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[. INTRODUCTION

BMW of North America, LLC and Robert Bosch LLC (“Petitioner”)
filed a Petition (Paper 1) to institute an inter partes review of claims 1-8 and
13-22 of U.S. Patent 7,502,958 B2, issued on March 10, 2009 (Ex. 1001,
“the *958 patent™). Foras Technologies Ltd. (“Patent Owner”) filed a
Preliminary Response. Paper 7 (“Prelim. Resp.”). Upon our authorization,
Petitioner filed a Preliminary Reply (Paper 8, “Reply”), and Patent Owner
filed a Preliminary Sur-reply (Paper 9, “Sur-reply”).

Institution of an inter partes review is authorized when “the
information presented in the petition . . . and any response . . . shows that
there is a reasonable likelihood that the petitioner would prevail with respect
to at least 1 of the claims challenged in the petition.” 35 U.S.C. § 314(a).
Based on the current record, and for the reasons explained below, we
determine that Petitioner has established a reasonable likelihood that it
would prevail with respect to at least one challenged claim, and we institute
an inter partes review.

II. BACKGROUND

A. Real Parties-in-Interest

Petitioner identifies BMW of North America LLC, Robert Bosch
LLC, Bayerische Motoren Werke AG, and Robert Bosch GMBH as the real
parties-in-interest. Pet. 77. Patent Owner identifies itself as the real party-

in-interest. Paper 5, 2 (Mandatory Notices of Patent Owner).
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B. Related Matters

Petitioner and Patent Owner identify the following cases as related to
the *958 patent:

Foras Technologies Ltd. v. Toyota Motor North America, Inc., No. 2-
23-cv-00321 (E.D. Tex.).

Foras Technologies Limited v. Volkswagen AG et al., No. 2-23-cv-
00314 (E.D. Tex.).

Foras Technologies Limited v. Nissan Motor Company, Ltd. et al.,
No. 1-23-cv-00640 (W.D. Tex).

Foras Technologies Ltd. v. Bayerische Motoren Werke AG et al., No.
6-23-cv-00386 (W.D. Tex.).

Foras Technologies Ltd. v. Kia Corporation and Kia America, Inc.,
No. 2:23-¢v-00219-JRG (E.D. Tex.).

Foras Technologies Limited v. Toyota Motor North America, Inc. et
al., No. 2-23-cv-00150 (E.D. Tex.).

Ex Parte Reexamination, Control No. 90/019,245 (USPTO filed Sept.
1,2023).

Pet. 78; Paper 5, 3.

C. '958 Patent (Ex. 1001)

The *958 patent is titled “System and Method for Providing Firmware
Recoverable Lockstep Protection” and is generally directed to “a method
compris[ing] detecting loss of lockstep for a pair of processors.” Ex. 1001,
code (54), 3:51-52. The *958 patent’s method “further comprises triggering,
by firmware, an operating system to idle the processors, and recovering, by

the firmware, lockstep between the pair of processors.” Id. at 3:53-55.
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Subsequently, when the “lockstep is recovered between the pair of
processors, the method further comprises triggering, by the firmware, the
operating system to recognize the processors as being available for receiving
instructions.” Id. at 3:55-59.

Figure 1 of the 958 patent, reproduced below, “shows an example

embodiment of a system that uses firmware for controlling recovery from

detected loss of lockstep (LOL).” Id. at 3:63-65.
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Figure 1, above, depicts a “System 10 [that] includes OS [operating
system] 11, as well as master processor 12A and slave processor 12B
(collectively referred to as a lockstep processor pair 12).” Ex. 1001, 4:16—
18. The “[m]aster processor 12A includes cache 14A, and slave processor
12B includes cache 14B. OS 11 and lockstep processor pair 12 are
communicatively coupled to bus 16.” Ex. 1001, 4:22-25. The system 10
includes master processor 12A with error detect logic 13A, and slave
processor 12B with error detect logic 13B. /Id. at 4:37-39. Additionally,
error detect logic 13C is also included as shown in Figure 1. The error
detect logic 13C “include[s] an XOR (exclusive OR) gate, for detecting a
lockstep mismatch between master processor 12A and slave processor 12B.”
1d. at 4:47-49.

Also, in the embodiment shown in Figure 1, firmware 15 is included
in system 10. Firmware 15 “is invoked upon an error being detected by any
of the error detect logics 13A, 13B, and 13C.” Id. at 5:2-3. In the same
embodiment shown in Figure 1, “upon firmware 15 being invoked
responsive to detection of LOL (by any of error detect logics 13A, 13B, and
13C), firmware 15 determines, in operational block 101, whether the
detected LOL is a recoverable LOL.” Id. at 5:49-53. Further, “firmware 15
determines in block 101 whether the detected LOL is of a type from which
the firmware can recover lockstep for the lockstep processor pair 12 without
crashing the system.” Id. at 5:53—-56. If the lockstep is not recoverable from
the detected LOL, firmware 15 shown in the Figure 1 embodiment crashes
the system in block 102, which is also shown in Figure 1. Id. at 5:60—62.
“[F]irmware 15 is implemented in a manner that allows for recovery from

certain detected errors without requiring that OS 11 be implemented with
5
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specific knowledge for handling such recovery[, however], if the lockstep is
determined to be recoverable, firmware 15 cooperates with OS 11 via

standard OS methods to recover the lockstep.” Id. at 5:63—6:1.

D. Illustrative Claim

Independent claim 19 is reproduced below, with Petitioner’s
identifiers in brackets.

19. [19 preamble] A system comprising a pair of lockstep
processors and computer-executable firmware code stored to a
computer-readable medium, the computer-executable firmware
code comprising:

[19a] firmware code, responsive to detection of loss of lockstep
between the pair of lockstep processors, for determining if the
lockstep 1s recoverable for the pair of lockstep processors, [19b]
wherein said firmware code for determining if the lockstep is
recoverable further comprises firmware code for determining if
a lockstep mismatch has occurred between the pair of lockstep
processors; and

[19c¢] firmware code, responsive to determining that the lockstep
is recoverable, for triggering an operating system to idle the
processors, attempting to recover lockstep between the pair of
processors, and [19d] if lockstep is successfully recovered
between the pair of processors, triggering said operating system
to recognize the processors as being available for receiving
instructions.

E. Prior Art and Asserted Challenge to Patentability

Petitioner asserts that claims 1-8 and 13—22 are unpatentable based

upon the following challenge (Pet. 1):
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Claims Challenged | 35 U.S.C. §! Basis/References
1-8, 13-22 103 Bigbee?, Nguyen?

