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Dear Commissioney:

Pursuant to the provisions of 35 US.CL §8 301-307, Umitied Patents, LLO ("Requester™)
herehy requests an ey pare reexamination of claims 1-25 {the “Challenged Clatms ™y of LLS, Patent
7,502,058 (the 958 Patent”, Ex. 1001), which ssucd on March 1), 2009, based from ULS. Patent
Application 10:973.076 {the *"076 Application™), filed October 25, 2004, The "958 Palent was
originatly assigned fo Hewlett-Packard Development Company, L.P. a8 recorded w the ULS, Patent
and Trademark Office (CUSPTO") at reel lrame 0370390001 and is carrently assigned to Forag
Techaologies LD as recorded in the USPTO at reclfframe D3R992057 L

This Request presents prior art references and analyses that are noncumulative of the prior
i ¥ ¥ ;

art that was before the Examiner during the onginal prosecution of the "98R8 Patent. As

demonstrated heretn, the Challonged Claims are tnvalid over these references. Reguester therefore

requests that an order for reexamination and an Office Action rejecting claims 1235 be issued.
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Ex Parte Patent Reexaminativn Filing Reguirements

Parsuant to 37 CFR.§ L3I0, statements pointing out &t east one substantial new
guestion of patentability based on materal, nm-c-uma.zimiw reference patonts and printed
publications for the Challenged Clanms of the "958 Patent are provided 1n Scetion Lol this Reguest.

Pursuant tp 37 CF R, § L3IDMON2), reexamination of the Challenged Claims (1-28) of
the 938 Patent is reguested, and @ detatled explanation of the pertinence and manner of applying
the cited references to the Challenged Claims s provided in Section 1 of this Reguest.

Pursuant o 37 CFR. § F3HBI3E), copies of every patent or printed publication relied
upon or referred to in the statement pointing oni each substantial new gquestion of patentability or
i the detailed explanation of the pertinence and manner of applving the cited reforences are
provided as BExhibiis {1004} 1017} {with Exhibits {1004]-[ 1007} formimg the basis for the SNQs
presented hereind.

Puarsuant 10 37 CF.R. §1.510(0)4), g copy of the "958 Patent s provided as Exhibit 10041
of this Reguest, along with a copy of any disclaimer, certificate of correction, and reexamination
certificate issued corresponding to the patent.

Pursuant o 37 CER. § LSHOBXS), the attached Certificale of Service indicates that a
copy of this Request, in ity entivety, has been served on Patent Owner at the following
correspondence address of tecord, i accordance with 37 CER. §133(ex

Foras Technologies Lad.
&0 56436 - Hewlett Packard Enterprise
3404 £ Harmony Road
Mall Stop 79
Fort Collims, CO 80328

Also subraifted herewith is the foe set forth m 37 CF.R. § L20exh

Parsuant 1o 37 CFR. § LI3T0YG), Requester hereby corlifies that the statutory estopped
provisions of 35 LES.C 3315 and 33 ULS.C. § 323X do not prohibit Reguester fram filing

this ex parfe patent recxamination request.
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IR SUBSTANTIAL NEW QUESTIONS OF PATENTABILITY
AL UK, Patent 7,502,958
i, Techaieal Background

Since the 1960s and 1970s, computer system designers, such as IBM, Tandem, and Stratus,
have been developing and releasing Taolt-wolerant systems with high availability. Bartlent {Ex
1013 at 87 and §9. For cxample, in 1964, 1BM shipped the 5360, which “was designed with
rabast error checking and was the first commercial computer to inchude Ervor Correction Code
(ECC) in memory.” & Az another example, the Tandem NooStop system shipped in 1978 and
included “processor pairs {that] are au effective design for recovering from transiont problenss.”
Id. al 91, Tandem and IBM both continually tmproved these systems, and by the sarly 19905
Tanden had moved to “fight lockstepping of a pair of MIPS chips™ with & variant “being developed
for tuture Jatel Hamum{R)-tased plattorms.” #d at 9192, For tls part, in 2001 IBM inlroduced s
“Amtonommie Computing initiative,” which focused on selfbealing that included “dynamic (PU
sparmg, 8 proecess by which a fatled CPU can be transparently replaced by aspare.”™ 14 at 958, These
systenis were offen operating-system centric, with “the operating svstam providiing] its own layer
of fandt detection and fail-fast respouse [and supplying] the tfrastructure that allows applications
1o survive single processor fatlures.™ &4 at 89,

Around the same time that 1IBM and Tandem were ferating on therr high-availability
systems in which the O8s managed the hardware, Infel was working on an smitiative that attempted
to address sone of the challenges with O8 management of hardware and released the {A-Hd System
Architecture al the beginning of 2000, See 038 [4-84 Mamuad (Ex. 1010Y § 1.7, see glso Intel EF]
Specification {Ex. 1012) at 1-6. The 14-64 System Architecture included a new [A-64 Pirmware
that meluded @ “Processor Abstraction Layver (PAL)Y a “System Absiraction Layer (SAL).” and a
“Extensible Finmyare Interface (BFDL 088 1464 Menil (BEx. 1010y § L7, see alvod 11,1, fig

11-2.

! Note; The official release of the BEL 110 SpeciBeation was ot Decernber 13, 2002, fngel £FY Speeifloation (Bx.
18 2Y st .
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Operating System Software
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“PAL {was al fiomware layer that {abstracted] . . | processor mplementalion-speoiiic
features and {was] independent of the number of processors. SAL [was a] platform specific
firmyware component that lsolated] O8 and other higher level software from implomentation
differences m the platform. EFT {was a] platform hinding specification layer thai fprovided] a
fepaey free AP inserface to the O8 Loader.”™ Durel S4L Specification {Ex. 1816) § 1.2

“Hanium-Based  Platforms EFL {executed] as an extension te the SAL execution
environment with the same rules as faid out by the SAL specification,” Intel EFT Specification (Ex.

o

1012y § 233, The Intel EFI Specification “[required] that functionality defined w2 number of

other existing specifications be present on @ system that [implemented the} speeification.” Hrief

(a8
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Reguaest for Ex Parte Reexamination, ULS. Patent 7,502 9358

EFT Specification {Ex. 1012} at References-3, The Advanced Configaration and Power interface
{AUPL Specification was one such reguived specification and at the time wag deseribed as “the
current state-of-the-art in the platform-t0-08 interface” and fully fdefining] the methodology that
allows the OS o discover and configure all platform resonrces.”™ fd “The ACPI (Advanced
Configuration and Power Interface) \puumaunn and the SAL {(System Access Layer)
speeiication pwere considered] two examples of new and innovative firmware technologies that
were designed on the premise that OS developers pmﬁ:r to mintize runtime calls into firmware. ™
Id.

Que of the primary goals of the 1A-64 System Architecture’s PAL firmware was to

“provide 3 consistent firmware interface to abstract processor implementation-specific features.”

\ 2,

QSR LA-64 Manual (Ex, 10103 § 1, Similary, one of the primary goals of the EF1 was Yabsiraction
of the OF from the firmware” (0 allow the O “to be constructed with far less knowledpe of the
platform and frmware that underhie those intertaces.”™ fnvel EFT Specificotion (8. 1012 a1 1-6. In
ather words, Intel proposed “a backward~compatible solution in which the EFT laver is configured
to enndate cortain aspeots of legaey BIOS operstion.” Hebson (Bx. 1014) at 1:43-46.

Within this historical comiest, on October 2§, 2004, Applicants for the "958 Palent hiled a
patent apphication clamming that they had invented & novel process for handling a “loss of lackstep
tor a pair of processors” that included (1) “tniggering, by fhrmware, an operating sysient 1o wdle the
processors,” {2} “recovering, by the firmware, lockstep between the pair of processors,” and
“triggering, by the finmware, the operaling system to recognize the processers @s being available
for receiving instructions.” V8§ Pageas (Ex. 1001), abstract,

However, as noted above and shown m greater detail below, detecting and recovering from
Toss~of-lockstep was not new, absiracting and ermutating hardware management processes from an
O 10 2 manner tha allowed an O8N (o continie running threugh recovery was not new either, and
pushing opcrating sysiem and processor implemeniation-specific features © finmaware was
connnenplace. Furthermore, as explained in detail herein, i would have boen obvious to try (o
combine these ntations w the manner clatmed tn the "958 Patent. And, as also explained horeln,
not only was the claimed wmvention of the "98R Patent obvinus, the inventors of the 938 Patent
were not the first to attompt {o clam this obviows combination. In fact, Intel described this obvious.
combination to the ULS. Patent (HTice before the inventors of the "938 Patent. See, cg., Bigber

{Ex. 104

fI

(>
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2. Summary
The "958 Patent describes systers and methods that pse firprware o recover from loss of

lockstep “in & muanner that allows for recnvery from certain detected ervers without requiring that
[an operating system] be implomented with specific knowledge for handling sach recovery.” 9358
Tarent (Ex. 1D01) at 3:03-66. According to the "O3R Patent, “in lockstep processing two processors
are paired together, and the two processors perform exactly the same-operations and the results-
are compared {g.g., with arr XOR gate), H there 15 ever a diserepancy between the results of the
lockstep processors, an error 18 signaled.” Mdh at 2:16:20. The "958 Patent uses “Loss of lockstep”
{or “LOL”) broadly {o “refer to any error in the pair of fockstep processors.” i at 2227-28. An
exemplary eonfiguration of the "853 Patent’s system is tHuostrated i fig. 1, which is reproduced

below for convenienge.

o

FEATEARE

s
id fig. L

According to the "988 Patent, "{tThe traditional vesponse o detected LOL has been to orash

the svatem to ensure that the detected error is not propagated throngh the system.”™ fdl 8t 2:66-3:2.
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Reguest for By Parte Regxamination, ULS. Patent 7,502 9588

Aceording to the "038 Patent, “prior solutions attempting to resolve @t least some detected [silent
data corruptions without reguiring {a} systemt o be crashed have been Qperating System (087}
centric,” which “regquires a lot of processor and platform spectfic knowledge © be embedded
the OS.7 Id. at 3:17-23. However, the "958 Patent states that gt least one prior frmware-based
sofutions “{attempts] to recover from a LOL without involving the OF in such |a] recovery

procedure.” fd at 3:29-300 by the mentionad solution, “upen LOL being detected, firmpware is used

to save the state of one of the provessors in a fockstep patr (the processor that is considered ‘good™}

1o momory, and then both processors of the par are reset and reinitialized.” & ar 3:31-35
According to the 938 Patent, this solution “makes the processors unavaitable for an amount of
time without the OS having any knowledge regarding this unavailability, and if the amount of time
required for recovery s {oo long, the system way crash.” I8 at 3:36-40.

In an atterapt to differentiate from these traditional responses 1o loss of lockstep, the "SR
Patent clatms that ds methed is gble o use fivomware in a manner that allows for recovery from
toss of lockstep “without crashing the system™ and “without requiring that {an OS] he implemented
with spectiic knowledge For handhing such recovery.” Id at 5:56 and 5:63-66. The manner inwhich
the "95K Patent ases firmware to recover from loss of lockstep is shown in the figure below:

FiG. 6

DETRGT LOBS OF LOOKSTER FOR A FAR OF PRODESSOR

FRIGGER, BY FIRMWARE, &N{}P‘Eﬁs\'ﬂi{i SYSTEM 0 10LE THE PROCESSORS |~ b2

:

RECOVER, BY THE FIRMWARE, LODESTER BETWEEN THE PAIR (F PROCELSORY }\‘83

AFTER LOCKSTEP IS RECOVERED DETWEEN THE PAIR OF PROCESSURS, THE
PIRANWARE TRIGSERS THE OPERATING SYSTEM TH RECGGNEE THE .64
PROCESSORE AS BENG AVALABLE FOR SRCEIVING INSTRUCTIONS

LEg]

} 81

£

Id. at fig. &

The "958 Patent generally focuses on implementation details that are spectfic o the
Advanced Configuration and Power Interface {ACPI) 2.0 Specification and the ftanium Processor
Family (IPF), which ¢ described as “a 64-bit processor architecture co-developed by Hewlelt-

Packard Company and Intel Corporation.” Af at §:5-7, €24, 6:60-61. The 338 Patent claims that

“ithe guintessential model of the taditonal IPF architecture is given i the fwel 14-64

Arvehitecture Software Developer'’s Mamead, Volugre 20 LA-64 System drchitecture, in section 111

(¥4
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Reguest for Ax Parte Reexamination, U.S. Patent 7,502 9388

avare Model” fd. at T:24-29 The "Q58 Patent states that “the IPF processor archiiectare
comprises such supporiing finmware as Processor Abstraction Layer {BALY System Absiraction
Laver {(SAL), and Extended Famware Interface (EFDY and uses the torms “PALY “SALY and
“EFT ntorchangeably with the term “firmware.” fd at 533-26, 7:29-32
In addition to claiming general firmware-based systems and methods that use firmware o
recover from loss of ockstep, the 958 Patent ¢latms a method 1 which g hot spare processor [is
utilized] for recovering from LOL for {a] system's boot processor.”™ fd at 41123, see, eg, claims
2335,
For the sake of refercnce, the claims for which reexamination s requested ate
reproduced below. Claims 1, 13, 19, and 23 are the independent claims, while the remaining

challenged claims depend divectly or indivectly from these claims.

1. A method comprising:

detecting loss of lockstep for a lockstep pair of processors;

using Broyware 1o irigger an opersting system to idle the Jockstep pair of processors,
recover tockstep for the lockstep pair of processors, and trigger the operating system o
recognize the oeksiep pair of processors having reeovered lockstep: and

responsive to said detecting loss of fockstep, asing said fimmware to deferoune iockstep
is recoverable for the lockstep pair of processors, wherein said using said Broyware (o determine
if lockstep 1s recoverable further comprises determimng 1 a lockstep mismateh has ocenrred

between the lockstep pair of processers.

2. The method of claim 1 wherein said using Brmware [0 triggeyr an operating system o

idie the lockstep pair of processors further comprises:
using the firmware to trigger the operating system to idle a master processor of the

fockstep pair of provessors.

3. The method of claim 2 wherein said using Srovware o trigger the operating system o
recognitze the lockstep pair of processors having recovered lockstep Rrther comprises:

using the Orpware o trigger the operating system to recogmze the master of the lockstep

pair of processors.

6
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4. The method of claim 1 wherein said detecting loss of focksiep comprises:

detecting corrupt data i ane of said lockstep pair of processors that would lead to a

lockstep masmateh if acted upon.

5. The method of elatny 1 wherein said detecting loss of tocksiep Comprises

t

detecting a precursor to lockstep mismateh.

¥

Ly

& The method of ¢claim 1 wherein said detecting Toss of fockstep comprises:

detecting lockstep mismatch between the lockstep pair of processars.

7. The method of claim 1 further comprising:

i determined that & lockstep mismasteh hias not ecowred between the lockstep pair ol

processors, then determining that the loss of tockstep i recoverable.

8. The method of claim 1 turther comprising:

i determined that a lockstep mismaich has occured beotween the lockstep pair of

provessors, then detenmining that the loss of Tockstep s not recoverable.

8 The method of claim 1 further comprising:

determining if said {ockstep pair of processors for which said loss of lockstep is detected

LOMPrises @ system boot processar.

10, The method of claim 9 wherein #f determined that said locksiep pair off processors

for which said loss of lockstep s dolected comprises a system boot processor, further

COMPEIsIN:

swappmg the rele of system boot processor o another processor it the system,

1. The method of claim 10 further comprising:

after said swapping, recovering the fockstep for the lockstep pair of processors.

Page 12 of 92



Reguest for Ex Parte Regxamunation, U.S. Patent 7,502 938
4

12, The method of elatm 11 further comprising:
alter recovering leckstep for the fockstep pair of procvessors, holding the recovered par
of processors m idle as a spare for the processer to which the rele of system boot processor was

swapped.

