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In re application 3 Christopher P. Lawler et al.

Application No. : 08/927,336
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For B HIGH SPEED CACHE MANAGEMENT UNIT FCR USE
IN A BRIDGE/ROUTER

Examiner :

Attorney’s Docket H SYNER-118XX
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{E I hereby certify that this correspondence is being depositecl with
the United States Postal Service as first class mail in an enselope

addressed to: Box Non-Fee Amendment, Agsistan migsioner for
Patents, Washington, D.C. 20231 on/Wdzi/ﬂ / .
P a4 —

By 7
Gordon R. Mo®iarty
Registration™No. 38,973
Attorney for Applicant (g)
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PRELIMINARY AMENDMENT

Box Non-Fee Amendment
Assistant Commissioner for Patents
Washington, D.C. 20231

_Sir:
Please preliminarily amend the above-identified patent

licati as foll :
08/10/19% SKEWPER 00000006 230804 08927336 -

01 FLz202 41.00 CH
02 FL2203 66,00 CH
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Application No.: 08/927,336
Filed: September 11, 1997
Group Art Unit: 2751744

IN THEE DETAILED DESCRIPTION

Please amend the Detailed Description as follows:

. On page 1,/iE;;/;;l replace “harware” with --hardware--.

On page 37 1ine 30, replace “permits” with --enables--.

Oon page/z,/%iﬁévél, replace the second occurrence of “IlAs”
with --SAs--. v

On page Y2, line 23, after the peried, insert the foll:iwing

new sentence:

--To avoid confusion in the drawing, not all
Q§ communication paths are illustrated in Fig. 3; the accompanying

text defines those paths.--

On page 17, line 19, replace “26" with --28--,

on page 197 line 17, replace “of” with --or--.

On page ZGT/I;;e 5, replace “transit” with --transmit--.
On page 267 lines 11 and 13, replace “learn” with

--learned--.

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP
TEL (617) 5622290

PAX (617) 4510313



08/03/98 MON 08:25 FAX 617 4F 1313

WSG&H @005
Application No.: 08/927,336
Filed: sSeptember 11, 1997
Group Art Unit: 2951778
IN THE CLAIMS
Please add the following new claims 2-26:
I

2. A method of forwarding a data unit through network element

having a cache comprised of plural rows, ch having plural

respective entries, the method comprising the steps of:
4 receiving said data unit at said netwofrk element;
] parsing said data unit for address ipformation;
6 encoding said received address infoymation;
7 using said received, encoded addre‘; information to id:a:ntify
8 one of said cache rows;
%f 9 retrieving first address information from a first en:ry of
10 said identified row;
11 comparing said retrieved firs address information with said
12 received address information;
13 retrieving second address information from said first ertry of
14 said identified row if said retrdieved firsgt address information and
15 said received address informafion are equal; and
16 using said retrieved se?énd.address information for forvarding
17 said data unit,
/
1 3. The mwethod of claim 2, further comprising the stz2ps of
2 retrieving first address information from a subsequent ertry of

WEMNGARTEN, SCHURGIN,
GAGNERIN & HAYES LLP
TEL 617 SQ2z%0

FAX ($17) 451D13
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3 said identified row if said retriev first address information of

4 said first entry and said received address information ar: not
5 equal, then repeating said comparing, retrieving second acddress

6 information, and using s

i 4. The method of claim 3, wherein said step of encoding said
2 received address information further compriges cyclic redundancy
3 encoding said received address information. -

1 5. The method of claim 3, further comprising the st:p of
2 packetizing said received, encoded address information wizh an

indication of which of said plural entries is to be used ficrst in

4 said step of retrieving first address information.
1 6. The method of claim 5, wherein said step of packetizing
2 further comprises referencing a usage tracking table to determine
3 which of said plural entries is to be used first.
1 7. The wmethod of claim 5, wherein said step of packetizing
2 further comprises referencing a validity table to determine which
3 of said plural entrieg iz to be uged first, said validity table
4 providing an indication, for each of said cache entries, vihether
5 sald entry is enabled for providing said first and second address
6 information.

