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IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF OREGON

MEMORY INTEGRITY, LLC , Case No. 3:15-cv-00262-SI
Plaintiff, OPINION AND ORDER

ON CLAIM CONSTRUCTION

V.

INTEL CORPORATION ,

Defendant.

John Mansfield, MNSFIELDLAW, 121 SW Morrison Avenue, Suite 400, Portland, OR 97204;
Bryan Atkinson and George W. Webb, IIhRNEY DANIELS, PC, 800 S. Austin Avenue, Suite
200, Georgetown, TX 78626; Jonathan Baker, Michael Saunders, and Gurtej Sty F
DANIELS, PC, 411 Borel Avenue, Suite 350, San Mateo, CA 94402. Of Attorneys for Plaintiff.

Renée E. Rothauge,AdkowiTz HERBOLD, PC, 1211 SW Fifth Avenue, Suite 3000, Portland,
OR 97204; Michael J. Summersgill, Alexandumarhein, Jordan L. Hirsch, and Sean K.
Thompson, W.MERHALE, LLP, 60 State Street, Boston, MA 02109; Grant K. Rowan,
WILMERHALE, LLP, 1875 Pennsylvania Avenue NWashington, DC 20006; Arthur W.
Coviello, WILMERHALE, LLP, 950 Page Mill Road, Palo Alto, CA 94304. Of Attorneys for
Defendant.
Michael H. Simon, District Judge.

Plaintiff Memory Integrity, LLC (“Memoryintegrity” or “Plaintiff”) has brought
infringement claims against Defendant Intel Gwgtion (“Intel” or “Defendant”) under five

patents: U.S. Patent Nos. 7,103,636 (tl&36 patent”), 7,107,409 (ti&l09 patent”), 7,296,121
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(the “121 patent”), 8,572, 206 (the 206 patd, and 8,898,254 (th®254 patent”). The

patents are all directed toward maintaining eacbherence in multiprocessor computer systems.
On March 11, 2016, the Court held a claim ¢artion hearing. Based on the documents filed
and the expert testimony admitted in the claonstruction proceeding, the Court construes the
disputed terms below.

STANDARDS

Patent infringement analysis involves tweps. First, the court construes the asserted
patent claimsMarkman v. Westview Instruments, |&2 F.3d 967, 976 (Fed. Cir. 1995) (en
banc),aff'd, 517 U.S. 370 (1996). Second, the factfindieiermines whether the accused product
or method infringes the asserted claim as constitdedhe first step, claim construction, is a
matter of lawSee Markmans17 U.S. at 372Y/itronics Corp. v. Conceptronic, Inc.

90 F.3d 1576, 1582 (Fed. Cir. 1996). “It is a ‘bedrockqpie’ of patent lawthat ‘the claims of

a patent define the invention to which fregentee is entitled the right to excludéHiillips v.
AWH Corp, 415 F.3d 1303, 1312 (Fed. Cir. 2005) (en banc) (qutimgva/Pure Water, Inc. v.
Safari Water Filtration Sys., Inc381 F.3d 1111, 1115 (Fed. Cir. 2004)). Patent claims must
precisely define the relevant invention and éhgrserve to put both the public and competitors
on notice of the claimed inventioBee Phillips415 F.3d at 1312.

In interpreting a patent claim during the ataconstruction process, there are “numerous
sources that [a disti court] may properlytilize for guidance.Vitronics, 90 F.3d at 1582.

Some types of evidence are “more valuable than othehdlips, 415 F.3d at 1324. The relevant
sources of evidence inclutb®th intrinsic evidence and extrinsic evideriigronics, 90 F.3d

at 1582. A court begins claim cangction with consideation of the intrinsic evidence in the
record, consisting of theaim terms, the patent specificati@md the patent prosecution history.

Phillips, 415 F.3d at 1313. Where the intrinsicde@nce alone fails to resolve a claim
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construction dispute, a court gneonsider extrinsic evidenc¥itronics, 90 F.3d at 1583.
Extrinsic evidence “consists of all evidenceezral to the pateraind prosecution history,
including expert and inveor testimony, dictionariesnd learned treatisesvfarkman 52 F.3d
at 980.

Intrinsic evidence is the courtiarting point because it i@ most significant source of
the legally operative meanirg disputed claim languageVitronics 90 F.3d at 1582. The first
type of intrinsic evidence is “the words of ttlaims themselves, bothsested and nonasserted.”
Id. The words of a claim are “generally giveheir ordinary and customary meaningHillips,

415 F.3d at 1312 (citation and quotation marks omitted). A claim term’s “ordinary and
customary meaning” is the “meaning that the term would have to a person of ordinary skill in the
art in question at the time ofghnvention, i.e., as of the efftive filing date of the patent
application.”ld. at 1313.

There is a “heavy presumption” that a niaierm carries its “ordinary and customary
meaning.”Elbex Video, Ltd. v. Sensormatic Elecs. Casp8 F.3d 1366, 1371 (Fed. Cir. 2007).
There are two exceptions to this general rulg‘\{lhen a patentee sets out a definition and acts
as his own lexicographer;” ¢2) “when the patentegisavows the full scope of a claim term
either in the specificatioor during prosecutionThorner v. Sony Computer Entm’t Am. LLC
669 F.3d 1362, 1365 (Fed. Cir. 20128 also Hormone Research Found., Inc. v. Genentech,
Inc., 904 F.2d 1558, 1563 (Fed. Cir. 1990) (“It is a vesitablished axiom in patent law that a
patentee is free to be his or her own lexicpbea and thus may use terms in a manner contrary
to or inconsistent with one or more of their ordinary meanings.” (citation omitted)).

In some cases, the “ordinary meaning ofraléanguage” may be “readily apparent to lay

judges,” in which case, “claim catngction . . . involves little more than the application of the
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widely accepted meaning of commonly understood woilsillips, 415 F.3d at 1314. In such
cases, commonplace terms or those that a juroea&sily use without further direction from the
court “do not need to be construed because they are neither unfamiliar to the jury, confusing to
the jury, nor affected by the spacétion or prosecution historyBd. of Trs. of Leland Stanford
Junior Univ. v. Roche Molecular Sys., 1828 F. Supp. 2d 967, 976 (N.D. Cal. 2007). In those
circumstances, it is enough to hold tha drdinary and customary meaning contrblgjan,

Inc. v. Secure Computing Corp26 F.3d 1197, 1206-07 (Fed. Cir. 2010) (holding that the
district court “was not obligated to providdditional guidance to thery” beyond directing the

jury to apply the “ordinaryneaning” of a claim term).

“[T]he context in which a term is usedtime asserted claim can be highly instructive.”
Phillips, 415 F.3d at 1314. For example, it is improfeera court to interpttea claim term in a
manner that renders subsequent claim terms superfldeasStubmo v. Eastman Outdoors,, Inc.
508 F.3d 1358, 1362 (Fed. Cir. 200Merck & Co. v. Teva Pharms. USA, In895 F.3d 1364,
1372 (Fed. Cir. 2005) (“A claim cotraction that gives meaning &l the terms of the claim is
preferred over one that does not do so.”). dbetrine of claim differetiation further provides
that the limitations in each claim are presumebdadalistinct from one another, although simply
“describing claim elements or limitations in difémt words does not invariably change the scope
of the claim.”Inpro Il Licensing, S.A.R.L. v. T-Mobile USA, In50 F.3d 1350, 1354 (Fed.

Cir. 2006).

The second type of intrinsavidence is the patentexgfication. A court does not
determine the ordinary meaningaftlisputed term “in a vacuunMedrad, Inc. v. MRI Devices
Corp., 401 F.3d 1313, 1319 (Fed. Cir. 2005). The cldimgst be read in view of the

specification, of which they are a patfarkman 52 F.3d at 979. “[T]he specification is always
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highly relevant to the claim conatition analysis. Usually, it is gissitive; it is the single best
guide to the meaning @f disputed term.Vitronics, 90 F.3d at 1582. The purpose of a patent’s
specification is to “teach and enalit®se of skill in tle art to make and use the invention and to
provide a best mode for doing s@Ahillips, 415 F.3d at 1323. A specification may limit or
disavow the scope of a claim, however, whgratentee makes a “clear and unmistakable
disclaimer” deviating from the ordinary meanifidnorner, 669 F.3d at 1366-67. For example,
where a specification makes clear that an ineerdoes not include a palar feature, “that
feature is deemed to be outside the reach of the claims patet, even though the language of
the claims, read without reference to the gmtion, might be considered broad enough to
encompass the feature in questiorhbrner, 669 F.3d at 1366 (quotirffciMed Life Sys., Inc. v.
Advanced Cardiovascular Sys., In242 F.3d 1337, 1341 (Fed. Cir. 2001)).

The Federal Circuit has repeatedly wadnhowever, that “although the specification
often describes very specific embodiments ofitlvention,” the claims should not necessarily be
confined to those embodimenihillips, 415 F.3d at 1323ntel Corp. v. U.S. Int'| Trade
Comm’n 946 F.2d 821, 836 (Fed. Cir. 1991) (holdingtttjw]here a specification does not
require a limitation, that limiteon should not be read frometlspecification into the claims”
(citation, quotation, and emphasis omittese also Amhil Enters.td. v. Wawa, In¢81 F.3d
1554, 1559 (Fed. Cir. 1996) (holding that “[a] preéel embodiment . . . is just that, and the
scope of a patentee’s claims is not necdgsarautomatically limited to the preferred
embodiment”). Ultimately, there is “no madiormula or catechism for conducting claim
construction.”Phillips, 415 F.3d at 1324. The court must “relae specification in light of its
purposes in order to determine whether therpiateis setting out spiéic examples of the

invention to accomplish those goals, or whetherghatentee instead intends for the claims and
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the embodiments in the specification to be strictly coextenddecisioning.com, Inc. v.
Federated Dept. Stores, In627 F.3d 1300, 1308 (Fed. Cir. 2008) (quotmlips, 415 F.3d
at 1323).

The third type of intrinsic evidence is theosecution history of a patent (or the “file
wrapper”), if it is in evidenceMarkman 52 F.3d at 980see also Graham v. John Deere Co.
383 U.S. 1, 33 (1966) (“[A]n inverdn is construed not only in lighf the claims, but also with
reference to the file wrapper prosecution history in the Patebffice.”). The patent history
with the U.S. Patent and Trademark Office (B°T “contains the complete proceedings . . .,
including any express representas made by the applicant regagithe scope of the claims.”
Vitronics, 90 F.3d at 1582. Because the prosecutipregents an “ongoing negotiation between
the PTO and the applicant, rathiean the final product of thaegotiation, it often lacks the
clarity of the specification and thus isgeuseful for claim construction purpose&illips, 415
F.3d at 1317. The prosecution history, however,icimmm the meaning of a claim term where a
patentee makes “a clear and unmistakdidavowal of scopduring prosecution.Creative
Integrated Sys., Inc. v. Nintendo of Am., |B26 F. App’x 927, 934 (Fed. Cir. 2013). “A
patentee could do so, for example, by clearly characterizing the invention in a way to try to
overcome rejections based on prior a@dmputer Docking Station Corp. v. Dell, In619 F.3d
1366, 1374 (Fed. Cir. 2008ee also Chimie v. PPG Indus., In402 F.3d 1371, 1384 (Fed.