P30 A sysiom comprising:

ary Advanced Configuration and Power haterface (ACPH-vompatible operating systeny;

master processor operable 1o process instructions scheduled by said ACP-compatible
operating systeny

slave processor lockstepped with the master processor operable to perform redundant
processing of said insttuctions scheduled for the master processor; and

firmware operable, responsive © detection of toss of locksiep between the master and
slave processors, to pse an AUPH method to tngger the operating system 0 wdle the master
processor, attempt to recover lockstep between the master and slave processors, and if recovery
of lockstep 1s sweeessful then use an ACPE methoed 1o reintroduce the master processor to the

O ratis ng system.

14 The system of claim 13 further comprising

error detection logic for detecting loss of lockstep between the master and slave

DTOCESSOTS.

15, The system of claim 13 further comprising:

error detection logie for detecting a precursor 1o loss of tockstep.

§EL
-

16, The system of clam 13 wherem satd precursor o loss of lockstep is treated as said

detection of loss of lockstep.

P2, The system of claim 15 wherem said ervor detection logic comprises a pardy-based

mechanism,
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1. The system of claim 13 further comprising error dotection logie for detecting

lockstep mismateh between the master and slave processors.

19, A systom conpgwising & pair of ockstep processors and computer-gxecutable
firmware code stored to 3 computer-readable medinm, the computer-exeoutable firmware code
COIMPLISING:

finmware code, responsive 1o detection of Joss of lockstep between the pair of lockstep
processors, for determining # the lockstep is recoverable for the pairof lockstep processars,
wherein said firmware code for determmming it the locksiep is recoverable further comprises
firmware code for determining if a lockstep mismateh has occurred between the pair of lockstep
processors; and

firmwate code, responsive 1o determining that the tockstep is recoverabile, for triggering
an operating system to wdle the processors, atlempting to recover lockstep between the pair of
provessors, and if lockstep ts successfully recovered between the patr of processors, triggering

said operating systent 0 recognize the processors as being avatlable for receiving instructions,

20, The system of clatm 19 wherein the code for attempting to recover ockstep further
comprises:

code for resetting the pair of processors.

21, The system of claim 19 wherein sald operating system s an Advanced Configuration
and Power Interface (ACPD-compatible operating systen, said code for triggering the operating
system {0 idle the processors comprises:

code for using an ACPT method 0 wdle the provessors,

22, The system of claim 19 wherein said operating system 15 an Advanced Configuration
and Power Imterface (ACPD-compatible operating system, said code for triggenng said

operating system 0 recogaize the processors as being available for receiving instructions
COMPrises:
code for using an ACPE method to cause the operating sysiem to cheek for the

PIOCOSSINE,

9
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Reguest for Ex Parre Reexamingation, U.S. Patent 7,502,958

23. A method comprising

estabiishing, n 8 multi-processor systemy, 2 hot spare processor for @ system boot
PIOTLSSOL;

defecting loss of lockstep for a lockstep pair of provessors in said multi-processor
systony;

determining if said Jockstep patr of processors for which the loss of fockstep is detected
15 the systam boot processor,

it determined that said tockstep pair of processors for which the loss of fockstep is the

system boot processor, copying a state of the system boot processor to the hot spare progessor;

and
if determvined that said lockstep pair of processors for which the loss of Jockstep is not
the system boot processor, then tiggering an operating systeny to a) idle the tockstep pair of

POCESSOTS, b) attenpt 1o recover lockstep between the lockstep pair of processors, and ¢) if
fockstep 1s successfully recovered between the lockstep pair of processors, trigger sald operating

system to recognize the processors as being avatlable for receiving msbroctions.

24, The method of claim 23 wheremn if determined that said Tocksiep pair of progessors
for which the loss of Tockstep is the system boot processor further comprising:
atterpting 1o recover locksiep bebween the lockstep pair of processors atler copying the

state of the system boot processor to the ot spare processor,

23, The method of claim 24 wherein if determined that said lockstep pair of processors
for which the loss of Tockstop is the system boot processor further comprising:
i §0&:-i§'s‘£t:p s successfully recoversd botween the fockstep pair of processors,
establishing the lockstep pair of processors for which lockstep was recoverad as 8 hot spars
PrOCESSOr,
3 Priority
The "958 Patent resulted from the allowance of Apphication Na. 973,076, which was
filed on QOectober 25, 2004, While the "938 Patent moludes cross-references to applications

related by subicct matier, the "938 Patent docs not ¢laim priorily 1o any othor applications.

0
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4, Presecution History
The "938 Patent was allowed after two rounds of prosecution, during which Applicants
moved the claims to allowance by smending the independent claims {o recite using firmware o
delermine whether lockstep mismatch had occurved. In particular, independent claims 1 and 19
were amended as deseribed below, and independent claims 13 and 23 were allowed in their original
forns after the Applicant argued that:
s the cited references did not disclose "triggering an operating svstem 1o idle a lockstep pair
of processors for which & loss of fockstep has been detected™ (148 File History {Ex. 1002}
at 1523,
#  the “node controller” m Satford (Ex, 1005} 15 “not an pperating system” (4d. at 154), and
+  Safford “merely disables the processor pair by taking it offline, this may lead to the
operaiing system teung out and crashing”™ * (Jd. at 154),
After, the Appheant amended the claims to recite;
s using sald Brooware to determine i fockstep 18 recoverable for the lockstep pair of
processors (Jed at 104},
s psing said finmware to determing i a lockstep vusmatch has occurred between the lockstep
patr of processors, 1
During the first round of prosecution, claims 1-35 were rejected under 35 US.CL§ 103(a)
in view of Marshalt {LLS, Patent 5.9 15,883} titled “Error detection and fault solation for lockstep
provessor systens™ and Satlord {LLS. Patent 7,085 959} titled "Method and apparatus for recovery
from loss of lock step.” See #d at 163
The Apphicant’™s first response did not amend the independent clatms and argued against
the Examiner’s asseriion that the art feaches the sigaaling of an operating system to idle a
Iockstep pair of processory while acknowledging that the art discloses a processor that sigmals (o
anode controller that a processor pair should be taken off-tine.® See id. at 136-154. The Applicant’s
response specifically argued that the node controlier in the art 1s not an operating sysieny since, “in

fig. 3 {of Safford,] the node contratler 130 is Hustrated as an independent block alongside the CPU

* Hevwever, note that the paint of Safford ¥ to umhh comfinucd wperaton of thy system during recovery frive loss of
lockstep. Nee, egr, Saford (Ex. 1005 ar 201-9, 3:28-31

F Linless wilerwise specified, ol bold and :*{3!.&.3 smphases and anaotations bekew have been added. Taxd dn dofics i3
used o sty olain langusge andior add ewphasis,

i
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hardware blocks, and does not appear to comprise an operating svstem running on a CPU Id
The Applicant’s response Turther argued that taking a processor off-line is different than idling
a processor since taking s processor off-line could crash a system.” Jd. Applicant’s response
inddicated that Applicant’s claims solve thus craghing issue, &4

In response to the second action, the Applicant amended independent claims T and 21 {now
clain 19) 10 incluade allowable subject matter. See i, at 103-112, Speaitically, independent olaim
I was amended to include using finmware t© determine it lockstep 1% recoverable and to
determine if lockstep mismatch has occwrred, 4 Independent claim 19 was amended o
include using firmrware to determine i lockstep mismatch has ocenrred. 2

Independent claim 19 was subsequently amended by way of examiner’s amendment to
wmeckude a patr of lockstep processors in order to overcome a potential § 101 issue. See i at 82

Three notices of allowances were received duning prosecution; however, none of the
notices provided any reasons for allowance. See id ot 12-15, 492582, 77-89,

B. Level of Ordinary SKill in the Art

A Person of Ordinary Skill in The Art ("POSITA™ would have had, as of October 285,
2004: (1) at feast & bachelor’s degree in electrical engineering, electronics engineening, compuier
engineering, oF 8 related scentifie Hedd: and (2) at least one (o two years of experience in e
computer science feld, including chip design and software engineering, with additiomal education
substituting for less expenence and vice versa, Wolfe Deol (Bx. 10031948

€. Claim Construction
i. Owverview

The clams should be construed according to thely broadest reasonable inferpretation,
“During reexamingtion ordered under 35 UL5.CL 304, and also duarmg reexamination ordered under
35 LS, 257, claims are given the broadest reascnable interpretation consistent with the
specification and Hmitations in the specification are not read into the claims (fn re Yamamoto, 740
F2d 1569, 222 LISPQ 934 (Fed. Cir. 19843} Requester reserves the right to advocste a different

claim Interpretation in any other foram,

* Howevee, uote that cach of the "958 patent’s iHostrations of an 833 s as independent block set slongside blocks
representing Jooksiep-processor pans.

F However, note that the peint of Safford is 1o cnable continued eperation of the svstern during recoverny Trom Inssof
Inckutep. See, e, Sofford (Bx. 1008y at 2004, 3:28-3

12

e
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2. “hoot ;mrccm;r”‘ {Claims 9, 10, 12, and 23-23)
Clabms 9, 10, 12, and 23-25 recite a “boot processes,” which should be given the broadest

reasonable mterpretation that 15 beth “consistent with the ordinary and custorary meaning of the
term” and “consistent with the use of the term n the specilication and drawings.” See MPEP §
211 Under this standard, a boot processor 1s a commen component that was found in computer
systoms at the timme of the alleged invention of the "938 Patent, and would have been undersicod
by a POSITA to nchude any processer designated for handling bootstrap functions. See Wolfe
Becl (Ex. 1003} § 533, Furthermiore, & bool processor can alse be referved fo as a bootsirap
processor {BSPY or by a computersreadable designator {e.g., Mlogical CPU O™ 4

As noted, a boot processor was a critival device for any computing system and was a
common compenent ncluded 1 computing systems, See Bolfe Decd. (Ex, 100319 S1. Indeed,
“Tiihe exccntion of the bootstrap program & always astomatically initinted when the system is
powered-on or when 8 sysiem hardware resel 13 applied. It s alse intiated when the system i
rehooted fron the svstem console.” Levr {Ex. 1018) §4.2.1. Furthermore, “{tthe origin of the word
boot {as in, "to boot the svsteny’} s bootstrapping, which i the process of bringing 8 computer
system to hfe and ready o use. ("Bootstrapping” is actually the "nerd word” for starting up a
computer. ). id

As of the priority date, a POSITA would have understood that in mulf-processor system
architectures, a boot processor may etther be selected by defauli or through a selection process
during bootup, For example, as noted in the "958 1A-64 Manual, which the "958 Patent incorporaies
'h}-* reference, “firmware selects & Bootstrap processor (BYPY i mu}ti-pz‘x‘x:-s*:ssm“ (M)

miigarations carly m the boot sequence.”™ 9538 L4-64 Monual (Bx, 1010) § 24,11, And in some
systems (e.g., fanli-tolerant sysiﬂn.s}_ﬁ the pracessor designated as the boot processor wmay change
ever e For example, the hntel MulitProcesser Specilication explaims how an operating system
can determine and track the 1 of a designated BSP:

While sl processors i an MP-compliant system are functionally sdentical, one of
the processors will be designated as the bootstrap provessar (BSP) at sysiem
nitiatization by the system hardware or by the system hardware in conjunction with
the BIOS. The rest of the processors are destgnated as the application processors
{APs), The BSP is responsible for booting the operating system. Onee the MP
operating system i up and running, the BSP functions as an AP, Usually a
processor s designated ay the BSP beeause i s capable of controliing all system
hardware, including AP startup and shutdown. The operating system must
deternune and repomber the APIC 1D of the desigoated BSP, so i can keep the
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BoF operating as the last running processor during system shutdoewn, The BSP i
not pecessarily the first processor, especially i fault-tolerant MP systems 19 which
gy available processor can be designated as the BSP.

fatel Multiprocessor Specification (Ex. 1017y § B
In some multi-processor system architectures, @ boot processor may be referred o by a

logical, rather than g physical, position .., logical CPU O or CPU L rather than physical CPU

b

{ or CPU PO) that is indicative of its designation for controlling other system hardware sinee the
role of boot pracessor may often be assigned ©0 a processor regardless of its physical position
within a system. For example, doring boot-processeor selection,

HCPU PO is not funchioning properdy and cannot perform even the most baske
functions, it 1s designated as inoperative. The hardware system then awakens CPU
Pl and repeals the process of testing the CPUL T CPLEPY s operational, then it is
designated as CPL LD, and it boots the remainder of the system. On the other band,
"f" ""PU P1 also faily, it is also given an moperative designation. The computer

stem then turs on CPU P2, and repeats the process. The process repeats witil an
wmmnondi miroprocessor is found to perform the CPU LU fanctions.

Cepudis (Ex, 1007} at 2:52-64.
The proposed mierpretation of “boot processor” s consistent with the specification of the
Q3% Patent, which references the boot process of an Htantum Processor Famiby (IPF) sysiem:

The boot~up process of a raditional IPF system, for example, proceeds as follows;
when the system 15 0irst powered on, there are some sanity cheeks (e:g., power on
seif-test} that are performed by microprocessors included in the system platform,
which are not the mam system processors that run apphications. After those cheeks
have passed, power and clocks are given to a boot processor (which may, for
example, be master processor 12A)

WIS Patenr {Bx. 1001 at 7:40-47.

As showi, the broadest reasonable aiterpretation for boot processor that 15 bath “consistont
with the ordinary and custoniary meaning of the term™ and “consistent with the use of the ey in
the specitication and drawings™ 1 any processor designated for handling booistrap fanchons
melnding any processor that 1s referred 1o as a boot processor, that 13 referred 10 a8 a hoolstrap
processor {BSP, or that is defined by il logreal designation as @ boot processor {e.g., Jogical CPU
¢or CPU LGY,

D. List of Prior Art Patents and Printed Publication

A

Recxamination of the Challenged Claims s requested i view of the following references:

14
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Exhibit 1004 (1LS. Patent Application Publication Neo. 2003/0126498 to Bigbee ¢t al.
{“Bighee™)): Bigbee 15 ) prior art printed publication becguse i was fifed as an applicalion on
January 2, 2002, and published on duly 3, 2003, which is before the earliest claimed effective filing
date of Qctober 25, 2004,

Bighee is prior art at least uoder pre-ATA 33 USLC § H02(a) and pre-ATA 33 US.C§
102(h}.

Exhibit 1605 (U5, Patent Neo. 7,085,959 to Safford {“Safford™)): Safford is a prior art
patent beeause it was filed as an application on July 3, 2002, and pt‘zbiished as LS. Patent
Publication No. 20040006722 on July &, 2004, which is before the carliest claimed effective filing
date of October 25, 2004, Satford 1ssued on Auguast 1, 2006

Safford s prior st at least under pre~ALA 35 ULR.CL § 102{s)

Exhibit 1006 (U8, Patent Application Publication No. 2003/8051196 1o Marisetty of
al. “Mari s&tl‘y”)): Marsetly is a prior art printed publication because it was filed as an application
or September 27, 1999, and published on March 13, 2003, which is before the earliest ¢laimed
gffective fling date of Ocicber 35, 2004,

Marisetty is prior art gt feast under presAlA 35 USC § 102y and pre-ATA IS USC 8
102(h.

Exhihit 1087 (1.5, Patent Ne. 3,491,788 to Cepalis et al. “Cepulis™)): Cepulis s a prioy
art patent because (t was filed as an application on September 10, 1993, and issued on Febwuary
13, 1996, which s before the earliest clamed effective filing date ot October 25, 2004,

Cepulis s prior art &t least under pre-AlA 35 1180 § 102(a) and pre-ATA 33 USCL 8
FEURIE N

As shown below, Requester submits that these prior art references raise new Vsubstantipl
fquestions} of patentability™ beeause “the [leachings) of the {prior ar) patents and ponted
publications fare] sucl that @ reasonable examiner would consider the {teachings] to be important

in deciding whether or not the {clams are] patentable.” See MPEP § 22

Y

42, Because these patents
or printed pablications present substantial now guestions of patentability, reexamination should be
ardered and the challenged claims should be caneeled.
E. Disoretionary Dendal Is Not Warranted
There is ne reason 1o deny reexamination based on any discretionary factor. 35 U8 §

325(d) states that

Page 20 of 92



Reguest for By Parre Regxamination, ULS. Patent 7,502 958

Notwithstanding seetions 135a), 251, and 232, and chaper 30, during the
{}z’:mjﬁncv 0"“ any p(}%‘imrs,n‘n miz,\\ und“r th;s dmpi‘u if smth{,r pr‘(wmdinw or

ITRUNIET 1 W hu.h tha, pmt s:wm review of m}mr gmcuudmg or m&il o ma_} ;:srmua.d,,
including providing for the stay, franster, consehidation, or ermmation ol any such

matter or procecding. In determining whether o insittute or order a procesding

under this chapter, chapter 30, or chapter 3, the Director may take into account
whether, and reject the petition or reguest bec cause, the sanwe or substantially the

same prioy art or arguments previously were presented o the Office.