- 4 -

WEINGARTEN. SCHURGIN,
GAGNEBIN & HAYES LLP
TEL (617) -9
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8. A cache management unit of a data unit forwarding network
device, comprising:

an input register for receiving data unit header inforration
including received source énd destination address;

a cyélic redundancy code (CRC) generator in communication with
said input register for executing a CRC algorithm on each of said
received source and destination addresses from said input register
to form respective CRC encoded addresses; )

an input packetizer in communication with said CRC gencrator
and sgaid input register for formatting said CRC encoded zddresses
and for receiving said received gsource and destination addyxesses
from said input register;

a cache lookup unit and an associated cache in communization
with said input packetizer for searching said cache with said
formatted CRC encoded addresses;

an output packetizer in communication with said cache lookup
unit for receiving and formatting retrieved source and destination
address information from said cache; and

an output register in communication with said output
packetizer for receiving said  formatted retrieved source and

destination address information.

9. The cache management unit of claim 8, wherein said input

register ie further for receiving an identifier of a receiv:d data

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP

TEL (617) 542-29%0
FAX (617) &514612
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unit protocol, and wherein saild input packetizer formats said CRC

encoded addresses with said protocol identifier.

10. The cache management unit of c¢laim 8, wherein said cache
loockup unit cowmprises a cache loockup queue for storing said

formatted CRC encoded addresses

11. The cache management unit of claim 8, wherein said cache
lookup unit comprises a cache lookup controller for searchiny said

cache with said formatted CRC encoded addresses.

12. The cache management unit of claim 8, wherein gaid ca:ihe is
provided as plural rows each having plural entries, each entry

comprising an address value and an associated data value.

13. 'The cache management unit of claim 12, wherein said cache
lockup controller is adapted for identifying a row of said cache

using said CRC encoded addresses.

la. The cache management unit of claim 12, wherein said cache
lookup controller is adapted for comparing one of said received
source and destination addresses to said address value of ak least
one of said plural entries of said identified cache row, and if

said comparison generates a first value, returning said asseciated

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP

TEL (617) S42.2290
FaX (617 4514313
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6 data value as one of said retrieved source and destination adiress
7 information.

1 15. The cache management  unit of c¢laim 12, further comprising a
2 usage tracking table associated with said input packetizer for
3 - maintaining an ordered list, for each of said plural rows, of which
4 of said plural entries is to be searched first upon receipt by said
5 cache lookup unit of a CRC encoded address, said input packetizer
6 for addressing said usage tracking®table using one of said CRC
7 encoded addresses.

%} 1 16. The cache management unit of claim 15, further comprising a

2 validity table associated with said input packetizexr for
3 maintaining an indication, for each of said éﬁtries of said cache
4 whether said data value of the respective entry is to be compared
5 to said CRC encoded addresses, said input packetizer for addressing
€ said validity table using one of said CRC encoded addresses;
1 17. The cache management unit of claim 16, further compricing an
2 I/0 register for interfacing said caéhe management unit to an
3 external processor, said I/O register for enabling processor
4 configuration of said CRC generator, said usage tracking table, and
5  said validity table. -

WEINGARTEN, SCHURGIN,
GAGNESIN & HAYES LLP
TEL (617 2270

FAX (817) 45131y
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18. The cache management unit of c¢laim 17, wherein saicd I/0
register is further for interfacing said cache management unit to
an external age table having entrieg reflecting whether each of
said entries in said cache has been accessed by said cache Joockup
unit during a specified interval, said I/0 register for en:zbling

salid age table to be read and updated.