Cir. 2005) (“The purpose of consulting the prosemutiistory in construing a claim is to exclude
any interpretation that was disclaimed dgrprosecution.” (citation and quotation marks
omitted)). If the alleged disavowal of the clasgope is ambiguous, it will not limit the scope of

the claim.Creative Integrated Sys., In&26 F. App’x at 934.
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Generally an “analysis of the intrinsic egitte alone will resolve any ambiguity in a
disputed claim term.Vitronics, 90 F.3d at 1583. Where that is ttase, “it is improper to rely
on extrinsic evidenceld. Where the ordinary and customamnganing of a claim term is not
apparent based on the intrinsic evidence, cangswuthorized to consult extrinsic evidence.
Markman 52 F.3d at 980. Relevant extrinsic evideimmudes “expert and inventor testimony,
dictionaries, and Brned treatisesId. at 980. Judges may “rely on tdanary definitions when
construing claims, ‘so long as the dictionaryimidon does not contidict any definition found
in or ascertained by a readiafithe patent documentsMeyer Intellectual Props. Ltd. v.
Bodum, Inc.690 F.3d 1354, 1368 (Fed. Cir. 2012) (quotinglips, 415 F.3d at 1322). Indeed,
“heavy reliance on the dictionary divorced froime intrinsic evidence risks transforming the
meaning of the claim term to the artisan into@aning of the term ithe abstract, out of its
particular context, which is the specificatioRhillips, 415 F.3d at 1321. Thus, a patentee is not
“entitled to a claim constructiotivorced from the context ¢he written description and
prosecution history.Nystrom v. Trex Co., Inc424 F.3d 1136, 1144-45 (Fed. Cir. 2005).
Extrinsic evidence, therefore, is “less reliathlan the patent and ipgosecution history in
determining how to read claim terms,” anglgonsideration is with the court’s sound
discretion Phillips, 415 F.3d at 1318-19

BACKGROUND

Memory Integrity is the assignee of the faxgserted patents. All five patents purport to
solve the cache coherency problem in multiproagessmputer systems. This problem arises in
multiprocessor computer systems where the psmeshare a main memory. The main memory
stores data needed or generated by the sybtgmeach individual processor also uses its own
smaller, faster “cache” memory to store @spof data upon which the processor regularly

operates. When the data is stored in thegssor’s cache, the processor may change the data.
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The data is then saved back to the main nmgrafter operations conclude. In the interim,
changes to data in an individual cache may cthesenaster copy in the main memory to become
“stale” or out-of-date, and multiple processors may start using different versions of the same
data, leading to cache incohetenMethods of maintaining caelcoherence, such as those
described by the asserted patents, ensur@tbegéssors have access to the most up-to-date
copies of data and that the system doeganerate inconsistemersions of data.

The five asserted patents share commonnitore and have ovepaing specifications.

The patents all describe rhetls of maintaining cache cohece in the same type of
multiprocessor system: a system of multiple pesor clusters interconeted in a “point-to-

point architecture.” Dkt. 136-at 27 ('636 patent at 20:55-63)kt. 136-2 at 25 ('409 patent

at 18:5-14); Dkt. 136-3 ('121 pateat 31:23-27); Dkt. 136-4 at the '206 patent at 20:57-59);
Dkt. 136-5 at 23 (the "25patent at 18:37-39)The system described by each of the patents also
uses a “cache coherence controller” or “interaantion controller” to mimtain cache coherence
across multiple clusters of process@s€636 patent at 9:45-49409 patent at 8:48-52; '121
patent at 8:50-54,206 patent 3:67-4:3254 patent at 4:3-6.

The '636 and '409 patents detail a method knewrispeculative probing.” A processor’'s
request for data in the multiprocessor systens glough a “serialization point,” defined in the
patents as “[a]jny mechanism for ordering dateess requests.” '636 patent at 5:43-44;

'409 patent at 4.65-66. Beforeetihequests arrive at the serialibn point, the system’s cache

coherence controller sends out “probes” to eitee whether any cache memory locations have

! The docket numbers of the asserted patamtsncluded only in thérst citation to the
patents. The patents are cited in the order inlwthiey issued to either Memory Integrity or its
predecessor in interest. The '636, '409, '12D62and '254 patentssued on September 5,
2006, September 12, 2006, November 13, 200liec 29, 2013, and November 25, 2014,
respectively.
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modified copies of the requested data. '636 et 6:16-18; '409 patemit 5:38-40. According

to the patents, sending speculative probes befoeguest reaches the serialization point
increases the efficiency of the system. Spem@arobing helps ensure cache coherence, but
may also generate excessive probe traffic if allo® or all local caches are probed regardless of
whether they contain the requested data. TB6 ffatent is directealt speculative probing of
“remote” processor clustersg. those that do not contain theopessors requesting the data. '636
patent at 3:3-7. The '408atent is directed at speculativeping of “local” piocessor clusters,
those that contain the pressors requesting the datl9 patent at 2:67-3:5.

The ’121 patent describes a technique fothier reducing probe traffic. The patent
purports to reduce probe traftay using a probe filtering unit (“PFU”). In the system claimed by
the patent, the cache coherence controller recaiveguest for data and then sends a probe to
the PFU. The PFU contains “probe filtering infatmon,” which allows the PFU to determine if
the requested data is located in cache memahymathe system. '121 patent at 2:67-3:1. If no
cache memory contains the requested data, the PFU does not send any probes. If the PFU
determines that a processorache may contain a copy of requektiata, the PFU sends a probe
to that cache alone.

The '254 patent is a continuation of ti#96 patent, and both describe a technique for
purportedly increasing the speed of memory transactions. The patents describe a multiprocessor
system that has both “local memory” and “remoiemory.” '206 patent at:32-38; '254 patent
at 7:35-40. Local memory is stored in the samster as a given processor, and remote memory
is all memory outside a given processor’s clusterotocol engines” mcess requests for local

and remote memory. '206 patentlad8-67; '254 paterait 1:51-2:4. The pates describe a way
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to improve the efficiency of memory transaatiorocessing by dividinthe processing workload
among multiple protocol engines, according to Whethe targeted memory is local or remote.

CLAIM CONSTRUCTION

A. Term One: “point-to-point architecture”

Memory Integrity’s Proposed Intel's Proposed Construction
Construction

“an architecture in which multiple | “an architecture in which multiple
processors or processing nodes are processors are directly connected to
directly connected to each other each other through point-to-point links”
through point-to-point links and share
the same memory address space”

The term “point-to-point architecture” appearghe asserted claint each of the five
patents-in-suit. The parties digae on two issues: (1) whethgoint-to-point architecture” must
connect multiple “processors” or “processorgrocessing nodes’; and (2) whether “point-to-
point architecture” must “share the samammoey address space.” The parties propose one
construction of the term across all five pateatjough, in the alternative, Memory Integrity
proposes that the Court construe “poinptomnat architecture” onway for the '636 and
'409 patents, which describe interconnectetessors,” and anothemay for the '121, '206,
and '254 patents, which describéarconnected “processing nodes.”

1. Processors or Processing Nodes

The Court looks first to the intrinsic evidencéie text of the claims, the specifications,
and the prosecution history—to obtain the term’s mea@otdenberg v. Cytogen, Inc.
373 F.3d 1158, 1164 (Fed. Cir. 2004). The’'636 and '409 patents claim:

A computer system, comprisingfirst cluster including a first
plurality of processors and a first cache coherence controller, the
first plurality of processorgnd the first cache coherence
controller interconnected in a point-to-poarthitecture; a second
cluster including a second plurality of processors and the second
cache coherence controller intentiected in a point-to-point
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architecture, the first cache caobece controller coupled to the
second cache coherence controller; . . . .

'636 patent at 20:584, claim 15; '409 pateri7:40-50, claim 1.

The ’121 patent claims: “A computer systeomprising a pluralityf processing nodes
interconnected by a first point-to-point aitelsture, each processing node having a cache
memory associated therewith . . . .” "12%qud at 30:65-31:1, alm 1. The 206 and 254
patents claim a cluster consisting of procesamges and “an interconrtean controller coupled
to the plurality of processing nodes . . .emin the processing nodes and interconnection
controller are inter@nnected in a point-to-poi@rchitecture.” '206 paterat 20:40-59, claims 30-
31; 254 patent at 14-39, claims2. Patent '206 also claims “fa]nterconnection controller for
use in a computer system having one or npooeessor clusters, each cluster including a
plurality of local nodes and anstance of the interconneati@ontroller interconnected by a
local point-to-point architecture’206 patent a0:3-7, claim 21.

The claims do not specifically define “pito-point architecture,” leaving open the
possibility that the term coulefer to interconnected processangerconnected processors and
cache coherence controllers, or interconnected processing nodes. The text of the '636, '409, and
121 patent specifications clariBghe meaning of “point-to-poiatrchitecture” by stating: “In a
point to point architeture, a cluster of processors includastiple processors directly
connected to each other through point-to-point links.” '636 paté at 5:8-11; 409 patent at 4:32-
35; ’121 patent at 4:38-40 (emphasis addé€be '254 and '206 patents do not contain this
definition; the latter two patents instead statd the multiprocessor system “includes a plurality
of local nodes and an intenenection contrter interconnected by lacal point-to-point
architecture.” '206 and '254 patents, Abstradtse '206 and '254 patents also note, however,

that “[m]ulti-processor architectures havipgjnt-to-point communication among their
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processors are suitable for implementing specific embodiments of the present invention.”
'206 patent 2:62-65; '254 patepi65-3:1 (emphasis added). Fhet, the '206 and '254 patents
explain that “[a]lthough gendig a node may correspond to ooea plurality of resources
(including, for example, a processor), it shooddnoted that the terms node and processor are
often used interchangeably herein.” '206 patari:36-39; '254 patent at 6:40-43. The '206 and
'254 specifications are consistenith a definition of “point-topoint architecture” in which the
interconnected processing nodes are processors.