In support of its challenge, Petitioner relies on the Declaration of

Michael C. Brogioli, Ph.D. See Ex. 1002.
III. ANALYSIS

A. Legal Standards
A claim is unpatentable under 35 U.S.C. § 103(a) if “the differences

between the subject matter sought to be patented and the prior art are such
that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said
subject matter pertains.” KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). The question of obviousness is resolved on the basis of underlying
factual determinations, including (1) the scope and content of the prior art;
(2) any differences between the claimed subject matter and the prior art; (3)

the level of skill in the art; and (4) objective evidence of nonobviousness,

! The relevant sections of the Leahy-Smith America Invents Act (“AIA”),
Pub. L. No. 112-29, took effect on March 16, 2013. The application that
issued as the 958 patent was filed before this date. See Ex. 1001, code (22).
Pre-AlA statutes apply for the purposes of this Decision.

2 Bigbee et al., US 2003/0126498 A1, published July 3, 2003 (Exhibit 1005)
(“Bigbee”). Petitioner contends Bigbee is prior art under at least 35 U.S.C.
§ 102(b). Pet. 1.

3 Nguyen et al., US 2004/0123201 A1, published June 24, 2004 (Exhibit
1006) (“Nguyen”). Petitioner contends Nguyen is prior art under at least 35
U.S.C. §§ 102(a) and 102(e). Pet. 1.
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1.e., secondary considerations. See Graham v. John Deere Co., 383 U.S. 1,
17-18 (1966).*

“In an [inter partes review], the petitioner has the burden from the
onset to show with particularity why the patent it challenges is
unpatentable.” Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed.
Cir. 2016) (citing 35 U.S.C. § 312(a)(3)); see also Intelligent Biosystems,
Inc. v. lllumina Cambridge Ltd., 821 F.3d 1359, 1369 (Fed. Cir. 2016). At
this preliminary stage, we determine whether the information presented in
the Petition shows there is a reasonable likelihood that Petitioner would
prevail in establishing that at least one of the challenged claims would have

been obvious.

B. Level of Ordinary Skill in the Art

Petitioner asserts a person of ordinary skill in the art “would have at
least a bachelor’s degree in Computer Science, Computer Engineering, or
equivalent, and at least two years of prior work experience with computer
architecture design, including fault tolerant computer architecture design.”
Pet. 1 (citing Ex. 1002 9 29). Petitioner further asserts that “[a]dditional
education could substitute for professional experience and vice versa.” Id.
(citing Ex. 1002 9 29).

At this stage of the proceeding, Patent Owner does not challenge
Petitioner’s definition. Prelim. Resp. 13.

We find Petitioner’s proposal is consistent with the level of ordinary

skill in the art reflected by the prior art of record, and, therefore, we adopt

4 Neither party has presented evidence on this fourth Graham factor.
8



IPR2023-01373
Patent 7,502,958 B2
Petitioner’s proposed level of ordinary skill in the art for purposes of this

Decision.

C. Claim Construction

Petitioner contends that the terms ““detection of loss of lockstep’ and
‘detecting loss of lockstep’ should be construed to include both mismatch
errors and errors that may eventually result in mismatch errors.” Pet. 17
(citing Ex. 1001, 4:56-67). In other words, Petitioner contends the terms

299

include “a ‘precursor to lockstep mismatch,’” i.e., “detecting an error that
may eventually cause a lockstep mismatch error.” Id. (citing Ex. 1001,
4:56—67). Petitioner contends the “specification provides detecting these
two types of errors as examples of detection of LOL.” Id. (citing Ex. 1001,
2:26-59, 4:37-67). Petitioner contends the specification states that
“[1]Jockstep mismatch is one way of detecting an LOL [between the master
processor 12A and slave processor 12B].” Id. (citing Ex. 1001, 4:56-57).
Petitioner contends the specification “is consistent with the dependent
claims, which expressly define detecting loss of lockstep as either of the two
options.” Id. at 18 (citing Ex. 1001, 15:7-19, 3049 (claims 1, 4-8)).

Petitioner contends that the terms ““lockstep is recoverable’ and ‘loss
of lockstep is recoverable’ should be construed as ‘lockstep is recoverable
from the detected loss of lockstep’ because the specification only describes
lockstep recovery from the detected LOL—‘whether the detected LOL is a
recoverable LOL.” Id. at 19 (citing Ex. 1001, 5:56-6:1).

At this stage of the proceeding, Patent Owner does not challenge

Petitioner’s position on these terms. See Prelim. Resp. 13.
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At this stage of the proceeding, only terms that are in controversy
need to be construed, and then only to the extent necessary to determine
whether to institute inter partes review. See Realtime Data, LLC v. lancu,
912 F.3d 1368, 1375 (Fed. Cir. 2019) (“The Board is required to construe
‘only those terms . . . that are in controversy, and only to the extent
necessary to resolve the controversy.’” (quoting Vivid Techs., Inc. v. Am.
Sci. & Eng’g, Inc., 200 F. 3d 795, 803 (Fed. Cir. 1999))). After reviewing
the parties’ evidence and contentions, we do not observe a dispute over the
meaning of these terms that is necessary to resolve at this stage.
Accordingly, we determine that we do not need to expressly construe any

term for purposes of this Decision.

D. Discretion to Deny Institution Under 35 U.S.C. § 314(a)

Patent Owner contends that the Board should deny institution under
35 U.S.C. § 314(a) “in light of an active district court case in the Eastern
District of Texas involving the same patent, the same claims, and the same
prior art.”® Prelim. Resp. 1; Sur-reply 1-5. In support of its arguments,
Patent Owner cites the discretionary denial factors articulated in Apple Inc.
v. Fintiv, Inc., IPR2020-00019, Paper 11 at 5-6 (PTAB Mar. 20, 2020)
(precedential) (hereafter “Fintiv’). Prelim. Resp. 2—13; Sur-reply 1-5.
Petitioner opposes. Pet. 72; Reply 1-10.

> As set forth below, Patent Owner focuses its discretionary denial
arguments on the district court litigation with Kia, No. 2:23-cv-00219-JRG,
not the district court litigation with Petitioner, No. 6-23-cv-00386. See
Prelim. Resp. 1-12; Sur-reply 1-5. Patent Owner states that the litigation
with Petitioner is stayed (Prelim. Resp. 3), and Petitioner states that they
have not been served (Pet. 72; Reply 1).

10



IPR2023-01373
Patent 7,502,958 B2

Under § 314(a), the Director has discretion to deny institution of an
inter partes review, and that discretion has been delegated to the Board. See
37 C.F.R. § 42.4(a) (“The Board institutes the trial on behalf of the
Director”). Under Fintiv, we consider the following factors to assess
“whether efficiency, fairness, and the merits” favor discretionary denial in
view of a parallel district court proceeding:

1) whether the court granted a stay or evidence exists that one
may be granted if a proceeding is instituted;

2) proximity of the court’s trial date to the Board’s projected
statutory deadline for a final written decision;

3) investment in the parallel proceeding by the court and the
parties;

4) overlap between issues raised in the petition and in the
parallel proceeding;

5) whether the petitioner and the defendant in the parallel
proceeding are the same party; and

6) other circumstances that impact the Board’s exercise of
discretion, including the merits.