19. The cache management unit of claim 16, wherein hsaid cache
loockup unit is for receiving said CRC'{‘encoded addresses fromn said
input packetizer, for identifying a cache row using said CRC
encoded address, for referencing a respective usage tracking table

value to identify which of said cache entries for said identified

cache row is to be referenced first by said cache lookup unit, for

referencing a respective validity table entry for said iderntified
entry to determine if said identified entry is valid, for conparing
gsaid received address with said address value of said identified,
valid cache entry, and for retrieving said data value associated

with said identified, valid cache entry if said compariscn i; made.

20. The cache management unit of claim 19, wherein saic. cache
lockup unit is further for referencing said respective usage
tracking table wvalue to identify which of said remainin¢g cache
entries for said identified cache row is to be referenced next if

said comparison is not made.

WEINOARTEN, SCHURGIN,
GAGNEBIN & HAYES LL¥

TEL @17 S22290
FAX (617) 4510313
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21. A network device for selectively forwarding a received data
unit, comprising
a data unit header processor for receiving said data un:t and
for processing header data associated with said received data unit;
a cache having plurél rows, each of said rows having plural
eﬁtries, wherein each of said entries has an address and is
comprised of a first value and a second value;
a cache management unit associated with said cache and in
communication with said data unit header processor; and
a data unit forwarding engine, in communication with said
cache management unit and said data unit header procegso:, for
dispatching said data unit in response to data unit characterizing
information from said data unit header processor and said cache
management unit, wherein
said cache management unit is adapted for receiviny said
header data from said data unit header processor, for usirg said
header data as said cache address to identify a cache entry, to
retrieve cache data associated with said cache entry, and for
providing said cache data to said daﬁg unit forwarding engine as

part of said data unit characterizing information.

22. The network device of claim 21, wherein said cache man:gement

unit further comprises a cycliec redundancy code (CRC) genersftor for

WEINCARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP

TEL (SI7) 4220

PAX (617) asta313
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CRC encoding said header data and for using said CRC encoded h:ader

data as said cache entry address.

23. The network device of claim 22, wherein said cache management

~unit is further for comparing said received header data witk said

first cache entry value referenced by said CRC encoded header data,
and for retrieving said second cache entry value as said cache data
to be provided to said data unit forwarding engine if said received

header data equals said first cache entry wvalue.

24. The network device of ¢laim 23, wherein said cache manajement
unit further comprises a usage tracking table having a resp:ictive
entry for each of said cache rows, said cache management unit using
said usage tracking table entry to determine which of s=said

respective cache entries is to be compared first.

25. The network device of claim 23, wherein said cache mansgement
unit further comprises a walidity table having a respective entry
for each of said cache entries, said wvalidity table entries

indicating whether said respective cache entry is a valid en':ry for

sald comparison.

26. The network device of claim 23, further comprising an age

table, capable of being updated by said cache management unit, for

- 10 -

WEINGARTEN, SCHURGIN,
CAUNEBIX & HAYES LLP

TEL (617 32220
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indicating whether each of said cache entries has been accesszd by

sajd cache management unit within a specified time period.

do13

R KS

Claim 1 is pending in the present application prior to entry
of the present preliminary amendment. By this amendment, claims 2-
26 are added for the purpose of further refining' that which
Applicants claim as their inventicon.

Amendments to the Detailed Description of the applicat.on as
filed are alsc presented. These amendments correct typographical
errors. Bs for the correction of page 7, line 21, reference is
made to page 13, lines 18-22 for support. Due to space
limitations, not all data flow paths are illustrated in Fig. 3.
While a reading of the Detailed Description should make this
obviocus, Applicants now add language to make this explicit. The
remainder of the corrections remedy obvioug errors.

As for all of the amendments proposed herein, Applicants
gubmit that no new matter is iﬁtroduced. Allowance of the <claims

is respectfully requested.

WEINGARTEN, SCHURGIN,
TGAGNESIN & KAYES LLP
TEL (617) S4L-Z2%

FAX (617) 451-@313
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Any questions with regard to this submission should be

directed to Applicants’

telephone number.

