify the system of Bradford with the teaching of Cuny for the benefit of

making more efficient use of resources during packet transmissions.

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and Vannithamby and further in view of Myers et al (US 5050066, “Myers”).

Re claim 38, Bradford discloses all of the limitations of the base claim, but fails to
disclose periodically reporting the depth of the queue to provide for error recovery.
Myers discloses using information as to the queue depth for error recovery (column 3,
lines 55-65). It would have been obvious to one having ordinary skill in the art at the
time the invention was made to modify the system of Bradford with the teaching of

Myers for the benefit of providing reliable data communications.
Response to Arguments

4. Applicant's arguments with respect to claims have been considered but are not

persuasive.
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The applicant argues that Vannithamby fails to provide adjustment of recited "rate
at which the upstream device sends packets to the queuing device” by stating that
Vannithamby's mobile station is the device that changes its transmission rate and
therefore the Examiner's combination would actually teach away from the claimed
subject matter of changing "the rate at which the upstream device sends packets”.

The examiner respectfully disagrees. First, in response to applicant's arguments
against the references individually, one cannot show nonobviousness by attacking
references individually where the rejections are based on combinations of references.

See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800
F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Second, the examiner relied Vannithamby’s
teaching on just reporting a buffer level to a base station since Gupta disclose sending a
message to the upstream device to reduce a rate at which packets are sent to the
queuing device.

Therefore, the Examiner concludes that the rejection of claims stands.

Conclusion
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hong Cho whose telephone number is 571-272-3087.

The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Pankaj Kumar can be reached on 571-272-3011. 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 cither 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).

/Hong Cho/

Primary Examiner, Art Unit 2467
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jason Sterne, et al.

For : METHOD AND SYSTEM FOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK
Serial No.: 11/377,578
Filed March 17, 2006
Art Unit 2419
Examiner Hong Sol Cho
Att. Docket | . ALC 3229
Confirmation No. 5342

AMENDMENT UNDER 37 C.F.R §1.114
Mail Stop RCE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In response to the Final Office Action dated February 8, 2010, and further to
the Request for Continued Examination (RCE) filed herewith, please amend the

above-identified application as set forth below:

CLAIM AMENDMENTS begin on page 2 of this paper.

REMARKS/ARGUMENTS begin on page 12 of this paper.

-1-
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Attorney Docket No: ALC 3229

CLAIM AMENDMENTS

This listing of claims will replace all prior versions and listings of claims in

the application.

Listing of Claims

1. (Currently Amended) A method for incorporating a queuing device as a
lossless processing stage in a network device in a communications network between
an upstream device and a downstream device in the network device, comprising:
monitoring a depth of a queue in the queuing device, wherein the queue
receives packets from the upstream device within the network device, wherein-and
the queuing device acts as a discard point by discarding packets when the queue is

full;

if the depth_of the queue passes a predetermined threshold, sending a

message to the upstream device to reduce a rate at which packets are sent to the
queuing device to prevent the queue from filling, and-thereby preventing packet
discarding and loss by the queuing device; and

sending a message reporting the depth of the queue to the upstream device to
thereby enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the queuing device.
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2. (Previously Presented) The method of claim 1, further comprising, if the
depth drops below the predetermined threshold:
sending a message to the upstream device to increase the rate at which

packets are sent to the queuing device.

3. (Canceled)

4, (Previously Presented) The method of claim 1, wherein the monitoring
further comprises:
comparing a rate at which packets enter the queuing device to a rate at

which packets exit the queuing device.

5. (Previously Presented) The method of claim 1, wherein the network device is

a router, switch, or gateway.

6. (Previously Presented) The method of claim 1, wherein the upstream device

is another queuing device.

7. (Previously Presented) The method of claim 1, wherein the queuing device is

a network processor or traffic manager.
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1 8. (Previously Presented) The method of claim 1, wherein the packets are at
2 least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

3 packets, asynchronous transfer mode ("TATM") packets, and frame relay packets.

1 9. (Currently Amended) A system for incorporating a queuing device as a
2 lossless processing stage in a network device in a communications network between
3 an upstream device and a downstream device in the network device, the system
4 comprising:

a processor coupled to the queuing device;

o

6 and, modules executed by the processor, the modules including:

-1

a module for monitoring a depth of a queue in the queuing device,

8 wherein the queue receives packets from the upstream device within the
9 network device and the queuing device acts as a discard point by discarding
10 packets when the queue is full;

11 ‘ a module for, if the depth of the queue passes a predetermined
12 threshold, sending a message to the upstream device to reduce a rate at
13 which packets are sent to the queuing device to prevent the queue from
14 I filling, and-thereby preventing packet discarding and loss by the queuing
15 device; and

-4 -
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a module for sending a message reporting the depth of the queue to
the upstream device to thereby enable the upstream device to determine
whether to reduce or increase the rate at which the upstream device sends

packets to the queuing device.

10.  (Previously Presented) The system of claim 9, further comprising:
a module for, if the depth drops below the predetermined threshold, sending
a message to the upstream device to increase the rate at which packets arve sent to

the queuing device.

11.  (Canceled)

12.  (Previously Presented) The system of claim 9, wherein the module for
monttoring further comprises:
a module for comparing a rate at which packets enter the queuing device to a

rate at which packets exit the queuing device.

13.  (Previously Presented) The system of claim 9, wherein the network device is

a router, switch, or gateway.
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14.  (Previously Presented) The system of claim 9, wherein the upstream device

1s another queuing device.

15.  (Previously Presented) The system of claim 9, wherein the queuing device is

a network processor or traffic manager.

16.  (Previously Presented) The system of claim 9, wherein the packets are at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

17. (Previously Presented) The system of claim 9, wherein the system is

implemented within the queuing device.

18.  (Previously Presented) The system of claim 9, wherein the system is

implemented within a general purpose processor within the network device.

19.  (Previously Presented) The system of claim 9, wherein the system is
implemented with a field programmable gate array ("FPGA") within the network

device.
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20.  (Previously Presented) The system of claim 9, wherein the system 1s
implemented within a network management system ("NMS") coupled to the

network device over the network.

21.  (Currently Amended) A method for incorporating an integrated queuing and
packet processing device as a lossless processing stage in a network device in a
communications network between an upstream device and a downstream device in
the network device, the method comprising:

monitoring a depth of a queue in the integrated device, wherein the queue
receives packets from the upstream device within the network device, the packets
from the upstream device include packets having different priorities arbitrated by
the upstream device, and the integrated device acts as a discard point by discarding

packets when the queue is full;

if the depth_of the queue passes a predetermined threshold, sending a
message to the upstream device to reduce a rate at which packets are sent to the
integrated device to prevent the queue from filling and thereby preventing packet
discarding and loss by the integrated device, wherein a rate at which data is sent to
the integrated device differs from a rate at which data is sent from the integrated

device due to packet processing within the integrated device; and
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sending a message reporting the depth of the queue to the upstream device to
thereby enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the integrated device.

22.  (Previously Presented) The method of claim 21, further comprising, if the
depth drops below the predetermined threshold:
sending a message to the upstream device to increase the rate at which

packets are sent to the integrated device.

23.  (Canceled)

24.  (Previously Presented) The method of claim 21, wherein the monitoring
further comprises comparing the rate at which data is sent to the integrated device

to the rate at which data is sent from the integrated device.

25.  (Previously Presented) The method of claim 21, wherein the network device

is a router, switch, or gateway.

26.  (Previously Presented) The method of claim 21, wherein the upstream device

is another integrated device.
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27.  (Previously Presented) The method of claim 21, wherein the integrated

device is a network processor or traffic manager.

28.  (Previously Presented) The method of claim 21, wherein the packets are at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

29.  (Currently Amended) A queuing device for incorporation as a lossless
processing stage in a network device in a communications network between an
upstream device and a downstream device in the network device, the queuing
device comprising:

a processor coupled to a queue, wherein the queue receives packets from the
upstream device within the network device;

and, modules executed by the processor, the modules including:

a module for monitoring a depth of the queue, the queuing
device acting as a discard point by discarding packets when the queue
1s full;

a module for, if the depth_of the queue passes a predetermined
threshold, sending a message to the upstream device to reduce a rate

at which packets are sent to the queuing device to prevent the queue
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from filling and thereby preventing packet discarding and loss by the
queuing device; and

a module for sending a message reporting the depth of the queue
to the upstream device to thereby enable the upstream device to
determine whether to reduce or increase the rate at which the

upstream device sends packets to the queuing device.

30.  (Previously Presented) The queuing device of claim 29, further comprising:
a module for, if the depth drops below the predetermined threshold, sending
a message to the upstream device to increase the rate at which packets are sent to

the quewing device.

31. (Canceled)

32.  (Previously Presented) The queuing device of claim 29, wherein the module
for monitoring further comprises a module for comparing a rate at which packets

enter the queuing device to a rate at which packets exit the queuing device.

33.  (Previously Presented) The queuing device of claim 29, wherein the network

device is a router, switch, or gateway.

- 10 -
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34.  (Previously Presented) The queuing device of claim 29, wherein the

upstream device is another queuing device.

35.  (Previously Presented) The queuing device of claim 29, wherein the queuing

device is a network processor or traffic manager.

36.  (Previously Presented) The queuing device of claim 29, wherein the packets
are at least one of Internet Protocol ("IP") packets, multiprotocol label switching
("MPLS") packets, asynchronous transfer mode ("ATM") packets, and frame relay

packets.
37.  (New) The method of claim 1, further comprising, after the queue has been
drained:

alerting the upstream device to resume sending traffic to the queue.

38.  (New) The method of claim 1, further comprising:

periodically reporting the depth of the queue to provide for exror recovery.

-11 -
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REMARKS/ARGUMENTS

Claims 1, 2, 4-10, 12-22, 24-30, and 32-38 are pending in this application.
Claims 1, 9, 21, and 29 are independent. Claims 37 and 38 arve new. Claims 1, 9,
21, and 29 are amended. This Amendment does not add any new matter.
Applicant respectfully requests the reconsideration and allowance of all pending

claims in view of the following remarks.

REJECTIONS UNDER 35 U.S.C. § 103

On pages 2-5, the Office Action rejects claims 1, 2, 4-10, 12-18, 20-22, 24-30,
and 32-36 under 35 U.S.C. § 103(a) as allegedly unpatentable over Pub. No.
US2005/0185581 to Bradford et al. (hereinafter “Bradford”) in view of U.S. Patent
No. 7,408,876 to Gupta et al. (hereinafter “Gupta”™), and further in view of Pub. No
U52006/0133322 to Vannithamby et al. (hereinafter “Vannithamby”). On page 5,
the Office Action rejects claim 19 as being unpatentable over Bradford in view of
Gupta, further in view of Vannithamby, and yet further in view of Pub. No.
US2002/0163885 to Assa et al. (hereinafter “Assa”). Applicant respectfully
traverses all of these rejections.

Independent claim 1 recites, in part, “sending a message reporting the depth

of the queue to the upstream device to thereby enable the upstream device to

determine whether to reduce or increase the rate at which the upstream device

sends packets to the queuing deviee” (emphasis added). Independent claims 9,

-12 -
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21, and 29 contain similar recitations. Applicant respectfully submits that the
references of record, alone or in combination, fail to disclose, suggest, or teach this
subject matter.

On page 4, the Office Action correctly concedes that Bradford and Gupta fail
to disclose this subject matter. The Office Action then attempts to remedy the
admitted deficiencies in Bradford in view of Gupta by applying the teachings of
Vannithamby. In particular, the Office Action relies upon lines 14-16 of paragraph
[0028] of Vannithamby.

Pursuant to this analysis, Applicant respectfully submits that Vannithamby
clearly fails to remedy the deficiencies of Bradford in view of Gupta. While
Vannithamby’s mobile stations may report a “buffer level to the base station,”
Applicant respectfully submits that Vannithamby’s base station is not equivalent to
the recited upstream device because Vannithamby fails to provide adjustment of the
recited “rate at which the upstream device sends packets to the queuing device.”
Instead, Vannithamby's rate scheduler 62 determines “a scheduled rate for the
mobile station 12.” See paragraph [0032].

In other words, Vannithamby’'s base station notifies a particular mobile
station of the amount of bandwidth available for use by the mobile station.

Consequently, Vannithamby’s mobile station is the device that changes its

transmission rate. Thus, Applicant respectfully submits that the Examiners

213 .
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combination would actually teach away from the claimed subject matter of changing
“the rate at which the upstream device sends packets,” given that Vannithamby’s
mobile station is not the upstream device, according to the Examiner. Moreover,
Vannithamby lacks any suggestion that rates should change at the base station.

For the reasons listed above, Applicant respectfully submits that claims 1, 9,
21, and 29 are allowable. Claims 2 and 4-8 depend from claim 1. Claims 10 and 12-
20 depend from claim 9. Claims 22 and 24-28 depend from claim 21. Claims 30 and
32-36 depend from claim 29. Thus, Applicant respectfully submits that claims 2, 4-
8, 10, 12-20, 22, 24-28, 30, and 32-36 are also allowable at least due to their
respective dependencies from allowable claims. Therefore, Applicant respectfully
requests that the rejection of claims 1, 2, 4-10, 12-22, 24-30, and 32-36 under 35

U.S5.C. § 103(a) be withdrawn.

-14 -
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NEWLY ADDED CLAIMS 37 AND 38
Claim 37 recites “after the queue has been drained, after the queue has been
alerting the upstream device to resume sending traffic to the queue” (emphasis
added). Paragraph [0025] of the published version of the specification, for example,
provides support for this subject matter.
Claim 38 recites “periodically reporting the depth of the queue to provide

for error recovery” (emphasis added). Paragraph [0027] of the published version

of the specification, for example, provides support for this subject matter.
Claims 37 and 38 depend from claim 1. Thus, Applicant respectfully submits
that claims 37 and 38 are also allowable at least due to their dependencies from an

allowable independent claim.

-15 -
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CONCLUSION

While we believe that the instant amendment places the application in
condition for allowance, should the Examiner have any further comments or
suggestions, it is respectfully requested that the Examiner telephone the
undersigned attorney in order to expeditiously resolve any outstanding issues.

In the event that the fees submitted prove to be insufficient in connection
with the filing of this paper, please charge our Deposit Account Number 50-0578
and please credit any excess fees to such Deposit Account.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: March 15, 2010 /{JWV) W! %’\

Terry Wi Kramer
Registration No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801

Fax: 703-519-9802
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DETAILED ACTION

Response to Amendment

1. This office action is in response to the amendment filed on 1/13/2010. Claims 1, 2, 4-10,

12-22, 24-30, and 32-36 are pending in this application.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 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.

3. Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Bradford et al (US 20050185581, Bradford”) in view of Gupta et
al (US 7408876, “Gupta”) and further in view of Vannithamby et al (US 20060133322,

“Vannithamby”).

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding

packets when the queue is full (claim 1, paragraph [0061]), but fails to disclose sending a
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message to the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue from filling and thereby preventing packet discarding and
loss by the queuing device if the depth passes a predetermined threshold. Gupta
discloses, when an egress queue exceeds the upper queue threshold, the egress queue
manager generates congestion messages to the ingress queue manager to cause the
ingress queues responsible for causing the congestion to slow down the rates at which
packets are dequeued to the congested egress queues (column 6, line 60 to column 7, line
15). It would have been obvious to one having ordinary skill in the art at the time the
invention was made to modify the system of Bradford with the teaching of Gupta in
implementing backpressure algorithm for the benefit of providing efficient utilization of
queues as suggested by Bradford. Bradford and Gupta fail to disclose sending a message
reporting the depth of the queue to the upstream device to thereby enable the upstream
device to determine whether to reduce or increase the rate at which the upstream device
sends packets to the queuing device. Vannithamby discloses a mobile station reporting
its buffer level to a base station (paragraph [0028], lines 14-16). It would have been
obvious to one having ordinary skill in the art at the time the invention was made to
modify the system of Bradford and Gupta with the teaching of Vannithamby in utilizing
feedback signal reporting the buffer level for the benefit of avoiding buffer overflow and
consequent loss of data.

Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined

threshold, sending a message to the upstream device (paragraph [0008]).

Page 120 of 301



Application/Control Number: 11/377,578 Page 4
Art Unit: 2467

Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph
[0007]).

Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,
switch, or gateway (figure 8, element 910).

Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device
is a network processor or traffic manager (claim 7).

Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and Vannithamby and further in view of Assa et al (US 20020163885, “Assa”).

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.
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Response to Arguments
4. Applicant's arguments with respect to claims have been considered but are not

persuasive.