Additionally, Figure 2 of the specifications (below), which appears in all five of the
patents, shows an architecture in which multiple processors are do@atigcted to each other
through point-to-point links. Each of the five pateincludes the same discussion of Figure 2,
showing “processors 262020" and “point-to-point communication links 28&208e.” '636
patent at 7:31-37; '409 pateat 6:34-39; '121 patent at38-41; 206 patent at 3:34-39;

'254 patent at 3:37-42. Althoughree processors are also coneelcto the controller and 1/0

switch through point-to-point linksyll processors are connectechtdeast one othgrocessor.
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The specifications do not necessarily limit the scope of the cl&iniléips, 415 F.3d
at 1323. The specifications are, however, “highlgvant to the claim construction analysis” and
often provide “the singlbest guide to the meaning of a disputed teiitronics 90 F.3d
at 1582. As the Federal Circuithamphasized, “[t]here is ané line between construing the
claims in light of the speddation and improperly importing a limitation from the specification
into the claims.’Retractable Techs., Inc. v. Becton, Dickinson & 663 F.3d 1296, 1305 (Fed.
Cir. 2011). A court must strive ttether the claims to whateéhspecifications indicate the
inventor actually inventedId. Although the specifications dwt confine “point-to-point
architecture” to an embodiment in whichly processors are directtonnected through point-
to-point links, the specifications indicate thatt a minimum, “pointd-point architecture” must
include multiple processors thiaave point-to-point connections.

The prosecution history of '409 confirrttss understandingf “point-to-point
architecture,” at least with respectthe term’s use in the '409 patérburing the prosecution of
this patent, the patent examiner initially g the claims based pnor art U.S. Patent
No. 6,760,819 to Sang Hoo Dhong (“Dhong”). The Dhongmpiadisclosed di point-to-point
connections between one main memory, comgiai cache coherence controller, and multiple

processing units with cache memories. Based andisclosure, the patent examiner concluded

% The Court recognizes that statements made during the prosecution history of an earlier
patent, even one filed by the sameentor, do not limit the claims of a later patent when the
later patent is “not filed a& continuation, continuation-in-pads, divisional application.Abbott
Labs. v. Dey, L.R287 F.3d 1097, 1105 (Fed. Cir. 2002). Otivan the '206 and '254 patents,
the patents-in-suit were not contations, continuations-in-padr divisional applications of
each other. Accordingly, the Court does not construe the prosecution history of the '409 patent—
the first of the five asserted patentbw®filed—as binding upon the other pate@f.Elkay Mfg.
Co. v. Ebco Mfg. Cp192 F.3d 973, 980 (Fed.Cir. 1999) (“When multiple patents derive from
the same initial application,ehprosecution history regardinglaim limitation in any patent
that has issued applies with equal force to eqbently issued patents that contain the same
claim limitation.”).
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that, to a person of ordinary skill in the art at the time the invention was made, it would have
been obvious to have a plurality of processord a coherence controller interconnected in a
“point-to-point architecture.”

The patentees responded that other thandheections between the several individual
cache memories and the one main memory thighcache coherence controller, “Dhong does not
teach any other point-to-point connectiori3kt. 136-10 at 11. The patentees repeatedly
emphasized that their invention required &alte coherence contretland processors
interconnected in a point-to-point architecture” and that “Dhong actually teaches away from the
practice of connecting processing nodes toche@oherence controller in a point-to-point
architecture.ld. at 11-12. Although the description of the invention allowed for “processing
nodes” (left undefined) to be im@mnnected, the patentees’ explamraindicated that there must
be point-to-point connections teeeen processors as well.

Having considered the intrinsic evidence, the Court finds some remaining ambiguities at
least with the respect toghmeaning of “point-to-poirdrchitecture” in the '206 and
'254 patents, which allow for the term “pr@sing nodes” to includerocessors but do not
precisely define the boundaries of “processiageas.” The Court therefore turns to extrinsic
evidence from expert witnesses.

Eric Morton, one of the named inventors of th21 patent, testifieoh his deposition that
“[p]oint-to-point architecture is . . . whereetlprocessors are connectesing single point-to-

point links. There is only one processor on eside of the link . . . .” Dkt. 137-1 at®s.

% The testimony of an inventor “cannot béige on to change the meaning of the claims.”
Markman 52 F.3d at 983. In particular, “[tjhe subjeetimtent of the inventor when he used a
particular term is of little or no probative weight in determining the scope of a claim (except as
documented in the prosecution historyjl’ at 985. This rule remains true “[w]hether an
inventor’s testimony is consistent with ahder or narrower cliai scope” because “that
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Professor Arvind Mithal similayl opined in his declaration thtte claims, specifications, and
prosecution history indicate thatamder to have a “point-to-poirgrchiecture’ . . . it is not
sufficient if the system has direct connectibesween other components besides processors.”
Dkt. 147 | 37.

In contrast, Professor Mark Jones concluddss declaration @it a “point-to-point
architecture” need only include “processing esidbecause the claims of the 121, '206, and
'254 patents only mention “nodes” or “processing nodes.” Dkt. 139 1 11-15. According to
Professor Jones, a “node” can be a single process@ould also include multiple processors or
other subunits such as “I/O bridgeK § 14. Professor Jones aeno other definition of
“processing nodes.”

The Court agrees with Professor Jonesfttiatlaims, specifications, and prosecution
history indicate that a “pointtpoint architecture” could includ@rocessing nodes” that are not
limited to single processors. The Court, however, finds nothing in the claims, specifications, or
prosecution history to indicateaha “point-to-point architeéare” could exist without any
processor directly connectedanother processor. The patedisclose only embodiments in
which at least two processors are directly coratetd each other. “Paii-to-point architecture”
must at least include multiple processors.

2. Shared Memory Address Space

Memory Integrity argues that use of a sharezimory address space distinguishes “point-

to-point architecture” from other methods afeirconnection such astexnal networks. Intel

testimony is still limited by the fact that anwventor understands the invention but may not
understand the claims, which are typically tdfby the attorney prosecuting the patent
application."Howmedica Osteonics Corp. v. Wright Med. Tech., B#0 F.3d 1337, 1346-47
(Fed. Cir. 2008). Nonetheless, an inventor&iteony “may be pertinerats a form of expert
testimony, for example, as to understanding thebbskeed meaning of particular terms in the
relevant art.1d. at 1347 n.5. This is the case here.
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responds that the patents omitted “shared memddyess space” from their definitions of
“point-to-point architecture.” The Caubegins with the intrinsic evidence.

Some of the patents include claims ttigcuss a shared memory address space while
other patents do not. The '409 patent most clezdtjresses shared memory space. The patent
claims a cache coherence controligherein the plurality of locgbrocessors in the cluster share
a memory address space with a plurality of lamal processors in the non-local cluster.”

‘409 patent at 18:37-39, claith Additionally, the 409 patent claims a cache coherency method
including “the non-local cache coherence condrodissociated with a remote cluster of
processors connected through a ptoapoint architecture, wherethe remote cluster shares an
address space with the local cluster of processlatsat 19:38-42, claim 25. Claim 34 of the

'409 patent describes a “non-locache coherence controller assted with a remote cluster of
processors connected throughaant-to-point architecture, venein the remote cluster of
processors shares an address spétethe local clusteof processors.ld. at 20:13-17, claim

34. Claim 42 of the 409 patent describes aaystonsisting of a fitscluster with a first

processor and a second cluster wittecond processor, “the fiesxd second processors sharing
a common virtual address spacdel.’at 20:50-51, claim 42.

The '636 patent claims a cache coherency method in which “a plurality of request cluster
processors in the request cluster share a mesparge with a plurality diome processors in the
home cluster.” '636 patent 20:46-48, claim 13. The 121 pateritims do not mention shared
address space at all.

The '206 patent claims a computer systarherein the interconection controller in
each cluster is operable to uniquely map seleated of locally generated transactions directed

to others of the clusters &oglobal transaction space, anthogely generated transactions
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directed to the associated local nodes to tbal lvansaction space.206 patent at 19: 34-41,
claim 16. Other than this mentioh “global transacbn space,” the '206 patents’ claims do not
describe any shared memory address space.

Claim one of the '254 patent mentionddigal memory space” several times. For
example, the patent describes circuitry thatctela first protocol enge based on “destination
information associated with a memory trastg&mn of the memory transactions where the
destination information corresponds to the fitdiset of the global memory space” and selects a
second protocol engine “whereetdestination information corqgsnds to the second subset of
the global memory space.” '254 patent at 18:32e86m 1. The '254 patent also claims a cluster
“wherein the interconnection conltier is further configured suctinat the second subset of the
global memory space is mutually exclusivelw# first subset of global memory spade.”at
18:57-60, claim 8.

The claims do not indicate whether “pointgoint architecture” requires use of shared
memory address space. The specifaraj however, provide some guidan8ee Retractable
Techs,. 653 F.3d at 1305 (“It is axiortia that the claim constructin process entails more than
viewing the claim language in isolation. Claimdmage must always be read in view of the
written description . . . ."”). The '636, '409a’'121 patents statén a point-to-point
architecture, a cluster of processors includes ntelfippcessors directly connected to each other
through point-to-point links. By ursg point-to-point links instead of a conventional shared bus
or external network, the multiple processorsumed efficiently in a system sharing the same
memory space.” '636 patents at 5:8-14; '409 paatdt32-38; ‘121 patent at 4:38-43. Each of
these three patents also teadhes “delay in an architecture using a shared memory space is

significantly less than the delay conventional message passamnyironments using external
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networks such as Ethernetoken Ring.” '636 patent at®:9; '409 patent at 5:28-31;

121 patent at 5:35-38. Bfact that the patents distingustior art that does not use shared
memory space must inform the claim constructi®ee Retractable Tech653 F.3d at 1305
(holding that the district coudrred by construing “body” to include multiple pieces where the
patent expressly “distinguish[ed] prior art s\yges comprised of multiple pieces” and disclosed
only embodiments “having a body that is a single piec@.1); Corp. v. Tekmar Cp115 F.3d
1576, 1581 (Fed. Cir. 1997) (limiting “passage’htin-smooth structures where the patent’s
“description expressly distinguisfd] over prior art passages batstg that those passages are
generally smooth-walled”).