GRM/ces
116247

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP
TEL (617) S22

FAX (617 810513

representative at the below-listed

Respectfully submitted,

CHERISTOPHER P. LAWLER

Y.

/Gordon R. Morjarty
Registration No. 38,973
Attorney for Applicant (s)

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP

Ten Post Office Square

Boston, Massachusetts 021089

Telephone: (617) 5¢2-2290
Telecopier: (617) 451-0313

Date: 4&2% 42 ;%(7
. / T

do1a



13

08-03/98 MON 08:24 FAX 617 ¢ 0313 WSG&H

WEINGARTEN, SCHURGIN, GAGNEBIN & HAYES LLP
TEN POST OFFICE SQUARE

BOSTON, MASSACHUSETTS 02109

INTELLECTUAL PROFERTY LAW
PATENTS, TRADEMARKS AND COPYRIGHTS

JOSEPH WEINGARTEN (1918-19B4)

STANLEY M. SCHURGIN
CHARLES L. GAGNEBIN Il
PAUL J, HAYES

VICTOR B, LEBOVICI
DEAN GRAHaM BOSTOCK
EUGENE A. FEMER
HEVERLY E. HJORTH

HOLLIDAY C. HEINE, PH.D.

{617) B42.2280

{617} 461-0313

e 6 g 03 1998

TELEPHONE

FACSIMILE

[doo1

GOROON A. MORIARTY
HOLMES W. ANDERSON
DAVID W. ROUILLE
NICHOLAS P, TRIANG Il
RUSSELL W. BINNS, JA,
CHRISTOPHER J, WUTZ
GWENDOLYN H. YIP
JAMES F. THOMPSQN

FACSIMILE COVER SHEET

DATE: August 3, 1998

Dialed: (703) 305-9724

FROM: Victor B. Lebovici No. of pages transmitted
(including this page): 14
Q.3 a.m

Sent by: Ligsa Fralick

TO: Examiner Moise

Our File: SYNER-118XX Time:
appl No.: 08/327,336
Your Ref:

A confirmation copy of this transmission will not be mailed unless
the following is checked: []

MESSAGE

Attached per your request, please find a copy of the Prelim.nary
Amendment filed on March 10, 1998 with respect to the alove-
identified application and additionally a copy of the posi:card
stamped by the U.S. Patent and Trademark Office evidencing receipt
of such Amendment. In view of the fact: that such Amendmeni. was
filed long pricr to the issuance of the Official Action on July 22,
1998, and the Official Action did not consider the addit.ional
claims presented via the Preliminary Amendment, it is respect:iully
requested that the Official Action be reissued after consideration
of all presented claims and that the Applicants’ time for response
be reset. .

CERTIFICATE OF FAXING
I hereby certify that this correspondence is being facsimile
transmitted to the U, S Patent and Trademark Office, Atten:ion:
Examiner Emmanuel L. se, Group Art Unit 2786, at fax no.:(703)

305-9724 on 2/; T
By.,&% L2 e

Victor B. Lebowvici

THIS MESSAGE MAY CONTAIN CONFIDENTIAL OR PRIVILEGED INFORMATION
INTENDED ONLY FOR THE PERSON(S) IDENTIFIED ABOVE. IF IT HAS BEEN
RECEIVED AT ANY OTHER PLACE OR HAS NOT BEEN CLEARLY RECEILVED,
PLEASE CALL THE ABOVE IDENTIFIED SENDING PARTY COLLECT FOR
INSTRUCTIONS. DO NOT SHOW OR DISTRIBUTE THIS MESSAGE TO ANYONE

OTHER THAN THE INTENDED RECIPIENT(S). THANK YOU.
125469
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O Application Including Pgs. ___- of Spec.,
= ofclaims and pg of Abstract

i Q Declaration and Power of Altarney,
) “heck(s) for ;
0 Informal / Formai Orawings,
Sheetsof Figs. ___ -~ _;

Q {etter to Chlef Draftsman;

SrAmend Resp,dated =3 1O at1

WSG&H

L a9n.