Fintiv, Paper 11 at 5-6. In evaluating these factors, we take “a holistic view
of whether efficiency and integrity of the [patent] system are best served by
denying or instituting review.” Id. at 6 (citing Patent Trial and Appeal
Board Consolidated Trial Practice Guide, 58 & n.2 (Nov. 2019) (“CTPG”)).®
The Director has also issued additional guidance on the application of the

Fintiv factors. See Interim Procedure for Discretionary Denials in AIA

6 Available at https://www.uspto.gov/TrialPracticeGuideConsolidated.
11
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Post-Grant Proceedings with Parallel District Court Litigation, issued June
21,20227 (“Guidance Memo”).

We consider the facts and circumstances before us in view of the
Fintiv factors below and determine that the circumstances presented here

weigh against exercising discretion to deny institution of inter partes review.

1. Factor 1: Whether the court granted a stay or evidence exists
that one may be granted if a proceeding is instituted

Under the first Fintiv factor, we consider “whether the court granted a
stay or evidence exists that one may be granted if a proceeding is instituted.”
Fintiv, Paper 11 at 6. “A district court stay of the litigation pending
resolution of the PTAB trial allays concerns about inefficiency and
duplication of efforts.” /Id.

Petitioner contends, “[t]he real parties-in-interest (RPIs) to this
Petition, BMW AG and Robert Bosch GMBH, have not yet been served in
their parallel district court litigation.” Pet. 72; Reply 1. Patent Owner
admits “[i]n addition to the district court case against Petitioner that is
currently stayed, there is presently one active district court case involving
the 958 patent.” Prelim. Resp. 3. Patent Owner indicates that the active
district case involving the *958 patent is currently “pending in the Eastern
District of Texas before Judge Gilstrap against defendants Kia Corporation
and Kia America, Inc. (‘Kia’): Foras Technologies Ltd. v. Kia Corporation

and Kia America, Inc., No. 2:23-cv-00219-JRG.” Prelim. Resp. 3.

7 Available at https://www.uspto.gov/sites/default/files/documents/
interim_proc_discretionary _denials_aia parallel district court litigation_m
emo 20220621 .pdf.

12
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Furthermore, on February 10, 2024, the Eastern District of Texas granted
Foras Technologies Ltd., Kia Corp., and Kia America Inc.’s Joint Motion to
Stay in that case. Ex. 1035, 1-2; Ex. 1036; see Reply 1-2. Therefore,
because the trial in the district court litigation has been stayed, this factor

weighs heavily against discretionary denial.

2. Factor 2: proximity of the court’s trial date to the Board’s
projected statutory deadline for a final written decision

Under the second Fintiv factor, we consider the “proximity of the
court’s trial date to the Board’s projected statutory deadline for a final
written decision.” Fintiv, Paper 11 at 6.

The Board’s projected statutory deadline for a final written decision in
this case is approximately March 2025. As discussed above, the Kia district
court litigation has been stayed. As a result of the stay, it is highly unlikely
that trial in the district court in the Kia case will commence on January 6,
2025, as set forth in the First Amended Docket Control Order (Ex. 2001);
indeed, it is not clear when trial will commence in light of the stay.
Therefore, because the Kia district court litigation has been stayed, we weigh

this factor heavily against discretionary denial.

3. Factor 3: investment in the parallel proceeding by the court
and the parties

This factor relates to the “amount and type of work already completed
in the parallel litigation by the court and the parties at the time of the
institution decision.” Fintiv, Paper 11 at 9 (emphasis added). For example,

“if, at the time of the institution decision, the district court has issued

13
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substantive orders related to the patent at issue in the petition, this factor
favors denial.” Id. at 9-10.

Petitioner argues that this factor weighs against denial because the
BMW/Bosch district court litigation is in the early stages. Reply 5.
Petitioner argues the Kia district court litigation is also in the early stages
and that “[t]he claim construction discovery and fact discovery deadlines
would be about two and five months after institution.” Id. (citing Ex. 2001)
(emphasis omitted). Patent Owner contends this factor is neutral because
“[d]iscovery in the Kia Litigation is ongoing, and the claim construction
process will begin prior to the institution decision.” Sur-reply (citing Ex.
2001).

We have considered Patent Owner’s position, but it appears that
considerable effort remains to be completed. Fact discovery has been
delayed, expert discovery has not yet begun, claim construction has been
delayed, and the district court has not issued any substantive orders relating
to the *958 patent. Further, as discussed above, both the BMW/Bosch
district court litigation, as well as the Kia district court litigation, have been
stayed. See Prelim. Resp. 3; see also Ex. 1035, 1-2; Ex. 1036; Reply 1-2.

On balance, given the level of investment by the parties and the
district court, we find that this factor weighs against exercising discretion to

deny institution.

4. Factor 4: overlap between issues raised in the petition and in
the parallel proceeding

This factor evaluates “concerns of inefficiency and the possibility of

conflicting decisions” when substantially identical prior art arguments are

14



IPR2023-01373

Patent 7,502,958 B2

submitted in both the district court and the inter partes review proceedings.
Fintiv, Paper 11 at 12. In particular, “if the petition includes the same or
substantially the same claims, grounds, arguments, and evidence as
presented in the parallel proceeding, this fact has favored denial.” I1d. (citing
Next Caller, Inc. et al. v. Trust ID, Inc. et al., IPR2019-00963, Paper 8 at
11-12 (PTAB Oct. 28, 2019) (same grounds asserted in both cases); ZTE
(USA) Inc. v. Fractus, S.A., IPR2018-01451, Paper 12 at 20 (PTAB Feb. 19,
2019) (same prior art and identical evidence and arguments in both cases)).

Petitioner argues that this factor weighs against discretionary denial.
Reply 6-8. Petitioner has offered a stipulation that “if IPR 1is instituted,
[Petitioner will] not to pursue any invalidity challenges to the *958 patent
that rely on any references used in the Petition (Bigbee and Nguyen).” Id. at
6. Patent Owner argues, “[t]his narrow stipulation is insufficient, only
concerning the particular references for which trial is instituted.” Sur-reply
3.

Petitioner’s stipulation is broader than the stipulation in Sand
Revolution and narrower than the stipulation in Sotera. Sand Revolution 11,
LLC, v. Continental Intermodal Group — Trucking LLC, IPR2019-01393,
Paper 24 at 12 (PTAB June 16, 2020) (informative) (“Petitioner will not
pursue the same grounds in the district court litigation”); Sotera Wireless,
Inc. v. Masimo Corp., IPR2020-01019, Paper 12 at 19 (PTAB Dec. 1, 2020)
(precedential as to § I11.A) (petitioner stipulates not to pursue “any ground
raised or that could have been reasonably raised”); see also Sur-reply 3—4.