Of the releronces listed ghove, Bigbee, Safford, and Marisetty were cited during

prosecution of the "93% Pawent. 118, Patent No. 6,920,381, which issued from Bighee, was also
gited during proscoution of the "95% Patent. However, out of these cited references, only Safford
was applied in a substantive rejection of the claims of the "93§ Patent.

Fach of Bighee, Safford, and Marisetty s being presented berein “in a new light, or in a
different way, as compared with its use in the earlier examination{s), in view of & matenal new
argument or nierpretation preseated o {the instant] request.” See MPEP § 22420 Thus, while
Bigbee, Safford, and Marisetty have beon proviously cited, the wmstant regquest presenis new
combinations, arguments, and basis for invalidity not previously considered by the Office. Thus,
consideration of these refersnces in the instant reqguest is proper. See i,

Eachof Bigbee, Safford, Marisetty, and Cepulis is rehied upon herein dn proposed rejections
and present now, nop-cumulative echnological teachings that were pot previously considered and
discussed on the record during prosecution of the application that resulted in the "93R Patent or
during prosecution of any other prior procesding involving the 95X Patent. See MPEP § 2216,
The nstani request presents Bigbee, by tiselfl and Safford in combination with Mariseity to
dizsclose, teach, or sugpest cach of the limutations of the Challenged Claims. The tnstant request
presents new, non-cumulative technological feachings of Cepulis to place Satford in Va new hight
or a different way that escaped review during carlier examination.” See MPEP § 2242,

Requester sabmits that, becanse substantial new questions with respect 1o all aied
references are presented herein that have not been previously presented to or adjudicated by the

LS, Patent Office, 35 ULS.C. § 325(d) does not warrant dental of thas Reexam Request,

Y
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F. Ground 1: Bigber Presents Substantial New Questions of Patentability For
Chaimy 1-8 and 13-22 under 33 US.C § 102
i, Overview of Bighee
Bigbee generally deseribes systems and methods for firnnvare-based recovery from loss of

o,

locksiep i the sgme way as the "938 Patent, as domonstrated below in § LB, See Bighee (Ex.
1004, olaim 2R and ¢ [0002] Bigbee improves upon prior operating-system-based recovery
mothods that “{burden] the operating systemy” by requining processor and platform specific
knowledge to recover from errors related io loss of locksiep. See id. % {0004]. Bigbee improves
apon prior fnmware-based recovery methods that don’taccount for "operating systems thavingl a
maxhnum tolerable fnterrupt afency before sysiem ervors or faslures ccour™ KL % [D003L
Furtheraore, the systems and methods of Bigbee use firmware to recover from loss of lockstep in
a manaer that isolales “operating [systems| from implementation~spectlic platiorm differences.”
See id. % {ODIRL

Bighee's data processing systems mclade “twe or more physical processer cores operating
Tock step in PRU mode as 8 smale logieal processor from the point of view of [an] operating

system.” I & [0014]; see abvo, fig. 3

17
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Bigbee describes a pair of processor cores that “are operated W a . . . mode i which
identicasl instructions are provided to each core and congurrently executed on identical data so that
any error occwnng within g single core will prodoce an inconsistent result as compared to the
remaining cores assoctated with a given processor™ &4 4 [D002 ], Bigbee describes nsing firmware
to “Jgenerate] a signal such as an inferrapl or exeeption once an mconsistent result has been

detected.” See i ¢ [0002] and [D034], xee adse claim 28.

Bigbee describes using firmware to conumunicae with an operating system during recovery
from loss of lockstep in a manner that enables the operating system to survive the loss of lockstep
without crashing. See id, FIGS. 4A and 4B. For example, Bigbee deseribes using firmoware to (1)
frigger an operating svstem to idle g processor that has lost tockstep (steps 406 and 410y and (2)

recover the provessor from loss of fockstep (step 4123, See id | fig. 4A.

I8
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beied

. fig. 4. Bigbeg further desonibes using fismware o i

arecovered lockstep processor {e.g., steps $18-428). See id., fig, 4B,

19
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Id.. fig. 48,

Bigbee generally focuses on implementation  detatls  associated  wih  “advanced

f] ’.7

configuration and power mterface (ACUPH~-compliant data processing {systems]” and Vhe
Hantumy™ family of processors”™ fd ¥4 [0016] and [D033] Addiionally, Bighee define
“firmware” to inchude “an extensible finnware intertace (EFT), & systern abstraction level (SAL),
and a processor abstraction level (PALLY i % [ODIR]

Bigbee is analogous art (o the "938 Pateot. See Wolfe Decl. (Bx. 100314 61 For example,

Bigbee & from the same field of endeavor {e.g.. providing recovery from failure in g high-

awaiiaitaii_ity computing system} and s regsonably pertinent to the problem faced by the inventors
of the "SR Patent. See Bigbee {Ex. 10043 9% {0002 M 0004] and {0018, see alse Wolfe Decl {(Ex

DONEHL. As noted above, the "938 Patent 1s divected o solving at least two problems: (1) using

20
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firmware o recover from loss of lockstep in & mupmner that avoids crashing an operaling system
and (2) recovering from 1oss of lockstep in g manner that does not require an operating sysiem 1o
have platform-speetiic recovery knowledge, 938 Paienr (Ex. 1001} at 3:22-3%. In particular, the
938 Patent notes that the problom with an ~O8-ceniric type of solution™ 18 that o “reguires a ot
of provessor and platform specific knowledge 1o be embedded in the 08, which creates “such a
large burden that most commonly used OSs.do not support tockstep recovery.” I Simtarly,
Bigbee's proposed systems are divected to addressing “significant drawbacks™ associated with
pperating-system based revovery, including that “# burdens the operating system, lunis the

number and types of operating systems which may be utihized with o particnlar hardware platform,
timits the abiity of the platform to evolve, and prevents differentiation in terms of the underlving
platform inplementation.” Bighee (hx. 1604} & {0004, see also ﬁ?"f){féf Deci (Ex. 1003)% 61

Bigbee anticipates cach and every glement of claims 1-8 and 1322, See Wolfe Decl (Ex.

10033 B4 75-155, Therclore, Bighet presents o substantial aew goestion of palentability, A
reasonable examiner would find the teachings of this reference important in determining whether
clatms 1-8 gnd 13-22 are patentable because Bighee was never discussed or otherwise oritically
comsidered during prosecution. Appendix A shows in greater detail how Bigbee discloses cach and
every clement of claims -8 and 1322

(. Greound 2 Bighee Presents Substantial New Questions of Patentability For
Claims 1-8 and 13-32 under 35 LSO § 103

As explained above, Bighee apticipates cach and every element of claims R and 1322
To the extent Patent Owner argues that Bigbee does not expressly disclose each and gvery element,
Requester subamits that any differenves between Bighee and the claims of the "938 Patent would

have been minor and obvious in view of the knowledae of & person having ordinary skl in the ard

af the time of the earliest prionity date of the "93R Patent. See Wolfe Decd. (Ex. 100338

H. Grround 3: Safford in view of Marisetly Presents Substantial New Questinns
of Patentability for Claims 1-8 and 13-22

1. Overview of Satford
Safford geverally describes a multisprocessor system, hike the one diselosed in the "9388
Patent g5 demonstrated below i §§ 1LD and HLE, that s capable of recovering from a loss of
Iockstep detected m connection with o cortain processor pair. Safford (BEx. 1003}, Abstract. As

explained in Safford, “to improve reliability of processing assets, g compaier system employs fock

stepped processor cores that operate in g master’check pair”™ /g at 205858-57. “Each of two
21
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processors i the palr processes the same code sequences, and the resulting outputs of the
processors are compared by a fogie cireuit located near external interfaces of the two processors.™
Id. at 2:57-60. “Any difference in the processor outputs indicates the existence of an error.™ fd. at
2:60-63. The configuration of Safford’s systern, whose processors operate in lockstep, is lnstrated

in fig. 2 and is reproduced below for convenience.,

w1 n
e

.................. L
(BT G

( [

]

EXTERNAL
LOBIC

Id, g 2
To recover from toss of lockstep, Satford’s system follows the process tllustrated in fig. 4,

which is reproduced below for convenience,

22
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ld., fig. 4
Satford describes detecting a loss ol lockstep by {1} detecting g tockstep mismatch {e.g., a

“difference” in the onipits of a lockstep pailr of processora} or {2} detecting precursors to Joss of

fockstep that “will guarantee that {processors] will break lock step at some futare tme.™ Sew #id. at

-:

313743, 18333 (ol differcunce tn processing . . 18 by detinition a loss of lock step™). Contrary
to Apphicant’s staternents made daring prosecution, Safford deseribes recovering from a loss of
Inckstep 1 & manaer that enables 8 multiprocessor system to survive the toss of locksiep without
crashing. See id. at 3:27-34, 3:46-48.

Safford desertbes “detecting a loss of fock step mitiating event in A processor” or “an

impending loss of fock step.” and responding by “idiing the loss of tock step processor.™ fd., claim
13

Safford describes namiaiming an idle lockstep processor pair (e, “desiguated as g “hot
standby ™) that “may be used to speed recovery frons {al loss of lock step™ &4 8t 4:2530.
Safford describes a systeny that includes logie for reassigning the role of boot processer in

response o a loss of | &\dwup by the beot processor. For example, Safford’s systam recovers fom

| o]
()
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the loss of lockstep by transterring the boot-processor role of the failed processor pair o a hot
standby processor pair. For example, Safford’s "processor 111 signals the node controfler 130 that
the Hrst processor parr 1117113 has broken leck step and that the first processor pair 1117113

should be taken “off-hne™ K at £:37-40. Then Safford’s “node controller 130 copies the
architected state of the first processor pair 1117113 {o the bot standby processor pair 1284277 I/
at 4:40-43. Afler the architecied state 15 copted 10 the hot standby processor patr 125127, “ilhe
processor pair 1257127 L. becomes the fogieal CPL O in the computer system 1007 Id. at 4:52-
54,

Safford s analogons art to the "98R8 Patent because Safford is both from the same field of
endeavor {e.g., providing recovery from failure in a high-availability computing system) as the
QR Patent and 18 reasonably periinent to the problem thced by the inventors of the "938 Patent
{¢.g., svstenn crashes caused by loss of lockstep). See Wolfe Decl (Ex. W3 Y 66. For example,
the "95% Palent, w focusing on “the moreased desire for many suitm\ o mamtain high
availability” notes the proh&m that “crashing the system gach time LOL is detected s not an
attractive proposition.” 938 Parent (Bx. 10013, 3:5-7. Sumilavly, Safford i focusing on

“improviing] availability of the processor assets of the computer system,” notes that “loss of lock

step, i not proqiptly corrected, may cause the compater system IR0 arash.” Saffosd (B 1005),
32122, 1:45-47,
2. Overview of Marisetty

Marisetty generally desentbes Hirmware-based “systems and methods Bor exror handhng o
multiprocessor systems” i the manner disclosed in the "938 Patent, as demonstrated below in §
LD and HLE. Mariseity {(Bx. 1006) § {0014, These firmware-based systems and methaxds include
an error-handling routine that utitizes a “rendezvous™ of processors {e.g., a state in which
processors “onter an die state™ while processers ervors are corrected), See &, abstract, § {00304,

Marisetty defines “Hrmware™ fo include a “sysiem gbstraction layer (SALY and a

“processor abstraction laver (PALYL™ See id at 48 {00241 and [0026], see abo fig. 1.
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B fig 1,
Marisetty desertbes using frmware fo communicate with au operating system duning

recavery from g processor error noa manner that enables the operating svstem {o survive the

processor error without crashing. See id fig. 4 and 4% [0042] and [0038]. For example, Mariseity
mdicates that “SAL 102 can inferm the O3 103 layer of the request for rendervous state,” and
e OX 103 can then inforny SAL 102 that 1138 ready to enter rendervous state and tells SAL
12 to enter the vendezvous state” L4 at ¥ [0042]. Mariseity further states that, “{olned the errgy
has been corrected, the OS 3 informed that the error has been corvected,” “{the OF can inform all
processors 1o get out of rendesvous state,” and “the svstom resames normal operation.”™ 1d. at ¥

(00421,
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Marizetty deseribes psing Armware 1o recover frony processor €rrors in a mamer that
abstracts low-level recovery details from highesdevel lavers such as operating systems. See 1 8%
{00047 and {0008

Marisetty 1s anslogous art 1o the "98R8 Patent. See Wolfe Degl (Ex. T003YY 71 Por example,
Marisetty 13 from the same field of endeavor {e.g., providing recovery from fatlure in a high-
gvatlability computing system} and is reasonably pertinent o the problem faced by the wveniors
of the "V3R Patent, See Marisetty {(Ex. 1006) ¥4 [0001], [0002], and [0014], see alse Wolfe Dedl.
(Ex. 1003YY 71 As noted above, the "958 Patent 15 dircetod to recovering from processor Srors in
multiprocessor systems in & manner that avoids crashing an operating system of reguiring an
operating systen o have platforme-speeific recovery knowledge). ‘W38 Parenr (Ex. 1001 ) at 3:22-
28, Similarly, Marisetty discusses a need for provessor-grror recovery technigues that do not
require multiprocesser systens “to reboot or shutdown tor errors because of a tack of proper ervor
handhing,” Marisere (Ex. 100634 {00121

kR Motivation to Combine Safford and Marisetty
While Safford arguably discloses, or at least renders obvious, each hmitation of the

challenged claims, Safford does not explicitly mention using “firmware™ to perform the functions
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recited in the Challenged Claims. However, when combined with the teachings of Mariseity,

Safford renders obvious a hrmware-based process for handling a loss of lockstep for a pair of

processors that uses fropware to trigger anoperating system to idle the processors, recover lockstep
between the pair of processors, and then trigger the operating system to recognize the procossors

as being available for recgiving instructions. This combination of Marisetty and Satford, which are
both directed 10 @ similar problem that applicants for the "938 Palent were attempting o solve,
weould have been obvious for at {east the reasons that 2 POSITA would have arrived at it by simply
combuming prior art clements (e.g., the lockstep recovery methods of Satford with the 1a-6d
firmware-based recovery technigues of Marisetty) according to known methods (e.g., the known
implementation methods for applving the 1A~64 firmware methods of Marisetty, which could be
found in the thousands of pages of known specification documents wcorporated by reference in
the "9SR Patend) or by simply applving & known technique {e.g., the fiemware-based recovery
fechigues of Mansetly) to 8 known device ready for improvement {e.g.. the multi-processor
systems of Safford). See MPEP §3 2143(A) and 2143(D), see alvo Wolfe Decd (Ex. 100314 157,
A POSITA would have had a reasonable expeatation that a combinatien of Manisetty and Safford
woulid succeed for at feast the reason that combingtions involving the Ormoware-based recovery
technigques of Marisetty wore & common and suceessfid practice pnor to the priority date of
the "95% Patent. See Wolfe Decl. {Ex. 1003} 138,

Prior to the priority date of the "938 Patent, a POSITA would bave been motivated to
combine the achmngs of Sattord with those of Mariseity because integration of the error-regavery
ruethods from Safford into a finmware abstraction layer as suggested by Marisetty would lead to
more efficient and robust system operation. See Mariserty (Bx, 1006) % [O00S MO0 3], see also
i{f-"{:s;fﬁ:? Dect (Ex. 10033 % 139, Moreover, by loealizing and managing srrors at lower abstraction
levels, demand for higher-lovel software interventions {such as interventions by operating svsiems)
wottld be reduced, thus enhancing overall system stability and performance. See Mariserty (Ex.
1006) 49 JO0081-{001 3], see wiso Wolfe Decl. (Ex. 10031 9% 187160, 163,

As explained gbove, Safford and Mansetty are both directed {o g stnular problen as the
938 Patent, which is evident i view of the teachings of the "938 Patent and the historical context
m which the "938 Patent was filed. In the 076 Application. Applicants claimed that “[tihe
traditional response to detected LOL has been to ¢rash {a] system to ensure that [a] detected ervor

is not propagated through the system™ ‘938 Parenr (Ex. 1001} at 2:66-3:2. According {o
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Applicants, “prior salutions attempting © resolve”dotected LOL “without requiring {a} system io
be crashed have been Operating System (O87) centrie,” which “requires a 1ot of processor and
platform specific knowledee o be embedded in the OS7 fd at 3:17-23. However, Applicants
noted gt fegst one prior firmware-based solution that “{recovers] from a LOL withool imvolving
the O8.7 Jd. at 3:29.30. According to Applicants, the downside of this firmware-based solution
was that it did not give an O8 “knowledge regarding {processor] unavailability, and of the amonnt
of time required for recovery fwas] foo long, the systent may crash.™ fd. at 3:36-40.