The applicant argues that Vannithamby fails to provide adjustment of recited "rate
at which the upstream device sends packets to the queuing device” by stating that
Vannithamby's mobile station is the device that changes its transmission rate and
therefore the Examiner's combination would actually teach away from the claimed
subject matter of changing "the rate at which the upstream device sends packets”.

The examiner respectfully disagrees. First, in response to applicant's arguments
against the references individually, one cannot show nonobviousness by attacking
references individually where the rejections are based on combinations of references.

See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800
F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Second, the examiner relied Vannithamby’s
teaching on just reporting a buffer level to a base station since Gupta disclose sending a
message to the upstream device to reduce a rate at which packets are sent to the
queuing device.

Therefore, the Examiner concludes that the rejection of claims stands.
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Conclusion

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the
advisory action. In no, however, event will the statutory period for reply expire later than
SIX MONTHS from the mailing date of this final action.

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hong Cho whose telephone number is 571-272-3087.
The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Pankaj Kumar can be reached on 571-272-3011. 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
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have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

/Hong Cho/

Primary Examiner, Art Unit 2467
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jason Sterne, et al.

For : METHOD AND SYSTEM FOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK
Serial No.: 11/377,578
Filed Marchl17, 2006
Art Unit 2419
Examiner Hong Sol Cho
Att. Docket ALC 3229
Confirmation No. 5342

AMENDMENT UNDER 37 C.F.R § 1.111

Mail Stop Amendment
Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450
Sir:
In response to the Non—Final Office Action dated October 21, 2009, please
amend the above-identified application as set forth below:

CLAIM AMENDMENTS begin on page 2 of this paper.

REMARKS/ARGUMENTS begin on page 12 of this paper.
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CLAIM AMENDMENTS
This listing of claims will replace all prior versions and listings of claims in

the application.

Listing of Claims

1. (Currently Amended) A method for incorporating a queuing device as a
lossless processing stage in a network device in a communications network between

an upstream device and a downstream device in the network device, comprising:

monitoring a depth of a queue in the queuing device, wherein the queue for
reeelving-receives packets from an-the upstream device within the network device,
wherein the queuing device aetingacts as a discard point by discarding packets
when the queue is full;

if the depth passes a predetermined threshold, sending a message to the
upstream device to reduce a rate at which packets are sent to the queuing device to
prevent the queue from filling and thereby preventing packet discarding and loss by
the queuing device; and

sending a message reporting the depth of the queue to the upstream device to
thereby enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the queuing device.
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2. (Currently Amended) The method of claim 1, further comprising, if the depth
drops below the predetermined threshold[[,]]:
sending a message to the upstream device to increase the rate at which

packets are sent to the queuing device.

3. (Canceled)

4, (Currently Amended) The method of claim 1, wherein the monitoring further
comprises;
comparing a rate at which packets enter the queuing device to a rate at

which packets exit the queuing device.

5. (Currently Amended) The method of claim 1, wherein the network device is a

router, switch, or gateway.

6. (Currently Amended) The method of claim 1, wherein the upstream device is

another queuing device.

7. (Currently Amended) The method of claim 1, wherein the queuing device is a

network processor or traffic manager.
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8. (Currently Amended) The method of claim 1, wherein the packets are at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

9. (Currently Amended) A system for incorporating a queuing device as a
lossless processing stage in a network device in a communications network between

an upstream device and a downstream device in the network device, the system

comprising:
a processor coupled to the queuing device;
and, modules executed by the processor, the modules including:

a module for monitoring a depth of a queue in the queuing device,
wherein the queue for-receivingreceives packets from an-the upstream device
within the network device[[,]] and the queuing device aeting-acts as a discard
point by discarding packets when the queue is full;

a module for, if the depth passes a predetermined threshold, sending a
message to the upstream device to reduce a rate at which packets are sent to
the queuing device to prevent the queue from filling and thereby preventing
packet discarding and loss by the queuing device; and

a module for sending a message reporting the depth of the queue to

the upstream device to thereby enable the upstream device to determine
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whether to reduce or increase the rate at which the upstream device sends

packets to the queuing device.

10.  (Currently Amended) The system of claim 9, further comprising:
a module for, if the depth drops below the predetermined threshold, sending
a message to the upstream device to increase the rate at which packets are sent to

the queuing device.

11.  (Canceled)

12. (Currently Amended) The system of claim 9., wherein the module for
monitoring further comprises:
a module for comparing a rate at which packets enter the queuing device to a

rate at which packets exit the queuing device.

13.  (Currently Amended) The system of claim 9, wherein the network device is a

router, switch, or gateway.

14. (Currently Amended) The system of claim 9, wherein the upstream device is

another queuing device.
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1 ’ 15.  (Currently Amended) The system of claim 9, wherein the queuing device is a

2 network processor or traffic manager.

1 ‘ 16.  (Currently Amended) The system of claim 9, wherein the packets are at least
2 one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

3 packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

1 ‘ 17.  (Currently Amended) The system of claim 9, wherein the system is

2 implemented within the queuing device.

I ’ 18.  (Currently Amended) The system of claim 9, wherein the system is

2  1implemented within a general purpose processor within the network device.

1 ’ 19.  (Currently Amended) The system of claim 9, wherein the system is
2 implemented with a field programmable gate array ("FPGA") within the network

3 device.
1 ; 20. (Currently Amended) The system of claim 9, wherein the system is

2 implemented within a network management system ("NMS") coupled to the

3  network device over the network.
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21.  (Currently Amended) A method for incorporating an integrated queuing and
packet processing device as a lossless processing stage in a network device in a

communications network_between an upstream device and a downstream device in

the network device, the method comprising:

monitoring a depth of a queue in the integrated device, wherein the queue for
recedvingreceives packets from an-the upstream device within the network device,
the packets from the upstream device ineluding-include packets having different
priorities arbitrated by the upstream device, and the integrated device aeting-acts
as a discard point by discarding packets when the queue is full;

if the depth passes a predetermined threshold, sending a message to the
upstream device to reduce a rate at which packets are sent to the integrated device
to prevent the queue from filling and thereby preventing packet discarding and loss
by the integrated device, wherein a rate at which data is sent to the integrated
device differs from a rate at which data is sent from the integrated device due to
packet processing within the integrated device; and

sending a message reporting the depth of the queue to the upstream device to
thereby enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the integrated device.
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22.  (Currently Amended) The method of claim 21, further comprising, if the
2 | depth drops below the predetermined threshold|[,]]:
sending a message to the upstream device to increase the rate at which

4 packets are sent to the integrated device.

23. (Canceled)
' 24.  (Currently Amended) The method of claim 21, wherein the monitoring
2 further comprises comparing the rate at which data is sent to the integrated device

3 tothe rate at which data is sent from the integrated device.

‘ 25. (Currently Amended) The method of claim 21, wherein the network device is

2 arouter, switch, or gateway.

‘ 26.  (Currently Amended) The method of claim 21, wherein the upstream device

2  is another integrated device.

| 27.  (Currently Amended) The method of claim 21, wherein the integrated device

2 is a network processor or traffic manager.
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28.  (Currently Amended) The method of claim 21, wherein the packets are at
least one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

29. (Currently Amended) A queuing device for incorporation as a lossless
processing stage in a network device in a communications network between an

upstream device and a downstream device in the network device, the gqueuing

device comprising:

a processor coupled to a queue, wherein the queue for—reeceivinsreceives
packets from an-the upstream device within the network device;

and, modules executed by the processor, the modules including:

a module for monitoring a depth of the queue, the queuing
device acting as a discard point by discarding packets when the queue
is full;

a module for, if the depth passes a predetermined threshold,
sending a message to the upstream device to reduce a rate at which
packets are sent to the queuing device to prevent the queue from filling
and thereby preventing packet discarding and loss by the queuing

device; and
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a module for sending a message reporting the depth of the queue
to the upstream device to thereby enable the upstream device to
determine whether to reduce or increase the rate at which the

upstream device sends packets to the queuing device.

30.  (Currently Amended) The queuing device of claim 29, further comprising:
a module for, if the depth drops below the predetermined threshold, sending
a message to the upstream device to increase the rate at which packets are sent to

the queuing device.

31.  (Canceled)

32.  (Currently Amended) The queuing device of claim 29, wherein the module for

monitoring further comprises a module for comparing a rate at which packets enter

the queuing device to a rate at which packets exit the queuing device.

33. (Currently Amended) The queuing device of claim 29, wherein the network

device is a router, switch, or gateway.

- 10 -
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1 ‘ 34.  (Currently Amended) The queuing device of claim 29, wherein the upstream

2

device is another queuing device.

35.  (Currently Amended) The queuing device of claim 29, wherein the queuing

device is a network processor or traffic manager.

36.  (Currently Amended) The queuing device of claim 29, wherein the packets
are at least one of Internet Protocol ("IP") packets, multiprotocol label switching
("MPLS") packets, asynchronous transfer mode ("ATM") packets, and frame relay

packets.

-11 -
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REMARKS/ARGUMENTS

Claims 1, 2, 4-10, 12-22, 24-30, and 32-36 are pending in this application.
Claims 1, 9, 21, and 29 are independent. Claims 1, 2, 4-10, 12-22, 24-30, and 32-36
are amended. Applicant respectfully requests the reconsideration and allowance of

all pending claims in view of the following remarks.

REJECTIONS UNDER 35 U.S.C. § 103

On pages 2-5, the Office Action rejects claims 1, 2, 4-10, 12-18, 20-22, 24-30,
and 32-36 under 35 U.S.C. § 103(a) as allegedly unpatentable over Pub. No.
US2005/0185581 to Bradford et al. (hereinafter “Bradford”) in view of U.S. Patent
No. 7,408,876 to Gupta et al. (hereinafter “Gupta”), and further in view of Pub. No
US2006/0133322 to Vannithamby et al. (hereinafter “Vannithamby”). On page 5,
the Office Action rejects claim 19 as being unpatentable over Bradford in view of
Gupta, further in view of Vannithamby, and yet further in view of Pub. No.
US2002/0163885 to Assa et al. (hereinafter “Assa”). Applicant respectfully
traverses all of these rejections.

Independent claim 1 recites, in part, “sending a message reporting the depth

of the queue to the upstream device to thereby enable the upstream device to

determine whether to reduce or increase the rate at which the upstream device

sends packets to the queuing device” (emphasis added). Independent claims 9,

-192-
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21, and 29 contain similar recitations. Applicant respectfully submits that the
references of record, alone or in combination, fail to disclose, suggest, or teach this
subject matter.

On page 4, the Office Action correctly concedes that Bradford and Gupta fail
to disclose this subject matter. The Office Action then attempts to remedy the
admitted deficiencies in Bradford in view of Gupta by applying the teachings of
Vannithamby. In particular, the Office Action relies upon lines 14-16 of paragraph
[0028] of Vannithamby.

On October 22, 2009, Applicant contacted Examiner Hong Cho to obtain
clarification of his use of Vannithamby in the new rejection because the Office
Action does not identify how Vannithamby’s teachings allegedly correspond to the
recited subject matter. During the telephonic interview, Examiner Cho explained
that, in his view, Vannithamby’s mobile station 12 is equivalent to the recited
“queuing device” and base station 36 is equivalent to the recited “upstream device.”
Accordingly, Applicant has analyzed the Office Action of October 21, 2009 based
upon Examiner Cho’s interpretation of Vannithamby.

Pursuant to this analysis, Applicant respectfully submits that Vannithamby
clearly fails to remedy the deficiencies of Bradford in view of Gupta. While
Vannithamby’s mobile stations may report a “buffer level to the base station,”

Applicant respectfully submits that Vannithamby’s base station is not equivalent to

.13 -
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the recited upstream device because Vannithamby fails to provide adjustment of the
recited “rate at which the upstream device sends packets to the queuing device.”
Instead, Vannithamby’s rate scheduler 62 determines “a scheduled rate for the
mobile station 12.” See paragraph [0032].

In other words, Vannithamby’s base station notifies a particular mobile

station of the amount of bandwidth available for use by the mobile station.

Consequently, Vannithamby’s mobile station is the device that changes its
transmission rate. Thus, Applicant respectfully submits that the Examiner’s
combination would actually teach away from the claimed subject matter of changing
“the rate at which the upstream device sends packets,” given that Vannithamby’s
mobile station is not the upstream device, according to the Examiner. Moreover,
Vannithamby lacks any suggestion that rates should change at the base station.

For the reasons listed above, Applicant respectfully submits that claims 1, 9,
21, and 29 are allowable. Claims 2 and 4-8 depend from claim 1. Claims 10 and 12-
20 depend from claim 9. Claims 22 and 24-28 depend from claim 21. Claims 30 and
32-36 depend from claim 29. Thus, Applicant respectfully submits that claims 2, 4-
8, 10, 12-20, 22, 24-28, 30, and 32-36 are also allowable at least due to their
respective dependencies from allowable claims. Therefore, Applicant respectfully
requests that the rejection of claims 1, 2, 4-10, 12-22, 24-30, and 32-36 under 35

U.S.C. § 103(a) be withdrawn.

-14 -
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CONCLUSION
While we believe that the instant amendment ﬁlaces the application in
condition for allowance, should the Examiner have any further comments or
suggestions, it 1s respectfully requested that the Examiner telephone the
undersigned attorney in order to expeditiously resolve any outstanding issues.
In the event that the fees submitted prove to be insufficient in connection
with the filing of this paper, please charge our Deposit Account Number 50-0578

and please credit any excess fees to such Deposit Aceount.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: January 13, 2010 é?/uwl w %/\

Terry W. Kramer
Registration No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801

Fax: 703-519-9802

215 -
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Application No. Applicant(s)

11/377,578 STERNE ET AL.
Office Action Summary Examiner Art Unit

Hong Cho 2467

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

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

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

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

Status

1)X] Responsive to communication(s) filed on 17 July 2009.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

A Claim(s) 1,2,4-10,12-22,24-30 and 32-36 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5] Claim(s)____is/are allowed.
6)X] Claim(s) 1, 2, 4-10, 12-22, 24-30, and 32-36 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZl Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) ] other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20091014
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DETAILED ACTION

1. In view of the appeal brief filed on 07/17/2009, PROSECUTION IS HEREBY

REOPENED. New grounds of rejection are set forth below.

To avoid abandonment of the application, appellant must exercise one of the following two options:

(1) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply under 37
CFR 1.113 (if this Office action is final); or,

(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41.31 followed by an
appeal brief under 37 CFR 41.37. The previously paid notice of appeal fee and appeal
brief fee can be applied to the new appeal. If, however, the appeal fees set forth in 37
CFR 41.20 have been increased since they were previously paid, then appellant must pay
the difference between the increased fees and the amount previously paid.

A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by signing
below:/Pankaj Kumar/

Supervisory Patent Examiner, Art Unit 2467

Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(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.

3. Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Bradford et al (US 20050185581, Bradford”) in view of Gupta et
al (US 7408876, “Gupta”) and further in view of Vannithamby et al (US 20060133322,

“Vannithamby”).

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding
packets when the queue is full (claim 1, paragraph [0061]), but fails to disclose sending a
message to the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue from filling and thereby preventing packet discarding and
loss by the queuing device if the depth passes a predetermined threshold. Gupta
discloses, when an egress queue exceeds the upper queue threshold, the egress queue
manager generates congestion messages to the ingress queue manager to cause the
ingress queues responsible for causing the congestion to slow down the rates at which
packets are dequeued to the congested egress queues (column 6, line 60 to column 7, line
15). It would have been obvious to one having ordinary skill in the art at the time the
invention was made to modify the system of Bradford with the teaching of Gupta in

implementing backpressure algorithm for the benefit of providing efficient utilization of
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queues as suggested by Bradford. Bradford and Gupta fail to disclose sending a message
reporting the depth of the queue to the upstream device to thereby enable the upstream
device to determine whether to reduce or increase the rate at which the upstream device
sends packets to the queuing device. Vannithamby discloses a mobile station reporting
its buffer level to a base station (paragraph [0028], lines 14-16). It would have been
obvious to one having ordinary skill in the art at the time the invention was made to
modify the system of Bradford and Gupta with the teaching of Vannithamby in utilizing
feedback signal reporting the buffer level for the benefit of avoiding buffer overflow and
consequent loss of data.

Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined
threshold, sending a message to the upstream device (paragraph [0008]).

Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph
[0007]).

Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,
switch, or gateway (figure 8, element 910).

Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device
is a network processor or traffic manager (claim 7).

Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of

Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
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asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and Vannithamby and further in view of Assa et al (US 20020163885, “Assa”).

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.

Response to Arguments
4. Applicant's arguments with respect to claims have been considered but are not persuasive

and moot in view of the new ground(s) of rejection.