Although Petitioner’s stipulation is not as far reaching as the stipulation in

15
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Sotera®, we determine this factor weighs at least moderately against
exercising discretion to deny institution because the stipulation offered
would at least preclude conflicting decisions in the district court of the

ground raised in the petition.

5. Factor 5: whether the petitioner and the defendant are the
same in the parallel proceeding

Petitioner argues that this factor weighs against discretionary denial
because “the parallel litigation involving Petitioners is at an early stage,
Petitioners’ diligence, and Petitioners’ Stipulation.” Reply 8. Petitioner
contends, “[t]here is no dispute that Petitioners are not defendants in the Kia
Litigation” and that “Petitioners and Kia are unrelated parties with different
interests.” Id. Patent Owner argues that this factor is neutral because
“Petitioner does not identify any cases with similar facts to the contrary.”
Sur-reply (citing Fintiv, Paper 11 at 14).

The parties in the Kia litigation are not the same as Petitioner in this
proceeding, as discussed above. Further, both the BMW/Bosch litigation
and the Kia litigation have been stayed, as discussed above. Therefore, it is
unlikely that the Board would be redoing the work of another tribunal. See
Fintiv, Paper 11 at 14. On balance, we find that this factor weighs against

exercising discretion to deny institution.

® The Guidance Memo provides that “[c]onsistent with Sotera Wireless, Inc.,
the PTAB will not discretionarily deny institution in view of parallel district
court litigation where a petitioner presents a stipulation not to pursue in a
parallel proceeding the same grounds or any grounds that could have
reasonably been raised before the PTAB.” Guidance Memo 3 (footnote
omitted).

16
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6. Factor 6. other circumstances that impact the Board’s
exercise of discretion, including the merits

Under this factor, we consider “other circumstances that impact the
Board’s exercise of discretion, including the merits.” Fintiv, Paper 11 at 6.
For example, if the merits of a ground raised in the petition seem particularly
strong on the preliminary record, this fact has favored institution. /d. at 14—
15. By contrast, if the merits of the grounds raised in the petition are a
closer call, then that fact has favored denying institution when other factors
favoring denial are present. /d. at 15.

The Guidance Memo states that:

Where the information presented at the institution stage is merely

sufficient to meet the statutory institution threshold, the PTAB

has the authority, where warranted to exercise discretion to deny

institution in view of the other Fintiv factors. In contrast, where

the PTAB determines that the information presented at the

institution stage presents a compelling unpatentability challenge,

that determination alone demonstrates that the PTAB should not

discretionarily deny institution under Fintiv.
Guidance Memo 4-5. The application of the Guidance Memo is further
guided by the precedential decisions in OpenSky Indus., LLC v. VLSI Tech.
LLC, IPR2021-01064, Paper 102 at 49-50 (Oct. 4, 2022) (precedential), and
CommScope Techs. LLC v. Dali Wireless, Inc., IPR2022-01242, Paper 23
(Feb. 27, 2023) (precedential). We are instructed to consider compelling
merits under the sixth Fintiv factor only after a determination that the first
five Fintiv factors favor discretionary denial. CommScope, Paper 23 at 4-5.

On balance, we determine that Fintiv factors 1-5 do not favor
discretionary denial. The district court proceedings have been stayed, the

level of investment in the district court has been minimal, and any overlap

17
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has been decreased based upon Petitioner’s stipulation. As a result, we need
not decide whether Petitioner presents a compelling unpatentability

challenge. See CommScope, Paper 23 at 4-5.

7. Conclusion on Discretionary Denial Under § 314(a)

We have considered the circumstances and facts before us in view of
the Fintiv factors. Our analysis is fact driven and no single factor is
determinative under § 314(a). Based on the circumstances presented, we
determine that, as a whole, the factors weigh against exercising discretion to

deny institution of the Petition.

E. Alleged Obviousness over Bigbee and Nguyen

Petitioner contends claims 1-8 and 13—22 would have been obvious
over Bigbee in view of Nguyen. Pet. 19. Petitioner contends, “Bigbee
discloses a data processing system including a plurality of lockstep
processor pairs, firmware, and an operating system, along with a method of
detecting and recovering loss of lockstep using firmware.” Id. at 19.
Petitioner also contends, “Bigbee, therefore, discloses all elements of claims
1-8 and 13-22 except for those elements that require determining if the
lockstep of a lockstep processor pair is recoverable.” Id. (citing Ex. 1002
9 76). Petitioner further contends that Nguyen addresses Bigbee’s noted
deficiency because “Nguyen discloses a high-reliability processor that
includes a lockstep processor pair along with a method of detecting and
recovering loss of lockstep of the processor pair that includes determining if
the lockstep of the processor pair is recoverable.” Id. (citing Ex. 1002 9 77).

Petitioner argues, “Bigbee’s firmware implementing Nguyen’s determining

18



IPR2023-01373

Patent 7,502,958 B2

if the lockstep is recoverable renders claims 1-8 and 13-22 obvious.” Id. at
20. At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. 2—-13. Having considered the arguments and evidence
before us, we find, for the reasons that follow, that the record establishes a
reasonable likelihood that Petitioner would prevail on at least one claim in

this asserted ground of unpatentability.

1. Bigbee (Ex. 1005)

Bigbee is titled, “Method and Apparatus for Functional Redundancy
Check Mode Recovery.” Ex. 1005, code (54). Bigbee’s Figure 1,
reproduced below, “illustrates an abstraction layer block diagram of a data

processing system.” Id. 9 6.
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Bigbee states, “[t]he illustrated data processing system 100 includes
hardware 102, system management programs according to the present
invention including firmware 104 and operating system 106, and application
programs 108.” Id. § 14.

Bigbee Figure 2, reproduced below, “illustrates an exemplary data

processing system.” Id. 9 7.

200
2. 7 202h _a04n  -204B 204C 204D 204E - 204F 2046 204H 2028
11 L L 3 1 i L L
PACKAGE| [ PACKAGE] [ PACKAGE PACKAGE[ PACKAGE| [ PACKAGE| | PACKAGE] [ PACKAGE
1 2 3 4 5 6 7 8
205~ | ] I [ __IL [ TS5
2088 |
L =
MEMORY 208A MEMORY
MEMORY INTERCONNECT] SNC-A NODE A NODE B SNC-B IINTERCDNNECT MEMORY
1 JI T T JI 1
- — ] I -
EUEAJ 210A : g \ 2108 EOBB-/
i [ ,
212A 2128
~1 SPS-A SPS-B [+~
i | ;
! T —— - )
216A 24A ! 2148 168
(0H-A o5
O N gy
224 “"TP64H2| IVXB It IVXB ' | P64H2]‘” 224B
226A P64H2 ! P64H2| 2268
[ MEMORY INFINIBAND INFINIBAND, MEMORY [
218A 2188
FIG. 2 PCI/PCI-X PCIPCI-X

Bigbee states, “[t]he data processing system 200 of the illustrated
embodiment includes a first node 202a ‘Node A’ and a second node 202b
‘Node B’ coupled together and to various shared resources (e.g. memory,
mass storage devices, I/O devices, etc.) via a shared interconnect including
one or more scalability port switches.” Ex. 1005 9 26. Bigbee also states
that the plurality of processor packages 204a-d may contain one or more
physical processor cores that includes a pair of processor cores operable in

an FRC mode as a single logical processor. Id. 4 27. Bigbee further states,
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“[a]dditional nodes (e.g. Node B 202b) may include substantially identical
components operating in a substantially identical manner as those of Node
A202a.” Id.