Apphcants claim that they mvented & povel finnware-based process for handling a “loss of
Tockstep for a pair of processors™ that allowed for recovery Trom foss of tockstep “without crashing
the system” and “without requining that {an OS5} be implemented with specitic knowledge tor
h&i’id’img such recovery.,” & al abstract, 356, 5:63-066. Thew claimed process included (1)
“friggering, by firmware, an operating system o idle the processors,” {2} “recovering, by the
Hrorware, lockstep between the pair of processors,” and “triggering, by the firmware, the operating
system 0 recognize the progessors as being avatlable for receiving instructions.” #d., abstract.

However, prior to the priority date of the "038 Patent, Safford described a munlti-processor
system capable of recovermng from & loss of lockstep detected in connection with a certain
processor pair, without crashing the svstem. Sefford (Bx. 1008}, abstrget. Satford’s system alse
inchuded fogie for transferring the role of a boot processor i response 1o a foss of Tockstep, & at

2730

Prior to the priority date of the "958 Patent, Marsetty described g finmware-based emror-
handhing routine for a multiprocessor system tat utihizes a rendezvous of provessors {e.2., a state
in which & single provesser handles a processor ervor while other processors are idled). See
Marivetty (Ex. 1006}, abstract and ¥ [0030]. Marisetty s firmware-based error-handling routine
“permits software 1o be developed for a systom without vegard to the bardware msking ap the
systeny, mclading the number of processors i that system.”™ 4 % [0008]. Mansetiy™s firmware-
based c‘rm.r-hazm;lir:ag routing handled “four categories {of rrors] ranging fream least sovere 1o most
severe”™ that “Jeovered] gl errors that might be encountered 1 8 multiprocessor systemy.” i Y
(G032 1003 5}.

As mentioned above, g vanety of mationales show why Safford, combined with Mariseity,
renders obvions a firmyware-based process for handling a loss of lockstep for a pair of processors

that uses firmware o frigeer an operating system to wdle the processors, recover lockstep between

T
s
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the pair of processors, and then trigger the operating system o recognze the processors as being
available for receiving instructions. Mariseity's {innware-based ervor-handling routing was
already well-known, having been puldished m the "938 1A-64 Manual approximately our years
before the priority date of the "958 Patent. See Wolfe Decl {Ex. 10033 % 162, A POSITA reading
Sattord would have been motivated 1o incorporate Marisetty's teachings related to placing ervor
handhbng functionality n Brorware because a POSITTA reading Safford would have seen the valoe
in Marisetty's process of rendezvousing processors in a muli-processor systamn during error
recovery o avowd operating svstemy crashes as well as Marisetty's abihity of abstracting
configuration details of hardware from software. See Wolfe Decd (Ex. 1003) 9 163, Implementing
the lockstep recovery methods of Sattord's mudti-processor system in firmware would have simply
been a matter of applyving a known technique (¢.g., taplemeniing error handling in a Brmware
abstraction layer) to a known device ready for improvement {e.g., a onlti-processor system) {o
yield predictable tesulls (e.g., operating systems that gvoid crashing without needmg processor
and platioem speeific kaowledged Nee MPEP § 214310, see alse Wolfe Decl {Ex. 10031 Y 184
Further, a2 POSITA would have had a reasonable expeatation of suceess in making the proposed
appheation, at least becanse both Safford and Marsetty disclose sionlar svstems (multisprocessor
systerms) with similar goals (maintaiming high svaddahility ) and the background knowledge to apply
the feaching of Marisetly o the systems of Sgfford ways already well-known, as demonsirated
herein. See Wolfe Decl {Ex. 1003) % 165 Further, the lockstep recovery methods of Saftford's
multi-processer system fall info the ca.fﬁ:gmrim of errors expressiy handied by Mansetty’s solutions,
thus jmplementing the lockstep recovery methods of Safford’s multi-processor system in
Mansetly’s Brovware would have vielded predictable resulis. id

The combination of Safford and Marisetty renders obvious sach and every clement of
clatms 1-8 and 13-22, andd therefore presents 8 substantisl new guestion of paientability., A
reasonable examiner would consider the combined teachings of these reforences important in
determining whether clalms -8 and 13-22 are patontable because neither Madisetty, nor the
combination of Salford and Marisetty, was expressly considered or discussed during prosecution,
Exhibit B shows in greater detail how the combination of Safford and Mariseity renders obvious

cach and overy element of clanms -8 and 13-22,
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L Ground 4: Safford as Evidenced by Cepulis and in Combination With
Marisetty Presents Substantial Now Questions of Patentability for Claims 9,
10, 1, 12, and 23238

1. Overview of Safford
A discussion of Satford appears gbove. Sgwea § HULL That discussion i3 equally applicable

1o SNQ3.

\;J

Notably, Satford deseribes a system that includes logie for reassigning the role of boat
Processor i response o a loss of lockstep by the boot processor. Nafford’s system recovers from
the toss of lockstep by transferring the boot-processor role of the failed processor pair to g hot
standby processor pair. For example, Saftord describes a pair of processors “operating in a lock
step mode™ that “appear {o {a] computer system . . tobe L. a logleal CPU O Sqfford (BEx. 1005}
gt 3:4-3, Safford’s “processor 11 signals the node controller 130 that the Brst processor patr
1117113 bas broken lock step and that the first processor pair 1T S should be taken “off-line.™
doat 437-40. Then Safford’s “node controller 130 copies the architecied state of the first
progessor pair 1S o the hot standby processor pair 12571277 fd. at $40-43. After the
srehitected state ts copied o the hot standby processor pair 1257127, “{tihe processor pair 1257127

.. beromes the logieal CPLT 8 iy the computer systeny 1007 1d. at 4:532-54
2. Overview of Marisetty

A discussion of Marisetty appears above, Swgrg § H20 That discussion is equally

apphicable o SNQ3 and will not be repeated here for the sake of brevity,
3 Overview of Cepulis

Cepulis gencrally deserthes “a multiprocessor computer system {that] handles the fulure
of one or more of 1ts processors without totally disabling the system.” Clgpadis (Ex. 1007), abstract.
Cepulis deseribes a boot process for a multiprocessor computer system that includes designating
one of the multiprocessor compuier system’s physicad processors @5 & boot processar or “fiest
ltogieal CPU” [ Like the boot processor deseribed v the 938 Patent, the boot processor in
Cepuls “retains w48 destgnaton untid powet 1s-oyeled” undess # fads at which time #8 “designaiion
1 transferred to another active CPUT B

Like Saftord, Cepulis uses the “legical UPL 87 designator to wdonitfy s boot processor as

explained i greater detatl in § HE

Cepulis is analogous art to the "958 Pateat. For example, Cepulis is from the same field of

endeavor {e.g., providing recovery ina high-avatlability malti-processor systen) and 1s reasonably
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pertinent (o the problem faced h},-‘ the iventors of the "83% Patent. Sce Ceprdfis (Ex. 1007y at 111
17, 1:33-2:26. As noted above, the "938 Patent is dirccted i recovering from processor eimors in
multiprocessor systems in & manner that avoids crashing an operating system. 938 Paremr (Ex.

I

1001y at 3:22-28, Similarly, Cepulis is directed 0 “a multiprocessor computer system {that]
handles the fatlure of one or more of ils processors without totally disabling the system.” Cepudis
{Ex. 10T, Abstract,
4, Motivation to Combine Safford and Marisetty in lght of Cepulis

A dispussion of motivations tocombing Safford and Marisetty appears above, Supra § H.3.
That discussion is equally applicable to SNQ3J and will not be repeated here for the sake ofbrevity,
Cepulis 15 relied on heram for fiurther explanation of the torm “legical CPU 67 found in Safford
and for its detatled disclosure of well-known boot-processor funclionality in existence priot {o the
priority date of the "958 Palent. The combination of Safford and Marisetty in light of Cepulis”
explanation of the meaning of the “logical CPU 07 boot-processor designator renders obvious,
each and every element of claims @, 10, 11, 12, and 23-28, and therefore presents a substantial new
guestion of patentability. A POSITA would have considered the combined teachings and
explanations of these references important in determining whetber clams 9, 10, 11 12, and 23225
are pateatable because neiher Saftord, nor the combination of Safford and Marisetty, in light of
Cepulis” explanation of the meaning of the “logical CPLT 7 bool-processor designator was
expresaly considered or discussed during prosecution. Exhubit B shows in greater detai] how the
combination of Safford and Marisetty in light of Cepulis” explanation renders obvious each and
every element of clatms 9, 10, 14, 12, and 2325
1. DETAILED APPLICATION OF THE PRIOR ART TO EVERY CLAIM FOR WHICH

REEXAMINATION IS REQUESTED

Ao Proposed Rejections of the Claims

The proposed rejections below are based on anticipation under 3§ US.C. § 102 or
abvioaspess under 35 VLSO § 103, Requester notes that, even i there are minor differene
between oited disclosures of the prior artand the clatmed conecepty, the clatms are still obvious, as
g POSITA would have understood that the clams of the "98K8 Patent do not offer any new synergy
or unexpected results over the disclosures of the prior art and the general knowledge of a POSH

See Wolfe Decl (Ex, 100338 731550 When comopared with the prior avt deseribed below and in

light of the knowledge of a POSITA, any “differences bebween the subject matter sought to be
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patented and the prior art are such that the subject matter as a whele would have been obvinus at
the time the Invention was made to a person having ordinary skilf in the ant™ 35 USCL § 103 (pre-

,Aiis\}.. See I’F“o{f&? Deci, {jE-x, i(}{};%} M OT3-155, The proposed rejections are histed below and are

B. Crownd 1; Bigheo under 35 US.C, § 182
Claims 1-8 and 13-22 of the "938 Patent are anticipated by Bighee, For case of relorence,
Requester has provided proposed anticipation rejections for ckums -8 and 13-22 below. Requester
has also provided a detailed mapping of Bigbee to claims 1-8 and 13-22 in Appendix A
Reguesier notes that the "958 Patent incorporaies LLS, Applicalion No, 10972 888, which
A.

\m

was issued as LS Patent No. 7,356,733 1o Michaehs et al. {the 938 Idling Reforence™), 1
Application No. WA73.075, which was issyed as ULS. Patend No, 7 818,614 to Michaclis of al,
{the 938 Recognizing Reforence™), and Volume 20 IA-64 System Architecture, Mntel 14-64
Archiieciure Software Dieveloper's Mawmuad (1.1 rev, 20000 (the 058 1A-64 Manual™). 038 Parent
{Ex. 1001 at 63139, 701321, 722429, The "938 Patent further cites the ddvanced Configuration
and Power Interface Specification (2.0 rev, 2000} (the “7958 ACPI Specification™ ) Jid at 6:60-63.

These prior art references, which imclude over 1000 pages in total, dre nsed by the "95R Patent ax
background references to provide known implementation detatls about how firmware performs
varipns Hmitations of the "938 Patent. These reforences arg likewise psed below to provide sinular
evidence of what was already well-known in the a1t to support the demonstration of how Bighee

antipipates olaims 1-8 and 13-22 of the "958 Patend,

Claim 1: [1PRE} A method comprising:

To the extent the preamble i3 miting, Bigbee discloses “[al merhod | . for functional
redondancy check mode recovery,” Bigbee (Ex. 100434 {0011

HLA] detecting loss of leckstep far a lockstep pair of processors;

Bigheo discloses thus lmitation by disclosing (1) “two or move physical processor coves
operating lock step™ and (2} “jdetecting] errory within individual processor cores . . . which
vauses hardware . ., to break lock step.” Bighes {Ex. 1004) % {00191

Bigbee also discloses a lockstep pair of processors by disclosing processors operating w g
functional redundancy check {FRC) mode that perform the same operations performed by the

lockstep pat of processors disclosed 1o the 958 Patend. Accordimg to the "985 Patent, “m lockstep
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processing two processors are paired together, and the two processors perform exactly the same-
gperations and the resulis-are compared. {e.g., with an XOR gatey, I there is over a discrepancy
between the resolis of the fockstep processors, an error 15 signaled.” 938 Parent (Ex. 1001} at
2:16-20. Simlarty, Bigbee discloses “two or more physical processing eloments or “cores™ that
are operated m 3 functional redondaney cheok (FRCY mode i which dentical instractions
are provided o cach core and concurrently executed on identical daty so that any orror
ovewrring within g single core will produce an inconsistent result as compared o the
remaining cores assoctaied with a given processor. Specialized FRC logic performs this
comparison and generates a signal such as an nterrapl or exception once an inconsistent
result has been detected.
Higheg (Ex. 1004) 4 [0002] Bigbeo additionally discloses @ locksiep puir of processors by
disclosing “two ormore processor packages, where each physical processor package includes tweo
or more physical processor cores operating lock step in FRCO mode.” Bighee (Ex. 1004) ¥

{00191, see alse fig. 3,
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., fig. 30 Bigbee further discloses derecting loss of Tockstep for a lockstep palr of processors by
disclosing “FRC logic™ (Le, firmware)} “[that] detects ervors within individoal processor cores
. which causes hardware ., . to break lock step between at least two processor cores within g

processor package, disabling FRC mode operation” and  “{that] detects an crror withm a first
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processor core of a plurality of processor cores operating in an FROC mode as a single logical
processor.” Bigbee (Ex. 1004 § {0019], § {0035, see alvo § [O003], § {00331,

For gt least the reasen that the "95% Patent’s description of the operation oi™a lockstep pawr
of processors” is substantially wdentical to Bighee's description of two 0r more processing cores
operating fock step i FRC mode, a POSITA would have understood the meaning of ¢ locksrep
poir of processors to include any two of more processing cores operating n tock step or fanctional
rg:dumiamcy check {FRC) mode as a single logical processor such as those diselosed in Bighee. See
Wolfe Decl (Bx, 100334 83

Muoreover, since the "958 Patent uses “Loss of lockstep™ {or "LOLT) broadly to “refer o

any error in the pair of lockstep processors,” a POSITA would have anderstoad the meaning of

derecting a foss of lockstep of a lockstep pair of processors 1o wmclade delecting any errov i 8 pay
of two or more physical processing elements or cores that are operated in a functional redundancy

check (FRCOY mode, whach would melude any or all error events desenibed in Bigbee, "958 Parent
{Ex. 1001 at 2:27-28), see alvo Wolfe Decl (Ex. 100379 84,

{1B] asing firovware to

Bigbee discloses this Inmutation by disclosing “[Hhrmware {_that} provides an gbsiraction
layer between . .. fan} operating system . . . and hardware” Bighee (Ex. 1004) % [O014], yee also
Wolfe Decl (Ex. 10033% 85,

The "958 Patent defines “firmware” as incheding “Processor Abstraction Layer {PALY,
System Abstraction Layer (SALY, and Extended Firmware Interface {EFIL™ 938 Parent {Ex‘ 1001
at &3 1-39. Bigbee similarly states that “firmware . . . includes an extensible fimware interface
{EFT}, a system abstraction fevel (SALY, and a processor abstraction level {PAL)Y” Bighee (Ex.
1004) % [O018]. The "038 Pateni and Bigbee both use “EFL™ “SAL” and “PAL” interchangeably
with “firmware.” For at ieast these reasons, 8 POSITA would have understeod Bighes's disclosure
of “Hrmware™ (o be identical to the "93% Palent and nclode any and all "EFLT USAL and “PALY
functienality. See Wolfe Decl (Ex. 1003314 86.