The applicant argues that Bradford fails to teach monitoring a depth of a queue
and discarding packets based on a hysteresis threshold is not the same as discarding
packets when the queue is full. The examiner respectfully disagrees. Bradford discloses

checking the queue level in light of hysteresis threshold (paragraph [0030]) and dropping
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packets when the queue level is greater than or equal to the hysteresis threshold, which
can be adjusted to maximum queue capacity (paragraph [0061]).

The applicant further argues that Gupta fails to teach sending a message reporting
the depth of the queue to the upstream device to thereby enable the upstream device to
determine whether to increase the rate at which it sends packets to the queuing device.

The argument is moot in view of the new ground(s) of rejection.

Conclusion
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hong Cho whose telephone number is 571-272-3087.
The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Pankaj Kumar can be reached on 571-272-3011. 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 cither 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).
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/Hong Cho/

Primary Examiner, Art Unit 2467
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES

In re Application of : Jason Sterne et al,

For : A METHOD AND SYSTEM FOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK

Serial No. 11/377,578
Filed March 17, 2006
Art Unit 2419
Examiner Hong Sol Cho
Att. Docket ALC 3229
Confirmation No. 5342

APPEAL BRIEF

Mail Stop Appeal Brief Patents
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450
Siy:
This Appeal Brief is submitted in support of the Notice of Appeal filed April 8,

2009.

I. REAL PARTY IN INTEREST

The party in interest is Alcatel, by way of an Assignment recorded at Reel

017900, frame 0184.
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Attorney’s Docket No: ALC 3229

II. RELATED APPEALS AND INTERFERENCES

Following are identified any prior or pending appeals, interferences or judicial
proceedings, known to Appellant, Appellant’s representative, or the Assignee, that may
be related to, or which will directly affect or be directly affected by or have a bearing

upon the Board’s decision in the pending appeal:

NONE.

III. STATUS OF CLAIMS
Claims 1, 2, 4-10, 12-22, 24-30, and 32-36 are on appeal.
Claims 1, 2, 4-10, 12-22, 24-30, and 32-36 are pending.
No claims are allowed.
Claims 1, 2, 4-10, 12-22, 24-30, and 32-36 are rejected.

Claims 3, 11, 23, and 31 are canceled.

IV. STATUS OF AMENDMENTS

All amendments have been entered.

V. SUMMARY OF CLAIMED SUBJECT MATTER

The subject matter recited in independent claim 1 relates to a method for
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incorporating a queuing device [Fig. 1: 140] as a lossless processing stage (paragraph
[0011], line 3) in a network device [Fig. 1: 110] in a communications network [Fig. 1:
100], comprising: monitoring a depth of a queue (paragraph [0035], lines 1-2) in the
queuing device [Fig. 1: 140], the queue for receiving packets from an upstream device
[Fig. 1: 120] within the network device {Fig. 1: 110], the queuing device [Fig. 1: 140]
acting as a discard point by discarding packets when the queue is full (paragraph
[0035], lines 4-5); if the depth passes a predetermined threshold (paragraph [0036],
lines 1-2), sending a message to the upstream device [Fig. 1: 120] to reduce a rate at
which packets are sent (paragraph [0036], lines 2-3) to the queuing device [Fig. 1: 140]
to prevent the queue from filling (paragraph [0036], line 4) and thereby preventing
packet discarding and loss (paragraph [0036], lines 4-5) by the queuing device [Fig. 1;
140]; and sending a message reporting the depth of the queue (paragraph [0038], lines
5-6) to the upstream device [Fig. 1: 120] to thereby enable the upsf-ream device [Fig. 1:
120] to determine whether to reduce or increase the rate (paragraph [0038], lines 7-8)
at which the upstream device [FFig. 1: 120] sends packets to the queuing device [Fig. 1:
140].

The subject matter recited in dependent claim 2 relates to if the depth drops
below the predetermined threshold (paragraph [0038], lines 1-2), sending a message to
the upstream device [Fig. 1: 120] to increase the rate at which packets are sent

(paragraph [0038], lines 2-4) to the queuing device [Fig. 1: 140].
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The subject matter recited in independent claim 9 relates to a system for
incorporating a queuing device {Fig. 1: 140] as a lossless processing stage (paragraph
[0011], line 3) in a network device [Fig. 1: 110] in a communications network [Fig. 1:
100], comprising: a processor [Fig. 1: 160] coupled to the queuing device [Fig. 1: 140];
and, modules executed by the processor [Fig. 1: 160], the modules including: a module
for monitoring a depth of a queue (paragraph [0035], lines 1-2) in the queuing device
[Fig. 1: 140], the queue for receiving packets from an upstream device [Fig. 1: 120]
within the network device [Fig. 1: 110], the queuing device [Fig. 1: 140] acting as a
discard point by discarding packets when the queue is full (paragraph [0035], lines 4-
5); a module for, if the depth passes a predetermined threshold (paragraph [0036], lines
1-2), sending a message to the upstream device [Fig. 1: 120] to reduce a rate at which
packets are sent (paragraph [0036], lines 2-3) to the queuing device [Fig. 1: 140] to
prevent the queue from filling (paragraph [0036], line 4) and thereby preventing packet
discarding and loss (paragraph [0036], lines 4-5) by the queuing device [Fig. 1: 140]:
and a module for sending a message reporting the depth of the queue (paragraph
[0038], lines 5-6) to the upstream device [Fig. 1: 120] to thereby enable the upstream
device [Fig. 1: 120] to determine whether to reduce or increase the rate (paragraph
[0038], lines 7-8) at which the upstream device [Fig. 1: 120] sends packets to the

queuing device [Fig. 1: 140].
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The subject matter recited in dependent claim 10 relates to if the depth drops
below the predetermined threshold (paragraph [0038], lines 1-2), sending a message to
the upstream device [Fig. 1: 120] to increase the rate at which packets are sent
(paragraph [0038], lines 2-4) to the queuing device [Fig. 1: 140].

The subject matter recited in independent claim 21 relates to a method for
incorporating an integrated quewing and packet processing device [Fig. 1: 140] as a
lossless processing stage (paragraph [0011], line 3) in a network device [Fig. 1: 110] in
a communications network [Fig. 1: 100], comprising: monitoring a depth of a queue
(paragraph [0035], lines 1-2) in the integrated device [Fig. 1. 140], the queue for
receiving packets from an upstream device [Fig. 1: 120] within the network device [Fig.
1: 110], the packets from the upstream device [Fig. 1: 120] including packets having
different priorities arbitrated by the upstream device [Fig. 1: 120], the integrated
device [Fig. 1: 140] acting as a discard pomnt by discarding packets when the gueue is
full (paragraph [0035], lines 4-5); if the depth passes a predetermined threshold
(paragraph [0036], lines 1-2), sending a message to the upstream device [Fig. 1: 120] to
reduce a rate at which packets are sent (paragraph [0036], lines 2-3) to the integrated
device [Fig. 1: 140] to prevent the queue from filling (paragraph [0036], line 4) and
thereby preventing packet discarding and loss (paragraph [0036], lines 4-5) by the
integrated device [Fig. 1: 140}, wherein a rate at which data is sent to the integrated

device [Fig. 1: 140] differs from a rate at which data is sent from the integrated device

-5.
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[Fig. 1: 140} due to packet processing within the integrated device [Fig. 1: 140]; and
sending a message reporting the depth of the queue (paragraph [0038], lines 5-6) to the
upstream device [Fig. 1: 120] to thereby enable the upstream device [Fig. 1: 120] to
determine whether to reduce or increase the rate (paragraph [0038], lines 7-8) at which
the upstream device [Fig. 1: 120] sends packets to the integrated device [Fig. 1: 140].

The subject matter recited in dependent claim 22 relates to if the depth drops
below the predetermined threshold (paragraph [0038], lines 1-2), sending a message to
the upstream device [Fig. 1: 120] to increase the rate at which packets are sent
(paragraph [0038], lines 2-4) to the queuing device [Fig. 1: 140].

The subject matter recited in independent claim 29 relates to a queuing device
[Fig. 1: 140] for incorporation as a lossless processing stage (paragraph [0011], line 3)
in a network device [Fig. 1: 110] in a communications network [Fig. 1. 100],
comprising: a processor [Fig. 1: 160] coupled to a queue, the queue for receiving packets
from an upstream device [Fig. 1: 120] within the network device [Fig. 1: 110]; and,
modules executed by the processor [Fig. 1: 160], the modules including: a module for
monitoring a depth of the queue (paragraph [0035], lines 1-2), the queuing device [Fig.
1: 140] acting as a discard point by discarding packets when the queue is full
(paragraph [0035], lines 4-5); a module for, if the depth passes a predetermined
threshold (paragraph [0036]. lines 1-2), sending a message to the upstream device [Fig.

1: 120] to reduce a rate at which packets are sent (paragraph [0036], lines 2-3) to the

-6 -
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queuing device [Fig. 1: 140] to prevent the queue from filling (paragraph [0036], line 4)
and thereby preventing packet discarding and loss (paragraph [0036], lines 4-5) by the
queuing device [Fig. 1: 140]; and a module for sending a message reporting the depth of
the queue (paragraph [0038], lines 5-6) to the upstream device [Fig. 1: 120] to thereby
enable the upstream device [Fig. 1: 120] to determine whether to reduce or increase the
rate (paragraph [0038], lines 7-8) at which the upstream device [Fig. 1: 120] sends
packets to the queuing device [Fig. 1: 140].

The subject matter recited in dependent claim 30 relates to: if the depth drops
below the predetermined threshold (paragraph [0038], lines 1-2), sending a message to
the upstream device [Fig. 1: 120] to increase the rate at which packets are sent

(paragraph [0038], lines 2-4) to the queuing device [Fig. 1: 140].

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL

The following grounds of rejection are presented for review:

Al Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 are rejected under 35
U.S.C. § 103(a) as allegedly being unpatentable over U.S. Publication No.
2005/0185581 to Bradford et al. (hereinafter “Bradford”) in view of U.S. Patent No.

7,408,876 to Gupta et al. (hereinafter “Gupta”).
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B. Claim 19 is rejected under 35 U.S.C. § 103(a) as allegedly being
unpatentable over Bradford in view of Gupta and further in view of U.S. Publication

No. 2002/0163885 to Assa et al. (hereinafter “Assa”).

VII. ARGUMENT

A, Rejection of Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 Under 35

U.S.C. §103(a)

The Final Office Action dated March 25, 2009, rejects claims 1, 2, 4-10, 12-18,
20-22, 24-30, and 32-36 under 35 U.S.C. § 103(a) as allegedly unpatentable over
Bradford in view of Gupta.

1. Independent Claims 1. 9, 21, and 29
Independent claim 1 recites, in part, the following subject matter: “monitoring a

depth of a gueue” (emphasis added). Independent claims 9, 21, and 29 recite similar

subject matter. This subject matter finds support, for example, in paragraph [0035] of
the published version of the specification. Appellant respectfully submits that
Bradford and Gupta, alone or in combination, do not disclose, teach, or suggest this
subject matter.

On page 2, the Office Action alleges that Bradford discloses this subject matter,
but fails to identify any portions of Bradford to support this allegation. While Bradford

may disclose a queue management algorithm [abstract, line 3], Appellant respectfully

-8 -
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submits that Bradford does not monitor a depth of a queue. Instead of periodically
reporting queue depths, Bradford only reports threshold crossing events, defined as a
low threshold (L) and a hystervesis threshold (Ht). See paragraph [0030] of Bradford.

Independent claim 1 further recites, in part, the following subject matter: “the

queuing device acting as a discard point by discarding packets when the queue is

full” (emphasis added). Independent claims 9, 21, and 29 recite similar subject matter.

This subject matter finds support, for example, in parvagraph [0035] of the
specification. Appellant respectfully submits that Bradford and Gupta, alone or in
combination, do not disclose, teach, or suggest this subject matter.

On page 2, the Office Action alleges that Bradford discloses this subject matter
but fails to identify any portions of Bradford to support this allegation other than an
oblique reference to claim 1 of Bradford. From rveviewing part (e) of claim 1 in
Bradford. Applicant notes that Bradford drops packets “if the queue level is greater

than or equal to the hysteresis threshold.”

Applicant respectfully submits discarding packets based upon a hysteresis
threshold is not the same as discarding packets when the queue is full. As defined in
paragraph [0061] of Bradford, the hysteresis threshold is clearly less than the
maximum queue capacity, so a queue reaching Bradford’s hysteresis threshold is not

full. Also see Fig. 7, whevre all values of queue occupancy are less than 50%.
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Independent claim 1 further recites, in part, the following subject matter: “if the
depth passes a predetermined threshold, sending a message to the upstream device to

reduce a rate at which packets are sent to the queuing device” (emphasis added).

Independent claims 9, 21, and 29 recite similar subject matter. This subject matter
finds support, for example, in paragraph [0036] of the specification. Appellant
respectfully submits that Bradford and Gupta, alone or in combination, do not disclose,
teach, or suggest this subject matter.

On pages 2 and 3, the Office Action correctly concedes that Bradford fails to
disclose this subject matter. The Office Action then attempts to remedy Bradford’s
admitted deficiency by applying Gupta’s teachings. In particular, the Office Action
relies upon col. 6, line 60 through col. 7, line 15 in Gupta.

As disclosed by lines of col. 6, Gupta’s egress queue manager [Fig. 2: 106] sends
congestion messages [124] to the ingress queue manager [108] to cause the ingress
queues to slow down the rate at which packets are dequeued. Applicant respectfully
submits that these congestion messages do not report the depth of the egress queue.
Moreover, Gupta’'s message reflect queue thresholds [122] rather than actual queue
depths, as recited in independent claims 1, 9, 21, and 29.

Independent claim 1 recites, in part, the following subject matter: “sending a
message reporting the depth of the queue to the upstream device to thereby enable the

upstream device to determine whether to reduce or increase the rate at which the

- 10 -
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upstream device sends packets to the queuing device” (emphasis added). Independent
claims 9, 21, and 29 recite similar subject matter. This subject matter finds support,
for example, in paragraph [0038] of the specification. Appellant respectfully submits
that Bradford and Gupta, alone or in combination, do not disclose, teach, or suggest
this subject matter.

On pages 2 and 3, the Office Action correctly concedes that Bradford fails to
disclose this subject matter. As described above, the Office Action attempts to use
Gupta’s teachings to remedy Bradford’s deficiencies. However, Gupta only sends
congestion messages in response to the queue thresholds, thereby failing to send
messages that reporting the actual depth of the queue.

Moreover, Applicant respectfully submits that Gupta fails to enable an upstream
device to determine whether to reduce or increase the packet sending rate. Instead,
the congestion messages [124] function as direct commands to the ingress queue
manager [108]. Gupta completely lacks any concept of determining the rate in an
upstream device because Gupta’s egress queue manager [106] dictates the subsequent
actions of the ingress queue manager [108]. In addition, Gupta only describes rate
reduction, never describing an option to increase a packet rate.

For the reasons detailed above, Appellant respectfully submits that claims 1, 9,
21, and 29 are allowable over Bradford in view of Gupta. Accordingly, Appellant

respectfully requests withdrawal of the rejection of claims 1, 9, 21, and 29.

211 -
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2. Dependent Claims 2, 10. 22, and 30

Dependent claim 2 recites, in part, the following subject matter: “if the depth

drops below the predetermined threshold, sending a message to the upstream device

to increase the rate at which packets are sent to the queuing device” (emphasis
added). Dependent claims 10, 22, and 30 recite similar subject matter. This subject
matter finds support, for example, in paragraph [0038] of the published version of the
specification. Appellant respectfully submits that Bradford and Gupta, alone or in
combination, do not disclose, teach, or suggest this subject matter.

Omn page 3, the Office Action alleges that paragraph [0008] of Bradford discloses
this subject matter. Applicant respectfully submits that this allegation is erroneous
because paragraph [0008] of Bradford is drawn to prevention of tail drop, a
conventional queue management technique where newly arriving packets are dropped
until the queue has enough room to accept incoming traffic. Tail drop clearly is not an
issue when the queue depth is dropping, reflecting a lack of packets.

Moreover, paragraph [0008] of Bradford is clearly unrelated to an increase in the
rate at which packets are sent to the queuing device. Instead, this section of Bradford
deals .With an increase in the packet transmit rate, transmitting packets out of the
queue to rapidly empty it when there is a risk of tail drop. This operation is clearly not

the same as increasing the rate of packets arriving in the queue.

212 -
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Claim 2 depends from claim 1, claim 10 depend from claim 9, claim 22 depends
from claim 21, and claim 30 depend from claim 29. Thus, claims 2, 10, 22, and 30 are
allowable for at least the reasons stated above in connection with claims 1, 9, 21, and
29, as well as for the separately patentable subject matter recited therein.
Accordingly, Appellant respectfully requests withdrawal of the rejections of claims 2,
10, 22, and 30.