Bigbee Figure 3, reproduced below, “illustrates an exemplary block

diagram of processor package 204a of [Figure 2].” Id. 9§ 8.

-

PROCESSOR PROCESSOR
CORE1 CORE 2
302A 3028
A 1h
PRIVATE CACHE

PRIVATE CACHE
1

3044
4

2
3048

| SHARED CACHE l

306

A

FRC LOGIC
308

]
(o]
=
=

:

3

e

Bigbee states:

[A] processor package 204a may be coupled to a shared
“front side” bus 205a, and may include functional redundancy
check (FRC) logic 308, a shared cache memory 306, and a first
processor core 302a and a second processor core 302b, each
having an associated private cache memory 304a and 304b,
respectively.

Ex. 1005 9 32.
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Bigbee also states in regard to Figure 3, “[b]oth cores 302a and 302b
operate in an FRC mode in which identical instructions may be provided to
each core and concurrently executed on identical data utilizing FRC logic
308.” Id. 9 33.

Bigbee Figure 4a, reproduced below, “illustrates a process flow

diagram.” Id. 9 9.
Gy

HARDWARE DETECTS AN ERROR WITHIN A FIRST PROCESSOR 404
CORE OF A PLURALITY OF PROCESSOR CORES OPERATING IN FUNCTIONAL [
REDUNDANCY CHECK (FRC) MODE AS A SINGLE LOGICAL
PROCESSOR, DISABLES THE FIRST PROCESSOR CORE, AND GENERATES
A MACHINE CHECK EXCEPTION TO FIRMWARE

¥

FIRMWARE GENERATES A SYSTEM CONTROL INTERRUPT (SCI) TO

THE OPERATING SYSTEM AND RETURNS CONTROL OF A SECOND PROCESSCR
CORE OF THE PLURALITY OF PROCESSOR CORES TO THE OPERATING SYSTEM

¥
OPERATING SYSTEM RESUMES NORMAL EXECUTION ON THE
SECOND PROCESSOR CORE WHERE IT WAS
INTERRUPTED BY THE MACHINE CHECK EXCEPTION AND QUERIES
FIRMWARE TO DETERMINE THE SOURCE OF THE SCI

¥

FIRMWARE NOTIFIES THE OPERATING SYSTEM OF A 410
REQUEST FOR HOT REMOVAL OF THE PROCESSOR

v

OPERATING SYSTEM MODIFIES INTERNAL DATA STRUCTURES . 412
TO INDICATE THAT THE PROCESSOR IS OFFLINE AND REQUESTS
FIRMWARE EJECTION OF THE PROCESSOR

v
FIRMWARE VIRTUALLY EJECTS THE PROCESSOR FROM THE SYSTEM, ,.d”f
RESETS THE PROCESSOR, RE-ENABLES FRC OPERATION OF THE FIRST
AND SECOND PROCESSOR CORES AND GENERATES AN SCI TO THE
OPERATING SYSTEM

¥
TO FIGURE 4B

408
av

Bigbee states:

The illustrated process begins (block 402) and thereafter
hardware (e.g. FRC logic) detects an error within a first processor
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core of a plurality of processor cores operating in an FRC mode
as a Single logical processor, disables the first processor core,
and generates a system transparent machine check exception
(block 404) which in turn causes firmware (e.g. SAL [system
abstraction level] program code) to generate a system-visible
system control interrupt (SCI) to operating system (OS) software
and return control of at least a second, error-free processor core
of the plurality of processor cores to the OS (block 406).

Ex. 1005 9 35.

2. Nguyen (Ex. 1006)
Nguyen is titled, “On-Die Mechanism For High-Reliability

Processor,” and generally directed to “[a] processor [that] includes first and
second execution cores that operate in a redundant (FRC) mode, an FRC
check unit to compare results from the first and second execution cores, and
an error check unit to detect recoverable errors in the first and second cores.”
Ex. 1006, codes (54), (57).

Nguyen Figure 1, reproduced below, “is a block diagram of a

processor including dual execution cores and FRC-detection and handling

logic.” Id. q 11.
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h
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FIG. 1

Nguyen states, “[p]rocessor 110 includes first and second execution
cores 120(a), 120(b) (generically, execution core 120), an FRC checker 130,
an error detector 140, a recovery module 150, a reset module 160, and
shared resources 170.” Ex. 1006 4 20. Nguyen also states, “[i]f an error
reaches error detector 140 for either core 120, recovery module 150 is
activated to implement a recovery routine.” Id. 9 22.

Nguyen Figure 7, reproduced below, is a block diagram of “an FRC
checker that mitigates race conditions between recoverable and non-

recoverable error mechanisms.” Id. 9 18.
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CORE (A) CORE (B)
SIGNALS  SIGNALS CRROR  ERROR
SIGNAL(A) SIGNAL(B)
ERROR DETECTOR
140
| — _
Queue | COMPARE RECOVERY MODULE
736 UnIT 150
; RESET MODULE
T%R 150
FRC CHECKER
730
4
70 SHARED FIG. 7
RESOURCE(S)
Nguyen states the:

FRC checker 730 includes a compare unit 734, queue 736, and
timer unit 738. Queue 736 receives data from execution core (a),
and compare unit 734 compares the data from cores A and B, and
sets a status flag to indicate if the comparison yields a match. If
the data matches, the status flag is set to indicate the match.

Ex. 1006 9 56.

Nguyen further states, “[1]f the data does not match, the status flag is
set to indicate the mismatch and timer unit 738 is triggered to begin a
countdown interval” and “[i]f [the] error detector 140 receives an error flag
before the timeout interval expires, it disables FRC checker 730 and triggers

recovery unit 150 to implement the recovery routine.” Id. 4 57.
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3. Analysis of Independent claim 19

Petitioner contends, “Bigbee discloses all challenged claim limitations
except ‘determining if lockstep is recoverable,””” however, Nguyen addresses
Bigbee’s noted deficiency by disclosing “a method of determining if the
lockstep of the processor pair is recoverable or non-recoverable.” Pet. 27.
Petitioner further contends, that “Bigbee’s firmware performing Nguyen’s
determining if the lockstep is recoverable or non-recoverable renders claims
1-8 and 13-22 obvious.” Id. (citing Ex. 1002, 99 73-79). In support,
Petitioner identifies certain passages and figures in the references and
explains their significance with respect to the corresponding claim
limitation. /d. at 36—49. Petitioner also provides reasons a person of
ordinary skill in the art would have been motivated to combine the teachings
of Bigbee and Nguyen. Id. at 27-35.