Q Certificate/Letter of Correction,
Cover letter & check for
Q Notice of Appeal (in Triplicate),
Check far
Q Petition for Extension of Time for
—__Maonths, Check for — e
O Verified Statement Claiming Srnall Entity Status
0 Certificate of Mailing by Express Mail
0 Other

Chck(s) o 214,00 :

O information Disclosure Statement, Form 1449,
refs., Check for
Q Assignment; Check for

Q lssue fFee; PTO Form BSB&C; Check for
Date Malled: 10

Date Due: 5 Z‘/'.\ f EI &

nitials: (o3 at g A

Express Mail Recelpt No.

Docket No. S¥y_‘\ A ’u &,E’/K

@oo2



15

07/28/98

7

JOSEPH WEINGARTEN (1918-1884) e

STANLEY M. SCHURGIN
CHARLES L. GAGNEBIN i
PAUL J. HAVES

VICTOR B. LEBOVIC|

DEAN GRAHAM BOSTOCK
£UGENE A, FEHER
BEVERLY §. HJQRTH
HOLLIDAY C. MEINE, PH.O.

TUE 08:40 FAX 617 451 0313

WSG&H

oot
RTYE
WEINGARTEN SCHURGIN, GAGNEBIN & HAYES LLP

TEN PQST OFFICE SQUARE
3 i BOSTON, MASSACHUSETTS 02109

INTELLECTUAL PROPERTY LaW

FrA REGEIVED
JuL 2 8 1998
Group 2700

PATENTS, TRADEMARKS AND COPYRIGHTS GORDON R, MORIARTY

HOLMES W, ANRERSON
DAVID w. ROUILLE
NICHOLAS P. TRIANC )
RUSSELL W, BINNS, JR,
GHRISTOPHER J. LUTZ
GWENDOLYN H. Y\P
JAMES F. THOMPSON

. TELEPHONE
(617) 642-2290
FACSIMILE
{617} 451-0313

FACSIMILE CQVER SHERET

DATE: July 28, 1998
TO: Examinexr Moise Fax No.
) Dialed: (703) 305-9724

FROM: Victor B. Lebovici No. of pages transmitted
(including this page): 14

Our File: SYNER-118XX Time:

Bppl No.: 08/927,336

Your Ref: ‘ Sent by: Lisa Fralick ;

A confirmation copy ©f this transmission will not be mailed urless
the following is checked: [ ]

Attached per your request,
Amendment filed on March 10,

MESSAGE
please find a copy of the Preliminary
1998 with respect to the akove-

identified application and additicnally a copy of the postcard
stamped by the U.S. Patent and Trademark Office evidencing receipt

of such Amendment.

In view of the fact that such Amendment was

filed long prior to the issuance of the Official Action on Julw 22,

1998,

and the Official Action did not consider the additisnal
claims presented via the Preliminary Amendment,

it is respectfully

requested that the Official Action be reissued after consideration
of all presented claims and that the Applicants’ time for respunse
be reset.

CERTIFICATE OF FAXING

I hereby certify that this correspondence is being facs:mile
transmitted to the U.S.
Examiner Emmanuel L. Moise, Group Art Unit 2786,
305-9724 on

Atcent:ion:
at fax no.: 703)

Patent and Trademark Office,

23/99’

Vf%tor B. Lebov1c1

THIS8 MESSAGE MAY CONTAIN CONFIDENTIAL OR FRIVILEGED INFORMATION
INTENDED ONLY FOR THE PERSON(S) IDENTIFIED ABOVE. IF IT HAS BEEN
RECEIVED AT ANY OTHER PLACE OR HAS NOT BEEN CLEARLY EECEIVED,
PLEASE CALL THE ABOVE IDENTIFIED SENDING PARTY COLLECT FOR

INSTRUCTIONS .
OTHER THAN THE INTENDED RECIPIENT(S) .