Additionally, the disclosures in the patentpeatedly refer to shad or global memory
space. All five patents include Figure 1A, “a demmatic representation of one example of a
multiple cluster, multiple processor systemiethmay employ the techniques of the present
invention.” See, e.9.'636 patent at 7:5-7. The patentatset “The procesng clusters 101, 103,
105, and 107 are connected to eachratim@ugh point-to-point links 1HLf.” See, e.qgid.
at 7:9-11. The '206 and '254 patents further expl“The multiple processors in the multiple
cluster architecture shown in FIG. 1A shagabal memory space.” '206 patent at 3:15-15;
'254 patent at 3:18-19. Thé36, '409, and '121 patents includesimilar statement: “In one
embodiment, the multiple processors in the multiple cluster architecture shown in FIG. 1A share
the same memory space.” '636 patent at 7: 11408 patent at 6:14-16121 patent at 6:16-18.
Further, in the '206 and '254 paits, Figure 11 “is an exemplanyapping of protocol engines in
a processor cluster to a global memory spaeenmlti-cluster system.” 206 patent at 2:42-44;

'254 patent at 2:45-47.
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Yet, although the patent claims and speations indicate tat “point-to-point
architecture” used by the inventioissfrequently used in systemsth shared or global memory
space, the intrinsic evidence does not clearlycatdi whether the architecture requires such a
memory space. The Court therefore turns tcetttansic evidence presented. In his declaration,
Professor Mithal opined, “The manrniarwhich processors are connectedy( point-to-point
links or some other type abnnection) and the manner in which processors acces®data (
shared memory address space or non-shared medress space) are independent choices.”
Dkt. 147 § 43. According to Professor Mithaly6Bessors directly connected through point-to-
point links may utilize a single shared memadgdress space or each processor may have a
private memory that is not sharettd’ Professor Jones disagrdemked upon how the patents
distinguish prior art computer sigms, such as Ethernet netkgrin which separate computers
“typically” have their “own memory and meory address space.” Dkt. 139  18. In his
declaration, Professor Jones asophasized the repeated referernoeshared or global memory
space in the '206 and '254 patents.

The patents distinguish overigrart architecture that doest use shared or global
memory address space, but nothing in the clainspecifications indicatihat “point-to-point
architecture” requires such a memory address space. The patents all suggest that Figure 1A,
showing point-to-point architecture in a shamemory address space, is only one embodiment
of the architecture, and specific embodimentcdbed in the specifications do not limit the
claims.SeeSciMed Life Sys242 F.3d at 1340 (noting that “therdmal sins of patent law” is
“reading a limitation from the written descriptiorto the claims”). Moreover, even Professor
Jones concedes that prior art computer systeatsifie other architectures only “typically” have

private, as opposed to shared, memory addregespmeaning that a particular type of memory
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address space is not inherenany specific architecture. Therefore, the Court concludes that one
skilled in the art reading th@aims, description, and proseautihistory would understand that

the term “point-to-point architecture” in the patents is not limited to a computer system using
shared memory address space. As Professor Mikpddined, for the purposes of the patents-in-
suit, the type of connection and the mannexaafessing data are inndent variables.

3. Construction

Based on the above analysis, the Court consti@nt-to-point architecture” as follows:
“an architecture including multiple processorattare directly connected to each other through
point-to-point links.”

B. Term Two: “a cache access request”

Memory Integrity’s Proposed Intel's Proposed Construction
Construction
“a request for access to data that mala request for access to data stored in
be stored in cache” cache”

The term “a cache access request” appedigiasserted claims of the '636 and
'409 patents. The parties primarily disagreeoae issue: whether tlmequested data must
necessarily be present in the cache ormastbe present in the cachdemory Integrity argues
that a person of ordinary skill in the art wowinderstand “a cache access request” to encompass
access requests that result in “cache misses"-mwlerequested portion of memory (called a
“line” or a “block”) is not present in the cacHatel responds that its definition includes the
possibility of a cache miss. Intel further argtiest Memory Integrity’s definition improperly
conflates the concepts of “a cache access request” and a “pndtiely’the parties agree to
define as “a mechanism for eliciting a respoinse a node to maintain cache coherency in a

system.” Dkt. 125 at 3.
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The parties agree that a pansof ordinary skill in theart would understand that data
sought by “a cache access request” is not guaedrtb be in theache because the cache
contains only a limited subset of the overall datanain memory. According to Intel, the plain
meaning of “request” allows for a “requestatidoes not produce a desired response. Intel
analogizes to a request for a book from a librarthefbook is checked out, that result does not
change the nature of the request; it widba request for a book in the library.

1. Whether Data May Be Stored in Cache

The claims in the '636 and '409 patentsri define “a cache access request.” The
claims do, however, recite “a cache access reaedta “probe” as distinct claim elements.
See, e.9.636 patent at 20:31-40, chaill (referring to “receiving eache access request from a
request cluster processor” and “sending a peds®ciated with thcache access request”);

'409 patent at 22:10-15, claim %&ferring to “a cachaccess request originating from a first
cluster of processors” and “sending a probeddes associated with the first cluster of
processors”). The specifications also refer tadahe access request” antprobe” as separate
and distinctSee636 patent at 10:14-16 (“Data or cachccess requests usually target the home
node memory controller. Probes are used taygeach cache in the system.”);409 patent at
9:17-19 (same).

The claims indicate that a request is netélquivalent of a probe. The specifications
show that requests “target” while probes “queftie plain and ordinary meaning of the patents
thus establishes that “a cache ascequest” is, at least typicalljistinct from a probe and more
than a query for data that may or may noirbeache memory. Although the request may result
in a “cache miss,” the request is more defithin the definition proposed by Memory Integrity

suggests.
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This understanding of “cache access reduashports with ekinsic evidenceSee
Omega Eng’g, Inc. v. Raytek Carp34 F.3d 1314, 1332 (Fed. Cir. 2003) (“Although expert
testimony and declarations are useful to contlat the construed meaning is consistent with
the denotation ascribed by thosehe field of the art, such extsit evidence cannot be used to
vary the plain language of the patent document.” (citations omitted)). For example, in his
deposition, inventor David Glasco states thgprobe” is “different” from “a cache access
request” and that the two terms refiefunique messages.” Dkt. 162-1 at“1/&dditionally,
Professor Mithal explains, “[E]ven in the cadea cache miss, the request itself was still a
request for access to data staredache.” Dkt. 147 § 49. Finally, Professor Jones states that “a
cache access request” asks for data timatybe stored in the cache” amay notbe stored in the
cache” because “there is no way to know whethienot a cache acse request will miss until
the cache is actually checked.” Dkt. 139 | 25. &sdr Jones does not, however, indicate that a
“request” is the equivalent of a “probe” and diat take issue with any definition of “a cache
access request” that could allow for cache misses.

Before oral argument, the Court explainedh® parties in a minuterder that the Court
is concerned that Memory Integrity’s propoappears to conflate request and probe, while

Intel’s proposed construction does not expresalgrporate the possibility of a cache miss. In

* As noted previouslysee supranote 3, an inventor’s subjective intent is of little weight
when it comes to understanding patent cladmsinventor’s testimony, however, “may be
pertinent as a form of experstenony, for example, as to undeanding the established meaning
of particular terms in the relevant arHowmedica Osteonic$40 F.3d at 1346-47. As with
Mr. Morton, the Court finds Mr. Glasco’s testimopgrtinent as a form axpert testimony as to
understanding the meaning of the disputechsein the field. His testimony concerning
“requests” as opposed to “probes” resemblegrkientor testimony that the Federal Circuit
found pertinent ilApple Inc. v. Sanumg Electronics Compan2016 WL 761884 (Fed. Cir.

Feb. 26, 2016). There, the inventestified that he understood “a shared library program and a
server” to be “two different ways of implemeamgithe function described in the [patent-in-suit].”
Id. at *5 n.6. The Federal Circuit found thaistkestimony “undermin[ed] Apple’s arguments

that a shared library program da@ a separately running servedd?
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response to the Court’s conngethe parties submitted revisproposals for this term’s

construction.

Memory Integrity’s Revised Intel's Revised Proposed
Proposed Construction Construction
“a request for access to data stored| ita request to cache, distinct from a
cache, including a request that may| probe, for access to data”
result in a cache miss”

Intel’'s revised proposal requires that aduest” to cache alwaysd necessarily be
distinct from a probe. Although, as explained abdhe specifications dmdicate that the two
terms are separate and distinct, the Court is ling/ilo expressly import this limitation into the
claims when the claims do not include the limitatiae Specialty Composites v. Cabot Gorp.
845 F.2d 981, 987 (Fed. Cir. 1988) (citingmelson v. United State&s2 F.2d 1538, 1551-52
(Fed. Cir. 1985)) (“Whera specification does nogquire a limitation, that limitation should not
be read from the specification into the clain{grhphasis in original)). The specifications recite
only what a “request” does “usuallySee636 patent at 10:14-16. Moreover, Intel provides no
prosecution history showing thislemory Integrity disavowed a “request” that may, in some
limited circumstances, have overlapping features with a “probe.”

If and when a “request” may possibly a&elia “probe,” while still satisfying the
definition allowed by the evidence, isactual question appropriate for the juBge Eon Corp.
IP Holdings LLC v. Silver Spring Networks, In2016 WL 766661, at *3 (Fed. Cir. Feb. 29,
2016) (“[C]ourts should not reke questions that do not godtaim scope, but instead go to
infringement . . . or improper attorney argument . . .PHG Indus. v. Guardian Indus. Corp.
156 F.3d 1351, 1355 (Fed. Cir. 1998) (“[A]fter treud has defined the claim with whatever

specificity and precision is warranted by theglaage of the claim and the evidence bearing on
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the proper constructiothe task of determining whethtire construed claim reads on the
accused product is for the finder of fact.”).

Memory Integrity’s revised proposal, oretbther hand, avoids expressly conflating
“request” and “probe” and addresses that Cogudiscern that Intel’s proposed construction may
suggest that a “request” that results in a caclss minot truly a “request.” Memory Integrity’s
revised proposal does no more than take Inteliginal proposal and @kain what Intel admits
in its reply brief: that “the desired responseas guaranteed. If a cachecass request is sent to
a cache without the desired data, then there will be a cache miss.” Dkt. 151 at 25. Because
Memory Integrity’s revised proposed constrantboth differentiates beeen a “request” and a
“probe” and allows for cache missdéise Court adopts ik construction.

2. Construction

Based on the above analysis, the Court construes “a cache access request” as follows: “

Q

request for access to data stoiredache, including a requesathmay result in a cache miss.”

C. Term Three: “the cache access request”

Memory Integrity’s Proposed Intel's Proposed Construction
Construction
This term is governed by its plain and409 claims 1, 6: “the cache access
ordinary meaning. No further expressequest that originates from the first
construction is needed. plurality of processors and is received
by the first cacheaherence controller”

The term “the cache access request” appeateiasserted claims of the '409 patent.

Initially, the parties appear to disagree on whetltteg €ache access requestthie request

® Intel originally proposed constructing “thect& access request” in these claims as “the
cache access request that the first cache coherence controller receives from the first plurality of
processors.” Dkt. 125 at 5-6. Intel amendegbrtsposed construction in response to the Court’s
tentative opinion, submitted to the parties on March 9, 28&éDkt. 192.