Petitioner sets forth the combination with annotations in Bigbee’s
Figures 3 and 4A. Pet. 29. Bigbee Figure 3, as discussed above and

annotated by Petitioner, is reproduced below:

PROCESSOR PROCESSOR
CORE1 CORE 2
3028

1

PRIVATE CACHE
1
3047

SHARED CACHE
06

FRIVATE CACHE
2
3048
Y

i

FRC LOGIC
308

[0034] In alternative embodiments, FRC logic 308 may be
implemented as executable firmware or dedicated hardware
coupled with or incorporated into one or more of the
processor package’s 204a components. In yet another

204A
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Bigbee Figure 3, “illustrates an exemplary block diagram of processor
package 204a of [Figure 2].” Pet. 29 (citing Ex. 1002 9 79); see Ex. 1005
94 8, 32—-34. Petitioner annotates Bigbee Figure 3 by adding a red border
around FRC logic block 308 and by adding a sentence from Bigbee’s
paragraph 34 surrounded by a rectangular box with red borders.

Bigbee Figure 4A, as discussed above and annotated by Petitioner, is

reproduced below:

1 [y
— /' Bigbee

404

e TeL TS el t i Fl *+ A
CORE OF A PLURALITY OF PROCESSOR CORES OPERATING IN FUNCTIONAL l f 1 k
REDUNDANCY CHECK (FRC) MODE AS A SINGLE LOGICAL 3 : 3
PROCESSOR, DISABLES THE FIRST PROCESSOR CORE, AND GENERATES DeTeCTS 0S5 0 ocC Step
A MACHINE CHECK EXCEPTION TO FIRMWARE

¥

FIRMWARE GENERATES A SYSTEM CONTROL INTERRUPT (SCI) TO
THE OPERATING SYSTEM AKD RETURNS CONTROL OF A SECOND PROCESSOR
(CORE OF THE PLURALITY OF PROCESSOR CORES T THE OPERATING SYSTEM

406

3 NO
O e T | mines if locks Reset
INTERRUPTED BY THE MAGHINE CHECH EXCEPTION AND QUERIES etermines lf 10 C kStep e
FIRVMWARE TD DETERMINE THE SOURCE OF THE SCI . system
T 1s recoverable -

FIRMWARE NOTIFIES THE OPERATING SYSTEM OF A . 410
REQUEST FOR HOT REMOVAL OF THE PROCESSOR
: Y ‘ .
OPERATING SYSTEM MODIFIES INTERNAL DATA STRUCTURES e YE S N:u.- CIl
TO INDICATE THAT THE PROCESSOR IS OFFLINE AND REQUESTS

FIRMWARE EJECTION OF THE PROCESSOR - -
o Disables the first

FIRMWARE VIRTUALLY EJECTS THE PROCESSOR FROM THE SvSTEM, | 414 - AP -
RESETS THE PROCESSOR, RE-ENABLES FRC OPERATION OF THE FIRST | processor core, and

AND SECOND PROCESSCOR CORES AND GENERATES AN 5C1 TO THE

CPERATIG SYOTEN generates a machine

-_0 FIGURE 4B .
) Bigbee

Bigbee Figure 4a, “illustrates a process flow diagram.” Pet. 29 (citing
Ex. 1002 9 79); see Ex. 1005 99 9, 35-36. Petitioner annotates Bigbee
Figure 4A by adding a red border around box 404 of the flow diagram and
adding an additional flow diagram showing the proposed modification of
Bigbee in view of Nguyen surrounded by a square with red borders.

a. [19 preamble]: “4 system comprising a pair of
lockstep processors and computer-executable
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firmware code stored to a computer-readable
medium, the computer-executable firmware code
comprising:”

Petitioner contends that Bigbee discloses claim 19’s preamble. Pet.
36 (citing Ex. 1002 94 100-101). Petitioner also contends, “Bigbee
discloses a data processing system 100 including hardware 102, firmware
104, and operating system 106.” Id. (citing Ex. 1005 99 12-25, Fig. 1).
Petitioner states, “[h]Jardware 102 includes two or more processor packages,
each processor package including two or more processor cores operating
lockstep in functional redundancy check (FRC) mode (‘a pair of lockstep
processors’) as a single logical processor from the point of view of operating
system 106.” Id. at 3637 (citing Ex. 1005 9 19, Fig. 3) (emphasis omitted).

Petitioner’s annotated Bigbee Fig. 3 is reproduced below:

PROCESSOR PROCESSOR
CORE 1 CORE 2
3024 3028
PRIVATE CACHE PRIVATE CACHE
1 2
304A 3048
] _,| SHAREDCACHE |,
306 h
3
FRC LOGIC
408
204A
3

< > FIG. 3
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Petitioner’s annotated Fig. 3 above depicts Bigbee’s processor cores 1 and 2
(302A, 302B), annotated with a red border, within the processor package
204a. Pet. 37. Petitioner states the “[f]lirmware 104 includes ACPI
[advanced configuration and power interface] BIOS including ACPI
machine language program code (‘computer-executable firmware code’).”
Id. (citing Ex. 1005 99 16-17).

Petitioner’s annotated Bigbee Fig. 2 is reproduced below:

200
2‘ /202A _o04p  -204B - 204C 204D ~204E - 204F -204G -204H 2028
ﬁpncmsa mmmsz ]__'—'lmcmr;E |—|pacm :pmm, W w m
2055
H l 2058
~ 208A 208
MENIORY MEMORY
MEMORY| INTERCONNECT] SNC-A | \o0e wooeg | SNC-B lNTERCONNJECT MEMORY
J T T 1
] 7 [ [ -y /
2“5)’1_/ 210A : e ——— 1| 2108 ZDGB_/
P -.
212A 2128
= spsA SPSB [
ek i
i - 0 I
i
2168 2WA ' 218 2168
IOH-A IOH-B ICH2
218A | | Hug IWERFACES J i l ‘ 2188
224 PE4H2 wxla P6aH2 2248
~1  mwH 220A 222 2208 WH [
226A PBAH? P64H2 2268
[LMEMORY| l—iﬂj\j INFINIBAND INFlNIBAND!;TFl MEMORY{T-
218A 2188