125469

DO NOT SHOW OR DISTRIBUTE THIS MESSAGE TO ANYONE
THANK YOU.
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IN THE UNITED STATES PATENT AND TRADEMARK QFFICE

In re application : Christopher P. Lawler et al.

Application No. : 08/927,336

Filed : September 11, 1997

For : HIGH SPEED CACHE MANAGEMENT UNIT FOX USE
IN A BRIDGE/ROUTER

Examiner :

Attorney’s Docket : SYNER-118XX

Group Art Unit: 2751

* * 4 * 4« ¥ * % * * % * % * & *x * * * *x K * K« * F Kk * * & * I * &

I hereby certify that this correspondernice is being depositec with
the United States Postal Service ag first class mail in an envelope

addressed to: Box Non-Fee Amendment, Asgsistan missioner for
Patents, Washington, D.C. 20231 OT/44kaa{BA% / .
. T -

7 A
Gorden R. Moidarty
RegistrationMNo. 28,971
Attorney for Applicant 's)

¥ k *k Kk k & * & Kk * *k * &k * & K% & * k * k * * * *x * * * Kk ¥ * *

PRELIMINARY AMENDMENT
Box Non-Fee Amendment

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

Please preliminarily amend the above-identified »patent

application as follows:

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP
TEL (617 542-73%0

FAX (617) 4510313
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IN THE DETAILED DESCRIPTION

Please amend the Detailed Description as follows:

On page 1, line 26, replace “harware” with --hardware--.

On page 3, line 30, replace “permits” with --enablesz--.

On page 7, line 31, ;eplace the second occurrence of “LAs”
with ~--SAs--.

On page 12, line 23, after the period, insert the follcwing
new sentence:

--To avoid confusion in the drawing, not all
communication paths are illustrated in Fig. 3; the accompanving
text defines those paths.-- .

On page 17, line 13, replace “26" with --28--.

On page 19, line 17, replace “of” with --or--.

On page 26, line S, replace “transit” with --transmit--.
On page 26, lines 11 and 13, replace “learn” with

--learned--.

WEINGARTEN, S3CHURGIN,
GAGNEBIN & HAYES LLP
TEL (617) 542.7290

FAX (617 451<Di3

dioo4
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IN THE CLAIMS

Please add the following new claims 2-26:

1 2. A method of forwarding a data unit through a network element
2 - having a cache comprised of plural rows, each having glural
3 respective entries, the method comprising the steps of:
4 receiving gaid data unit at said network element;
5 parsing said data unit for address information;
6 encoding said received address information;
7 using said received, encoded address information to identify
8 one of sajid cache rows;
9 retrieving first address information from a first entry of
10 said identified row;
11 comparing said retrieved first addréss information wit!y said
12 received address information;
13 retrieving second address information from said first entry of
14 said identified row if said retrieved first address information and
15 said received address information are equal; and
16 using said retrieved second address information for forwarding
17 said data unit.
1 3. The method of claim 2, further comprising the steps of
2 retrieving first address information from a subsequent entry of
- 3 -

WEINGARTEN, SCHURGIN,
GAGNEBIN & HaYES LLP
TEL (617) 542-2250

FAX (617) 4510313

[doos
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3 said identified row if said retrieved first address informatiosn of
4 said first entry and said received address information are not
5 equal, then repeating said comparing, retrieving second adilress
6 information, and using steps.
1 4. The method of claim 3, wherein sajd step of encoding said
2 received address information further comprises cyclic redurdancy
s encoding said received address information.
1 S. The mwethod of claim 3, further comprising the stup of
2 packetizing said received, encoded address information with an
3 indication of which of said plural entries is to be used firrst in
4 said step of retrieving first address information.
1 6. The method of claim S, wherein sgaid step of packe:izing
2 further comprises referencing a usage tracking table to detzrmine
3 which of said plural entries is to be used first.
1 7. The method of claim 5, wherein said step of packetizing
2 further comprises referencing a validity table to determine which
3 of said plural entries is to be used first, =aid validity table
4 providing an indication, for each of said cache entries, vhether
5 said entry is enabled for providing said first and seccnd :ddress
6 information.