{1B] trigger an operating system to idie the lockstep pair of processars,

Bighee discloses this fimitation by disclosing funvware that, 1o response 10 a “hreak™
“lock step,” signals “the occwrrence of the event to Jan] operating system .. . via the geaeration of
4 systenevisible wterrupt (e.g. g system control interrupt of "SCPYLT sigmaly Ya request for

33

processar removal or giection” by “lrencrating] an SCH o [an] operating system,” or “{uses] an
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ACP! Notity command™ to “{notifv] [an] operating System of s regquest for processar hot removal,”
which are the same 1A-64 methods used by the Girmware disclosed in the "958 Palent to trigger an
operating system o idie the lockstep pair of processors s described in greater detail below. Righee
{Ex. 1004y $ {00171, ¢ {00211, 4 [0022], % [0036], see alvo '938 Recognizing Reference (Ex. 1009
{00391 (once LOL is detected for a processor module, system finmware (e.g., SALY may notity
the OF that the processor modude 15 to be idied (or *ejected™) ). A POSITA would have recognized
that, in disclosing the use of SCT and ACP! commands o respond 1o loss of lockstep, Bighee
discloses a set of commumueations between Hrmware and the OS that results 1o the O8 idling the
processor. See Wolfe Decl (Ex. 10033 9 88, In other words, as explained m detail below, the SCH
miterrupis discussed by Bigbee as signaling a request for processor removal are part of the set of
gxchanges mvolved in idhing a processor {as discussed in the W58 Idhing Reference (Ex. TO08))
through writes fo general-purpose registers that are involved in SCls (as discussed in the 98K
ACPT Spectfieation (Ex. 1011

The following s a detatled explanation of bow 1dling a processor works in the context of
the "938 Patent and why Bighee discloses ulling a processor m the manner claimed. As an initiad
point, the "95K8 Patent sfates that its incorporated "958 tdling Reference (Ex, 1008} deseribes “laln
example techaigue that may be utilized by fomware . . for tuiggenng [an] O5 . | o idle [a] master
processor.” 9S8 Parent (Ex. 1001) at 6:31-39. The "938 Idling Reference describes “flomuagre |
anstructing fand O8 ve idie a processor modude Tor which LOL s detevted.” 058 ldiing Reference
{(Ex. 1008) at 10:49-32, see also g 3.0

SNote that stepr 302 16 » siep perfhaned by fipware o order 6 keave a “clue™ for itsell, winle step 3603 45 the step of
actual triggtaing of the (5 o ) s processor. Bae Y38 Klme Refereree (B, 10081 b G687,
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ik

z

Py
M,
%

., g, 3. Table 1 demonsirates the identical natwre of the methods disclosed m the "83¥ patemt
with the disclosure of Bigheg,
Table d

‘U8R Patent ' Bigbee

According o the "958 Idhing Reference Bighee discloses one of fhe "98X Palent’s

In operational block 303, SAL asserts | methods of using Ormware {0 frigger an
a Geperal Parpose Event Interrupt
{GPE) by writing to the appropriate
OGPE register {n the AUPL repisier | processors by disclosin
space. This causes the O to execute o s _
o . L, . When ap event geows within data
its intervapt handler, which will run OCEsSinG Svsten {Hirmware]
an ACPL Machine Language (AML) ii(u:i:;igit:;hfiet within ]:x;?:zxg;t
Method associated with thiy particular CeRRAR I L TR LT
L T P s status register, such as a general
mierrupt. In this example, s AML wrpose event (GPE) status vegister
method that 18 executed respongive to PUYPOSCCVERT (T8, STAL0S FERINET,

to indicate the ovcurrence of the

operating svstem to idie the locksiep pair vf

)
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the interrupt gensrated by the GPE |

meludes an AML instruction called
“”w~ fv”. This *Netify" operation
indicates the CPLU object that has
fost loekstep (e identifies which

processor module lost its lockstep) |

and that an Eject is being requested
as arguments, The AML nstroction
notifies the O5 that action is being
requested on ithis CPU The AML
method then returns and the O8 can
take sction  asvachronouwsly  to
satisty the notify request.

. at 11:4-16. In addifion, the "938 ACP

Specification (Ex. 1011) states thal “general-

event. I a corresponding bit s sel
within an event enable register, the
occurtence of the event may be
signaled to Jan] operating system ..
. via the generation of a system-
visible ipterrapt (eg. a system
contrel interrupt or “SCIY) The
operating system . . . reeeives the
system-visible interropt, determines
what ovent cansed the interrupt,

and them sevvices the event by
executing  program  code  (eg.

comirel methods) corresponding lo
bits set in the event statas register.

Bighee (Ex. 1004) & € 100351,

4 {0036 ("Firmware responds to the OS

{71, see also §

purpose event rogisters coutain the event
. e e b guery by aotifving the eperating System of
programming model for gepene featares™ and
" . . wep. s e | Tequest for processor hot removal L L L using
{alll generic evenis generate SCIs,™ 95§ | ° 1 P ) »
N . an ACPI Natify command. The operatin
ACEN ecification {bx. W0 Hat X ‘ ! P &
system then modifies Hs internal data
Structures to indicate that the processor is
offfine ")
The 958 Patent further discloses “frmware | Bighee discloses using firmmgre 1o frigger an

fthat] wtihizes an ACPH method . | o tgject”

{af master processor .. ., thereby triggering
{an] OS5 . ..t idle the master processor ...
{1.¢., stop schedaling tasks for the processor).”
G38 Paterni {Ex.

U538

{001) at 6:9-18, see alvo
1009) §

00391 (Conee LOL 15 detected for a processor

Recognizing Reference {Ex

module, system firmware {8, SAL) may

aotify the OF that the processor modute 15 1

aperating system lo idle the focksiep pair of
by

signals *a request for processor removal oy

PROCESZOrE disclosing  firmware  that

ejection™ hy *[gencrating] an SCY to jan]

operating system™ and an “lojperating
system  {thatl  recerves  or  detects  the

- firmware-generated SCT and utilizes ACPE

cottfrol methods to determine that the

interruapt was caused by a reguest for

be wdled {or “gleoted™ ™) Addiionglly, "958 | processor  vemoval or  gjection  [and]
37
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ACPD Speaification states that a “System | responsively  modiflfes  its mtemal  data
Control Interrapt (SUD™ is a2 Ysystem | structores 0 reflect that  the  package’s
interrupt used . . . to notify the OR of ACPT | associated processor is offline™ Bigbee (Ex.
events,” 38 AOPT Specificarion at 18, A | 10049 {0021, ${0022 ] see also § {0020] ("a
POSITA would have understood the "ACPE | platform crror handler within a SAL
method” descoribed by the 958 Patent to | indlsies & platfonm-independent  device
mchide any method defined by 938 ACPL | removal sequence for a processor associated
Specificatton including those associated with | with the processor package by generating a
SCIs. See Wolfe Decl (Ex. 100314 88, Csystem control derrupt (SCTHY o fan]
operating system™}, % {B036] "[Humware”
“uses] an ACPL Notify  command”
“Tnotity] fan] operating Svatems of a request

{or processor hot vemoval ™).

As can be readily seen in this comparison, Bighee desertbes the "938 Patent’s methods for
{trigoering] an operating syytem to idle the lockstep pair of processors with the same systems
visible interrupts and ACPE notify commands being used for the same porposes {1.¢, requesting

processor removal or glection), See Wolfe Decl {(Ex. 1003)

® R7-R9. Accordmgly, Bigbee
discloses lnutation {1 B, [1Bi] recover lockstep for the lockstep palr of processors, and

Bigheﬁ- discloses this hmitation by disclosing firmware that “reses™ or “reinttialives™ a
processor package having two processor cores and thers “re-ecnables FRO mode lock step operation
between [thel two or more of the package's associated processor cores.” Bighee (Bx, 1004} ¢
(00241, see alvo § {0037

The O5R Patent states that “fivmware . . . resets {a lockstep] processor pair™ as a way of

“Tattempting | to recover lockstep for the lockstep processor pair” "938 Patent (Bx. 1001) at 6:40-

42, Thus, at the very least, Bighee discloses using firsnvare to. . recover lockstep for the lockstep
pair of processors by disclosing

Firmware . . . resels the package to ity original stafe at the Gme of operating systom . ..
imtiat load/boot. In alternative omt ms‘ﬁmzms of’ the fovention, this reset may COMMISe 8
“cold™ reset or “RESET" operation or a “warm” or “INIT” reset operation. Ap associated
SAL reinftializes the package and re-enables FRU mode leck step operation befween
two pr mere of the package's associated processor cores in response o detecting the
ACPE BIOS-mitisted resel operation.
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Biobee (Ex. 1004) 4 JO024], see alse §JO0RT] U Firmware | | . resets the processor, re-cnables FRO
gperation of al least the first and Second processor cores and generates an SCT to the Operating
System. "} A POSITA would have understead that Bigbee, by disclosing “re-enabl{ing] FRC mode
lock step operation between [the] two or more of the package's associaied processor cores,”
discloses nsing firanware to recover locksiep for the pair of lockstep processors. See Wolfe Decl
{Ex. 1003) 9% 90-92.
{IBH] rrigger the operating system to recognize the locksiep pair of
processors having recovered lockstep; and
Righee discloses this lunitation by disclosing Ormware that, alter “lock step”™ 5 “re-
enabled” for a processor package having two processor cores, “initiates a platfonm-independent
device insertion sequence for the processor package’s assoctated processor by generating a system

by

control wterrupt (SCI to {an] operating system™ that tnggers the “{olperating system [iod
responsively {modily] its internal data siractures to reflect that {he package’s associsted processor
is being brought online and then wakes and configures the associated processor for use,” which
are the same [A-64 methods used by the firmware disclosed in the "958 Patent to irigger the
ppergling systent to recognize the lockstep pair of processors having recovered Tockstep 83

described in greater detail below. Bighee (Ex. 1004) § 10024 ] ¢ 100251 see also $ {0037 In other

words, a POSITA would have recognized that Bigbee's discussion of updaling internal data
structures o bring a processor online discloses wsing firensare to trigrer the operating system to
recognize the lockstep paiv of processors having recovered lockstep. See Wolfe Decl (X 1003)
€ 94 This s particularly clear in view of how the detailed explanation provided by the "93K Patent
and its incorporated teachings forrecognizing lockstep recovery correspond {0 Blgbee s discussion

of how an OS is alerted that a processor 18 brought back ondine. See Hoffe Decl {fii:‘,.,x:.. G314 94,

A closer leok at the recovery processes enabling processor regovery i the 95K Patont and
Bighee reveals that, not only does Bigboe direetly read on the clumed iriggening step, but that

Bighee also uses the same mechamismy for tiggering OF recognition of reeovery that the "98R8
Patent uses, See Wolfe Deci (Ex. 1003)% 05,

For example, the "98R8 Patent states that #1s incorporated "958 Recopniving Reforence (Ex.

1309} provides an “exanple fechmigue that may be wilized by Brmware . . . for remtroducing a

processor to the OF after recovery of tockstep™ 938 Parerr (Ex. 1001} at 711314, The "938

Recognizing Reforence includes, as Figwre 3, an “operational How diagram”™ that “iHushates
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gperation of one embodunent for ramtroducing a processor module o the OF atter the processar
muodule’s Jockstep is reestablished responsive o a detected LOL” "938 Recognizing Reference

{Ex. 10097 at 10:54-57.

,S{“’> V»!F\{\ it
CAISES A NEW &
RUN WHICH WRL

THON Ti BE
ChLL

R .
W2 NOTIPY (CP QRIEDT, (BACE
CHECK)
¥ ¢ SLARED
BY THE GS‘"ER TING GYGTER

I, fig. 3. Table 2 demonsirates the identical nature of the methods disclosed in the 838 patent
with the disclosure of Bighee.
Tabie 2

*UER Patent Bighee

Aceording  to the 938 Recognizing | Bighee discloses one of fhe "958 Pateat’s
Reforonce, metheds of using fiomware 1 frigger gn
In operational block 302, SAL asserts | aperating system to idle the lockstep pate of

a General Purpose Event {(GPE)

, e Y o | processars by disclosing:
Intervupt by wiiting w the GPE ’

assertion register. This causes the O8 When an eveni oecuars within dats
to execwiv its interrapt handler, processing system . ., Drovware

which will ran an ACPL Machine causes a bit to be set within an event
Langnage {"AML") Method status register, such as a general
associated  with  this pamcuiar purpose  event  (GPE}  siatus
mterrupt. In thns example, this AML register, to mdicate the ecourrenee
method that is executed responsive (o of the event. Ifa corresponding bit is
the mterrupt generated by the GPE | setwithin an event enable register, the
includes an AML instruction called | oecurrence of the event may be
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"Notify" This "Notfy" operation
meludes an indication of the CPU
object that has lost locksiep (1o,
wentifies which processer module
tost 18 locksiep) and "Device Cheek”
as argaments. This AML instroction
causes the OS5 o examine the
processor  modale  object  (eg.,
examine the STA status for this
processor modale) and realize that
it is healthy and can be reelaimed
by the OS {eg. bevause the STA &

et {0 "Present,  Enabled, and
Fanclionmig™). . . . UOnece the 08
receives  the Nofify  event, in
operational block 303, the 08

determines that STA for the
processor module object indicates
that the processor module is healthy
and ready te be claimed, and thus the
O8 clamms contral of the processor
from the systom firovware.

fd at 1:65-11:19.

signaled to [an] operating system . .
. wia the geaevation of a system-
visible inferrupt {e.g. a sysiem
control interrapt er *3CI™). The
aperating system | | receives the
system-visible interrupt,
determines what event ¢aused the
intevrapt, and then servicey the
event by executing program code
{e.8 control methods)
corvesponding to bits set i the
event status register,

- Bighee (Ex. 1004) % [0017], see also € [0037]

(“Onee the processor has been inserted andfor
activated as deseribed, the OS modifies ity
internal data structures (o indicate that the

provessor is enline and available )

The "938 Patent also states that “[Hlrmware .
.. utilizes an AUPI method | . o trigger {an]
08 ...t cheek for’ {a] masier processor . .
., thereby retntroducing the masier processor
o [thel OS5 958 Patenr (Ex. 1000y at 777+
9. The "958 Patent indicates that the ACP]
method 8 one that tiggers the 08 to wall
* STA I at 62-66,

- determine the s@ius . L

Bigbee discloses one of the "958 Patent’s
methods of using firmware to trigger the

operating system o recoguize the lockstep

paie of processors having recovered locksiep

by disclostag “lirowware o o [that] generates

an SUT to the Qperating System” that triggers
“the operaiing system {lo query] Brmware o
of the processar”™
using “one or more control methods {e.g.,
CSTAC LT and Pimodify] s intamal data

stractures (o indicate that the processor 18

T Acconding to the “9AR ACH Specification,
Specificedon {Bx. M Dat el

41
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online and available™ Bigbee (Ex. 1004) 1
[O03 71

As can he readily seen in this companson, Bigbee describes the 958 Pateat's methods for
[riggering] the operating yystent 1o vecognize the locksiep podr of processors huving recovered
fockstep with the same systemevisible inferrupts and  STA control methods being ysed for the
same parposes. See Wolfe Decl {BEx. 1003) 4% 93-96. Accordingly, Bigbee discloses tunitation
(1Bl
WY responsive o said detecting loss of lfockstep, asing sald firnpeare o
determine if lockstep Is recoverable for the lockstep pair of processers,