PCIFPCI-X

FIG. 2

PCIfPCI-X

Petitioner’s annotated Fig. 2, above, depicts Bigbee’s data processing

system including two or more nodes (202A, 202B), each of the nodes

including a plurality of FRC processor packages. Pet. 37 (citing Ex. 1005 9

26-27). Bigbee’s processing system includes non-volatile memory 226a

(“computer-readable medium”), annotated with a purple border, that stores
firmware code (e.g., SAL or ACPI BIOS program code). Id. at 37-38
(citing Ex. 1005 99 29, 12—13 (“executable instructions embodied within a
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machine accessible medium, such as a ROM, accessible by a machine (e.g.,
a data processing system or computer)”), also citing Ex. 1002 4 101).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that Bigbee

teaches the recited elements for purposes of institution.’

b. [19a]: “firmware code, responsive to detection of loss
of lockstep between the pair of lockstep processors,
for determining if the lockstep is recoverable for the
pair of lockstep processors”

Petitioner contends, “Bigbee in view of Nguyen renders obvious
[19a].” Pet. 38 (citing Ex. 1002 99/ 102—-107). Petitioner also contends,
“Bigbee’s FRC logic detects loss of lockstep between the pair of lockstep
processor cores and further discloses implementing the FRC logic by
executable firmware.” Id. (citing Ex. 1002 9 103; Ex. 1005 99 19, 34).
Petitioner states that Bigbee discloses, in Figure 3, “a processor package
including two processor cores, each with a private cache, which are coupled
to a shared cache.” Id. at 39 (citing Ex. 1005 q 32). Petitioner also states,
“the two processor cores [shown in Fig. 3] function as a single logical
processor and operate in an FRC mode (‘the pair of lockstep processors’),
executing identical instructions on identical data to generate results for

storage in associated private cache and/or the shared cache.” Id. (citing Ex.

? Petitioner does not argue that the preamble limits claim 19. Although we
find that the evidence supports that the prior art teaches the preamble, we
make no determination at this stage of the proceeding whether the preamble
of claim 19 is limiting.
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1005 9 33). Petitioner contends, “Bigbee discloses ‘detection of loss of
lockstep between the pair of lockstep processors’ because FRC logic detects
both inconsistencies in the generated results that indicate an FRC mismatch
error and errors within the processor cores of a processor package that cause
a break in the lockstep between the cores, disabling FRC mode operation.”
Id. (citing Ex. 1005 99 19, 33; citing also Ex. 1002 9 104).

Petitioner states, “Nguyen discloses determining if lockstep is
recoverable from lockstep errors, as was also known in the art.” Pet. 40
(citing Ex. 1002 9 105). Petitioner contends, “Nguyen discloses responsive
to the detection of an error in the processor cores (‘responsive to detection of
loss of lockstep between the pair of lockstep processors’), the FRC checker
and error detector operate together [to] determine whether lockstep is
recoverable from the detected error.” Id. (citing Ex. 1006 99 22-25, 30, 37,
39-41, 46, 56, 57; citing also Ex. 1002 q 105 (citing the same)).

Petitioner contends, “Nguyen’s FRC checker and error detector
determine lockstep is recoverable from the detected error in two instances
and non-recoverable from the detected error in one instance.” Id. at 40—41
(citing Ex. 1002 99 6669, 106). Petitioner states, “First, Nguyen’s FRC
checker and error detector determine a mismatch error that cannot be traced
to the processor containing the underlying soft error is not recoverable.” Id.
at 41 (citing Ex. 1006 99 7, 23). Petitioner states, “Second, Nguyen’s FRC
checker and error detector determine that lockstep 1s recoverable from a soft
error detected by the error detector before detecting a mismatch error.” Id.
(citing Ex. 1006 99 5, 2224, 46). Petitioner states, “Third, Nguyen’s FRC
checker and error detector determine lockstep is recoverable from a

mismatch error if an error in the processors is detected within a timeout
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interval from the detection of the mismatch error.” Id. (citing Ex. 1006
9 23, 30; citing also Ex. 1002 q 106; Pet. § VII.A.2).

Petitioner contends that a person of ordinary skill in the art “would
have been motivated to incorporate Nguyen’s determination of if lockstep is
recoverable in Bigbee’s FRC logic to reduce impact of errors and increase
system fault tolerance and availability and would have had a reasonable
expectation of success in doing so.” Id. at 41 (citing Ex. 1002 9 107); see
also id. at 30-35.

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that the
combination of Bigbee and Nguyen teaches the recited elements for
purposes of institution, and has provided reasons sufficiently supported by
factual underpinnings to combine the references with a reasonable

expectation of success.

c. [19b]: “wherein said firmware code for determining if
the lockstep is recoverable further comprises
firmware code for determining if a lockstep mismatch
has occurred between the pair of lockstep processors”

Petitioner contends, “Bigbee in view of Nguyen renders obvious
[19b].” Pet. 41 (citing Ex. 1002 944 108—111). Petitioner contends, “Bigbee
in view of Nguyen discloses ‘the firmware code for determining if the
lockstep is recoverable’ ([19a]) and further discloses ‘firmware code for
determining if a lockstep mismatch has occurred between the pair of
lockstep processors.”” Id. at 4142 (citing Ex. 1002 4 109). Petitioner

contends, “Nguyen discloses ‘determining if a lockstep mismatch has
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occurred’ because Nguyen determines if the lockstep is recoverable after
detecting a mismatch error.” Id. at 42 (citing Ex. 1002 9 110).

In regard to Nguyen’s “determining if [a] lockstep is recoverable,”
Petitioner provides two examples:

(1) Nguyen’s FRC checker’s compare unit compares the data
from both cores, and it sets a status flag to indicate whether the
data matches or mismatches (“determining if mismatch has
occurred”); and (2) determining if Nguyen’s error detector
detects an error in the processors before (recoverable) or after
(non-recoverable) the timeout interval of timer unit expires.

Id. (citing Ex. 1002 9 110; Ex. 1006 9 56-57; Pet. § VIL.A.2).

Petitioner argues, “a [person of ordinary skill in the art (POSITA)]
would have been motivated to incorporate Nguyen’s determining if lockstep
1s recoverable in Bigbee’s FRC logic to reduce impact of errors and increase
system fault tolerance and availability and would have had a reasonable
expectation of success.” Id. at 42 (citing Ex. 1002 q 111).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that the
combination of Bigbee and Nguyen teaches the recited elements for
purposes of institution, and has provided reasons sufficiently supported by
factual underpinnings to combine the references with a reasonable

expectation of success.

d. [19c]: “firmware code, responsive to determining that
the lockstep is recoverable, for triggering an
operating system to idle the processors, attempting to
recover lockstep between the pair of processors, and”

33



IPR2023-01373
Patent 7,502,958 B2

Petitioner contends, “Bigbee in view of Nguyen renders obvious
[19¢c].” Pet. 42 (citing Ex. 1002 99 112-116). Petitioner maintains that,
“Nguyen’s determining if the lockstep is recoverable into Bigbee to take an
appropriate action responsive to the severity of the error detected in the
lockstep processor pair” would have been an obvious
incorporation/modification to a person of ordinary skill. /d. at 43 (citing Pet.
§ VILLA.5). Additionally, Petitioner states, “Bigbee in view of Nguyen
further discloses that, responsive to determining if the lockstep is
recoverable from the detected error, the firmware triggers the operating
system to idle the processors and recover the lockstep between the pair of
processors.” Id. at 43 (citing Ex. 1002 ¢ 113).