® The parties initially disputed the meaning of the term “the cache [access] request” in
asserted claims of both the’636 and '409 patentd,Intel proposed five different constructions.
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referred to earlier in the clainas can be applied to requests attien the one referred to earlier
in the claims—e., whether the term should be constrasdncorporating the “antecedent basis
for each claim.” Dkt. 135 at 26. At a deeper le@wever, the disagreement actually concerns
whether “the cache access request” may undergaart of alteration between when a cache
coherence controller firsteceives the request and whigae controller forwards it.

1. The Antecedent Basis for the Claims

The parties agree that the term “the caclressrequest” has a clear antecedent basis in
the patents. Intel, however, argubat Memory Integrity claims in its infringement contentions
that different requests can be bo#hcache access request” atkle'’cache access request.”
According to Intel, Memory Integrity should nio¢ allowed to use purported plain meaning to
avoid a construction that makes clear that @hehe access request” refers to the same request
referenced earlier in the claims.

'409 patent claim one describes a “first cache coherence controller . . . configured to
receive a cache access request aaing from the first pluralityf processors and send a probe
to the first plurality of processors in the ficdtister.” '409 patent a7:52-54. In claim one, the
term “the cache access request” follows this description ¢ohcat 17:54-55. Claim six of the
'409 patent describes a “first cache cohererw#roller coupled to the second cache coherence
controller and constructed to receive a cache access request originating from the first plurality of
processors and send a probe to the first plurality of processors in the first cldster18:16-

18. In claim six, the term “the cache accespuest” follows this description onde. at 18:18-

19.

After the parties’ claim construction briefing,wever, Memory Integrity amended its asserted
claims. Because “the cache acaespiest” now appears only isserted claims one and six of
the '409 patent, Intel proposes owlye construction for the term.
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As the Federal Circuit has noted, “[i]t is daof law well established that the definite
article ‘the’ particularizes thaubject which it precedes. It isveord of limitation as opposed to
the indefinite or generalizg force of ‘a’ or ‘an.” Warner-Lambert Co. v. Apotex Corf16
F.3d 1348, 1356 (Fed. Cir. 2003) (quotiéugn. Bus. Ass’'n v. Slate231 F.3d 1, 4-5 (D.C.

Cir. 2000)) (quotation marks omitted). Where sefgackauses in a patent claim use identical
language and contain the samertethe term carries the same meaning in both clauses despite
being proceeded by “a” in the first clause and “the” in the se@a®lProcess Control Corp. v.
HydReclaim Corp.190 F.3d 1350, 1356 (Fed. Cir. 1999) (“Itlsar from the language of the
claim itself that the term ‘a discharge rate’ in sla(b] is referring to the same rate as the term
‘the discharge rate’ in clause [d]. This conctushecessarily resultsoim the identical language
associated with the term ‘discharge rate’ . . . .").

In the patents-in-suit, the term “the cadrccess request” clogdbllows the term “a
cache access request.” Nothing in the claims’ teditates that the definite article “the” denotes
a request separate and distinct from the eadiuest proceeded by thedefinite article “a.” In

fact, Memory Integrity concedélat “the request’ is the regst referenced earlier in the
claims.” Dkt. 146 at 17. Memory Integrity argubswever, that after th€ourt has construed “a
cache access request,” the latter term “the cacbess request” has a plain meaning that a jury
will readily understand based upon the antecedageusMemory Integrity further argues that
Intel’s construction adds structirequirements not present iretblaims by suggesting that the
request that the cache coherenmetioller receives must be idéral to the cache access request
that the cache coherence controller sends.

Intel counters that a determination thidie cache access request” has a plain and

ordinary meaning is insufficient t@solve the parties’ disput8ee O2 Micro Int’l Ltd. v. Beyond
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Innovation Tech. Cp521 F.3d 1351, 1361 (Fed. Cir. 2008) (“Aatenination that a claim term
‘needs no construction’ or has the ‘plain and wady meaning’ may be inadequate when . . .
reliance on a term’s ‘ordinary’ meaning does resolve the parties’ dispute.”). According to
Intel, Memory Integrity’s infringement contentise show that Memory Integrity will attempt,
among other things, to argue thatréquest” refers to a “Request For Ownership” whike*“
request” refers to a “RdinvOwn” requeSee, e.q. 409 Patent Contentions, Dkt. 136-16 at 3.
Additionally, Intel argues that the specification’s wd the word “forwarding” shows that “the
cache access request” that is receiverh a request cluster is the same as the request that is sent
on to a non-local clustegee, e.g.409 patent at 3:25-32 (da#hing how “[a] cache access
request is received from a local processor” @nedpossibility of specutave probing is assessed
“before forwarding the cache request to a-famal cache cohenee controller”).

2. Possible Changes to “the Cache Access Request”

Although the parties agree that,theory, “a request” andtfe request” should carry the
same meaning when the context of the claim indidatesthis is the case, the parties continue to
disagree on whether “a request”yrze altered before a cache coherence controller sends “the
request.” As highlighted by Memory Integrity gthext of the specifications call into question
Intel’'s argument that “the requésent is always identical e request received. The patent
specification indicates that there may be soar@tion between the request received and the
request sent because the patent specificasitas, “[A]though messages associated with
requests, probes, responses, arid dee described as forwarded from one node to another, the
messages themselves may contain variationsne embodiment, alterations are made to
messages to allow the multiple cluster architectarbe transparent to various local nodés.”

at 10:54-59.
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Intel responds that the altered messages atégasociated” with the requests and that
the requests themselves are not actudtdyed. Intel does not, however, deny that the
specification describes “a request” as a “messddedt 9:14-17 (“In one example, a coherence
protocol contains four types of messages; datzache access requests, probes, responses or
probe responses, and data packets.”).

Additionally, ordinary grammatical concepislicate that thereeed not be an exact
correspondence between a noun proceeded by tingelarticle “the” and the immediately
antecedent use of the same noun proceeded laydiinite article “a.”An anaphor depends on
an antecedent for its meanihgaure Gardelle provides an example in her artiasteaphora,”
“Anaphor” and “Antecedent” in Nominal Anaphora: Definitions and Thetaral Implications
22 Cercles 2012, at 25, available at http://weescles.com/n22/gardelle.pdf (last visited
March 22, 2016): “The cat jumped out of the anaic onto the table.” Here, “[t]he cat denotes
that the referent is a cat, but phe previous mention of the arahtan saturate the phrase and
determine that the referent is the specific cat mentioned ahead in the depiction of thddcene.”
Thus, an anaphor, might not simply relate bicthe antecedent on a one-to-one basis because
the anaphor “includes the information given before,digm that given in #hclause that contains
the anaphor.1d. at 34.

To capture this concept, Francis Cornisbposes the term “antecedent-trigger,” which
would include “no associated assumption thest firmal device wholly determines the in-

context sense and refeoenof a given anaphorAnaphora, Discourse and Understandii@

"“Anaphora” is “use of a gramatical substitute to refer to a preceding word or group of
words.” Webster’s Third New International Dionary of the English Language Unabridgeéd
(2002). “Anaphora” also refers to “the relatiortieeen an anaphor and an antecedent, where the
interpretation of the anaphor is determin&that of the antecedent.” Rodney Huddleston &
Geoffrey Pullum;The Cambridge Grammar of the English Languag63 (2002) (emphasis
omitted).
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(Clarendon Press 1999). As Cornish explainsglis “a dynamic relationship between the
antecedent-trigger and anaphor” characterizedhy ldck of any necessary formal parallelism
between antecedent-trigger and anapHhdr.Cornish gives the following example: “Joe ate an
apple last night, but was much too acidic for his likingltl. at 44. (emphasis in original). “It”

in the example “accesses the apple in questids ipaten’ (or partiallyeaten), not pristine,
state.”ld. According to Cornish, the human mind iqtests “the anaphoric predication as a
whole” in a way that “is integrated into thentext provided by the prossing of the antecedent-
trigger clause, as well as earliones, in addition to theferences introduced by such
processing.’ld.

The term “a cache access request originating from the first plurality of processors” is an
antecedent-trigger for “the cache access requélat the anaphor derives meaning from the
antecedent-trigger does not, however, mean teanlphor is not also independently modified
by the context in which it appears. For instarnt@m one states that “the cache access request is
received by a serializan point in the second clusterridicating that the request is both
temporally and spatially removed from “a cadtcess request originating from the first
plurality of processors.” '409 pent at 17:52-56. Thus, “the@che access request” need not be
exactly identical to the antecedeaferred to by “a ca@gaccess request,e., the request could
undergo changes after it originafemm the first plurality of proessors. The specifications show
that variations may occur, ancetboncept of an antecedent-triggdows for such variations.

Accordingly, the Court construes the tefitime cache access request” as having the plain
and ordinary meaning given to it by the claiAgury can understand the scope of “the cache
access request” from the text of the claims ambtruction of the term “a cache access request.”

SeeActivevideo Networks, Inc. v. Verizon Commc'ns, @4 F.3d 1312, 1326 (Fed. Cir. 2012)
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(holding that the a district court commits no emad properly resolves disputes between parties
by giving terms “plain meaningbat do not require additionabrstruction” when one party’s
“proposed construction erroneously reads limitatiotns the claims”). Additionally, the jury, as
the finder of fact, must determine precisely wéats of alterations would so materially modify

a cache access request that it could no longer properly be considecadhe access request
that derives meaning frothe antecedent-trigge8ee Eon Corp2016 WL 766661, at *3
(“[CJourts should not resolve questions thatnot go to claim scope, but instead go to
infringement . . . or improper attorney argument . . . .").

3. Construction

Based on the above analysis, the Court coastfthe cache [accesgquest” as having
its plain and ordinary meaning in light of tbenstruction of “a cachecaeess request,” where the
noun following the definite article “the” refers battkthe noun, or its material equivalent, that
follows the immediately antecedent udehe indefinite article “a.”

D. Term Four: “states associated with selected ones of the cache memories”

Memory Integrity’s Proposed Intel's Proposed Construction

Construction

“cache coherence protocol states | Plain meaning. To the extent a

associated with selected ones of thé construction is necessary: “status of data

cache memories” stored in selected ones of the cache
memories”

The term “states associated with seddabnes of the cache memories” appears in
asserted claims of patent '121. The parties despditether the term has the plain meaning of the
“status of data stored in selected ones efd&iche memories,” including whether the data is
present in the cache, or whether the term ghballimited to “cache coherence protocol states”
that do not include whether the data is presenaiche memory. Memory Integrity argues that a

person of ordinary skill in the art would umgand “state” as reféng to cache coherence
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protocol states. Intel responds that Memorydritg’s construction igoo narrow and that the
patent never limits “state” to “caelcoherence prototstates.”