Bighee discloses this Hmitation by disclosing flemware that {1} “attempis o correct
provessor-related errors where possible™ and (2} receives & “recoverable machine check
exceplion™ generated in response to “errors within individual processor cores . . . which causes
hardware . . . to break Tock step between at least two processor cores.” Bighee (Ex, 100414 10019,
{02 o022t

Accordmg fo the "95K Patent, “hemware . .. determmes. | . whether {8 detected LOL 5 &
recoverable LOL” by determining “whether the detected LOL is of a type fram whach the firmware
can recover locksiep for the lockstep processor patr . . . without erashing the systemy” "938 Patenr
{Ex. 10017 at 3:531-586. The "938 Patent further clarifies that Mockstep is recoverable for eortain
detected LOLs {which may be referred to as “recoverable LOLS™Y, while lockstep is not recoverable
for other detected LOLs (which may be reforred to as “nonsrecoverable LOLS™ Y. I the lockstep s
nat recoverable from the detected LOL, then . . Braware « . . crashes the systemy”™ 038 Patenr
{Ex. 1001} at $:46-49, Thus, Bigbee discloses nsing said firmmware to determine if lockstep is
recoverable jor the lockstep pair of processors by disclosing firmware that “attempis 1o correct
processor-related ervors when possible,” for example when the error 1s of a “reeoverable” type,
Righee (Ex. 1004) % {0021}, A POSITA would bave understood that Bighee's disclosurg of
attemipting 10 correct provessor-refated ervors, such as loss of lockstep, “when possibie” e.g
when they are of a "recoverable™ type, would necessarily involve Bighee's firmware determining

whether such ervars are recoverable. See Walfe Decl (Bx. 1003) §8 9799,

42

Page 47 of 92



Reguest for By Payte Regxamination, ULS. Patent 7,502 958

11D wherein said using said fenware to determine i fockstep is recoverable
Jurther comprises determining if o locksiep mismatch has ovenrred between
the lockstep pair of processors.

w3

Bigbeo teaches this himitation by disclosing “firmware,” that “monilors processor core
store eperations or “writes” 1o shared cache 306 to deteot inconsistencies in the generated results
which indicate an FRO mismaich ervor.” Bighee (Ex. 1004) % [0033], 100341

The "958 Patent describes “lejmor detect logic 130 | | for defecting a lockstep musmaich
between master provessor 124 and slave processor 128 958 Parend (Ex. 1001 at 4:46-49. The
Q3K Patent further defines “lockstep mismateh™ as Vthe output of the paved processors not
muatching.” fd at 2:31-33.

Bighes izi_t}},iiz‘n‘“}}f diseloses detecting i a lockstep mismaich has ocenered between the
lockxtep paiv of processors by disclosing finmware-based logie that detects a “mismarch crror”
defined as “mconsistencies 1 the gencrated resalis” of two processor cores thal “operate i an
FRC muxde in which identical instructions may be gsmvidsd {0 cach core and coneurrently executed
oy wdenticnl data” Bivhee (BEx. 1004) € [0033], see aleo % 100021 A POSITA woudd have
understood that Bigbee's disclosure of detecting mismatch errors between fwo processor cores that
aperate i an FRO mode discloses the claim limitation of defermitning if o lockstep mismatch has
oocirred between the lockstep pair of processars. See Wolfe Decd (Ex. 100309 100103,

Claim 2: The method of claim 1 wherein said using firnvvare to frigger an operating

system fo idle the fockstep padr of processors further comprises: using the
firnpeare Io trigger the operating system to idle g master processor of the

lockstep pair of pracessors,

¥

Bigbee discloses this Imitation by disclosing “twe or more physical processor cores

operating loek step” and a doal-core processor having a “first processar core.” Bighee (B3, 1004}
{00141 S {0019

The *95K Patent defines a “master processor™ as gither one processor of "3 locksiep
processor pair” or & “first core™ in a “dual core processor.” 958 Pereny (BEx. 1001 at 41720
Thus, Bigbee discloses @ master processor by disclosmg "o or more phyvical processor cores
operating lock step,” ong being a master processor ws defined by the "93% Patent, andior by
distlosing a dual-core processor having a “Hirst progessor corg™ and “a second processor corg,” the
first processor core being a master processor as defined by the 958 Fatent. Bighee (Ex. 1004} §

LOO14], 4 10019 Accordingly, Bigbee discloses uxing the frmware fo irigger the operaiing sustem
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to idle a master processor of the lockstep pair of processors by disclosing using the firmware o
rigger the operating sysfem fo idfe one processor of @ lockstep processor pair or a first core w a
dual core provessor for at least the reasons discussed in {18 A POSITA would have understood
that Bigbee's discassion of iriggenng processor removal anticipates {riggenng a master processor

to tdle. See Wolfe Decl (Ex. 1003) ¥ 104-106.
Claim 3: The method of claim 2 wherelin safd uxing firvnvare fo trigeer the operating
sypsfem o recognize the lockstep paiv of processors having recovered lockstep

further comprises: using the firnpeare fo frigger the operating sysiem fo
recognize the master of the tocksiep pair of processors.

Bighee discloses this himitation by disclosing “nwo or smare physical processor cores
aperating fuck step” and a duabcore processor having a “first processor core.” Bighee {Ex. 1004}
€ 10014], ${0019]. Accordingly, Bighee discloses a master of'a fockstep paiy of processors for the
reasons discussed in JOLAIM 2} and terggering the operating systeny to recoghize the master af
the lockstep pair of provessors by disclosing usiag the flomware (6 trigger the operating systept (o
recogrize one processor of o lockstep processor paw or a fivst core iy a dual core processor for the
reasons discassed 1 1B See Wolfe Decl (Ex. 100334 107

Claim & The method of claime 1 wherein said detecting loss af lockstep comprises:

detecting corrupt data in one of said lockstep paiv of processors that would
fead tor a lockstep mismateh if acted upon.

Bigbee discloses this olaim by disclosing “"FRU logie™ (L., firmware) that “detects errors
within individual processor cores™ that are etther “single bit data error correcting cede (ECC)
7 “or mulit-hit data BCC or parity errovs oteyrring o
provessor caches].” Biohee (Fx. 100414 [ODIR], € [0019], 4 [0034].

LFrors ooourrmg m provessor cachels)

The 038 Patent desertbes “[elrror deteet logie 134 and 13B [that] include logic for
detecting errovs, such as data cache errors, present in thelr respective processors.™ "958 Farent
(Ex. 1001} at 442-44. The "958 Patent also desenbes “{elramples of ervor detect logie 13A and
138 [that] wchode known parity-based mechanisms and ECC mechanisms . 1 at 4:44-48, The
958 Patent deseribes separate “Telrror detect fogic 13C ., which may include an XOR {exclusive
OR) gate, for detecting a lockstep rmsmatch between master processor 12A and slave processor
12B. Xd at 4:.46-49, The "958 Patent states that “{olne example of LOL i3 detection of date

corruption {e.g., data cache error) in one of the processors by a paritv-based mechanism
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antfor ECC mechanism.” Jd. at 2:29-31, The "938 Patent’s depiction of error detect logie 134,

P38, and 13C 15 Hlustrated iy FIG. 2 below,

o

-

EINN

fd | fige 2. The "938 Patent states that each of error detect logie 134, 138, and 13C are capable of
detecting loss of locksiep. See id. at 4:56-68. The 958 Patent explains that eoror detest logic 134
and 138 are different than error detect fogic 13C in that error detect fogic 134 and 138 detects
“precursors to lockstep mismateh”™ and errov detect logie 130 deteets actual lockstep mismaich.
See id.

In light of the "938 Patent’s descriptions of ervor detect fogie 134, 138, and 13C, Bighee
discloses detecting corrupt data in one Qfsaia’ fockstep pair of processors that wonld lead o
lackstep wisswateh I acted wpon by disclosing “FRO logie™ that, ke error detect logic 134 and
138 1w the "958 Patant, “detects errors within individual processer cores,” rather than errors
involving ouiptds of two or more processor cores, and by disclosing that the errors arg single

hENETY

hit data erver correcting code (ECC) errors eccurving in processor caches]” “or mulii-bit
data ECC or partty evrors ocourring in processer cachefs].” which are the same error types
and locations deseribed i the "9388 Patent. Sighee (Ex. 10043 % [ODIR], § 10019 In other words,
as a POSITA would have recognized, by disclosing detecting errors within individual processor
cores that are either ECCT ervors or parity errors, Bighee disckises the claimed detection of vorrupt

data in one of said lockstep pair of processors. See Wolfe Decl (Ex. 1003344 108-112,
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Claim 81 The method of cloim 1 wherein said detecting loss of lockstep comprises:
detecting a precursor to fockstep mismatch,

Bighee discloses thiy claim by disclosing “FRU logic” that “detects ervery within
individual processer vores” that are either “single bit data exror correcting code (ECC) ervers

RSN

ooourring m processor cachels]” “or multi-bil data ECC o parity xrrors oCourring i processor
cachels]” Righer (Ex. 1004 € [OOLR], ¥ {00191

In Hight of the 7958 Patont’s descriptions of error deteet togic 13A, 138, and 130 discussed
in JULAIM 4], Bighee discloses defecting a precursar to fockstep mismaich by disclosimg "FRC
togie” that, Tike error detect fogie 13A and 138 in the "985 Patent, “detects ervors within
individual processor cores,” rather than errors involving outputs of Two OF IMOKS Processor CoTes,
and by disclosing that the errers are “single bit data erver correcting code (ECCY ervors
gecurring n processor cachefs]” “er mulii-bit data RCC or parity ervors occurring in
processor cachefs]” which are the same emvor types and ocations detected by error defeat fogic
13A and 138 1o the 958 Patent. Bighee (Ex. 100414 {OUTR], § {00IR] In other words, a POSITA
would have recognized that Bighee s disclosure of detecting errors o0Curming in processors cache’s
discloses the claimed detection of precursors to lockstep mismateh. See Weolfe Decl (Ex. 03}
113115

Claim 6 The method of claim 1 wherein safd derecting loss of locksiep comprises:

detecting lockstep nrismaich between the lockstep pair of processors.

Bighee discloses this clain by disclosing “FRO logic 30X [that] moaitors processor core

store pperations or “writes”™ 1o shared cache 306 to detect Inconsistencies in the generated results

which indicate an FRC mismatch vrror,” Bighee {EX. 1004} 4§ {0033]

As descrthed above, the 958 Patent deseribes “elrror detect fogic 130 L for detecting o
fockstep mismatch between master processor 12A and slave processar 12B. 7038 Patent {Ex, 1001

>

at 4:46~49. The 938 Palent fusther defines “locksiep mismalch™ as “the output of the paired
provessors not matching” A oat 2:31-33,

Bigbee similarly discloses detecting lockstep mismaich between the lockstep palr of
pracessors by disclosing similar fogie that detects a "weismarel crror™ defined ag “incousistencies
in the generated resulis” of two processor cores that “operate in an FRU mode in which identical
instructions may be provided 1o each core and congurrently execuied on identical data” Righee

{Ex. 10041 9 {O033], see wlso {0002, Wolfe Decl {Ex. 100339% L1618
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Claim 7: The method of claim 1 further comprising: if determined that a lecksiep
mispatch has not occnrred between the lockstep pair of processers, then
determining that the loss of lockstep is recoverable.

Bighee discloses this clawm by generating 2 “recoverable machine check exveption” in
response to deteching “errors within individual provessor coves | L which causes bardware .. 1o
break lock step between at least two processor cores,” which is one way in which the "95K Patent
discloses deterrning thar a lockstep piismaich has nor oecurred berween the locksiep paiv of
procexsors as discussed above in connection with JCLAIM 4] Bighee (Ex. 100414 [0014L

The "9#38 Patent stales that “frmware . . . determomes. . . whether [af defected LOL B a

L8,

recoverable LOL by determining “whether the defected LOL 1 of a type from which the firmware

an recover kockstep for the lockstep processor pair . . withont crashing the systen.” 938 Parent
{Ex. 1001) ot 3.51-56. The "98R8 Patent Turther clartfies that “lockstep s recoverable tor cerlain
detected LOLs (which may be referved to a3 “recoverable LOLS™), while lockstep s not récoverable
for other detecied LOLs (which may be referred to as "non-recoverable LOLs™). H the lockstep 15
not recoverable from the detected LOL, then ., . fismware . . . corashes the system.™ 038 Parem
{Ex. 1001 at 5:46-49,

Righee similarly discloses & detesmined that o lockstep mizmaich has net agccurred
herween the lockstep pair of processors, then determining that the loss of locksiep is vecoverable
by disclosing “FRC logic [that] detects errors within individual processor cores . . . which causes
hardware . . . o break lock step between at least hwo processor cores within a processor package™
and “Thiardware {that] disebles any of the package’s error containing Cores. . . and generates 4
recoverable machine check exception.” Bighee (Ex. 100439 [0019]. Bighee further discloses this
fimitation by disclosing firmware that “attempts to cerrect processor-related ¢rrors where
possible”™ Bighee (Ex. 1004) {0021} A POSITA would have recognived that Bighee's disclosure
of gitempling to cortect processor-related errors “where possible”™ noludes defermining that the
loss of lockstep Is recoverable alter iUy determined that a fockstep mismuatch has nov occurred

benveen the locksrep pair of processors. See Wolfe Decl {Ex 100349 119-122.

47
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Claim 8: The method of claim 1 further comprising: if determined that a locksiep
mispmach has oconrred between the leckstep pair of processors, then
determining that the loss of lockstep is not recoverable,

Bigheo discloses this clum by disclosing Brovware that “atiempts o corvect processor-
related errors where possible” B.igéé?e (Ex, 1004 § [0021 17 POSITA would have recognized
that Bigbee's discusston of attempting to correct processor-related errors where possible would
melude dentifiing siluations where recovering lockstep s not possible. Nee Walfe Decl (Ex.
1003 123124

Chaim 13: [1IPRE] o spstenm comprising:

To the extent the preamble is Hinuting, Bigbee discloses “a data processing system 1007

Righee (Ex. 1004) § {0014, see afso fig. L
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{13A] an Advanced Configuration and Power Inivefuce (AUPD-computible
OPEraiing SYSIem;

Bighee discloses this imitation by disclosing “an advanced configuration and power
interface (ACPI-compliant data processing system.” including an “eoperating svstem™ thai
utilizes various "AUPE contrel methods™ and “ACPY machine language {AML) program code”
Righee (Ex. 1004} 9 {0014, 9 {001 6], ${0025]

YNDTE: Clazey { rochies recoveriag from dossof Tokstep, The Huitation of elabm 8 suggests that clgim L is ot Rarbed
by atleast bmitations {TBi and [T B} as it would be impossible to recover from somathing that is fint recoverable.
See MPEP§ 21O
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For example, Bighbes states that
Accordingly, operating system 100 meludes operating system-direcied power
management {O8PM ) program code, and an ACP device driver and fimwarg 104
comprizes an ACPEBIOS including 4CF machine language (AML) program code
deseribing what hardware devices are present within »:mm processing system 100,
as well a5 their configuration and interfaces, via ACPI vontrel methods, ebjects,
vegisters, and tables. The disclosed ACPT device driver within operating system
100 acts as an AML mterpretor to tnterpret and execute AMLE program code.
Bigbee (Ex. 100414 {0016},
In ancther example, Bighee states that “Operating system 106 receives the firmware-
generated SCT and wiiltzes ACPE control methods | 7 Bighee (Ex. T004) § {00251
113B] master processor operable ta pracess instenctions scheduled by said ACPE-
compatible aperating xystems;

1.

et

e

Bigbee discloses tus lmitation when given is broadest reasonable inferpretation in b
of the "038 specification.