3. Dependent Claims 4-8, 12-18, 20, 24-28, and 32-36

Claims 4-8 depend from claim 1. Claims 12-18 and 20 depend from claim 9.
Claims 24-28 depend from claim 21. Claims 32-36 depend from claim 29. Thus, claims
4-8, 12-18, 20, 24-28, and 32-36 are allowable for at least the reasons stated above in
connection with claims 1, 9, 21, and 29, as well as for the separately patentable subject
matter recited therein. Accordingly, Appellant respectfully requests withdrawal of the
rejections of claims 4-8, 12-18, 20, 24-28, and 32-386.

B. Rejection of Claim 19 Under 35 U.S.C. § 103(a)

The Final Office Action dated March 25, 2009, rejects claim 19 under 35 U.S.C. §

103(a) as allegedly unpatentable over Bradford in view of Gupta, further in view of

Assa.

Bradford and Gupta have been described above in connection with the rejection
of claim 9, from which claim 19 depends. Appellant respectfully submits that Assa

fails to remedy the deficiencies of Bradford in view of Gupta. In particular, Assa does

-18-
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not disclose, teach, or suggest “sending a message reporting the depth of the queue to
the upstream device to thereby enable the upstream device to determine whether to
reduce or increase the rate at which the upstream device sends packets to the queuning
device” as recited in claim 9.

Thus, claim 19 is allowable for at least the reasons stated above in connection
with claim 9, as well as for the separately patentable subject matter vecited therein,

Accordingly, Appellant respectfully requests withdrawal of the rejection of claim 9.

-14 -

Page 174 of 301



Application No: 11/377,578
Attorney’s Docket No: ALC 3229

CONCLUSION
For at least the reasons discussed above, it 1s respectfully submitted that the
rejections are in error and that claims 1, 2, 4-10, 12-22, 24-30, and 32-36 are in
condition for allowance. Therefore, Appellants respectfully request that this Honorable

Board reverse the rejections of claims 1, 2, 4-10, 12-22, 24-30, and 32-36.

Respectfully submitted,
KrAMER & AMADO, P.C.

July 16, 2009 ZN\M IN, (/)(My\i__\

Date Terry W.|Kramer
Reg. No. 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314

Tel. (703) 519-9801

Fax. (703) 519-9802
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VIII. CLAIMS APPENDIX

CLAIMS INVOLVED IN THE APPEAL:

1 1. (Previously Presented) A method for incorporating a queuing device as a lossless
2 processing stage in a network device in a communications network, comprising:
3 monitoring a depth of a queue in the queuing device, the queue for receiving

4 packets from an upstream device within the network device, the queuing device acting

o

as a discard point by discarding packets when the queue is full;

G if the depth passes a predetermined threshold, sending a message to the
7 upstream device to reduce a rate at which packets are sent to the queuing device to
s prevent the queue from filling and thereby preventing packet discarding and loss by
9 the queuing device; and

10 sending a message reporting the depth of the queue to the upstream device to
11 thereby enable the upstream device to determine whether to reduce or increase the

12 rate at which the upstream device sends packets to the queuing device.

1 2. (Previously Presented) The method of claim 1, further comprising, if the depth
2 drops below the predetermined threshold, sending a message to the upstream device to

3 increase the rate at which packets are sent to the queuing device.

216 -
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1 3. (Canceled)

1 4 (Original) The method of claim 1 wherein the monitoring further comprises

134

comparing a rate at which packets enter the queuing device to a rate at which packets

o

exit the queuing device.

1 b, (Original) The method of claim 1 wherein the network device is a router, switch,

2 or gateway.

1 6. (Original) The method of claim 1 wherein the upstream device is another

2 queuing device.

1 T (Original) The method of claim 1 wherein the queuing device is a network

2 processor or traffic manager.

1 8, (Original) The method of claim 1 wherein the packets are at least one of Internet

N

Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets, asynchronous

3 transfer mode ("ATM") packets, and frame relay packets.

1 9. {Previously Presented) A system for incorporating a queuing device as a lossless

2 processing stage in a network device in a communications network, comprising:
-17 -
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a processor coupled to the queuing device;
and, modules executed by the processor, the modules including:

a module for monitoring a depth of a queue in the queuing device, the
queue for receiving packets from an upstream device within the network device,
the queuing device acting as a discard point by discarding packets when the
queue is full;

a module for, if the depth passes a predetermined threshold, sending a
message to the upstream device to reduce a rate at which packets are sent to the
queuing device to prevent the queue from filling and thereby preventing packet
discarding and loss by the queuing device; and

a module for sending a message reporting the depth of the queue to the
upstream device to thereby enable the upstream device to determine whether to
reduce or increase the rate at which the upstream device sends packets to the

queuing device.

10.  (Previously Presented) The system of claim 9, further comprising a module for, if
the depth drops below the predetermined threshold, sending a message to the

upstream device to increase the rate at which packets are sent to the queuing device.

11. (Canceled)

- 18-
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1 12, (Original) The system of claim 9 wherein the module for monitoring further
2 comprises a module for comparing a rate at which packets enter the queuing device to

3 a rate at which packets exit the queuing device.

1 13,  (Original) The system of claim 9 wherein the network device is a router, switch,

2 or gateway.

1 14.  (Original) The system of claim 9 wherein the upstream device is another

2 queuing device.

1 15.  (Original) The system of claim 9 wherein the queuing device is a network

2 processor or traffic manager.
1 16. (Original) The system of claim 9 wherein the packets are at least one of Internet
2 Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets, asynchronous

3 transfer mode ("ATM") packets, and frame relay packets.

1 17.  (Original) The system of claim 9 wherein the system is implemented within the

2 queuing device,

1 18, (Original) The system of claim 9 wherein the system is implemented within a
- 19 -
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general purpose processor within the network device.

19.  (Original) The system of claim 9 wherein the system is implemented with a field

programmable gate array ("FPGA") within the network device.

20.  (Original) The system of claim 9 wherein the system is implemented within a

network management system ("NMS"} coupled to the network device over the network.

21.  (Previously Presented) A method for incorporating an integrated queuing and
packet processing device as a lossless processing stage in a network device in a
communications network, comprising:

monitoring a depth of a queue in the integrated device, the queue for receiving
packets from an upstream device within the network device, the packets from the
upstream device including packets having different priorities arbitrated by the
upstream device, the integrated device acting as a discard point by discarding packets
when the queue is full;

if the depth passes a predetermined threshold, sending a message to the
upstream device to reduce a rate at which packets are sent to the integrated device to
prevent the queue from filling and thereby preventing packet discarding and loss by
the integrated device, wherein a rate at which data is sent to the integrated device

differs from a rate at which data is sent from the integrated device due to packet
=90 -
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14 processing within the integrated device; and
15 sending a message reporting the depth of the queue to the upstream device to
16 thereby enable the upstream device to determine whether to reduce or increase the

17 rate at which the upstream device sends packets to the integrated device.

1 22, (Previously Presented) The method of claim 21, further comprising, if the depth
2 drops below the predetermined threshold, sending a message to the upstream device to

3 increase the rate at which packets are sent to the integrated device.

1 23, (Canceled)

1 24, (Original) The method of claim 21 wherein the monitoring further comprises
2 comparing the rate at which data is sent to the integrated device to the rate at which

3 data is sent from the integrated device.

1 25, (Original) The method of claim 21 wherein the network device is a router,

2 switch, or gateway.

1 26,  (Original) The method of claim 21 wherein the upstream device is another

2 integrated device.

.91 -
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27.  (Original) The method of claim 21 wherein the integrated device is a network

processor oy traffic manager.

28.  (Original) The method of claim 21 wherein the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,

asynchronous transfer mode ("ATM") packets, and frame relay packets.

29.  (Previously Presented) A queuing device for incorporation as a lossless
processing stage in a network device in a communications network, comprising:
a processor coupled to a queue, the queue for receiving packets from an
upstream device within the network device;
and, modules executed by the processor, the modules including:
a module for monitoring a depth of the queue, the queuing device
acting as a discard point by discarding packets when the queue is full;
a module for, if the depth passes a predetermined threshold,
sending a message to the upstream device to reduce a rate at which
packets are sent to the queuing device to prevent the queue from filling
and thereby preventing packet discarding and loss by the queuing device;
and
a module for sending a message reporting the depth of the queue to

the upstream device to thereby enable the upstream device to determine
.99 .
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15 whether to reduce or increase the rate at which the upstream device

16 sends packets to the queuing device.

1 30. (Previously Presented) The queuing device of claim 29, further comprising a
2 module for, if the depth drops below the predetermined threshold, sending a message to
3 the upstream device to increase the rate at which packets are sent to the quewing
1 device.

1 31, (Canceled).

1 32, (Original) The queuing device of claim 29 wherein the module for monitoring
2 further comprises a module for comparing a rate at which packets enter the queuing

3 device to a rate at which packets exit the queuing device.

1 33. (Original) The queuing device of claim 29 wherein the network device is a router,

2 switch, or gateway.

1 34. (Original) The queuing device of claim 29 wherein the upstream device is

2 another queuing device.

.99 -

Page 183 of 301



Application No: 11/377,578
Attorney’s Docket No: ALC 3229

1 35. (Original) The queuing device of claim 29 wherein the queuing device is a

2 network processor or traffic manager.

1 36.  (Original) The queuing device of claim 29 wherein the packets are at least one of
2 Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,

3 asynchronous transfer mode ("ATM") packets, and frame relay packets.
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IX. EVIDENCE APPENDIX

A copy of the following evidence 1) entered by the Examiner, including a
statement setting forth where in the record the evidence was entered by the Examiner,
2) relied upon by the Appellant in the appeal, and/or 3) relied upon by the Examiner as

to the grounds of rejection to be reviewed on appeal, is attached:

NONE.
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X. RELATED PROCEEDINGS APPENDIX

Copies of relevant decisions in prior or pending appeals, interferences or judicial
proceedings, known to Appellant, Appellant’s representative, or the Assignee, that may
be related to, or which will directly affect or be directly affected by or have a bearing

upon the Board’s decision in the pending appeal are attached:

NONE.
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This is in response to the Pre-Appeal Brief Request for Review filed 4/8/2009.

1. [ Improper Request — The Request is improper and a conference will not be held for the following
reason(s):

[] The Notice of Appeal has not been filed concurrent with the Pre-Appeal Brief Request.
[] The request does not include reasons why a review is appropriate.

[] A proposed amendment is included with the Pre-Appeal Brief request.

[ other:

The time period for filing a response continues to run from the receipt date of the Notice of Appeal or from
the mail date of the last Office communication, if no Notice of Appeal has been received.

2. X Proceed to Board of Patent Appeals and Interferences — A Pre-Appeal Brief conference has been
held. The application remains under appeal because there is at least one actual issue for appeal. Applicant
is required to submit an appeal brief in accordance with 37 CFR 41.37. The time period for filing an appeal
brief will be reset to be one month from mailing this decision, or the balance of the two-month time period
running from the receipt of the notice of appeal, whichever is greater. Further, the time period for filing of the
appeal brief is extendible under 37 CFR 1.136 based upon the mail date of this decision or the receipt date
of the notice of appeal, as applicable.

X The panel has determined the status of the claim(s) is as follows:
Claim(s) allowed:

Claim(s) objected to: .

Claim(s) rejected: 1, 2, 4-10, 12-22, 24-30, and 32-36.

Claim(s) withdrawn from consideration:

3. [] Allowable application — A conference has been held. The rejection is withdrawn and a Notice of
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by
applicant at this time.

4. [[] Reopen Prosecution — A conference has been held. The rejection is withdrawn and a new Office
action will be mailed. No further action is required by applicant at this time.

All participants:

(1) Hong Cho. G —

(2) Pankaj Kumar. (4) :

/Hong Cho/ /Pankaj Kumar/
Primary Examiner, Art Unit 2419 Supervisory Patent Examiner, Art
Unit 2419

U.S. Patent and Trademark Office Part of Paper No. 20090630
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Art Unit 2419
Examiner Hong Sol Cho
Att. Docket ALC 3229
Confirmation No. 5342

PRE-APPEAL BRIEF REQUEST FOR REVIEW

Mail Stop AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
This is in response to the Final Office Action dated March 25, 2009 and
further to the Notice of Appeal filed concurrently herewith.
Claims 1, 2, 4-10, 12-22, 24-30 and 32-36 are pending in the present
application, of which claims 1, 9, 21, and 29 are independent. Applicant hereby

requests review of the rejections in the above-identified application in view of the

arguments presented in detail herein.
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REJECTION UNDER 35 U.S.C. § 103

On pages 2-4, the Office Action rejects claims 1, 2, 4-10, 12-18, 20-22, 24-30,
and 32-36 under 35 U.S.C. § 103(a) as allegedly being unpatentable over U.S.
Publication No. 2005/0185581 to Bradford et al. (hereinafter “Bradford”) in view of
U.S. Patent No. 7,408,876 to Gupta et al. (hereinafter “Gupta”). On page 4, the
Office Action rejects claim 19 as being unpatentable over Bradford in view of Gutpa
and further in view of U.S. Publication No. 2002/0163885 to Assa et al. (hereinafter
“Assa”). Applicant respectfully traverses these rejections.

Claim 1 recites, in part, “sending a message reporting the depth of the queue

to the upstream device to thereby enable the upstream device to determine whether

to increase the rate at which it sends packets to the queuing device” (emphasis
added). Independent claims 9, 21, and 29 contain similar recitations.

This subject matter was added by way of the Amendment filed on March 3,
2009. Support in the specification for this subject matter can be found in, for
example, paragraphs [0027] and [0038]. As described in the specification, by
sending the queue depth, rather than only reporting threshold crossing events, the
queue depth monitoring system provides for error recovery in the event that it
makes a mistake or that a message is lost or corrupted. See paragraph [0027].

The previous Office Action dated January 6, 2009, cited Bradford to reject the
subject matter of claims 3, 11, 23, and 31, subject matter that is now recited in

independent claims 1, 9, 21, and 29, as quoted above. In the rejection of
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independent claims 1, 9, 21, and 29, the Office Action fails to address the language
quoted above under 35 U.S.C. § 103(a). Rather, the Examiner addresses this
subject matter in the “Response to Arguments” in section 4 on page 5.

In particular, the Office Action alleges that Gupta discloses this subject
matter in Figure 8, elements 204 and 208 and Figure 10, elements 224 and 232.
Applicant respectfully disagrees with this assertion. Figures 8 and 10 describe

sending a congestion message to the ingress queue manager when the egress queue

exceeds the upper threshold. See Gupta, Column 12, Lines 5-45. After receiving
the congestion message, the ingress queue manager causes the ingress queue
responsible for the congestion to slow down the rate at which packets are dequeued
to the congested egress queues. 1d.

In other words, the system of Gupta sends a message instructing the ingress
queue to slow down the rate at which packets are dequeued, rather than sending a

message reporting the depth of the egress queue and letting the ingress queue

determine the appropriate action (i.e., whether to increase to decrease the rate of
packets dequeued). Thus, the system of Gupta, by only sending threshold crossing
events rather than actual queue depths, lacks the error recovery functionality
described above.

In addition to the failure of Gupta to disclose, teach, or suggest this subject
matter, the Office Action also fails to provide any reasoning regarding the purported

obviousness of the independent claims. As the Supreme Court emphasized in KSR

-3-
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v. Teleflex, 550 U.S. 398 (2007), “Rejections on obviousness cannot be sustained by
mere conclusory statements; instead, there must be some articulated reasoning
with some rational underpinning to support the legal conclusion of obviousness.”
Here, the Response to Arguments section simply cites two figures of Gupta without
providing any reasoning regarding the conclusion of obviousness.

To summarize, Applicant respectfully submits that the references of record
fail to disclose, teach, or suggest “sending a message reporting the depth of the
queue to the upstream device to thereby enable the upstream device to determine
whether to increase the rate at which it sends packets to the queuing device,” as
recited in independent claim 1 and similarly recited in independent claims 9, 21,
and 29. Furthermore, the Office Action fails to present articulated reasoning
regarding the conclusion of obviousness.

For at least the foregoing reasons, the Final Office Action fails to present a
prima facie case of obviousness for independent claims 1, 9, 21, and 29. Thus,
Applicant respectfully submits that independent claims 1, 9, 21, and 29 are
allowable.