Petitioner argues, “First, Bigbee discloses ‘firmware code ... for
triggering an operating system to idle the processors.”” Pet. 43 (citing Ex.
1002 9 114). Petitioner states, “Bigbee discloses that firmware (e.g., SAL
program code) generates a system control interrupt (SCI) to the operating
system.” Id. (citing Ex. 1005 9 35, Fig. 4A (block 406)). Petitioner further
states, “[1]n response to the SCI, the operating system queries firmware
(ACPI BIOS) to determine the source of the SCI; firmware responds to the
query by notifying the operating system of a request for processor hot
removal (e.g., by a ACPI Notify command).” Id. at 43—44 (citing Ex. 1005 §
36, Fig. 4A (blocks 408410 (“triggering an operating system’))) (note
omitted). Petitioner states, “[t]he operating system then modifies its internal
data structures to indicate that the processor is offline and requests firmware
ejection of the processor (e.g., by executing an EJx control method (‘to idle

the processors’).” Id. at 44 (citing Ex. 1005 99 36-37, Fig. 4A (block 412)).
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Petitioner further argues, “Second, Bigbee discloses ‘firmware code
... for attempting to recover lockstep between the pair of processors.”” Pet.
45 (citing Ex. 1002 q 115). Petitioner states, “[i]n response to the operating
system’s ejection request, Bigbee’s firmware virtually ejects the processor
from the system, resets the processor, re-enables FRC operation of the
processor cores (‘attempting to recover lockstep between the pair of
processors’) and generates an SCI to the operating system.” Id. at 45-46
(citing Ex. 1005 9 37, Fig. 4A (block 414)).

Petitioner contends, “[t]he *958 [p]atent similarly discloses idling the
processors, the firmware uses an ACPI method to ‘eject’ the processors,
thereby triggering the operating system to idle the master processor, rests the
processor pair, and recovers lockstep.” Pet. 46 (citing Ex. 1001, 6:9—-17,
6:40-42, 6:55-57; Ex. 1002 § 116).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that the
combination of Bigbee and Nguyen teaches the recited elements for
purposes of institution, and has provided reasons sufficiently supported by
factual underpinnings to combine the references with a reasonable

expectation of success.

e. [19d]: “if lockstep is successfully recovered between
the pair of processors, [firmware] triggering said
operating system to recognize the processors as being
available for receiving instructions.”

Petitioner contends, “Bigbee discloses [19d].”” Pet. 46 (citing Ex.
1002 99/ 117-119). Petitioner states, “Bigbee discloses that its firmware
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generates a SCI to the operating system after recovering lockstep between
the pair of processors (‘if lockstep is successfully recovered between the pair
of processors’).” Id. (citing Ex. 1005 § 37, Fig. 4A (block 414)). Petitioner
also states, “[t]he operating system queries firmware (e.g., ACPI BIOS) to
determine the source of the SCI, and the firmware responds to the query by
notifying the operating system of a request for processor hot insertion
(‘triggering said operating system’).” Id. (citing Ex. 1005 q 37, Fig. 4B
(blocks 416, 418).

Bigbee Figure 4B, reproduced below, “illustrates a process flow
diagram for a second portion of a method” where the first portion of the

method is shown in Figure 4A. Ex. 1005 q 10.
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FROM FIGURE 4A
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v
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Fnish A0

FIG. 4B

Bigbee states, “in the process illustrated in FIG. 4b, operating System
Software queries firmware (e.g. ACPI BIOS) to determine the source of the
previously generated SCI (block 416). Firmware responds to the OS query
by notifying the operating System of a request for processor hot insertion
(block 418).” Ex. 1005 9 37.

Petitioner further states, “[t]he firmware also provides the operating

system with status and resource data of the processor to be inserted via one
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or more ACPI methods.” Pet. 4647 (citing Ex. 1005 9 37, Fig. 4B (block
430); Ex. 1002 9 118). Petitioner states, “[t]he operating system then
requests insertion of the processor by calling an ACPI method (e.g., PS0),
which the firmware virtually executes to insert the processor into the
system.” Pet. 47 (citing Ex. 1005 9 37, Fig. 4B (blocks 424, 426). Petitioner
further states, “[o]nce the processor has been inserted, the operating system
modifies its internal data structures to indicate that the processor is online
and available (‘recognize the processors as being available for receiving
instructions’).” Id. (citing Ex. 1005 9 37, Fig. 4B (block 430); Ex. 1002
q118).

At this stage, Patent Owner does not dispute Petitioner’s contentions.
See Prelim. Resp. Based on our review and consideration of the current
record, we determine that Petitioner has sufficiently shown that Bigbee

teaches the recited elements for purposes of institution.

f. Conclusion for independent claim 19

Based on our review and consideration of the current record, we
determine that Petitioner has adequately shown that the combination of
Bigbee and Nguyen teaches the limitations in claim 19 for purposes of
institution. Accordingly, we determine, on the current record and for
purposes of this Decision, that the information presented in the Petition
demonstrates a reasonable likelihood that claim 19 is unpatentable under 35
U.S.C. § 103 over Bigbee and Nguyen. As set forth in Section II.E above,
Petitioner additionally challenges claims 1-8, 13—18 and 20-22 as
unpatentable over Bigbee and Nguyen (Pet. 49-72), which are unchallenged

on the record before us. We determine above that Petitioner demonstrated a
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reasonable likelihood of prevailing in its challenge to claim 19 of the 958
patent therefore, we institute inter partes review on all claims and grounds.
See 37 C.F.R. § 42.108(a) (““When instituting . . . review, the Board will
authorize the review to proceed on all of the challenged claims and on all

grounds of unpatentability asserted for each claim.”).

IV. CONCLUSION

After considering the evidence and arguments presented in the
Petition, Preliminary Response, Preliminary Reply, and Preliminary Sur-
reply, we determine Petitioner has established a reasonable likelihood of
prevailing on its assertion that at least one claim of the *958 patent is
unpatentable on at least one ground, and we institute an inter partes review
on all the challenged claims and challenges presented in the Petition. See 37
C.F.R. § 42.108(a) (“When instituting inter partes review, the Board will
authorize the review to proceed on all of the challenged claims and on all

grounds of unpatentability asserted for each claim”).

V. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that pursuant to 35 U.S.C. § 314, inter partes review is
instituted as to the challenged claims of the *958 patent and all challenges of
unpatentability presented in the Petition; and

FURTHER ORDERED that inter partes review is commenced on the
entry date of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R.

§ 42.4, notice is hereby given of the institution of a trial.
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