As discussed in JCLAIM 2§, the 958 Patent defines a “muaster processar”™ as either one
processor of “a lockstep processor pair”™ or a st core™ i a “dual core processor.” VAR Pafent
(Ex. 1001} at 11722, Thus, Bighee discloses a smaxter processor by disclosing “two ar more
physical processor cores operating lock step,” one being & master processer as delined by the
958 Patent, andéor by disclosing a dual-core processor having a “first processor core™ and “a
seconnd processaor core,” the first processor core being a master processor as defined by the "958

Patent. Bighee (Ex. 1004) % {0014},

i

Q0191 Accordingly, Bighee discloses a nusster processor

operable to process instrictions scheduled by said ACPIcompatible operating system by
disclosing “two or more physical processing elements or “cores™ that execnle “wdentical
msiryctions” on “identival data”™ of a baded operating system. See id at 4 [0013]

113C] stave processor tockstepped with the master provesser operable to perform

redundant processing of said Instructions scheduled for the master
processor; and
Bigbee discloses this hmitation by disclosing “two er mare physical precessor cores
pperating loek step™ Bighee (Ex. 1004} ¥ [0019], see afso¥ [0002]
Bighee discloses “two or more processor packages, where each physical processar package

mctudes two or move physical processor cores operating lock step i FRC mode.”™ Bigbee (Ex.

1004} % {0019]. Bigbee discloses that when the “two or more physical processing clements ar

‘cores™ “are operated ina functional redundaney check (FRChmode | | | identica! instructions are
49
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provided to cacli core and concurrently executed on identical data™ Bigbes {(Ex. 10043 % {DU02].
A POSITA would have understood that Bigbee's discussion of “two or more physical processor
cores eperating lock step” anlicipstes 8 slave processer lockstepped with the master processor
operable to perform redundant processing of said instructions scheduled for the masier processor,
Nee Wolfe Decl (Bx. 100348 132134,
VI3DM] firnnvare operable, responsive to detection of loss of lockstep between the
master and slave processors, o use an ACPEH method o frigger the
aperating system to idle the master processor,

Bighee discloses this tunitation by disclosing firmyware that, in response to @ “break”™ in

“lock siep.” signals “the occnrrence of the event to [an] operating system . . . via the generation of

@ systemevisible blerrupt {e.g. a system control interrupt or “SCPL” signals “a reguest for

processor removal or giection™ by “{genersting] an (U to {an} operating system,” or “fuses] an
ACPE Notsfy command™ to “[notify ] {an] operating System of g reguest Tor processor hot removal”™
for al least the reasons discussed in [1BY]. Bighee (Ex. 1004y 9 {0017], € 10021}, 4 0022}, 1 {00361

{13Di] (irmware operable to) attempt to recover fockstep between the master

and stave processors, and

¥

Bigbee discloses this Himtation by disclosing firmware that “resets™ or “reinitializes™ g
processor package having two processor cores and then “re-enables FROC mode lock siep operation
hetween fthel two or more of the package's assoviated processor cores”™ for at least the yeasons
discussed in {IBil]. Biphee (Bx. 1004) € 10024 ], see afso § 100371
(13D (firmware operable) i recovery of lockstep I successfud then use an
AUPL methed te reintreduce the master processor to the opersating
systen,

1SS

Bigbee discloses this Linitation by disclosing finmweare that, after “lock step™ s “re-
enabled™ for & processor package having bwo processor cores, “initiates a p’!ﬁ'[‘i}mn“indg endent
device msertion sequence for the processor package's associated processor by generating g Sysiem
control nterrupt (SCH to [an] operating systern”™ that triggers the “lolperating system {1}
responstvely Imodifv] ity intornal data structures to reflect that the package’™s assogated processor
1 being brought ontine and then wakes and configures the associated processor for use™ for at teast

the reasons discussed in 1B, Rigbee (Ex. 10041 {0024 ], % [DO25], yee afse¥ [OO3TY
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Claim 14: The spsteam of claim 13 further comprising: exror detection logiv for detecting
toss of lockstep between the master arud slave processors.

Bigbee discloses this limntation by disclosing {1} “twe or more physica] processor coves
pperating lock step™ and {2} “jdetecting] errors within individual processor cores . . . which
ganses hardware . .. to break lock step™ for at least the reasons discussed m 1A} Bighes {(Ex.
1004 % [0019L

Claim 15 The spstenr of claim 13 further comprising: ervor detecrion logic for detecting

o precursor to loxs of lecksiep.

The hmtation of JCLATM 18] is substantially similar {o the Hmitation of JCLAIM &),
with the Bmitation of JCLAIM 18] baing the erear detection fogic, which corresponds to the FRC
tegic of Bigbee, that performs the delecting iy JCLAIM &), Thus, Bighee discloses the Bmitation
of JFULAIM 18] for the reasons discussed in comnection with {ULAIM 8], See Bighee (Ex. 1004}
% {O01RL {0019

Claim 162 The spstem of claim 15 wherein said precurser to {oss of lockstep 15 freated ax

said detection of loss of fockstep.

Bighee discloses this claim by disclosing “FRO logic” that Ydetects ervors within

individual processer cores” that are either “single bit data error correcting code (ECC) errory

2Bt

oocurring i processor cachefs]™ “or multi-bit data ECC oy pavity ervors o0Cummg in processor
cachefs].” which is the same technigue disclosed i the 93K Patent being used to detect precursors
to toss of lockstep and thus loss of lockstep as deseribed gbove in connection with JCLATM &)
Bighee (BEx. 1004 % [O0IR], ¥ {0018

As mentioned above, the 958 Patent uses “Loss of Tockstep™ (or “LOL”) broadly to “refer
to any error in the pair of lockstep processors.”™ "938 Patend (BEx, H001) af 2:27-28) As such. &
POSITA would have understood the meaning of Josy of focksrep 1o include detecting any erreg in
a pair of two or more physical processing clements or cores that are operaled in a functional
redundancy check (FRC) mode, which would include the “ECC or party ervors™ deseribed
Bigbee as being ireated ay said detection of loss of lockstep. See Wolfe Decl. (Ex, 1003) 4% 140-
142

(¥
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Claim 17: The spstem of claim 15 wherein said ervor detection logic comprises u parity-
based mechanism,

Bigbee discloses thix claim by disclosing “FPRU logic” that “detects ervors within
tndividual processor cores”™ that are “parity errers pcowring in processor cachels).” Bighee (Ex.
1004 % [O018], £ {0019], see also Wolfe Decl (Ex. 100334 143,

Claim 18: The syztem of claim 13 further comprising ervor detection logic for detecting

fockstep mismaich between the muaster and slave processors,

The Hmitation of JCLAIM 18] is substantially simular to the hmitation of JCLAIM 61,
with the hmitation of JCLATM 18] betng the error defection logic that performs the detecting in
FCLAIM 6. Thus, Bighee discloses the Hmitation of UL AIM 1B} for the reasong discussed

connection with JULAIM 6], See Bipbee (Ex. 100439 {0033

Claim 19; {19PRE] A system comprising:
To the extent the preanible 35 limiting, Bighee discloses “a data processing system 1007

Bighee (Ex. 10044 [0014], see also fig. 1.

{19A] a pair of lockstep processors and

Bighee discloses this im#tation by disclosing (1) “twe er more physical provessor cores
aperating loek step” and (2) “{detecting] ervery within individual processor cores . . . which
causes hardware . . . to break lock step” for at loast the reasons discussed m AL Bighee (Ex.
1004) € [0019).

{19B] computer-execatoble flrmware code stored to o computer-readuble
medinm, the computer-executable firnovare code comprising:

Bighee dixcloses this hmitation by disclosing “executable Boonware™ that “provides an
abstraction layer bebween . . {an] operating system . . . and hardware,” the fomware being stored
i Cmemory.” Bighee (Ex. 1004) § [0014], & {0029} C"memory [storing] ene or more firmware
mterfaces (e.g. SAL or ACPIBIOS program code)™), § {00341

{1983} firmware code, responsive fo detection af foss of tockstep between
the pair of lockstep processors, for determining i the lockstep is
recoverable for the pair of lockstep processors, wherein said
Jirnvware code for determining if the lackstep ix recoverahle further

comprises firmware code for determining if a lockstep mismatch
has oocarred between the pair of leckstep processors; and

Bighee discloses this Limitation by disclosing Brmware that (1) “attempts to correct

processor-related errers where possible.” (2) receives g “recoverable machine check exception”

j
|
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generated m response © Terpers within individual processor cores | which causes hardware . .

10 break fock step between at loast two processor cores,” and (33 “monilors processor ¢ore store

operations or “writes” to shared cache 306 to detect incensisiencies in the geperated results

which indicate an FRC mismaich ervor” for at least the reasons discussed W {1C] and 1D,
Bighee (Ex. 100414 {00191, ¢ {0021}, € [0022], $ 100331, 9 {00341

OB firmware code, responsive fo determining that the lockstep Is

recoverable, for iriggering an operqring system te flle the

processors, atempting to recover lockstep between the pair of

processors, and if lockstep is successfully recovered between ifre

pair af provessors, triggering said operating system to recognize
the processors as being available for receiving instructions.

Bigbee discloses fironvare vode, respansive ta detersnining thas the fockstep is recoverable,

Jor triggering an operaring system o idle the processors by disclosing firmware that, n response
to a “break™ ook step,” signaly “the occurrence of the gvent o [an] operating system . . via

the generation of g system~visthle mterrapt (e.g. @ svstem control iferrupt or *SCUYL” signals “a

request for processor removal or gjection” by “lgenerating] an SCHo {an] operating systen,”
“fuses} an ACPT Notify command™ te “[notify] {an] operating Systom of g request for processor

hot removal” for ab least the reasons discussed m [IBi]. Bighee (Ex. 100 4 {00171, 10021 1.9

(00221, 4 {00361,

Bigbee further discloses firanvare code, responsive 1o detersiining that the lockstep I
recoverable, for . . atlempting i recover lockstep hetween the paiv of processory by disclosing
frovware that “resel’” or “reinitializes” g processor package having two processor cores and then
“re-ecnables FRO mode lock step operation between {thel two or more of the package's assoctated
processor pores” for at feast the reasons diseussed in {1BH]. Bigbee (Ex. 1004) % 10024, see alsof]
{00371,
Bighee discloses firpneare code, responsive lo deterstining thar the lockstep is recoverable,
Jor L teiggering said opergting system (o recognize the processors ay being available for
receiving instructions by disclosing Dirmvars that, afier “lock step™ 18 “re-enabled™ for a processor
package having two processor cores, “mtiates a platform-independent device msertion sequence
for the processor package's associated processor by generating @ system contrel interrupt (SCH o
{an] operating systom” that triggers the “{olperating sysiem {lo] responsively [modify ] its mternal

data structures to refloct that the package’s associated processor is being brought onling and then

L
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wakes and conligures the associsted processor for use” for at feast the reasons discussed i J1Bii].
Bighee (Ex, 10041 § {00241, ¥ [0025], see alse¥ D037
Claim 200 The system of claim 19 wherein the code for attempting to recaver lockstep
Jurther comprises: code for resefiing the pair f,{fpmcessaré‘.

Bighee discloses this tomitation by disclosing firmware that “resels™ or “rewnitializes” a
provessor package having two processer cores and then “re~enables FRU mode Tock siep operation
between [thel] two or more of the package's assocuted processor cores.™ Bighee (Ex. 1004} §
{00241, see alve Bighee (Ex. 10044 {00371

Claim 21 The system of claim 19 wherein swid operating syxtem is an Advanced

Configuration and Power Interface (ACPH-compatible operating system,

sald cede for triggering the operafing system fo idle the processors
camprises: code for using an ACPI method to idle the processors,

The limitation of FCLATM 21 15 substantially similar to the lmitations of [13A} and {1Bi}.
Thus, Bighes discloses the timitation of JULAIM 21} for at least the reasons discussed in
connection with [13A] and JIBI]. See Bighee (Ex. 1004) % [0014], $ [0016], % (00171 % {00211, %
{00221, % {00251, ¢ {B036]

Claim 220 The spstem of claim @ wherein xold operating system Iy an Advanced
Configuration and Power Interface (ACPH-compatible operating system,
said code for friggering sqid operaring system 1o recognize the processors as
being avaitable for receiving instructions comprives: code for nsing an ACPE
method to cause the sperating system to check for the processors.

The Hmitation of [CLAIM 221 is substantially similar to the Bantations of [134] and
FIBi]. Thus, Bigbeo discloses the imitation of JULATM 221 for at least the reasons discussed i
connection with [13A] and {I1Biif]. See Bighbee (Ex. 1004) € [0014], % [0016], € [0024], % {00251,
$ {00371

L Ground 2 Bighee nnder 38 LSO § 183

As explained shove, Bighee discloses cach and every clement of claims 1-Band 13-22. To
the extent Patent Owner argues that Bigbee does not expressly disclose sach and svery element,
any differences between the disclosure of Bigbee and the claims of the "958 Pateat would have
been minor and obvious tn view of the knowledge of ¢ POSITA at the time of the earliest priority
date of the "958 Patent {e.g., I view of Safford, Marieetty, and Cepulis), See Wolfe Deol (Fx.

1003) % 75-155.

ta
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D. Ground 3: Safford in view of Mariseity
Clamms 1-8 and 13-22 "958 Patent are obvious n view of Safford and Marisetty. See Wolfe

Decl. (Ex. 1003} 9% 156-283, For case of reference, Reguester has provided some proposed

obviousness rejections for clains 1-8 and 13-22 helow, Reguester has also provided a detatled
mapping of Safford and Marisetty o clatims -8 and 13-22 in Appendix B

Claim 1: [IPRE] A methed comprising:

To the extont the preamble is Hmiting, Safford discloses a “methed | . | used to enhance
recovery from loss of fock step m & owiti-processor compuier systeny.” Safford (Ex 1008,
ﬁhstg‘aci...

LVAL derecting loss of lockstep for w lockstep pair of processors;

safford discloses, or al least renders obvious, this Hmustion by disclosing (1} twe

*processovs {that] may operate . L i a lock step mode” and (2) associated Yervor detection and

signating logic™ that are configured 1o “detect an error that will cause a loss of lock step.”
Safford (B 1008) at 3: 145, see also Welfe Decl {Ex, 10033 168, Addittonally, Safford discloses
“{detecting] a loss of lock step. . . [by comparing] outputs from {twol microprocessor cores”™ and
detecting “[af difference i processing”™ that ™is by definttion a loss of ook step.” i at 15155
Safford further discloses “detecting a loss of lock step initiating event inn a processor.” i, claim

13

LB asing firmware io
safford, glone or i combination with Marisetty, discloses, or at least renders obvious, this
himitation by disclosing “{ajdvanced compeier architectures” and the same IA-64 Finmware
utitized in the "938 Patent; that s, a “processor abstraction fayer (PALY” and a “systeny abstraction
laver {SAL) that “can together be known as firmware ™ Sofford (Ex. 1005) at 111120, Marisery
{Ex. 1006 TU024] and [DD26], see alvo X} {ODOT] " An Intel Architecture 64 bit operating system
{1A~64 05} 1s an eperating System written using 1A-64 code that rans all 1A-04 applications (both

fA-64 and 1A-32 code) ), fig. 1, see adver Bidie Decl {(Fx. 1031 137.008, 17OA1TS,

¥ Note that the 958 Patent and Safford both use "PAL” and “SALY inferchangeably with

“Hrmware”

(¥
L2
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Sinee Safford does not employ the term “finmware,” Safford does nat explicity disclose
wsing firsrware. However, ueing firmware would have been well within the knowledge, skill level,
and common sense of g POSITA at the time Safford was filed and was a well-knpwn characieristic
of advanced multi-processor architectures ike those disclosed in Saftord. See, e.g., Safford (Ex.
10031 at 1:11-20, 038 14-69 Mepnsad (Ex. 1010 § L7 § L, see also fntel EFE Specification {Ex.
10123 at 16, Intel SAL Specification (Fx. 1016} § 1.2, Waelfe Decl (Ex. 1003398 170171, Thas,
a POSITA would have understood that Safford uses firmware, Wolfe Del (Ex. 103§ 176171