1. Whether “States” Is Limited to Cache Coherence Protocol States

The '121 patent claims a computer systeat uses a probe filtering unit to receive
probes “and to transmit the probes only to sekkcines of the processing nodes with reference
to probe filtering information repsentative of states associated with selected ones of the cache
memories.” '121 patent at 38:7, claim 1, 32:12-15, claim 18he patent further claims a
computer system that evaluates probes to datermhether a valid copy of data is in any cache
memories using “probe filtering informati@ssociated with the probe filtering unit and
representative of states associated satlected ones of the cache memoritsks.at 32:51-54.
The claims offer no other definition of “state.”

On the other hand, the specification discusisesneaning of “state” several times. The
specification describes “a cohace directory that can beadgto allow management and
filtering of probes.ld. at 13:44-45. In an embodimentpileted by Figure 7, the directory
“includes state information 713, dirty data owner information 715, and an occupancy vector 717
associated with memory lines 711d’ at 13:55-57 The specification notes, “In some
embodiments, the memory line statesraoglified, owned, shared, and invalidd’ at 13:58-59.
The states of “modified, owned, shared, andhlid” appear in column 713 of Figure 7. The
specification defines “occupancyater” as “[a]Jny mechanism for tracking what clusters hold a
copy of the relevant memory line in cachlel’at 14:2-4. The specificatn further explains that
“an occupancy vector 717 can be checked to determine what caches share the releviht data.”

at 13:64-66.

® The numerals 711, 713, 715, and 717 all reptessparate columns in the Figure 7
table.
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Memory Integrity argues that Figure 7 establishes that the term “states” refers to cache
coherence protocol states, sash“modified, owned, shared, and invalid,” and does not include
presence information. According to Memory ¢y, Figure 7 would not have shown a separate
“occupancy vector” column if “states” conveyiediormation about where data is located. The
Federal Circuit, however, emphasizes that tsoomust not confine claims to specific
embodiments without evidence that “the pagenhstead intends for the claims and the
embodiments in the specificatitm be strictly coextensivePhillips, 415 F.3d at 1323. Here, the
specifications do not indicate amtention to limit the claims to the embodiment in Figure 7.

The specification shows that the separatemaokiin Figure 7 are not mutually exclusive.
Although Figure 7 also includes a separate coltonfidirty data owner information,” the
specification describes the “dirty” status of dasaone of the claimed “states.” The specification
explains how a memory controll&generates probes to all of the nodes in the cluster (including
the cache coherence controller) asking whethgrof the nodes have the requested memory line
in their corresponding caches iither a ‘dirty’ (i.e., modified)r ‘clean’ (unmodified) state.”

121 patent at 19:21-25. Ehspecification goes on to identify alitty’ state” of data and clarify
how the directory uses “the indicated statéhef corresponding memolipe, e.g., ‘clean’ vs.
‘dirty.” Id. at 20:38, 22:45-46.

Moreover, the specification expressly states itinagntion is not limitd to any particular
set of “states.” Although Figure 7 “includes fioair states of modified, owned, shared, and
invalid,” the patent stressesatt'it should be noted that geoular implementations may use a
different set of states. In one example, a systey have the five states of modified, exclusive,
owned, shared, and invalid. The teirfues of the present inventionnche used with a variety of

different possible memory line stateld” at 14:30-36. Memory Inteiy argues that a person of
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ordinary skill in the art would undstand that this passage mereliabishes that “states” is not
limited to any particular set @hche coherence protocol states. Intel points out, however, that

the patent uses the term “cache coheggrotocol states” in other placesesd.at 19:1-12

(“This information corresponds todlstandard coherence protocol states . . .”), but does not use
that term in the passage discussing the poss#def a different set of states. This omission,
argues Intel, shows that thetpatees differentiated betweendts” and “coherence protocol
states” and that they did not intend to limit tbemer broad term to the latter narrow term.

The specification also contains evidence thatpatentees intendéstates” to include
presence information. For example, the desanptif Figure 7 and Figure 8 reads, “According to
a specific embodiment, the directory of sharedlest may be implemented as described above
with reference to FIGS. 7 and 8, and indicates where particular memory lines are cached within
the cluster.1d. at 28:31-34. In addition, éhspecification explains @b information regarding
“the memory address correspomglito the cached memory lirtbe remote cache location,
whether the line is ‘clean’ or ‘dirty,” and whwdr the associated processor has read-only access
or read/write access . correspondsto the standard coherence protocol states.” Id. at 18:67-

19:5. These descriptions suggesatss” may include informatioabout whether data is present
in a particular cache.

Nevertheless, the claims and specificatiortdotain some ambiguity about the breadth
of the term “states.” Because “probe filtering information” is only “representative of states
associated with selected ones of the cache megjb“states” and other information, such as
presence information, could be separate and disteetd. at 31: 3-7, claim 1, 32:12-15, claim
16. In addition, in one place in the specificatithe patent explains that “because the cache

coherence directory provides infornmatiabout where memory lines are cachgdell astheir
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states, probes only need be directvard the clusters in which the requested memory line is
cached.ld. at 19:36-40. Information about the locatiof cached data could differ from the
“states” of the data. The Court thusrtsi to the extrinsic evidence presented.

In his declaration, Professor Mathasserts that a person oflimary skill in the art would
understand “states” as referringseveral different types of information “helpful for performing
cache coherence functions.” Dkt. 147 1 57. Acecaydo Professor Mithal, the goal of a cache
coherence protocol—reducing praipaffic—could be served by “d®information that consists
of mere presence andmpresence informationld. 9 58. Professor Mithal concludes, “Thus,
‘state’ information refers to any type of infoation on the status of data in cache memories—
including whether it is @sent in certain cachdd. { 60.

In Professor Jones’s declaration, he disagmwith Professor Mithal, asserting that
although the term “state” may have many broanings in the English language, “state” is
understood to refer to “cache coherence protsiade” in the field of cache coherency. Dkt. 139
1 31. Professor Jones cites multiple texts in support of his assertion. These texts, however,
actually support Professbfithal’s position that “states” mayave many different meanings in
the field of cache coherence and may inclpsence information. Fexample, Professor
Jones cites Sorin, et ah,Primer on Memory Consistency and Cache Coher&kl),

Dkt. 138-9. The primer explains, “Many coherencat@cols use a subset of the classic five state
MOESI model [Modified, Owned, Exclusive, Skdr Invalid].” Dkt. 138-9 at 106-7. The invalid
state may indicate that a cache does not contalioc of data, a situation that may also “be
denoted as the ‘Not Present’ statiel.”The primer also clarifies, “There are many possible
coherence states, but we focus our attentidhignprimer on the well-known MOESI statedd.

at 108. The primer therefore indiea that although therm “states” include well-known sets of
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coherence protocol states, thertanay also generally refer iaformation about the status of
data in a cach@.

Moreover, Intel submitted a supplemental decianadf Dr. Daniel JSorin, the author of
the primer in question. In his declaration, Dr. Batates, “A person of ordinary skill in the art
would understand the term ‘states@sated with selected onestbé cache memories’ to not be
limited to cache coherence protocol states, lae broad enough todiude the condition of
presence—i.e., what is stored in cache memory.” Dkt. 196-1 § 17. Additionally, Dr. Sorin
clarified that the primer “does not use the téstate’ to mean only a cache coherence protocol
state. As examples, the book uses the termal ‘fitates of the memory’ and ‘state of a
register.” Id. I 19. Considering the extrinsic and insimevidence, the Court finds that one
skilled in the art would have an understandinfstdtes” as the status of data in cache memory.
The Court construes the term beyond its plaganing to resolve the parties’ dispigee 02

Micro, 521 F.3d at 1360-61.

® The Court notes the U.S. Patent and Traat&rdffice’s Patent Trial and Appeal Board
(“PTAB”) has undertakeimter partesreview (“IPR”) of the '121 patent. PTAB determined “that
‘states associated with seledtones of the cache memories’ is broad enough to include the
condition of presence.” IPR 2015-00159, Institution Decision, Dkt. 136-21 at 9-10. Memory
Integrity argues that the Court should give BATAB decision littlaveight for two reasons:
(1) the decision is not binding on the Court; é2dPTAB generally applies claim construction
standards that differ fronmdse used by district courSee In re Cuozzo Speed Techs.,,[ 193
F.3d 1268, 1276 n.6 (Fed. Cir. 201&9st. granted sub nom. Cuozzo Speed Techs., LLC v. Lee
136 S. Ct. 890 (2016) (noting that “[t]he claimsaof expired patent @athe one exception where
the broadest reasonable interptietais not used [by PTAB and the construction principles in
Phillips, 415 F.3d 1303, are used instead] because the patentee is unable to amend the claims.”).
In its reply brief, Intel does not attempt tdute these points. The Court agrees with Memory
Integrity that PTAB’s decision has little weiglar purposes of construing terms in a district
court, but the Court nonetheless notes that PTAB reached the same conclusion about the
construction of “states associated with seleotees of the cache memesi’ that the Court now
reaches. Courts have held that PTAB decisioag at least provide a district court with
guidanceSee, e.gEvolutionary Intelligence, LLC v. Sprint Nextel Coi2014 WL 4802426, at
*4 (N.D. Cal. Sept. 26, 2014) (“While the PTAB'’s constructions will not be binding on this
court, the IPR will inform thigourt’s ultimate reasoning.”). ThGourt uses the PTAB decision
on this issue not for guidance, but for comfort.
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2. Construction

Based on the above analysis, @murt construes “states assoedatvith selected ones of
the cache memories” as follows: “status of dataest in selected ones of the cache memories.”

E. Term Five: “protocol engine”

Memory Integrity’s Proposed Intel's Proposed Construction
Construction
“a block of hardware within one or | “a component within an interconnectian
more interconnectionontrollers, that| controller that proesses transactiort§”
manages transaction flows, examines
received packet(s) and makes
decisions regarding the appropriate
handling of the packet and any
actions/response which need to be
taken”

The term “protocol engine” appears in teserted claims of the '206 and '254 patents.
The parties primarily dispute whether “protocol emjishould be limited to a specific structure
with specific capabilities. Memory Integrity argues that Intel’s construction of “protocol engine”
is vague and fails to make any distinction kestw “protocol engine” and “processor.” According
to Memory Integrity, Intel’'s construction ign@a&@ow protocol engines manage the flow of
transactions, such as by examining received padkegsresponds that its construction is more
consistent with the plain teachings of the #iations. Additionally,argues Intel, Intel’s
proposed construction does not improperly conflptecessor” and “protwol engine” because a

protocol engine can be ingmented as a processor that processes packets.