Claims 2 and 4-8 depend from independent claim 1, claims 10 and 12-20
depend from independent claim 9, claims 22 and 24-28 depend from independent
claim 21, and claims 30 and 32-26 depend from independent claim 29. Accordingly,
claims 2, 4-8, 10, 12-20, 22, 24-28, 30, and 32-36 are allowable based at least upon

their respective dependencies from allowable base claims. Therefore, Applicant
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respectfully requests that the rejections of claims 1, 2, 4-10, 12-18, 20-22, 24-30, and

32-36 under 35 U.S.C. § 103(a) be withdrawn.

CONCLUSION

While we believe that the instant pre-appeal brief request for review places
the application in condition for allowance, should the Examiner have any further
suggestions, it 1is respectfully requested that the Examiner contact the
correspondence attorney listed below at the telephone number listed below in order
to expeditiously resolve any outstanding issues.

In the event that the fees submitted prove to be insufficient in connection
with the filing of this paper, please charge our Deposit Account Number 50-0578

and please credit any excess fees to such Deposit Account.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: April 7, 2009 éMWf J NN

Terry W} Kramer
Registration No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801
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Application No. Applicant(s)

11/377,578 STERNE ET AL.
Office Action Summary Examiner Art Unit

Hong Cho 2419

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

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

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

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

Status

1)X] Responsive to communication(s) filed on 03 March 2009.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

A Claim(s) 1,2,4-10,12-22,24-30 and 32-36 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5] Claim(s)____is/are allowed.
6)X] Claim(s) 1, 2, 4-10, 12-22, 24-30, and 32-36_is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) ] other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090320
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DETAILED ACTION

Response to Amendment

1. This office action is in response to the amendment filed on 03/03/09. Claims 3, 11, 23
and 31 are cancelled. Claims 1, 2, 4-10, 12-22, 24-30, and 32-36 arc pending in the

instant application.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 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.

3. Claims 1, 2, 4-10, 12-18, 20-22, 24-30, and 32-36 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Bradford et al (US 20050185581), hereinafter referred to as

Bradford in view of Gupta et al (US 7408876), hereinafter referred to as Gupta.

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding

packets when the queue is full(claim 1), but fails to disclose, if the depth passes a
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predetermined threshold, sending a message to the upstream device to reduce a rate at
which packets are sent to the queuing device to prevent the queue from filling and
thereby preventing packet discarding and loss by the queuing device. Gupta discloses,
when an egress queue exceeds the upper queue threshold, the egress queue manager
generates congestion messages to the ingress queue manager to cause the ingress queues
responsible for causing the congestion to slow down the rates at which packets are
dequeued to the congested egress queues (column 6, line 60 to column 7, line 15). It
would have been obvious to one having ordinary skill in the art at the time the invention
was made to modify the system of Bradford with the teaching of Gupta in implementing
backpressure algorithm for the benefit of providing efficient utilization of queues as
suggested by Bradford.

Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined
threshold, sending a message to the upstream device (paragraph [0008]).

Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph
[0007]).

Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,
switch, or gateway (figure 8, element 910).

Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device

is a network processor or traffic manager (claim 7).
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Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and further in view of Assa et al (US 20020163885), hereinafter referred to as
Assa.

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.
Response to Arguments

4. Applicant's arguments filed on 3/3/09 have been fully considered but they are not

persuasive.
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The applicant argues that Gupta fails to teach sending a message reporting the
depth of the queue to the upstream device to thereby enable the upstream device to
determine whether to increase the rate at which it sends packets to the queuing device.
The examiner respectfully disagrees. Gupta discloses above argued claim limitations in

figure 8, elements 204 and 208 and figure 10, elements 224 and 232.

Conclusion

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).
A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the
advisory action. In no, however, event will the statutory period for reply expire later than
SIX MONTHS from the mailing date of this final action.

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hong Cho whose telephone number is 571-272-3087.

The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Wing Chan can be reached on 571-272-7493. 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 cither 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).

/Hong Cho/
Primary Examiner, Art Unit 2419
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jason Sterne et al.

For : METHOD AND SYSTEM FOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK
Serial No.: 11/377,578
Filed Maurch 17, 2006
Art Unit 2419
Examiner Hong Sol Cho
Att. Docket ALC 3229
Confirmation No. 5342

AMENDMENT UNDER 37 C.F.R §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In response to the Non—Final Office Action dated January 6, 2009, please

amend the above-identified application as set forth below:

CLAIM AMENDMENTS begin on page 2 of this paper.

REMARKS/ARGUMENTS begin on page 12 of this paper.
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CLAIM AMENDMENTS

This listing of claims will replace all prior versions and listings of claims in
the application.
Listing of Claims
1. (Currently Amended) A method for incorporating a queuing device as a
lossless processing stage in a network device in a communications network,
comprising:

monitoring a depth of a queue in the queuing device, the queue for receiving
packets from an upstream device within the network device, the queuing device
acting as a discard point by discarding packets when the queue is full;

andif the depth passes a predetermined threshold, sending a message to the
upstream device to reduce a rate at which packets are sent to the queuing device to
prevent the queue from filling and thereby preventing packet discarding and loss by
the queuing device: and

sending a message reporting the depth of the queue to the upstream device to

therebyv enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the queuing device.

2. (Currently Amended) The method of claim 1, and-further comprising, if the
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depth drops below the predetermined threshold, sending a message to the upstream
device to increase the rate at which packets are sent to the queuing device.

3. (Canceled)

4. (Original) The method of claim 1 wherein the monitoring further comprises
comparing a rate at which packets enter the queuing device to a rate at which

packets exit the queuing device.

5. (Original) The method of claim 1 wherein the network device is a router,

switch, or gateway.

6. (Original) The method of claim 1 wherein the upstream device is another

queuing device.

7. (Original) The method of claim 1 wherein the queuing device is a network

processor or traffic manager.

8. (Original) The method of claim 1 wherein the packets are at least one of
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Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,

asynchronous transfer mode ("ATM") packets, and frame relay packets.

9. (Currently Amended) A system for incorporating a queuing device as a
lossless processing stage in a network device in a communications network,
comprising:

a processor coupled to the queuing device;

and, modules executed by the processor, the modules including:

a module for monitoring a depth of a queue in the queuing device, the
queue for receiving packets from an upstream device within the network
device, the queuing device acting as a discard point by discarding packets
when the queue is full;

and—a module for, if the depth passes a predetermined threshold,
sending a message to the upstream device to reduce a rate at which packets
are sent to the queuing device to prevent the queue from filling and thereby
preventing packet discarding and loss by the queuing device; and

a module for sending a message reporting the depth of the queue to

the upstream device to therebv enable the upstream device to determine

whether to reduce or increase the rate at which the upstream device sends

packets to the queuing device.
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10.  (Currently Amended) The system of claim 9, and—further comprising a
module for, if the depth drops below the predetermined threshold, sending a
message to the upstream device to increase the rate at which packets are sent to the

queuing device.

11.  (Canceled)

12. (Original) The system of claim 9 wherein the module for monitoring further

comprises a module for comparing a rate at which packets enter the queuing device

to a rate at which packets exit the queuing device.

13.  (Original) The system of claim 9 wherein the network device is a router,

switch, or gateway.

14.  (Original) The system of claim 9 wherein the upstream device is another

queuing device.

15. (Original) The system of claim 9 wherein the queuing device is a network

processor or traffic manager.
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16.  (Original) The system of claim 9 wherein the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,

asynchronous transfer mode ("ATM") packets, and frame relay packets.

17.  (Original) The system of claim 9 wherein the system is implemented within

the queuing device.

18.  (Original) The system of claim 9 wherein the system is implemented within a

general purpose processor within the network device.

19.  (Original) system of claim 9 wherein the system is implemented with a field

programmable gate array ("FPGA") within the network device.
20.  (Original) The system of claim 9 wherein the system is implemented within a
network management system ("NMS") coupled to the network device over the

network.

21.  (Currently Amended) A method for incorporating an integrated queuing and
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packet processing device as a lossless processing stage in a network device in a
communications network, comprising:

monitoring a depth of a queue in the integrated device, the queue for
receiving packets from an upstream device within the network device, the packets
from the upstream device including packets having different priorities arbitrated by
the upstream device, the integrated device acting as a discard point by discarding
packets when the queue is full;

if the depth passes a predetermined threshold, sending a message to the
upstream device to reduce a rate at which packets are sent to the integrated device
to prevent the queue from filling and thereby preventing packet discarding and loss
by the integrated device, wherein a rate at which data is sent to the integrated
device differs from a rate at which data is sent from the integrated device due to
packet processing within the integrated device; and

sending a message reporting the depth of the queue to the upstream device to

therebyv enable the upstream device to determine whether to reduce or increase the

rate at which the upstream device sends packets to the integrated device.

22.  (Currently Amended) The method of claim 21, and-further comprising, if the

depth drops below the predetermined threshold, sending a message to the upstream

device to increase the rate at which packets are sent to the integrated device.

-7
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23.  (Canceled)

24.  (Original) The method of claim 21 wherein the monitoring further comprises
comparing the rate at which data is sent to the integrated device to the rate at

which data is sent from the integrated device.

25.  (Original) The method of claim 21 wherein the network device is a router,

switch, or gateway.

26.  (Original) The method of claim 21 wherein the upstream device is another

integrated device.

27.  (Original) The method of claim 21 wherein the integrated device is a network

processor or traffic manager.

28.  (Original) The method of claim 21 wherein the packets are at least one of

Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,

asynchronous transfer mode ("ATM") packets, and frame relay packets.
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29. (Currently Amended) A queuing device for incorporation as a lossless
processing stage in a network device in a communications network, comprising:

a processor coupled to a queue, the queue for receiving packets from an
upstream device within the network device:

and, modules executed by the processor, the modules including:

a module for monitoring a depth of the queue, the queuing
device acting as a discard point by discarding packets when the queue
is full;

and—a module for, if the depth passes a predetermined
threshold, sending a message to the upstream device to reduce a rate
at which packets are sent to the queuing device to prevent the queue
from filling and thereby preventing packet discarding and loss by the
queuing device; and

a module for sending a message reporting the depth of the queue

to the upstream device to thereby enable the upstream device to

determine whether to reduce or increase the rate at which the

upstream device sends packets to the queuing device.
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30.  (Currently Amended) The queuing device of claim 29, and-further comprising
a module for, if the depth drops below the predetermined threshold, sending a
message to the upstream device to increase the rate at which packets are sent to the

queuing device.

31. (Canceled)

32.  (Original) The queuing device of claim 29 wherein the module for monitoring

further comprises a module for comparing a rate at which packets enter the queuing

device to a rate at which packets exit the queuing device.

33.  (Original) The queuing device of claim 29 wherein the network device is a

router, switch, or gateway.

34.  (Original) The queuing device of claim 29 wherein the upstream device is

another queuing device.

35.  (Original) The queuing device of claim 29 wherein the queuing device is a

network processor or traffic manager.

210 -
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36.  (Original) The queuing device of claim 29 wherein the packets are at least
one of Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS")

packets, asynchronous transfer mode ("ATM") packets, and frame relay packets.

211 -
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REMARKS/ARGUMENTS

Claims 1, 2, 4-10, 12-22, 24-30, and 32-36 are pending in this application.
Claims 1, 9, 21, and 29 are independent. Claims 1, 2, 9, 10, 21, 22, 29, and 30 are
amended. Claims 3, 11, 23, and 31 are hereby canceled without prejudice or
disclaimer, as the subject matter previously recited therein has been incorporated
into the corresponding independent claims. Applicant respectfully requests the
reconsideration and allowance of all pending claims in view of the following

remarks.

REJECTIONS UNDER 35 U.S.C. §103
In section 2 on pages 2-4, the Office Action rejects claims 1-18 and 20-36
under 35 U.S.C. § 103(a) as allegedly being unpatentable over U.S. Patent
Publication No. 2005/0185581 to Bradford et al. (hereinafter Bradford) in view of
U.S. Patent No. 7,408,876 to Gupta et al. (hereinafter Gupta). Applicant
respectfully traverses this rejection.

Independent claim 1 recites, in part, “sending a message reporting the depth

of the queue to the upstream device to thereby enable the upstream device to

determine whether to increase the rate at which it sends packets to the queuing

device” (emphasis added). Independent claims 9, 21, and 29 contain similar

- 12 -
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recitations. This subject matter finds support in the published version of the
specification in, for example, paragraphs [0012], [0027], and [0038].

This subject matter provides a significant advantage for queue depth
monitoring systems by enabling error recovery in the event that the system makes a
mistake or that a message is lost or corrupted. See paragraph [0027]. By
periodically reporting queue depths rather than only reporting threshold crossing
events, the system will let the source determine an appropriate transmit rate based
on the fill level of its egress queues and the downstream queues. Id. This provides
error recovery in case the system reports an erroneous threshold crossing event. Id.

Applicant respectfully submits that Bradford fails to disclose, teach, or
suggest the above-quoted and explained subject matter. Bradford states that “an
adaptive algorithm is also provided to adjust the increment and decrement of

transmit probability for each flow, together with hysteresis to increase the packet

transmit rates by using packet data store to absorb bursty traffic’ (emphasis

added). Paragraph [0008]. This algorithm is used for the reduction of taildrop (loss
of packets during severe bursts of bursty traffic) due to high queue occupancy while
maintaining the advantage of hysteresis (higher transmit rates with bursty traffic).
Id. This is accomplished by adjusting the transmit probability if the queue level is

greater than or equal to a hysteresis threshold. See paragraph [0006]. Adjustment
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of the transmit probability changes the percentage of arriving packets to be
discarded. See paragraph [0006], paragraph [0030].

Thus, the system of Bradford does not send the queue depth upstream to
increase the rate at which packets are sent to the queuing device if the depth drops
below the predetermined threshold. Rather, Bradford adjusts the percentage of

arriving packets to be discarded to maintain higher transmit rates with bursty

traffic and to reduce the loss of packets during severe bursts of bursty traffic.
Gupta states, “[wlhen an egress queue 112 exceeds the upper queue

threshold, the egress queue manager 106 generates congestion messages 124 to the

ingress queue manager 108 to cause the ingress queues 110 responsible for causing

the congestion to slow down the rates at which packets are dequeued to the

congested egress queues 112”7 (emphasis added). Column 6, Lines 60-65. In other
words, this system sends a message instructing the ingress queue to slow down the
rate at which packets are dequeued, rather than sending a message reporting the
depth of the egress queue and letting the ingress queue determine the appropriate
action (whether to increase to decrease the rate of packets dequeued).

Accordingly, Applicant respectfully submits that the publications of record
fail to disclose, teach, or suggest, “sending a message reporting the depth of the
queue to the upstream device to thereby enable the upstream device to determine

whether to increase the rate at which it sends packets to the queuing device,” as

-14 -
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recited in claim 1 and similarly recited in claims 9, 21, and 29. Accordingly,
Applicant submits that claims 1, 9, 21, and 29 are allowable.

Claims 2 and 4-8 are allowable based at least on their dependencies from
claim 1. Claims 10 and 12-20 are allowable based at least on their dependencies
from claim 9. Claims 22 and 24-28 are allowable based at least on their
dependencies from claim 21. Claims 30 and 32-36 are allowable based at least on
their dependencies from claim 29. As indicated above, claims 3, 11, 23, and 31 are
canceled.

For at least the foregoing reasons, Applicant respectfully requests that the
rejection of claims 1-18 and 20-36 under 35 U.S.C. § 103(a) as allegedly being
unpatentable over Bradford in view of Gupta be withdrawn.

Applicant respectfully notes that, should a subsequent Office Action reject
the currently pending claims using a new ground of rejection, such an Office Action
may not be made final pursuant to MPEP § 706.07. In particular, such a rejection
will not have been necessitated by a claim amendment, as the subject matter added
to the independent claims was previously recited in dependent claims 3, 11, 23, and

31.
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CONCLUSION
While we believe that the instant amendment places the application in
condition for allowance, should the Examiner have any further comments or
suggestions, it is respectfully requested that the Examiner telephone the
undersigned attorney in order to expeditiously resolve any outstanding issues.
In the event that the fees submitted prove to be insufficient in connection
with the filing of this paper, please charge our Deposit Account Number 50-0578

and please credit any excess fees to such Deposit Account.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: __ March 3, 2009 %MV) W/ %M/\

Terry W. Kramer
Registration No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801

Fax: 703-519-9802
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

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

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

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

Status

1)X] Responsive to communication(s) filed on 05 December 2008.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-36 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X] Claim(s) 1-36 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZl Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) ] other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20081231

Page 234 of 301



Application/Control Number: 11/377,578 Page 2
Art Unit: 2419

DETAILED ACTION

Response to Amendment

1. This office action is in response to the amendment filed on 12/05/08. Claims 1-36 are

pending in the instant application.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 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.