- 4 -

WEINGARTEN, SCHURGIN,
GAGNEBIN & HAYES LLP
TEL (617) 342.2290

FAX (617) 4510312

[doos



21

10
1l
12
13
14
15
16
17
18
19
20

21

07/28/_987 TUE 08:42 FAX 617 451 0313 WSG&H

Application No.: 08/927,:36
Filed: September 11, 1997
Group Arxt Unit: 2751
8. 2 cache management unit of a data unit forwarding neiwork
device, comprising:

an input register for receiving data unit header information
including received source and destination address;

a cyclic redundancy code (CRC) generator in communication with
said input register for executing a CRC algeorithm on each of said
received source and destination addresses from said input register
to form respective CRC encoded addresses;

an input packetizer in communication with said CRC generator
and said input register for formatting said CRC encoded addissses
and for receiving said réceived source and destination addiessses
from said input register;

a cache lockup unit and an associated cache in communication
with said input packetizer for searching said cache witl said
formatted CRC encoded addregses;

an output packetizer in communication with said cache Lookup
unit for receiving and formatting retrieved source and destination
address information from said cache; and

an output register in communication with said output
packetizer for receiving said formatted retrieved source and

destination address information.

9. The cache management unit of claim 8, wherein said input

register is further for receiving an identifier of a received data
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3 unit protocol, and wherein said input packetizer formats saild CRC

4 encoded addresses with said protocol identifier.

1 10. The c¢ache management unit of claim 8, wherein said cache

2 lookup unit comprises a cache lookup gqueue for storing said

3 . formatted CRC encoded addresses

1 11. The cache management unit of claim 8, wherein said cache

2 lookup unit comprises a cache lookup controller for searching said

3 cache with said formatted CRC encoded addresses.

1 12. The cache management unit of claim 8, wherein said cache is

2 provided as plural rows each having plural entries, ezch entry

3 comprising an address value and an associated data value.

1 13. The cache management unit of claim 12, wherein said cache

2 lookup controller is adapted for identifying a row of said cache

3 using said CRC encoded addresses.

1 14. The cache management unit of claim 12, wherein said cache

2 lookup controller is adapted for comparing one of said received

3 ° source and destination addresses to saild address value of at. least

4 one of ‘said plural entries of said identified cache row, and if

5 said comparison generates a first value, returning said associated
-6 -
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6 data value as one of said retrieved source and destination address
7 information.
1 15. The cache management ﬁnit of claim 12, further comprising a
2 usage tracking table associated with said input packetize:; for
32  maintaining an ordered list, for each of said plural rows, of which
4 of said plural entries is to be searched first upon receipt by said
5 cache lookup unit of a CRC encoded address, said input packetizer
& for addressing said usage tracking table using one of gaid CRC
7 encoded addresses.
1 16. The cache management unit of claim 15, further comprising a
2 validity table associated with said input packetizer for
3 maintaining an indication, for each of said entries ofpsaid cache
4 whether said data value of the respective entry is to be compared
S to said CRC encoded addresses, said input packetizer for addrissing
6 said validity table using one of said CRC encoded addresses,
1 17. The cache management unit of claim 16, further comprising an
2 I/0 register for interfacing said cache management unit to an
3 external processor, said 1/0 register for enabling prccessor
4 configuration of gaid CRC generator, said usage tracking tabl.e, and
5 said validity table. .

- 7 -
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1 18. The cache management unit of claim 17, wherein msaic. I/O
2 register is further for interfacing said cache management unit to
3 an external age table having entries reflecting whether ea:th of
4 said entries in said.cache.has been accessed by said cache lookup
5 unit during a specified interval, said I/0 register for enabling
& : said age table to be read and updated.