9 Intel revised its propose@ustruction in response the Court’s tentative opinion.
Intel originally poposed giving the term “pratol engine” its plain meang or, to the extent a
construction is necessary, construing the tasrfia component for processing transactions.”
Dkt. 125 at 9.
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1. Whether “Protocol Engine” Is Limited to a Specific Structure with Specific
Capabilities

The '206 patent claims a computer systentuding “a plurality of protocol engines for
processing transactions in accordance withche coherence protocol.” '206 patent at 18:9-11,
claim 1. The term “protocol engine” also appethroughout the '206 patent claims. The '254
patent claims “a plurality of ptocol engines configured togmess memory transactions in
accordance with a cache coherence protocol, wheeah protocol engine of said plurality of
protocol engines is configured to be asstyadlistinct subset of global memory space.”

'254 patent at 18:15-21,am 1. As in the 206 patent claims, the term “protocol engine” also
appears throughout the '254 patemicls. The claims of neither patent offer a precise definition
of “protocol engine,” but the claims repedterefer to “protocol engines for processing
transactions” or “protocolrgyines configured to proceghe] memory transactionsSee, e.g.

'206 patent at 18:123, claim one, 20:8-9, clai 21, 20:46-47, claim 30.

The specifications provide additional meanifms‘protocol engine."The description of
Figure 3, contained in both patenéxplains that in “variousmbodiments, the interconnection
controller includes a protocohgine 305 configured to handbackets such as probes and
requests received from processors in variougaisi®f a multi-processor system.” '206 patent at
4:47-50; '254 paterat 4:50-54. The specifications also state:

According to various embodimentf the invention, protocol
engines are blocks of hardwame the interconnection controller
ASIC chip. The functionality ofhese engines are governed by
associated microcode and relganerally to managing transaction
flows. Generally speaking, a proto@igine looks at each packet
received by the interconnecticontroller and makes decisions

regarding the appropriate hding of the packet and any
actions/response which need to be taken.

'206 patent at 12:11-20; '254 pateat 12:14-22. Additionally, ifigure 9 of both patents, “each

of the protocol engines comprises subsadigtidentical hardware blocks, each being
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programmed by the associated micde to perform a particulaype of transaction processing.”
'206 patent at 12:26-31254 patent at 12:28-32.

Intel raises severasues regarding Memory Integrd proposed construction. First,
Intel argues that neither the claims nor the spations require thaprotocol engines be
particular blocks of hardware. The specificatiestablish that “the inteonnection controller [in
which the claimed protocol engine appears] inayepresented (withoutritation) in software
(object code or machine code)idathat protocol engintinctionality is “governed by associated
microcode.” '206 at 12:11-15, 17:49-52; '254 pdtat 12:14-17, 17:51-53. The specifications
also emphasize, “It should be understood thattrious embodiments of the invention may be
implemented or represented in a wide varietways without departing from the scope of the
invention.” '206 patent at 146-49; '254 patent at 17:48-51.

Second, the specifications do not support Menhotggrity’s assertin that a protocol
engine can exist “withione or more interconnection controllers.” Blaims repeatedly refer to
“the interconnection controller” that containsplurality of protocol engines” or “a protocol
engine.” '206 patent at 20:8-7, 21:17-1806 patent 18:16-17, 18:54-55. Additionally, in these
portions of the specifications, the embodiments rilesonly “the intercanection controller.”

Finally, Intel argues that Memory Integritypsoposed construction arbitrarily adds and
removes language from the descriptions of prteagines in the specifications. For example,
Memory Integrity includes “blocks of hardware” from one passage but omits the description that
follows, “on the interconnectioroatroller ASIC chip.” The only consistent description in the
specifications is that protocohgines “process transactions” oedfor processing transactions.”

'206 patent at 1:47-65254 patent at 1:50-67.
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Intel’s points are well taken. The clairmsd specifications indicatthat the protocol
engines process transactions and thatat6pol engine” is located within a single
interconnection controller. The claims and speatibns never require that a “protocol engine”
be represented as “a block of hardware.tA@contrary, the speaifations expressly give
“various alternatives” that are thin the scope of the inventiosLich as an entire interconnection
controller represented “in softne&(object code or machinede),” “a hardware description
language,” or “partially or completely realizedmiconductor devices.” '206 at 17: 49-57; 254
patent at 51-59. In response to Intel, Memiotggrity argues that Inks proposed construction
is vague and conflates “protocol engine” dpbcessor.” Memory Intgrity does not, however,
identify any claim or written description spigiing that a “protocol engine” may never be
implemented as a process8ee In re Paulser30 F.3d 1475, 1480 (Fed. Cir. 1994) (“Although
an inventor is indeed free to define the specific terms used to describe his or her invention, this
must be done with reasonable clardgliberateness, and precision.”).

PTAB also considered Memory Integritygsoposed construction of “protocol engine” as
part of the IPR of the '254 and '206 paterd#timately, PTAB construed the term as “a
functional block for processing transactions.t201-1 at 9-11; Dkt. 201-2 at 9-11. According
to PTAB, “[Memory Integrity’s] proposed constition is an amalgamation of descriptions and
functions associated with exemplary protocajiaas from various parts of the Specification.”
Dkt. 201-2 at 10. PTAB emphasized that it was ‘aifith that, although the alms are interpreted
in light of the Specification—including the portions of the Specification cited by [Memory
Integrity]—limitations from the Specificatn are not read into the claimsd. As noted above,
PTAB decisions are not binding on the Court, thhey may nonetheless “inform” the Court’s

reasoningEvolutionary Intelligence2014 WL 4802426, at *4. EhCourt finds PTAB'’s
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interpretation of the seifications instrative and consistent with tel’'s proposed construction.
Like PTAB, the Court uses the general explematound in the specifations that protocol
engines are “for processing transactions” to comestine term “protocolrgine” as an ordinary
person skilled in the art would have understood it at the time of the patents-in-suit.

2. Construction

Based on the above analysis, the Courtttoas “protocol engine” as follows: “a
component within an interconnection calier that processetransactions.”

F. Terms Six through Nine: “remote protocol engne” / “local protocol engine” / “a first

protocol engine . . .” / “a second protocol engine . . .**
Term Memory Integrity’s Intel's Proposed
Proposed Construction Construction
“remote protocol engirfe | “a protocol engine “a protocol engine
responsible for responsible for

processing transactiong processing transactions
which target remote which target remote as

memory” opposed to local
memory”

“local protocol enginé “a protocolengine “a protocol engine
responsible for responsible for
processing transactiong processing transactions
which target local which target local as
memory” opposed to remote

memory”

“a first protocol engine | This term is governed | “a first protocol engine
configured to be assigned by its plain and ordinary configured to be

a first subset of the global] meaning. No further assigned addresses for
memory space, said first | express construction is| one of either local or
subset of the global needed. remote memory in a
memory space global memory space”
corresponding to one of
local and remote memory

1 Although Intel addressed the “[remote/ldqaiotocol engine” and “[first/second)]
engine” terms separately in its opening brief, Memory Integrity addressed all four terms together.
Because Memory Integrity’s arguments in favoitefproposed constructions and against Intel's
cut across all four terms, Inted@essed the four terms togetheitgreply brief. For the same
reasons, the Court addressedall terms together here.
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“a second protocol engine This term is governed | “a second protocol
configured to be assigned by its plain and ordinary engine configured to be
a second subset of the | meaning. No further assigned addresses for
global memory space, saldexpress construction is| one of either local or
second subset of the needed. remote memory in a
global memory space global memory space”
corresponding to one of
local and remote memory

The terms “remote protocol engine” and “lopabtocol engine” appear in the asserted
claims of the 206 patent. The terms “first prodl engine configuretb be assigned a first
subset of the global memory space, said firbsst of the global memory space corresponding to
one of local and remote memory” and “secondquot engine configured to be assigned a
second subset of the global memory spadd,s&ond subset of the global memory space
corresponding to one of local and remote mefhappear in the asdged claims of the
'254 patent. With regard to all four termsetparties dispute wheththe separate claimed
protocol engines may each procbsth remote and local memory, as Memory Integrity
proposes, or whether the claimed protocol engimeg process either traactions that target
remote memoryr transactions that target local membugt not both, as Intel proposes.

1. Remote Memory vs. Local Memory

The '206 patent claims “a computer systemmprising one or morngrocessor clusters”
in which each cluster includes srterconnection controlte‘compris[ing] a plurality of protocol
engines for processing transactions in accordaiittea cache coherence protocol, wherein the
plurality of protocol engines in eaafiterconnection controller includesleast one remote
protocol engine for processing transactions targeting remote memory and at least one local
protocol engine for processing transactions targeting local memory.” '206 patent at 18:5-15,
claim 1 (emphasis addedge alsad. at 19:5-10, claim 120:10-13, claim 21, 21:20-22,

claim 39.
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The '254 patent claims a clustsomprising, among other things:
the interconnection controllerdluding a plurality of protocol
engines configured to process memory transactions in accordance
with a cache coherence protocol, wherein each protocol engine of
said plurality of protocol engisds configured to be assigned a
distinct subset of a global memapace, the plurality of protocol
engines further comprising: (a)irst protocol engine configured
to be assigned a first subset of the global memory space, said first
subset of the global memory space corresponding to one of local
and remote memory; and (b)a second protocol engine configured
to be assigned a second subset of the global memory space, said

second subset of the global memory space corresponding to one
of local and remote memory . . . .

'254 patent at 18:13-28,ain 1 (emphasis added). The '254 patieirther claims “[t]he cluster

of claim 1, wherein the interconeteon controller is furtheranfigured such that the second
subset of the global memory space is mutuallywesiee of the first subset of the global memory
space.’ld. at 18:57-60, claim 8.

The claims do not expressly clarify whatlag‘remote protocol engine” may process
local memory in some cases or whether a “lpeatocol engine” may process remote memory in
some cases. Memory Integrity argues that thendaiise of the word “comprising” suggests that
the claims may cover instrumentalities thatfen additional functionalities, even if the
additional functionalities are otherwise incotesig with some limitations of the clair8Bee, e.g.
Vivid Techs., Inc. v. Am. Sci. & Eng’g, In200 F.3d 795, 811 (Fed. Cir. 1999) (“The signal
‘comprising’ implements the general rule tladisent some special circumstance or estoppel
which excludes the additional fact infringement is not avoiddaly the presence of elements or
steps in addition to those speciily recited in the claim.”). el responds that it does not seek
to exclude different or additional functionalities. For example, local protocol engines could
process local transactions as well as process inter@g#206 patent at 125-51; ‘254 patent

at 12:46-52. According to Intdl, seeks only to exclude futignalities that the claims
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themselves excludeg., “remote protocol engines” do nptocess local memory transactions,
and “local protocol engirsgd do not process remobeemory transactions.