3. Claims 1-18 and 20-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Bradford et al (US 20050185581), hereinafter referred to as Bradford in view of Gupta et

al (US 7408876), hereinafter referred to as Gupta.

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding
packets when the queue is full(claim 1), but fails to disclose, if the depth passes a

predetermined threshold, sending a message to the upstream device to reduce a rate at
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which packets are sent to the queuing device to prevent the queue from filling and
thereby preventing packet discarding and loss by the queuing device. Gupta discloses,
when an egress queue exceeds the upper queue threshold, the egress queue manager
generates congestion messages to the ingress queue manager to cause the ingress queucs
responsible for causing the congestion to slow down the rates at which packets are
dequeued to the congested egress queues (column 6, line 60 to column 7, line 15). It
would have been obvious to one having ordinary skill in the art at the time the invention
was made to modify the system of Bradford with the teaching of Gupta in implementing
backpressure algorithm for the benefit of providing efficient utilization of queues as
suggested by Bradford.

Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined
threshold, sending a message to the upstream device (paragraph [0008]).

Re claims 3, 11, 23 and 31, Bradford discloses sending a message reporting the
depth of the queue to the upstream device to thereby enable the upstream device to
determine whether to reduce or increase the rate at which it sends packets to the queuing
device (claim 3).

Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph
[0007]).

Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,

switch, or gateway (figure 8, element 910).
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Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device
is a network processor or traffic manager (claim 7).

Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view
of Gupta and further in view of Assa et al (US 20020163885), hereinafter referred to as
Assa.

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.
Response to Arguments

4. Applicant's arguments with respect to claims have been considered but are moot in view

of the new ground(s) of rejection.
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Conclusion
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hong Cho whose telephone number is 571-272-3087.
The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Wing Chan can be reached on 571-272-7493. 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 ecither 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).

/Hong Cho/
Hong Cho

Primary Examiner, Art Unit 2419
12/31/2008
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Jason Sterne et al.

For : METHOD AND SYSTEM FOR
: USING A QUEUING DEVICE AS A
LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS

NETWORK
Serial No. 11/377,578
Filed March 17, 2006
Art Unit 2419
Examiner Hong Sol Cho
Att. Docket ALC 3229
Confirmation No. 5342

REQUEST FOR RECONSIDERATION

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

Alexandria, VA 22313-1450
Sir:

This Request is in response to the Office Action dated October 10, 2008, and
is believed to be fully responsive to each point of the rejection raised therein. The
courtesies extended to Applicant’s representatives by Examiner Cho during the
telephone interview held on November 12, 2008, are appreciated. The reasons

presented at the interview as warranting favorable action are incorporated into the

remarks below and constitute Applicant’s record of the interview.

-1-
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Claims 1-36 are pending in the present application, of which claims 1, 9, 21,
and 29 are independent. Favorable reconsideration and allowance of all claims are

respectfully requested in view of the following remarks.

REJECTION UNDER 35 U.S.C. § 102
The Office Action rejects claims 1-18 and 20-36 under 35 U.S.C. § 102(e) as
allegedly being anticipated by TU.S. Patent Application Publication No.
2005/0185581 to Bradford et al. (“Bradford”). Applicant respectfully traverses this

rejection.

Claim 1 recites, “if the depth passes a predetermined threshold, sending a

message to the upstream device to reduce a rate at which packets are sent to the

queuing device to prevent the queue from filling and thereby preventing packet
discarding and loss by the queuing device” (emphasis added). Independent claims
9, 21, and 29 contain similar recitation. This subject matter finds support in, for
example, paragraph [0029] of the published version of this application.

As described in detail during the telephonic interview on November 12, 2008,
the system of Bradford does not send a message to an {ipstream device to reduce a
rate at which packets are sent. The system only discards packets based on a
calculated transmit probability if the queue level is greater than or equal to a

hysteresis threshold. See Paragraph [00'06]. The system of Bradford discards a

. 9.
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percentage of packets if the queue is above a certain threshold to ensure
transmission rates during a burst of packets. If the queue depth passes the

hysteresis threshold, the system does not transmit a message to the upstream

service to reduce the packet transmission rate. See Paragraph [0006]; Paragraph
[0007]. Rather, the queue level decreases through the dropping of packets according

to the transit probability. The system drops packets until the queue is below the

hysteresis threshold and does not affect the packet transmission rate from the

upstream service. The purpose of the system of Bradford is to reduce the number of

packets discarded during a burst of packets, not, as in the present system, to
prevent packet discarding and loss by the queuing device during the entire
operation of the system.

Accordingly, Bradford fails to disclose, teach, or suggest, “if the depth passes
a predetermined threshold, sending a message to the upstream device to reduce a
rate at which packets are sent to the queuing device to prevent the queue from
filling and thereby preventing packet discarding and loss by the queuing device,” as
recited in claim 1 and similarly recited in claims 9, 21, and 29.

Claims 2-8 are allowable based at least on their dependencies from allowable
claim 1. Claims 10-20 are allowable based at least on their dependencies from

allowable claim 9. Claims 22-28 are allowable based at least on their dependencies
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from allowable claim 21. Claims 30-36 are allowable based at least on their
dependencies from allowable claim 29.
For at least the foregoing reasons, Applicant respectfully requests that the

rejection of claims 1-18 and 20-36 under 35 U.S.C. § 102(e) be withdrawn.

REJECTION UNDER 35 U.S.C. §103
In section 4 on page 4, the Office Action rejects claim 19 under 35 U.S.C. §
103(a) as allegedly being unpatentable over Bradford in view of U.S. Pub. No.
2002/0163885 to Assa et al. (“Assa”). Applicant respectfully traverses this rejection.
Claim 19 depends from claim 9 and is therefore allowable for the reasons
stated above in connection with the rejection of claim 9. Assa fails to remedy the
deficiencies of Bradford described in detail above.  Accordingly, Applicant
respectfully requests that the rejection of claim 19 under 35 U.S.C. § 103 be

WithdraWn.

CONCLUSION
While we believe that the instant amendment places the application in
condition for allowance, should the Examiner have any further comments or

suggestions, it 1is respectfully requested that the Examiner contact the
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correspondence attorney listed below at the telephone number listed below in order
to expeditiously resolve any outstanding issues.

In the event that the fees submitted prove to be insufficient in connection
with the filing of this paper, please charge our Deposit Account Number 50-0578
and please credit any excess fees to such Deposit Account.

Respectfully submitted,
KRAMER & AMADO, P.C.

Date: December 5, 2008 M\j\) %”L—\

Terry W.Kramer
Registration No.: 41,541

KRAMER & AMADO, P.C.
1725 Duke Street, Suite 240
Alexandria, VA 22314
Phone: 703-519-9801

Fax: 703-519-9802
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Application No. Applicant(s)
. 11/377,578 STERNE ET AL.
Interview Summary Examiner Art Unit
Hong Cho 2419

All participants (applicant, applicant’s representative, PTO personnel):

(1) Hong Cho (examiner). (3)Scott Pojunas (attorney).

(2) Steve Lam (attorney). (4) .

Date of Interview: 12 November 2008.

Type: a)X] Telephonic b)[] Video Conference
¢)] Personal [copy given to: 1)[] applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X No.
If Yes, brief description:

Claim(s) discussed: 1-18 and 20-36.

Identification of prior art discussed: Bradford (US 20050185581).

Agreement with respect to the claims f)[_] was reached. g)[_] was not reached. h)X] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Mr. Lam and Pojunas discussed that Bradford reference does not teach sending a
message to the upstream device to reduce a rate at which packets are sent to the queueing device. The examiner
will take consideration of it for next office action.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Hong Cho/
Primary Examiner, Art Unit 2419

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20081112
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Application No. Applicant(s)

11/377,578 STERNE ET AL.
Office Action Summary Examiner Art Unit

HONG CHO 2419

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

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

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

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

Status

1)[] Responsive to communication(s) fledon ______
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-36 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X] Claim(s) 1-36 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 17 March 2006 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZl Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) ] other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080915
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DETAILED ACTION

Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102(e) that form

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

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by another
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an
application for patent by another filed in the United States before the invention by the applicant for patent,
except that an international application filed under the treaty defined in section 351(a) shall have the effects
for purposes of this subsection of an application filed in the United States only if the international
application designated the United States and was published under Article 21(2) of such treaty in the English
language.

2. Claims 1-18 and 20-36 are rejected under 35 U.S.C. 102(e) as being anticipated by

Bradford et al (US 20050185581), hereinafter referred to as Bradford.

Re claims 1,9, 17, 18, 21 and 29, Bradford discloses monitoring a depth of a
queue in the queuing device, the queue for receiving packets from an upstream device
within the network device, the queuing device acting as a discard point by discarding
packets when the queue is full; and, if the depth passes a predetermined threshold,
sending a message to the upstream device to reduce a rate at which packets are sent to the
queuing device to prevent the queue from filling and thereby preventing packet

discarding and loss by the queuing device (claim 1).
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Re claims 2, 10, 22 and 30, Bradford discloses increasing the rate at which
packets are sent to the queuing device if the depth drops below the predetermined
threshold, sending a message to the upstream device (paragraph [0008]).

Re claims 3, 11, 23 and 31, Bradford discloses sending a message reporting the
depth of the queue to the upstream device to thereby enable the upstream device to
determine whether to reduce or increase the rate at which it sends packets to the queuing
device (claim 3).

Re claims 4, 12, 24 and 32, Bradford discloses comparing a rate at which packets
enter the queuing device to a rate at which packets exit the queuing device (paragraph
[0007]).

Re claims 5, 13, 25 and 33, Bradford discloses the network device is a router,
switch, or gateway (figure 8, element 910).

Re claims 6, 7, 14, 15, 20, 26, 27, 34 and 35, Bradford discloses a queuing device
is a network processor or traffic manager (claim 7).

Re claims 8, 16, 28 and 36, Bradford discloses the packets are at least one of
Internet Protocol ("IP") packets, multiprotocol label switching ("MPLS") packets,
asynchronous transfer mode ("ATM") packets, and frame relay packets (paragraph

[0031]). Routers route IP packets.

Claim Rejections - 35 USC § 103

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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(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.

4. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford in view

of Assa et al (US ), hercinafter referred to as Assa.

Re claim 19, Bradford discloses all of the limitations of the base claim, but fails to
disclose implementing the system with a field programmable gate array (FPGA) within
the network device. Assa discloses implementing in a logic gate system such as ASIC or
FPGA (paragraph [0010]). It would have been obvious to one having ordinary skill in the
art at the time the invention was made to modify the system of Bradford with the teaching
of Assa in implementing the system with a field programmable gate array (FPGA) within
the network device for the benefit of limiting cost and complexity and increasing

processing speed.

Conclusion

5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Hong Cho whose telephone number is 571-272-3087.

The examiner can normally be reached on Mon-Fri during 7 am to 4 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Chau Nguyen can be reached on 571-272-3126. 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 cither 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).

/Hong Cho/
Hong Cho

Patent Examiner, Art Unit 2419
9/15/2008
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CONFIRMATION NO. 5342

30868

KRAMER & AMADO, P.C.
1725 DUKE STREET
SUITE 240
ALEXANDRIA, VA22314

Title: Method and system for using a queuing device as a lossless stage in a network device in a
communications network

Publication No. US-2007-0217336-A1
Publication Date: 09/20/2007

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/.
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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 USPTQ's Office of Public Records. The Office of Public Records
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by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
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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.

Pre-Grant Publication Division, 703-605-4283
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PHONE: (703) 519-9801
FACSIMILE: (703) 519-9802
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TO: Mail Stop
Commissioner for Patents
USPTO

FAX NO.: (571) 273-8300

FROM: Terry W. Kramer
KRAMER & AMADO, P.C.

DATE: April 19, 2006

SUBJECT: U.S. Patent Application

Title: A METHOD AND SYSTEM FOR USING A QUEUING
DEVICE AS A LOSSLESS STAGE IN A NETWORK
DEVICE IN A COMMUNICATIONS NETWORK

Serial No.: 11/377,578

Attorney Docket No.: ALC 3229

PAGES: INCLUDING COVER PAGE (13)

THE INFORMATION CONTAINED HEREIN is intended only for the exclusive use of the individual or entity named above. This
facsimile may contain information that is privileged, confidentisl, or atherwise exempt from disclosure under applicable law. If the
reader of this Information is NOT the intended recipient, you are heveby potified that any dissemination, distribution, copying or use
of thiy information in any way is strictly prohibited, If you have received this communication in error, please czll us immedintely and
réturn the original information to us via U.S. Pastal Service.

Message: Submitted herewith are the following:

Transmittal form

Fee Transmittal

Credit Card Form for $40.00

Assignment Recordation and Assignment (5 pages)
Associate Power of Attorney (2 pages)

Declaration and Power of Attormey (2 pages)

In the event that the fees submitted herewith are insufficient, please charge any remaining
balance, or credit any overpayment, to our Deposit Account Number 50-0578.
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U.S. DEPARTMENT OF COMMERCE
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TRANSMITTAL [ Filing Date March 17, 2006
FORM First Named Inventor Jason Sterne, et al.
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\ Yotsl Number of Poaes in This Submission l 12 Attomey Docket Number | A] C 3229 /

ENCLOSURES  (Check 27l that appiy)
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Fee Transmittal Form Drawing(s)
. . Appesal Communication to Board
Fee Atached D Licensing-relsted Papers D of Appests and Interferences
- Appeal Communication to TC
D Amendment/Reply D Petition D {Appeal Notice, Brief, Reply Bricf)
D Petition to Convert to a D i
After Final Provisional Application Proprietary Information
D Power of Attorney, Revocation D
Affidavits/declaration(s) Change of Comespondance Address Status Letter
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l:l Extension of Tima Request D Terminal Oisclaimer below): Y
D Express Abandonment Request D Request for Refund
D Information Disclosure Statement D CD, Number of CD(s) Assignment PoA on ana FOA
D Landscape Table on CO
D Certifisd Copy of Priority [Remerks |
Dogument(s)
D Reply to Missing Parts/
Incomplete Application
D Reply to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
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CERTIFICATE OF TRANSMISSION/MAILING

\

I hareby cerlify that this correspondence is baing facsimile ransmitted to the USPTO or deposited with the United States Postal Servica with
sufficient postage as first class mail in an envelope addressed to; Commissioner for Patents, P.O. Bax 1450, Alexandria, VA 22313-1450 en

the date shown belew: )
T T (5.4
(yped or printed name Qw SSL\\ A . G(\: Q\'\\ Date q -20:-0 Le j

Triscoﬂewmoﬁntomxaﬁnnisreqdred_bywcm 1.5. The information is required to edtaim or retain a benefit by the public which is to fie (and by the USPTO to
is govamed by 35 U,$.C. 122 2nd 37 CFR 1.11 and1.14. This caflection is éstimated to 2 hours to complate, Induding

process) an application. Co;

nfdentiality
gatherdng, prepafing, and submitting the completed application form to the USFTO. Time wil vary dep
amount of time you require to compiete this form and/or sug

> ; ding upon the individus) case. Any commernts on the
for reducing this burden, should be sent to the Chief Informaton Officer, U.S. Patem and

gBstoNg
Trademark Office, U.S. Department of Commerca, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need essistence in completing the form, call 1-800-PTO-9199 and sslect aption 2.
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Approved for use through 07/3 /zooF;Toma 175(01_08)

use 1, 0851-0032
us. Pﬂeﬂ and deemstk Office; L.S. DEPARTMENT OF COMMERCE
niess it a valid OMB control number

Under the Paparwork Reduction Act of 1885 no

Complete if Known
!0 the Consolidatad Appropriations Act 2008 (HR. 4316} [0 0 Number | 11/377,578
FEE TRANSMITTAL [Furgome March 17, 2008
For FY 2006 First Named Inventor {Jason Sterne. et al.
— Examiner Name Unassigned
] Applicant claims small entity stats. See 37 CFR 1.27 o Unassioned
TOTAL AMOUNT OF PAYMENT | ($) 40.00 Attomey Docket No. | ALC 3229

w
METHOD OF PAYMENT (check all that apply)

I:I Check Credit Card DMoney Order D None D Other (please identify):

Deposit Account  Deposit Account Number; 500578 Deposit Accourt Nama:_Temry W. Kramer
For the above-identified deposit account, the Director is hereby autharized 10: (check all that apply)
DCM"SG fee(s) indicated below D Charge fee(s) indicated below, except for the filing foe
Charge any additional fee(s) or underpayments of fee{(s)
L G e e ot 1y [] creditany oversayments
WARNING: hrformation on this form maybocomopuhﬁ:.CMrtaM' f tion should not be included on this form. Provide credit card
Information and authorization on PTO-

FEE CALCULATION (All the fees below are due upon filing or may be subject to a surcharge.)
1. BASIC FILING, SEARCH, AND EXAMINATION FEES

FILINGSFEES SEARCH F!IEIEES EXAM!NASHOJJEFEiES
mall Entity tity tity
Application Typa Foa($)  Fao($) Fee($) % Ece ($) mga”_(;l Feas Paid
Utility 300 150 560 250 200 100
Design 200 100 100 50 130 65
Plant 200 100 300 150 160 80
Reissue 300 150 500 250 600 300
Provisional 200 100 0 0 0 0
2. EXCESS CLAIM FEES rmall Enti
Foo Dascription Ees$) Fee ($)
Each claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reissues) 200 100
Multiple dependent claims 360 180
Jotal Claims Extra Claims Eeet($) Feo Paid ($) Multipla Dapandent Claims
«20orHP= x = Foo (3) Eee Pald ($]
HP & highest number of total daima pald for, if grester than 20.
indep. Claims Extra Ctaims Feo ($) Foo Paid ($)
«cJorHP = x =

HP = highest number of independent dalms pald for, if greater than 3.