1 19. The cache management unit of claim 16, wherein said cache
2 loockup ﬁnit is for receiving said CRC encoded addresses fromn said
3 input packetizer, for identifying a cache row uging said CRC
4 encoded addresé, for referencing a respective usage tracking table
5 value to identify which of said cache entries for said iden:ified
6 cache row is to be referenced first by said cache lookup uni:z, for
7 referencing a respective validity table entry for said iden:zified
8 entry to determine if said identified entry is valid, for comparing
9 gaid received address with said address value of said identified,
10 valid cache entry, and for retrieving said data wvalue asgcciated
11 with said identified, valid cache entry if said comparison is made.
1 20. The cache management unit of claim 15, wherein said cache
2 lockup unit is further for xreferencing said respective usage
3 tracking table value to identify which of said remaining cache
4 entries for said identified cache row is to be referenced iiext if
5 gaid comparison is not made.

-8 -
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21. A network device for selectively forwarding a received data
unit, comprising

a data unit header processor for receiving said data unit and
for processing header data associated with said received data unit;

a cache having plural rows, each of said rows having plural
eﬁtries, wherein each of said entries has an address aid is
comprised of a first value and a second value;

a cache management unit associated with said cache znd in
communication with said data unit header processor; and

a data unit forwarding engine, in communication with said
cache management unit and said data unit header processo), for
digpatching =said data unit in response fo data unit characterizing
information from said data unit header processor and gaid cache
management unit, wherein

said cache management unit is adapted for receiving said
header data from said data unit header processér, for using said

header data as said cache address to identify a cache entry, to

retrieve cache data associated with said cache entry, and for

providing said cache data to said data unit forwarding encine as

part of said data unit characterizing information.

22. The network device of claim 21, wherein said cache management

unit further comprises a cyclic redundancy code (CRC) generator for
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3 CRC encoding said header data and for using said CRC encoded hceader
4 data as said cache entry address.
1 23, The network device of claim 22, wherein said cache manag:ment
2 unit is further for comparing said received header data with said
3 . first cache entry value referenced by said CRC encoded header data,
4 and for retrieving said second cache entry value as said cache data
5 to be provided to said data unit forwarding engine if said received
6 header data equals said first cache entry wvalue.
1 24. The network device of claim 23, wherein said cache manacement
2 unit further comprises a usage tracking table having a regpoective
3 entry for each of said cache rows, said cache management unit using
4 said usage tracking table entry to determine which of said
5 respective cache entries is to be compared first.
1 25. The network device of claim 23, wherein said cache management
2 unit further comprises a validity table having a respective entry
3 for each of said cache entries, =aid wvalidity table entries
4 indicating whether said respective cache entry is a valid entry for
5 said comparison.
1 26. The network device of claim 23, further comprising an age
2 table, capable of being updated by said cache management unit, for
_10_
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3 indicating whether each of gaid cache entries has been access:d by
4 said cache management unit within a specified time period.
REMARKS

Claim 2 ié pending in the present application prior to entry
of the present preliminary amendment. By this amendment, claims 2-
26 are added for the purpose of further refining that which
Applicants claim és their invention.

Amendments to the Detailed Description of the application as
filed are also presented. These amendments correct typographical
errors. As for the correction of page 7, line 31, refererce is
made to page 13, 1lines 18-22 for support. Due to space
limitations, not all data flow paths are illustrated in F.g. 3.
While a reading of the ‘Detailed Description should make this
obvious, Applicants now add language to make this explicit. The
remainder of the corrections remedy obvious errors.

As for all of the amendments proposed herein, Applicants
submit that no new matter is introduced. Allowance of the claims

is respectfully requested.
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Any gquestions with regard to this submission should be

directed to Applicants’ representative at the below-listed

telephone number.
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CHRISTOPHER P. LAWLER

/Gordon R. Morjharty
Registration No. 38,973
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