The specifications provide some assistanaesolving this dispute. Although specific
embodiments do not generally limit the claimseuery disclosed embodiment and every figure
depicting multiple protocol engines in the patetits, protocol engines are assigned either local
or remote memory. For example:

» Remote memory protocol engines (RMPEs) 1002 are
responsible for processing trangans which target remote
memory, i.e., memory associated with another cluster, and
all subsequent transtions in that particular transaction
flow. Local memory protocol engines (LMPES) 1004 are
responsible for processing teattions which target local
memory, i.e., memory associated with the local cluster with
which the interconnection controller is associated, and all
subsequent transactionstire flow. '206 patent at 12:41-

49; '254 patent at 12:42-50.

» Where the packet targets a memory address associated with
a remote cluster, the packet is directed to one of the remote
protocol engines associatedmthe local interconnection
controller. Where the packet targets a memory address
associated with the local clust¢he packet is directed (e.g.,
in the case of a broadcast patckke a probe) to one of the
local protocol enginessaociated with the local
interconnection controller.’206 ent at 19-26;'254 patent
at 16:23-30.

> As discussed above, if the tatgaddress corresponds to the
local memory, the packet is mapped to the corresponding
one of the local protocol enggs. If, on the other hand, the
target address correspondsdmote memory, the packet is
mapped to the corresponding one of the remote protocol
engines. '206 patent at 16:462; '254 patent at 16:51-56.

Memory Integrity cited.inear Technology Corp. ¥nternational Trade Commissiob66
F.3d 1049, 1055 (Fed. Cir. 2009), in support of aisatusion that reciting a “remote protocol
engine” separately from a “local protocol engine” and a “firstquoitengine” separately from a
“second protocol engine” does notguere that corresponding struotsrbe separate and distinct.
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In Linear Technologythe Federal Circuit addressed th&ml construction o& “second circuit”
and a “third circuit” for contrlting a switching voltage regulatdd. The Federal Circuit found
that the two terms did “not require epty separate and distinct circuitéd. The patent required
only that the “second” and “third” ciras “perform their stated functionsld. The Federal

Circuit reached this holding because “there ithimg in the claim language or specification that
supports narrowly construing the terms to reqaispecific structural griirement or entirely
distinct ‘second’ andhird’ circuits.” Id. The “specification expressly disclose[d] that the
‘second circuit’ and ‘third circtii can share common componentsl”

Here, in contrast to the factslahear Technologythe claim language and specifications
repeatedly indicate that a “remote protocol eagand a “first protocol engine” are separate and
distinct from a “local protocol engine” and at®nd protocol engine.” @f both a remote and
local processor was designed to solve a spgmifiblem: “Having a singl protocol engine to
manage transactions . . . can be a trar@magptiocessing bottleneckZ06 patent at 12:20-22;

'254 patent at 12:22-24. The stn of assigning remote memyotransactions to remote

protocol engines and local memdrgnsactions to local protocehgines only makes sense if the
two different types of protocol engines each process a single type of memory transaction. The
situation is akin to a city traffic planner déirig to solve the problem of a congested two-way
street by creating two one-way streets, naghbound and one southbound. It would make little
sense, in light of the problem to be salyto say that the ndrbound street could also
accommodate southbound traffic and the southtcstreet could also accommodate northbound
traffic.

The prosecution history of the patents alshdates that the patentees intended a “remote

protocol engine” and a “tml protocol engine” to porm separate functionSeeSouthwall
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Techs., Inc. v. Cardinal IG Cdb4 F.3d 1570, 1576 (Fed. Cir. 1995)he prosecution history
limits the interpretation of claim terms so as to exclude any interpretation that was disclaimed
during prosecution.”). The original claims o&tt206 patent recited “a plurality of protocol
engines for processing transacis, and wherein at least onetloé interconnection controller
and the local nodes in each clusgeoperable to map the transans to the protocol engines
according to destination information associatéth the transactions.” '206 File History,
Application, Dkt. 136-27 at 34. The examiner regecthis claim as obvious in light of prior art
computer systems comprising a plurality of processor clusters in which at least one of the
interconnection controllers in each node mabpansactions according to destination data
associated with the transactions. To overcome the rejection, the patentees amended the
application to add “wherein the plurality of protocol engines includes at least one remote
protocol engine for processitigansactions targeting remateemory and at least one local
protocol engine for processitigansactions targeting localemory.” '206 File History,
Examiner-Initiated Interview Summary, Dkt. 136-29 at 1.

Similarly, in amending the '254 patent applioatto overcome an identical rejection, the
patentees highlighted “the unique nature ofrthidtiple protocol engines of the interconnection
controller.” '254 File HistoryApril 18, 2014 Non-Final Respondekt. 136-32 at 10. According
to the patentees, the protocol engines were ergsed on the protocaignes’ assignment to a
subset of a global memory space that was “loca¢mote in nature” and that “may be referred
to as disjoint or even ‘mutlig exclusive’ to one anotherld. The patentees explained that the
prior art references “d[id] not teach the typamafltiple protocol engines as clarifyingly claimed

here.”ld. Intel argues that these statements engtosecution history limit a “remote protocol
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engine” and a “first protocolngine” to processing remote memdransactions and a “local
protocol engine” and a “secondopocol engine” to processinigcal memory transactions.

Memory Integrity responds that the prossmu history does natquire limiting the
claims as Intel proposes. According to Meaynintegrity, nothing about the examiner’s
rejections, the prior art at issuor Memory Integrity’s arguents in support of the amended
claims supports limiting remote protocol engit@®nly processing remote memory transactions
and local protocol engines to only processowal memory transactions. Memory Integrity
points to a statement in the '264e History in which the pateaés explained that each protocol
engine “may be assigned its own distisgbset of global memory space (e.g. dedichienl
and/or remote memory).” Dkt. 136-32 at 7 (emphasislded). Memory Integrity further
emphasizes that in one of the passages quotedddythre patentees stated only that the subsets
of global memory space assigned to protocol engimag be referred to as disjoint or even
‘mutually exclusive’ to one anothend. at 10 (emphasis added). In other words, argues Memory
Integrity, the local or remotsubsets may also overlap.

The prosecution history is conflicting. Thetgatees distinguishaatior art by claiming a
unique type of protocol engine assignedlocal or remote” global memory spadd. at 10. Yet
the patentees also described the memory spaggmeaddio a protocol engine as “local and/or
remote.”ld. at 7. Additionally, the statement thaetglobal memory space subsets assigned to
protocol enginesay be disjoint or mutually exclusive ala indicate that: (1) remote and local
protocol engines are assigned overlappingetshsf both remote and local memory; or
(2) remote protocol engines are assignedlapping subsets of remote memory and local

protocol engines are assigned overlapping sub$étsal memory, but no protocol engine has a
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subset oboth remote and local memory. In light of tleesncertainties in the intrinsic evidence,
the Court turns to extrinsic evidenced®termine the breadth of the claims.

In his deposition, Mr. Glasco, one of themed inventors of the '206 and '254 patents,
testifies concerning the meaning“oémote protocol engine,” “lad protocol engine,” and the
“one of” first and second protocehgine terms. He testifiesattthe protocol engines of the
invention process transactiotageting remote or local memyp but not both. According to
Mr. Glasco, “The remote prototengines and the local protdengines do not process both
protocol flows.” Dkt. 162-1 at 10. The invems separated the protocol engines based on
“protocol flows dealing with rente memory and protocol flows dealing with local memory” in
order to “simplify the design of th@otocol engine to only have tteal with one or the other.”
Id. at 7. The separation simplifiehe design, in part, becauseere were some secondary
behaviors of the protocol engines that werespecific to remote and epific to local that we
could also separate outd. at 12. In addition, Mr. Glasco astethat “[t]he decision to have
multiple protocol engines and the decision to sglibote and local protocol flows is somewhat
robotical,” indicating that onskilled in the art would understd remote and local protocol
engines to have separate functions. Mr. Glasastimony clarifies th intrinsic evidence and
shows that the ordinary meaning of the ternthas remote protocol engines correspond to
remote—not local—memory transactions anchlgrotocol enginesorrespond to local—not
remote—memory transactions.

2. Construction

Based on the above analysis, the Codaopds the following constructions: “remote
protocol engine” is construed &sprotocol engine responsilier processing transactions that
target remote as opposed to local memory”; “Igmakocol engine” is awstrued as “a protocol

engine responsible for processing transactioatt#rget local as opposed to remote memory”;
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“a first protocol engine configuret be assigned a first subsetloé global memory space, said
first subset of the global memory space corresponding to one of local and remote memory” is
construed as “a first protocol engiconfigured to be assignedidaesses for one of either local

or remote memory in a global memory spacet @nsecond protocol engine configured to be
assigned a second subset of the global mesmmayge, said second subset of the global memory
space corresponding to one of local and remotaeng’ is construed as “a second protocol
engine configured to be assigredtresses for one of either localremote memory in a global
memory space.”

ORDER

For the foregoing reasons, the Court adtipsfollowing construction of the disputed

terms in patents '636, 9, '121, '206, and '254.

Term Construction
“point-to-point architecture” (all “an architecture including multiple
patents-in-suit) processors that are directly connected to

each other through point-to-point linksf

“a cache access request” ('636 and| “a request for access to data stored in
'409 patents) cache, including a request that may
result in a cache miss”

“the cache access request” (‘409 | “plain and ordinary meaning in light of
patent) the construction of ‘a cache access
request,” where the noun following the
definite article ‘therefers back to the
noun, or its material equivalent, that
follows the immediately antecedent use
of the indefinite article ‘a™

“states associated with selected onesstatus of data stored in selected oneg of
of the cache memories” ('121 patent}the cache memories”

“protocol engine” ("206 and 254 “a component within an interconnectign
patents) controller that proesses transactions”

“remote protocol engine” (206 and faotocol engine responsible for
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'254 patents) processingatrsactions that target
remote as opposed to local memory”

“local protocol engine” (206 and “a protocol engine responsible for
'254 patents) processing transactions that target local
as opposed to remote memory”

“a first protocol engine configured to “a first protocol engine configured to be
be assigned a firstibset of the global assigned addresses for one of either
memory space, said first subset local or remote memory in a global
of the global memory space memory space”

corresponding to one of local and
remote memory” ("206 and '254
patents)

“a second protocol engine configureda second protocol engine configured to
to be assigned a second subset of thiee assigned addresses for one of eith
global memory space, said second | local or remote memory in a global
subset of the global memory space | memory space”

corresponding to one of local and
remote memory” (206 and '254
patents)

(1)
=

IT IS SO ORDERED.
DATED this 22nd day of March, 2016.
&/ Michael H. Simon

Michael H. Simon
UnitedState<District Judge
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