3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(c)), the application sizc fee due is $250 ($125 for small cntity) for each additional 50
sheets or fraction thereof. See 35 U.S. C 41 a)(1) G) and 37 CFR 1. l6$ﬁ.
Total Sheets on thereof

Extra Shoets Faa ($) Fea Paid ($)
-100= /50— (rmmduptoawholenumben x B
4. OTHER FEE(S) aas Paid
Non-English Specification, $130 fee (no small entity discount) ’
Other (e.g,., late filing surcharge): Asgionment Recordation Fee $40.00
D BY — o~
Signature I | T Tetephone 7035198801
Name (Print/Type)| Terry W, Krarher N

This coliection of tnformatan is required by 37 CFR 1,138, Tha information is requined to SMEn of retain 3 benefit by the public istofils (;
USPTOtupmwu)anmpﬂmhn. Canfidentistty i3 govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collecSion is estmated to maOmxdns!omxﬂete.

pathe g. 3nd submitting the compieted 3pplcation form to the USPTO. Time will vary dapending upan the individus] case. Any comments
eniheamaunlofﬁmeyoummtamﬂe{eﬂufmanﬂwmgesﬁwhmdwmmbdemcmwnwmmdhhmaﬁmmﬁm L.8. Patemt
and Trademark Office., U.S. Dwarmmdcmm?o Bax 1450, Alexandra, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: C. for Patents, P.O. Box 1450, Alexandria, VA 22313.1450.

If you need assistance in complsting the ferm, call 1-800-PTO-0199 end select aption 2.
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APR 2 0 2006
DECLARATION AND POWER OF ATTORNEY FOR Attorney Docket No.:  ALC 3229
UTILITY OR DESIGN PATENT APPLICATION First Named Inventor:  Jason Sterme
(37 CFR 1.63) COMPLETE IF KNOWN
a Declaration Submitted with Initial Filing, Application Number: 11/377,578
7] Declaration Submitted after Initial Filing Filing Dates March 17, 2006
(surcharge (37 CFR 1.16(e)) required). Group Art Unit:
Examiner Name:

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

I belisve 1 am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural
names are listed below) of the subject marter which is claimed and for which a patent is sought on the invention entitied

A METHOD AND SYSTEM FOR USING A QUEVUING DEVICE AS A LOSSLESS STAGE IN A NETWORK DEVICE
IN A COMMUNICATIONS NETWORK

the speeification of which

O is attached hereto.

R was filed on_March 17, 2006 _as United States Application Serial No. 11/377,578 or PCT Interational Application
No. and was amended on (if applicable).

Y hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended
by any amendment referred to above,

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

reign Application(s) apd 20 gn Pri

I hereby chaim foreign priority ts under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's
certificate, or 365(a) of any PCT international application which designated at least one conntry other than the United States of
Amnerica, listed below and have also identified below, by checking the box, any foreign applicstion for patent or inventor's certificate,

or any PCT international ﬁlicaﬁm havinE a ﬁling date before that of the gﬁcaﬁon on which w ity is claimed.
Country AppEcation Number Date Filed Priority Claimed Under
BUSC.o19

OYes [INo
OYs DONo |

isional Applicati
1 bhereby claim the benefit under 35 U.S.C. 119(c) of any United States provisional application(s) listed below:

Application Serial Number Filing Date
11, Priority Claim

T hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, imsofar as the
subject matter of cach of the claims of this application is not disciosed in the prior United States application in the manner provided by
the first paragraph of Title 35, Uuited States Code, §112, T acknowledge the duty to disclosc information which is material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which became available between the filing date of the prior
lication and the national or PCT international filing date of this application.

Applicetion Serial Namber Filing Date Status - Patented/Pending/A bandoned

Page 10f2
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POWER OF ATTORNEY
1 hereby appoint the following attorney(s) and/or agent(s) to prosccute this application and to transact all business in the Patent and
Trademark Office connected therewith: John Granchelli Registration No. 39,512

Greg Benoit Registration No. 48,067

Addregs all correspondence to: John Granchelli
Alcate] Canada Inc.
600 March Road
Omawa, ON K2K 2BE6
CANADA

Direct telephone calls to: John Granchelli Phone (613) 784-6523 Fax (613) 784-8923

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

Dae:_April I? 2004
Citizenship: Conada__°

Date: Va4
b : Canad
Full name of fourth inventor, if any: Richard Grieve .
Fourth inventor's signature: C Date: Aﬂ'f’g ooz .

Residence: c“’m—m— smmmg_,_
Mailing Address: 53 Hage] Stre — Citizenship: Capada

Full vame of fifth inventor, if any: James Michael Schriel

Fifth il;ventofs signature: . f EL_.,M_BM
Residence: City Ottawa State_Ontarjo, Canada Ciumnshlp Canada
msmwmmm_
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RECEIVED
CENTRAL FAX CENTER

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
APR 2 0 2006

In re. Application of: Jason Sterne et al

Serial No.: 11/377,578

Filed: March 17, 2006

Tide: A METHOD AND SYSTEM FOR USING A QUEUING DEVICE AS A LOSSLESS
STAGE IN A NETWORK DEVICE IN A COMMUNICATIONS NETWORK

Any. Docket No,: ALC 3229

The Commissioner of Patents and Trademarks
Washington, D.C. 20231
U.S.A.

ASSOCIATE POWER OF ATTORNEY
Dear Sir;

The undersigned, John Granchelli (Reg. No. 39,512), is an agent of record for the captioned
U.S. Patent Application under a Power of Attorney filed with the U.S. Patent Office

contemporaneously herewith.

Pursuant to 37 CFR Section 1.34(b), the undersigned hereby appoints the following
registered practitioners as associate agents of record:

Tetry W. Kramer Reg. No. 41,541
Arlir M. Amado Reg. No. §1,399
Thomas Powers Reg. No. 38,582
Hans J. Crosby Reg. No, 44,634
William W, Lewis Reg. No. 51,320
Todd E. Marlette - Reg. No. 35,269
Andreas Baltatzis Reg. No. 56,794
D. Scott Junean Reg. No. 39,243
Glenn Zimmermag ' Reg. No. 57,560

to prosecute said application and to transact all business in the U.S. Patent and Trademark Office
comnected therewith. The appointment of the above practitioners does not affect, and is not intended
to affect, the status of any other practitioner who has been appointed previously as agent of record
for this matter,
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KRAMER & AMADO, P.C. 783 5199802

Please direct any and all correspandence and telephone calls to:

Date
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A METHOD AND SYSTEM FOR INCORPORATING A QUEUING DEVICE IN A
NETWORK DEVICE IN A COMMUNICATIONS NETWORK

FIELD OF THE INVENTION

[0001] This invention relates to the field of network devices, and more specifically, to a method and
system for incorporating a queuing device (such as a network processor or traffic manager) in a'

network device in a communications network.
BACKGROUND OF THE INVENTION

[0002] In packet-switched networks, a router is a network device or, in some cases, software in a
computer, that determines the next network point to which a packet should be forwarded toward its
destination. The router is connected to at least two networks and decides which way to send each
information packet based on its current understanding of the state of the networks it is connected to.
A router is located at any gateway where one network meets another and is often included as part of

a network switch.

[0003] Typically, a router creates or maintains a table of the available routes and their conditions
and uses this information along with distance and cost algorithms to determine the best route for a
given packet. Typically, a packet may travel through a number of network points with routers before
arriving at its destination. Routing is a function associated with the network layer (Layer 3) in the
standard model of network programming, the Open ‘Syst.ems Interconnection (“OSI”) reference

model.

[0004] Thus, a router is an intermediate system which operates at the network layer of the OSI

reference model. Routers may be used, for example, to connect two or more Internet Protocol (“IP”)

- networks. In such an application, the router forwards packets from one IP network to another IP

network. Such a router consists of a computer with at least two network interface cards supporting
the IP protocol. The router receives packets from each interface via a network interface and forwards
the received packets to an appropriate output network interface. Received packets have all link layer
protocol headers removed, and transmitted packets have a new link protocol header added prior to
transmission. The router uses the information held in the network layer header (i.e., the IP header) to

decide whether to forward each received packet, and which network interface to use to send the
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packet. Most packets are forwarded based on the packet's IP destination address, along with routing
information held within the router in a routing table. The routing table lists known IP destination
addresses with the appropriate network interface to be used to reach that destination. A filter table
may also be used to ensure that unwanted packets are discarded. The filter may be used to deny
access to particular protocols or to prevent unauthorised access from remote computers by discarding

packets to specified destination addresses.

[0005] A router introduces delay (i.e., latency) as it processes the packets it receives. The total delay
observed is the sum of many components including: time taken to process the packet by the data link
protocol; time taken to select the correct output link (i.e., filtering and routing); queuing delay at the
output link (i.e., when the link is busy); and, other activities which consume processor resources
(e.g., computing routing tables, network management, generation of logging information). The
router’s queue of packets waiting to be sent also introduces a potential cause of packet loss. Since
the router has a finite amount of buffer memory to hold the queue, a router which receives packets at
too high a rate may experience a full queue. In this case, the router has no other option than to

discard excess packets.

[0006] As network speeds and packet processing requirements increase, corresponding
improvements are required in router performance. To improve performance, routers may now
include queuing devices such as network processors or traffic managers. Network processors, for
example, are specialized data processing systems that are optimized to support the implementation of
network protocols at the highest possible speed. A network processor typically occupies the space
between a network interface and a switch fabric in a router. In such a role, the network processor
decides where, when, and how incoming and outgoing data will be sent next. The network processor
typically strips, adds, and modifies packet headers. It also makes routing and scheduling decisions.

The network processor has interfaces to the network and to the switch fabric.

[0007] Early network processors were built around a general purpose processor (“GPP”). The GPP
was supported by a direct memory access controller (“DMAC”) and simple I/O devices. Traffic was
transferred in packets between memory and the switch fabric or network interface. The GPP
accessed each packet and programmed the peripheral devices to dispose of it. This architecture

changed as network speed outpaced processor and bus speed. The switch fabric interface and
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network interface were integrated into a single application-specific integrated circuit (“ASIC”) to
allow packets to be transferred without passing over a system bus. This new architecture meant that
control of individual packets was delegated to the ASIC. The ASIC ran hard-wired network
protocols. It passed the majority of traffic through, transferring to the GPP only those packets
involved in control or signalling, or those that required unusual processing. Today’s network
processors are designed to replace the fixed-function ASIC, adding software programmability to
wire speed processing. In a typical implementation in a router, a modern network processor operates
as a stage in the data plane and is controlled by a processor (e.g., a GPP) in the router operating in

the control plane.

.[0008] Thus, network processors manipulate packets at wire .speed to implement a variety of
functions including quality of service (“QoS”), encryption, firewalling, and such. These functions
are often specified as network protocols, so they are implemented in protocol stacks. But network
processors do not run entire protocol stacks. Protocol stacks are designed to run on GPPs and GPPs
are designed - among other things - to run protocol stacks. The role of the network processor is to
implement only those parts of a protocol that require direct access to the data stream. Complex
behaviour is left to the GPP. The network processor's workload boils down to logically simple
functionality, such as detecting packets that match specified patterns, counting packets, and

enqueuing packets.

[0009] However, even with the improved performance of routers through the addition of network

processors and traffic managers, router performance issues continue to exist.

[0010] A need therefore exists for an improved method and system for incorporating queuing
devices such as network processors and traffic managers in network devices such as routers,
switches, and gateways. Accordingly, a solution that addresses, at least in part, the above and other

shortcomings is desired.
SUMMARY OF THE INVENTION

[0011] According to one aspect of the invention, there is provided a method for incorporating a
queuing device as a lossless processing stage in a network device in a communications network,

comprising: monitoring a depth of a queue in the queuing device, the queue for receiving packets
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from an upstream device within the network device, the queuing device acting as a discard point by
discarding packets when the queue is full; and, if the depth passes a predetermined threshold,
sending a message to the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue from filling and thereby preventing packet discarding and loss by the

queuing device.

[0012] The method may further include, if the depth drops below the predetermined threshold,
sending a message to the upstream device to increase the rate at which packets are sent to the
queuing device. The method may further include sending a message reporting the depth of the queue
to the upstream device to thereby enable the upstream device to determine whether to reduce or
increase the rate at which it sends packets to the queuing device. The monitoring may further include
comparing a rate at which packets enter the queuing device to a rate at which packets exit the
queuing device. The network device may be a router, switch, or gateway. The upstream device may
be another queuing device. The queuing device may be a network processor or traffic manager.
And, the packets may be at least one of Internet Protocol (“IP”’) packets, multiprotocol label
switching (“MPLS”) packets, asynchronous transfer mode (“ATM”) packets, and frame relay
packets. ‘

[0013] In accordance with further aspects of the present invention there is provided an apparatus
such as a data processing system (e.g., network processor, traffic manager, general purpose
processor, network management system, etc.), a method for adapting this system, as well as articles
of manufacture such as a computer readable medium having program instructions recorded thereon

for practising the method of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Features and advantages of the embodiments of the present invention will become apparent

from the following detailed description, taken in combination with the appended drawings, in which:

[0015] FIG. 1 is a block diagram illustrating a network device in a communications network in

accordance with an embodiment of the invention;

[0016] FIG. 2 is a block diagram illustrating a data processing system adapted to implement an

embodiment of the invention; and,
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[0017] FIG. 3 is a flow chart illustrating operations of software modules within the memory of a data
processing system for incorporating a queuing device as a lossless processing stage in a network

device in a communications network, in accordance with an embodiment of the invention.

[0018] It will be noted that throughout the appended drawings, like features are identified by like

reference numerals.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] In the following description, details are set forth to provide an understanding of the
invention. In some instances, certain software, circuits, structures and techniques have not been
described or shown in detail in order not to obscure the invention. The term “data processing
system” is used herein to refer to any machine for processing data, including the network processors,
traffic managers, general purpose processors, network management systems, routers, switches, and
other network devices described herein. The present invention may be implemented in any computer
programming language provided that the operating system of the data processing system provides
the facilities that may support the requirements of the present invention. Any limitations presented
would be a result of a particular type of operating system or computer programming language and

would not be a limitation of the present invention.

[0020] FIG. 1 is a block diagram illustrating a network device 110 in a communications network 100
in accordance with an embodiment of the invention. The communications network 100 couples the
network device 110, for example, to end customer systems or networks (not shown). The network
device 110 may be a router, switch, home gateway, or any other device that receives and transmits
data. The network device 110 may be coupled to a network management system (“NMS”) (not
shown) for configuration, control, etc. The network device 110 includes at least one queuing device
(e.g., a network processor or traffic manager) 140 coupled to one or more upstream devices 120 and
downstream devices 130 within the network device 110. The upstream devices 120 may be queuing
devices or traffic managers. The downstream devices 130 may be queuing devices or framer devices.
One or more of the queuing, upstream, and downstream devices 120, 130, 140 may be coupled to a
switch fabric 150, which performs switching functions, and to a general purpose processor (“GPP”)

160, which controls the overall operation of the network device 110.
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[0021] FIG. 2 is a block diagram illustrating a data processing system 300 adapted to implement an
embodiment of the invention. The data processing system 300 is suitable for operation as a general
purpose processor 160, a queuing device 140, a NMS, or as a network device 110. The data
processing system 300 includes a central processing unit ("CPU") 320, memory 330, and an
interface device 350 and may optionally include an input device 310 and a display 340. The CPU
320 may include dedicated coprocessors and memory devices. The memory 330 may include RAM,
ROM, disk devices, and databases. The interface device 350 may include a network connection
and/or bus connection. The input device 310 may include a keyboard, a mouse, a trackball, or a
similar device. And, the display 340 may include a computer screen, terminal device, or a hardcopy
producing output device such as a printer or plotter. The data processing system 300 is adapted for
communicating with other data processing systems (e.g., 110, 120, 130, 140) over a network 100 or
bus via the interface device 350. The data processing system 300 may include a database system 332
for storing and accessing network topology and programming information. The database system 332
may include a database management system ("DBMS") and a database and is stored in the memory
330 of the data processing system 300. The data processing system 300 has stored therein data
representing sequences of instructions which when executed cause the method described herein to be
performed. Of course, the data processing system 300 may contain additional software and hardware

a description of which is not necessary for understanding the invention.

[0022] Thus, the data processing system 300 includes computer executable programmed instructions
for directing the system 300 to implement the embodiments of the present invention. The
programmed instructions may be embodied in one or more software modules 331 resident in the
memory 330 of the data processing system 300. Alternatively, the programmed instructions may be
embodied on a computer readable medium (such as a CD disk or floppy disk) which may be used for
transporting the programmed instructions to the memory 330 of the data processing system 300.
Alternatively, the programmed instructions may bé embedded in a computer-readable, signal or
signal-bearing medium that is uploaded to a network by a vendor or supplier of the programmed
instructions, and this signal or signal-bearing medium may be downloaded throughan interface (e.g.,

350) to the data processing system 300 from the network by end users or potential buyers.
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[0023] The queuing device 140 of the network device 110 includes one or more queues stored in its
memory 330 for receiving, storing, and forwarding packets received from the upstream devices 120.

The queues may be first-in first-out (“FIFO”) queues.

[0024] Now, the present invention provides for the more effective use of queuing devices 140 in
network devices 110. Typically, the queuing device 140 is provided by a queuing device
manufacturer and is integrated into the network device 110 by the manufacturer of the network
device 110. While the queuing device 140 may perform a number of useful functions (e.g., Layer 2
(“L2”) processing, Layer 3 (“L3”) processing, buffering, queuing, scheduling, etc.), such devices are
often designed to assume a certain function in the system in which they are installed (e.g., 110) that
may not correspond to the exact function that the manufacturer of the network device 110 may want
it to perform. This can be problematic. Often, for example, the queuing device 140 is a discard point
for packets as the queuing device 140 is designed to assume the function of the main
queuing/buffering point in the system in which it is installed. As such, when a queue in the memory
330 of the queuing device 140 is filled, the queuing device 140 will typically begin discarding
packets from the queue in accordance with a predetermined scheme (e.g., tail-drop, weighted random
early detection (“WRED”), etc.). On the other hand, the network device manufacturer may wish to
take advantage of the processing capabilities (e.g., L2/L3 capabilities) of the queuing device 140
without actually using it as a discard point. What is required then is to have the queuing device 140
behave in a lossless manner (i.e., with respect to packets). However, such functioning is typically not
supported by the queuing device 140. Accordingly, such a queuing device 140 may simply not be
included in the design of a higher functioning network device 110. The queuing device’s function
may be replaced by a field programmable gate array (“FPGA”) customized by the network device
manufacturer or the network device manufacturer may use another device which may be more
expensive yet less featured. This increases the network device manufacturer’s overall costs.
Advantageously, the present invention allows such a queuing device 140 to function in a lossless

manner within a network device 110.

[0025] According to one embodiment of the invention, a method is provided for using a buffering
and discarding device, such a queuing device 140, as a lossless processing stage in a network device
110. This is accomplished by providing a queue depth monitoring system that detects when the

queues in the queuing device 140 are getting too deep. Instead of allowing the queuing device 140 to
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fill its queues and discard traffic packets, the queue depth monitoring system alerts an upstream
device (e.g., 120 in FIG. 1) to slow down or stop sending traffic destined to the congested queue or
queues in the queuing device 140. Once the queue has been drained, the queue depth monitoring

system can then alert the upstream device 120 to begin sending traffic to the queue again.

[0026] The queue depth monitoring system may be an external device (e.g., an FPGA, a data
processing system 300, etc.) installed in the network device 110 that examines traffic at the input and
output of the queuing device 140. Alternatively, the queue depth monitoring system may be
implemented by one or more software modules 331 running on either the queuing device 140 or the

general purpose processor 160.

[0027] According to one embodiment, the queue depth monitoring system provides for error
recovery in the event that it makes a mistake or that a message is lost or corrupted. The queue depth
monitoring system provides for error recovery by periodically reporting queue depths rather than

only reporting threshold crossing events.

[0028] According to one embodiment, the upstream device 120 may have a number of queues from
which packets are sent to the queuing device 140. In this case, the queue depth monitoring system
may provide the upstream device 120 with messages directed to each of its queues with respect to

controlling the rate at which packets are sent to the queuing device 140.

[0029] According to one embodiment, the upstream device 120 may respond to a message from the
queuing device 140 (i.e., with respect to controlling the rate at which packets are sent to the queuing
device 140) with a message instructing the queuing device 120 to begin discarding messages. This
response message may include a rate at which the queuing device 140 should discard packets. The
rate at which the queuing device 140 should discard packets may be co-ordinated with a rate at

which the upstream device 120 sends packets to the queuing device 140.

[0030] According to one embodiment, the upstream device 120 may forward or relay a message
from the queuing device 140 (i.e., with respect to controlling the rate at which packets are sent to the
queuing device 140) to an upstream network device (not shown but similar to network device 110) in
the network 100 to thereby control the rate that which the upstream device 120 receives packets from

the upstream network device.
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[0031] According to one embodiment, the queuing device 140 is an integrated queuing and packet
processing device 140 and the upstream device 120 performs the majority of the traffic management
functions within the network device 110. In particular, the upstream device 120 may have a number

of queues for receiving packets having different priorities. The upstream device 120 performs

~ priority arbitration with respect to the packets it receives to produce an output stream of packets

(including packets having different priorities) or data that is sent to the integrated device 140. The

integrated device 140 performs packet processing on the packets or data it receives to produce an

* output packet or data stream. The packet processing performed by the integrated device 140 may

include processing that divides packets or otherwise introduces information to packets such that the
rate at which data exits the integrated device 140 differs from the rate at which data is received by
the integrated device 140 from the upstream device 120. The rate at which data exits the integrated
device 140 may be a fixed bit or byte rate. Note that a packet rate differs from a data rate in that a
packet may include a variable number of bytes (e.g., from 2 bytes to 10, 000 bytes).

[0032] The present invention provides several advantages. It allows network device manufacturers
to use third party queuing devices in their network devices that otherwise could not be used. This
allows network device manufacturers to take advantage of low cost and fully featured queuing

devices to improve the overall performance of their network devices.

[0033] The above described method may be summarized with the aid of a flowchart. FIG. 3 is a flow
chart illustrating operations 400 of software modules 331 within the memory 330 of a data
processing system 300 for incorporating a queuing device 140 as a lossless processing stage in a
network device 110 in a communications network 100, in accordance with an embodiment of the

invention.
[0034] At step 401, the operations 400 start.

[0035] At step 402, a depth of a queue in the queuing device 140 is monitored, the queue for
receiving packets from an upstream device (e.g., 120) within the network device 110, the queuing

device 140 acting as a discard point by discarding packets when the queue is full.
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[0036] At step 403, if the depth passes a predetermined threshold, a message is sent to the upstream
device 120 to reduce a rate at which packets are sent to the queuing device 140 to prevent the queue

from filling thereby preventing packet discarding and loss by the queuing device 140.
[0037] At step 404, the operations 400 end.

[0038] The method may further include, if the depth drops below the predetermined threshold,
sending a message to the upstream device 120 to increase the rate at which packets are sent to the
queuing device 140. The method may further include sending a message reporting the depth of the
queue to the upstream device 120 to thereby enable the upstream device 120 to determine whether to
reduce or increase the rate at which it sends packets to the queuing device 140. The monitoring may
further include comparing a rate at which packets enter the queuing device 140 to a rate at which
packets exit the queuing device 140. The network device 110 may be a router, switch, or gateway.
The upstream device 110 may be another queuing device. The queuing device 140 may be a network
processor or traffic manager. And, the packets may be at least one of Internet Protocol (“IP”)
packets, multiprotocol label switching (“MPLS”) packets, asynchronous transfer mode (“ATM”)

packets, and frame relay packets.

[0039] While this invention is primarily discussed as a method, a person of ordinary skill in the art
will understand that the apparatus discussed above with reference to a data processing system 300,
may be programmed to enable the practice of the method of the invention. Moreover, an article of
manufacture for use with a data processing system 300, such as a pre-recorded storage device or
other similar computer readable medium including program instructions recorded thereon, may
direct the data processing system 300 to facilitate the practice of the method of the invention. It is
understood that such apparatus and articles of manufacture also come within the scope of the

invention.

[0040] In particular, the sequences of instructions which when executed cause the method described
herein to be performed by the data processing system 300 of FIG. 2 can be contained in a data carrier
product according to one embodiment of the invention. This data carrier product can be loaded into
and run by the data processing system 300 of FIG. 2. In addition, the sequences of instructions which
when executed cause the method described herein to be performed by the data processing system

300 of FIG. 2 can be contained in a computer software product according to one embodiment of the
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invention. This computer software product can be loaded into and run by the data processing system
300 of FIG. 2. Moreover, the sequences of instructions which when executed cause the method
described herein to be performed by the data processing 'system 300 of FIG. 2 can be contained in an
integrated circuit product including a coprocessor or memory according to one embodiment of the

5 invention. This integrated circuit product can be installed in the data processing system 300 of FIG.
2.

[0041] The embodiments of the invention described above are intended to be exemplary only. Those
skilled in this art will understand that various modifications of detail may be made to these

embodiments, all of which come within the scope of the invention.
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WHAT IS CLAIMED IS:

1. A method for incorporating a queuing device as a lossless processing stage in a network
device in a communications network, comprising:
monitoring a depth of a queue in the queuing device, the queue for receiving packets
from an upstream device within the network device, the queuing device acting as a
discard point by discarding packets when the queue is full; and,
if the depth passes a predetermined threshold, sending a message to the upstream device
to reduce a rate at which packets are sent to the queuing device to prevent the queue from

filling and thereby preventing packet discarding and loss by the queuing device.

2. The method of claim 1 and further comprising, if the depth drops below the
predetermined threshold, sending a message to the upstream device to increase the rate at which

packets are sent to the queuing device.

3. The method of claim 1 and further comprising sending a message reporting the depth of
the queue to the upstream device to thereby enable the upstream device to determine whether to

reduce or increase the rate at which it sends packets to the queuing device.

4. The method of claim 1 wherein the monitoring further comprises comparing a rate at

which packets enter the queuing device to a rate at which packets exit the queuing device.

S. The method of claim 1 wherein the network device is a router, switch, or gateway.
6. The method of claim 1 wherein the upstream device is another queuing device.
7. The method of claim 1 wherein the queuing device is a network processor or traffic
manager.
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8. The method of claim 1 wherein the packets are at least one of Internet Protocol (“IP”)
packets, multiprotocol label switching (“MPLS”) packets, asynchronous transfer mode (“ATM”)

packets, and frame relay packets.

9. A system for incorporating a queuing device as a lossless processing stage in a network
device in a communications network, comprising:
a processor coupled to the queuing device; and,
modules executed by the processor, the modules including:
a module for monitoring a depth of a queue in the queuing device, the queue for
receiving packets from an upstream device within the network device, the
queuing device acting as a discard point by discarding packets when the queue is
full; and,
a module for, if the depth passes a predetermined threshold, sending a message to
the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue from filling and thereby preventing packet discarding

and loss by the queuing device.

10.  The system of claim 9 and further comprising a module for, if the depth drops below the
predetermined threshold, sending a message to the upstream device to increase the rate at which

packets are sent to the queuing device.

11.  The system of claim 9 and further comprising a module for sending a message reporting
the depth of the queue to the upstream device to thereby enable the upstream device to determine
whether to reduce or increase the rate at which it sends packets to the queuing device.

12.  The system of claim 9 wherein the module for monitoring further comprises a module for
comparing a rate at which packets enter the queuing device to a rate at which packets exit the

queuing device.

13.  The system of claim 9 wherein the network device is a router, switch, or gateway.
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14.  The system of claim 9 wherein the upstream device is another queuing device.

15.  The system of claim 9 wherein the queuing device is a network processor or traffic

manager.

16.  The system of claim 9 wherein the packets are at least one of Internet Protocol (“IP”)
packets, multiprotocol label switching (“MPLS”) packets, asynchronous transfer mode (“ATM”)

packets, and frame relay packets.
17.  The system of claim 9 wherein the system is implemented within the queuing device.

18.  The system of claim 9 wherein the syétem is implemented within a general purpose

processor within the network device.

19.  The system of claim 9 wherein the system is implemented with a field programmable

gate array (“FPGA”) within the network device.

20.  The system of claim 9 wherein the system is implemented within a network management

system (“NMS”) coupled to the network device over the network.

21. A method for incorporating an integrated queuing and packet processing device as a

lossless processing stage in a network device in a communications network, comprising:
monitoring a depth of a queue in the integrated device, the queue for receiving packets
from an upstream device within the network device, the packets from the upstream
device including packets having different priorities arbitrated by the upstream device, the
integrated device acting as a discard point by discarding packets when the queue is full;
if the depth passes a predetermined threshold, sending a message to the upstream devi;:e
to reduce a rate at which packets are sent to the integrated device to prevent the queue
from filling and thereby preventing packet discarding and loss by the integrated device,

wherein a rate at which data is sent to the integrated device differs from a rate at which
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data is sent from the integrated device due to packet processing within the integrated

device.

22.  The method of claim 21 and further comprising, if the depth drops below the
predetermined threshold, sending a message to the upstream device to increase the rate at which

packets are sent to the integrated device.

23.  The method of claim 21 and further comprising sending a message reporting the depth of
the queue to the upstream device to thereby enable the upstream device to determine whether to

reduce or increase the rate at which it sends packets to the integrated device.

24,  The method of claim 21 wherein the monitoring further comprises comparing the rate at
which data is sent to the integrated device to the rate at which data is sent from the integrated

device.
25.  The method of claim 21 wherein the network device is a router, switch, or gateway.
26.  The method of claim 21 wherein the upstream device is another integrated device.

27.  The method of claim 21 wherein the integrated device is a network processor or traffic

manager.

28.  The method of claim 21 wherein the packets are at least one of Internet Protocol (“IP”)
packets, multiprotocol label switching (“MPLS”) packets, asynchronous transfer mode (“ATM”)

packets, and frame relay packets.

29. A queuing device for incorporation as a lossless processing stage in a network device in a
communications network, comprising:
a processor coupled to a queue, the queue for receiving packets from an upstream device
within the network device; and,

modules executed by the processor, the modules including:
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a module for monitoring a depth of the queue, the queuing device acting as a
discard point by discarding packets when the queue is full; and,

a module for, if the depth passes a predetermined threshold, sending a message to
the upstream device to reduce a rate at which packets are sent to the queuing
device to prevent the queue ﬁom filling and thereby preventing packet discarding

and loss by the queuing device.

30.  The queuing device of claim 29 and further comprising a module for, if the depth drops
below the predetermined threshold, sending a message to the upstream device to increase the rate

at which packets are sent to the queuing device.

31.  The queuing device of claim 29 and further comprising a module for sending a message
reporting the depth of the queue to the upstream device to thereby enable the upstream device to

determine whether to reduce or increase the rate at which it sends packets to the queuing device.

32.  The queuing device of claim 29 wherein the module for monitoring further comprises a
module for comparing a rate at which packets enter the queuing device to a rate at which packets

exit the queuing device.

33.  The queuing device of claim 29 wherein the network device is a router, switch, or

gateway.
34.  The queuing device of claim 29 wherein the upstream device is another queuing device.

35.  The queuing device of claim 29 wherein the queuing device is a network processor or

traffic manager.
36.  The queuing device of claim 29 wherein the packets are at least-one of Internet Protocol

(“IP”) packets, multiprotocol label switching (“MPLS”) packets, asynchronous transfer mode
(“ATM”) packets, and frame relay packets.
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ABSTRACT

A method for incorporating a queuing device as a lossless processing stage in a network device in a
communications network, comprising: monitoring a depth of a queue in the queuing device, the

5  queue for receiving packets from an upstream device within the network device, the queuing device
acting as a discard point by discarding packets when the queue is full; and, if the depth passes a
predetermined threshold, sending a message to the upstream device to reduce a rate at which packets
are sent to the queuing device to prevent the queue from filling and thereby preventing packet
discarding and loss by the queuing device.
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