To the exient Safford does not explicitly disclese finnware, Marisetty discloses the oxant
TA-G4 firnrware psed in the "958 Patent, It would have been obvious to a POSITA to combine the
finmware feachings of Marisetty with the teachings of Safford with a reasonable expectation of
success for at least the reasons provide i § LH.3. See alvo Woife Deol (Ex. 1003 € 172

The 038 Patent defines “irmware™ as tncluding “Processor Abstraction Laver (PALY and]
System Abstraction Laver {SALYT 938 Parend (Bx 1001} b 63 1-39. Moreover, the "958 1A-64
Manual, whicl is incorporated by reference into the "938 Patent, includes the following ilustration

of ity fomware:

R Exwensisle Fiomesm |
el ntenwe (B9
»

FRrnBy s Ahatession Layer | Srpmetion
PR RS 3

e

Pronsraus Ahsirantion Layer
{RRLY

Frocnssor (Nardware)

SN

"G58 14-64 Manual § 11, Marisetty, which is gssigned to Tntel and was filed before the release of

the "938 1A-64 Manual, includes the following, nearly identical, Hustration of its fismware,

36
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Marizetry (Ex. 10063, fig. 1. For at least these reagons, a POSITA would have understosd the

“firmware,” TFAL.” and “SALT functonality of Marisetty to disclose using firmmare. See Wolfe

Decl. (Ex. 1003) 95 174-175,

{UBi] rrigeer an operating system o idle the Tockstep pair of processors,

Safford combined with Marisetty discloses, or at loast renders obvious, asing firmvare to

. Irigper an pperaling system o fdle the lnckstep patr of processors. See Safford (Ex. 1003) at
43640, see also Mavisety (BEx. 100619 [0036], see alsy Wolfe Decl (Ex. 10031%% 170-175.

satford discloses, or at feast rendess obvious, Inggerng a node controller to idle 4 locksiep

pair of processors 1 response 10 a oss of lockstep by disclpsing a “provessor {that] detects an

prror event that indicates an impending loss of lock step . . and signals {a] node controller . | that

{a] first processor pabr . hag hrokew fock step and that the fivst processor parr . . should be taken

Segfford (hx 1005 at 4536-40,

%

‘aff-hine.™
Safford, by isel, dous not explicily disclose triggenng an operaiing syvteay as Salford

p=

does not use the tenm “openating system” However, Satford states that “{fjrom the node

controller’s perspective, cach pair of processors appears as a single (ogical) processor,” which is

substantially sinilar to the porspective of the operating systam in the 938 Patent, which "is not

(¥
]
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aware of the prosence of {a} slave processor . . . bt IS instead aware of {a] master processor™ i a
lockstep pair of processors. Sgfford (Ex. T0U5) at 1:46-50, 958 Patens {Ex. 1001} at 6:18-20, se¢
alse Bighee (Ex, 1004) ¢ {0019] ("each physical processor package mncludes two or more physical
processor cores operating fock step in PRC mode as a single logical processor from the point of
view of {an] operating swi{,m}

Morpover, operating systems would have been well within the knowladge, skill tevel, and
conmmon sense of a POSITA at the tune Safford was filed and were a conventional, long-
established characteristic of mulii-processor systems ke those disclosed in Satford, See, g, 938
14-64 Mameal (Ex 1000y § 1.7, § U, see also el EFT Specificarion (EX. 1012y at 16, farel SAL
Specification (Fx. 10168} § 1.2, Wolfe Decl (Ex. 1003) § 179, xee alvr "O3R Farent (Ex. 1001}
{“Prior solnlions attempling to resolve at least some defected SDOs withowt reguiting the system

‘‘‘‘‘ N

to be crashed have been Operating System (“O87) centric. ™), Bartlew (Ex. 1013y 8t § 4.2, Thig
view was also held by the examiner duting prosecation. See U5, File History (Ex, 02y at 170,
While the Applicant did argue that the “node controller™ iy Safford s “not an operating
system” since “in fig. 3 {of Sattord,] the node controlier 130 ix tHostrated as an independent block
alongside the UPL hardware blocks, and dogs ot appear fo comprise an operating sysiem running
on g UPLY {see &l ot 136-154), the Apphicant’s argument 8 ponsensical in light of the "95¥
Patent’s own figures, which lustrate an operating system four times {each time as an independent

block alongside a CPU hardware block). See, eg, "958 Parent (Fx 1001}, fig. 1

g
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Id., fig. 1
Duning prosecution the Apphicant also argued without basis that

Safford stgnals to the nade controller that a processor pair should be taken offline,
not that an operating system should idle the provessor. 1f Safford's node vontroller
merely disables the processor pair by taking i offline, this may lead to iik operating
system twing out and erashing as desoribed v paragraph ¥ of Applicants'
specification,

{08 File History (Bx. 1002) at 154, Applicant’s argoment 1s nonsensical, for af least the reason
that the entire point of Salford 1s 1o cnable continued operation of the system during recovery from
loss of lockstep. See, e, Safford (B H00S at 2:1-8, 32831, Moreover, when reading the "988
Patent’s disclosure, a POSITA would have undersiood idie 1o have its ordinary and cusiomary
meaning and o melude any ofthne state of & processor i which the operating System does not

sehedule code o be exeouted by the processor.

To the extent Saftord does not explicitly disclose wsing flrmware (o trigger an operating
yustem i idle the locksiep paiv of processars, Mansetty discloses, or af least renders obvious, wsing
59
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Siemware t L rigger ar operating systes ko idle all but one processor in a multiprocessor system
by disclosing “{a] SAL erver handling routine {that] causes the system 0 enter a rendervous
state” by “fselecting] a single processor also known as g monarch processor 1o handle the error

and [by causing] the other processors [to] become idle or enter spin loops.”™ Marisetty (Ex. 1006}

® 100361, Itwould have been obvious fo a POSITA to combine the Hrmware teachings of Marisetty
with the cachings of Safferd with a reasonable expectation of success for gt least the reasons
provide iy § LH.3. See alve Wolfe Decl, (Ex. 10034 176-134.

According 1o Mariselty, an “orror handling routine in PAL 101 initiates a rendezvous
process by signaling or accessing SAL” "SAL L L. can inform the OS . layer of the request for
rendervous state], and the] O8 .. . can then mform SAL .. . that i 15 ready to enter rendezvous
state and tells SAL L .« 1o enter the rendezvous state.”™ &L 4 [0036]. Mansetty Ruther stales that
“the lavers may inform each other by using inferrapts.”™ i

As mentioned above, Mariselty 5 an Infel reference filed just prior to the release of the
Intel SAL Specification, which & a companion specification of the "93R IA-64 Manual
meorperated in the "988 Patent. As such, # shoald come as no surprise that Marisetty’s sbove-
deseribed O8 miggering method s murored in the Intel SAL Spectfication in a section discussing

muachine checks and processor rendezvous dnthe contest of multi-processor contigurations. While

deseribing a “"Normal SAL Rendervous Flow,” the Infel SAL Specilication states that

If the PAL machine cheek laver detenmines that other processors must be rendezvoused for
£rror containment, 1 passes an indication to SAL CHECK io perform the rendesvous and
supplies o roturn address within PAL m GRI9. Upon return, PALE CHECK performs the
approprigte action and then calls SAL_CHECK again in the normal manner {with no
repdezvous indicator).

Intel SAL Specification (Ex 1016} 3 4.5 A figure of this complete process is provided below for

gase of understending.
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Figure 44, Mormal BaL Rendeevens Flaw
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As an inttial poind, the "958 Patent states that its ncorporated 938 dling Reference (Ex.

H08 ) desertbes “aln oxample technique that may be witdized by firmware | . . for thiggering [an}

08 .. 1o idle T master processor.™ 938 Parer (Ex. 100132t 631239, The 988 [dling Reference
deseribes

When an LOL is defected, an MOA (Machineg Checek Abort) 15 generated. As soon as the
MCA 18 genersted, the “state™ of the processor 18 saved. That means all of the contrel
registers, stack and RSE pointers are moved o a storage area (hoth memory and extra
registers in the provessory so that the apphicgtion that was ruming on the processor can be
resumad later on. The MUA is processed and then all of the stored pointers and registers
are relosded o exactly whal thelr values were when the MUA occurred. The system
finmware calls PAL MC RESUME, which triggers PAL e correct the Interng! state of the
processar, That is, PAL MO RESUME then instracts the processor fo retun to the exagt
instruction that was executing when the MOUA occwrred and begin executing agam,

BI8 Idling Reference (Bx. 1008) at 11:26-33. While this description lacks many of the details of
the known rendezvous methods of Marisetty, a POSITA reading the "958 Idhing Reterence’s
technigue for ulilizing froyware to irigger an operation system to idle a processor with knowledge

of the known rendezvous methods of Marisetty, which was readily available as deseribed above,
would have anderstood that there was no difference between the "98R8 idling Reforence s ieehmique

and that of Marisetty. See Wolfe Decl (Ex. 1003} 94 185-189. For at keast this rcason, Marisetty
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discloses, or at least renders obvious, using firmnvare fo . . . irigger an operating sysiem to kdle all

but one processor in a multiprocessor system.

{188} recover fockstep for the lockstep pair of processors, and
Safford combined with Marisetty discloses, or at least renders obviows, using firmviare o
. repover lockstep jor the lockstep pair of processors. See Safford (Ex. T008) at 3:48-51, 435~
39, see alve Morivesty (Bx. 1006 § 1003 1], 4 10023, ¥ (D032 1100351, % [0038]
Decl, {Ex. 1003) 9% 190-194.

see also Wolfe

Safford discloses, or at least renders obvious, uSing a processor to recover locksiep for the
tockstep pair of processory by disclosing that “recovery from the loss of fock step (and correction
of the data cache ervor) is exeouted to restore lock step operation of the processors.” Safford (Ex.
FOOR) at 3:48-51, vee aleo 4:535-59 (Crecovery actions are execuied on the Drst processer pair™ aad
“the node controller 130 “rehoots” the processors™),

While Satford does not expheiily disclose nsing Birnrware o recover locksiep for the
fockstep pair of processors, Marisetly s teaching that “in the following discussion, we reler to
PAL, SAL, and O5 with the understanding that they represent PAL, SAL, or Q8 code exeeuted by
a progessor al feast suggests that firmware code is being exectied by Satfford’s “progessor {that]
detects an error event that indicates an impending loss of ook step,” especially i light of the fact
that the firmware model disclosed in Mansetty and the 958 1A-64 Manoal and the systems on
which it operated were at ledast two vears old when Safford was filed. Safford (Ex 1005 at 4:36-
37, Marisefty {(Ex. 1006)% [DO26], see also Walle Decl. {Ex, 100319 192,

To the extent Safford does not explicitly disclose ssing fremvare, Marisetty discloses, or
al feast venders obvious, wying firmnware fo . . . recover an SITor involving a processor i @
mulfiprocessor system by disclosing firmware-based ervor handhing i a mudiiprocessor system,
which according o Marisetty “cover all errors that anght be cncountered v @ multiproogssar
system.” Marizemn (BEx. 1006) % {00311, see afso § [0U2S) (A vanoty of hardware . .. orrors ¢an
ocour 1y multiprovessor Systems™ that “ean be handled by utilizing . . . the processor abstraction
layer {PAL)Y {and] System abstraction layer {SALY™), % [0032]-]0035], see also § {GQSS} {“The
monarch processor sxecutes an ey bandiing roufine o correet the ervor” thal “may be in
firmware, firmnware lavers such as SAL and PAL. “Onee the ervor bas been handled or corrected
by the monarch processor, the system exits the rendervous state and all processors resame

narmal operation”). I woukd have been obvions to a POSITA to combine the firnvware weachings
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oof Marisetty with the tachings of Safford with a reasonable expectation of saccess for at least the
reasons provide in § LH.3. See also Belfe Decd (Ex. 1003) %% 193-194,
{1Biii] wrigper the operating system fo recognize the lockstep pair of
pracessors having recovered lockstep;: and

Safford combined with Marisetty discloses, or at least renders obvious, wring firmware to

. prigger the operating systent fu recagnize the lockstep pedr of processors hoving vecovered
lockstep. See Safford (Ex. 1008y at 4:535-39, see afvo Mariserry {Ex. 106) % {00427, % [OOSR, see
alyo Wolfe Deol (Bx. 10033 %% 195200,

Safford discloses, or at least renders obvious, 8 method used 10 wigger 4 system fo
recognize the lockstep paly of processars hunving recovered lnckstep by disclosing that, after
“recovery actions are executed on the lirst processor pair . . L (e.g., ail caches are Hushed on the
processors . .37 “the node controller 130 “rehoots” the processors .. ., and the processors . ..
become the new “hot standby processor pair on the systent.” Safford (BEx. 10058) at 455589,

To the extent Safford does not explicitly disclose wsing frnmware oF an operating sypsten,

fex

Marisetty discloses, or at least renders chvious, wsing fiesnwvare to . || trigger the operating system

coe
e recogrize a processor having recoverad from a processor error by disclosing that “jolace fan]
prror has been correeted, the O8 15 infbrmed that the ervor bas been corrected|, and the] O8 can
mnlorm all processors to getout of rendezvous state™ by sending a “wake up” signal . | o the slave
processors.” Marisery {(Ex. 100609 [0042], 4 {0038, see alvo Ditel SAL Specification (Bx. 1016),
fig. 4-4. It would have beon cbvions to a POSITA to combine the firmware tachings of Marisctty
with the feachings of Safford with a reasonable expectation of success for at lpast the reasons
provide i § LH.3. See also Folfe Decd {Ex. 100334 197-188.
As mentioned above, the "98R8 1diing Reference describes

When an LOL is detected, ann MCOA {Maching Check Abart) 13 generated. As soon as the
MOCA s generated, the “state” of the processor 13 saved. That means all of the control
registers, stack and RSE poinfers are moved to g storage arca {(both memory and exira
registers i the processord so that the appheation that was running on the processor can be
resumed later on. The MCA s pmgmwd and then all of the stored pownters and registers
are reloaded o exactly what thetr values were when the MCA occurred. The system
firmware calls PAL MC Ri,f»i \ii ,which triggers PAL to correct the internal stade of the
processar. That s, PAL MO RESUME then instructs the processor to retur do the oxact
instroction that was exeeutin g when the MCA occwrred and begin excouting agam.

Q38 fdling Reforence {EX. TOO8) at 11:26-33, Wiile this desenption lacks many of the details of

the known rendezvous methods of Marisetty, 8 POSNITA reading the "938 kiling Reference’s
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technique for ptilizing firmware 1o trigeer an operaling system 1o ecognize a processor with
knowledge of the known rendexvous methods of Marisetty, which was readily available as
deseribed above, would have boen unable to decern a difforence bebwesn the "93% Iding
Reference’s technigue and that of Marisetty, See Wolfe Decl (Ex. 1003y % 200, For at feast dus
reason, Marisetty discloses, or at feast renders obwvious, using firanware to .. teigger the operating
system fo recogiize 3 processor having recovered from a processor eror,

{1C] responsive to said detecting loss of lockstep, using s@id firnpware to

determine if lockstep is recoverable for the lockstep paie of processers,

Safford combined with Marisetty discloses, or at least renders abvious, wsing said firanware
1o detersniste If lockstep is recoverahie for the lockstep paiy of processaors. See Safford {Ex. 1003}

31014, 3:25-28, see afso Marisetry (Ex. 1006 % 0032 ]-[0038], 4 {0049, see afvo Wolfe Decl.
(Ex. 1003) %% 201-205.

According o the "958 Patent, “firmware . . . determines. . . whether fal detected LOL 5 &
recoverable LOL by deternining “whether the detected LOL is of a type from which the fimware
can recover lockstep for the lockstep processor patr . . . without erashing the system.” 638 Patent
(Ex. T001) at 5:51-56. The 958 Patent hurther clartfies that “ockstep s recoverable for certain

detected LOLs (which may be referred to as ‘recoversble LOLS ™), while lockstep 1s not recoverable

for other detected LOLs {which may be referred to g “none-recoverable LOLSY). I the lockstep is
not recoverable from the detected LOL, then | . firmoware . . crashes the system.” 988 Patent

{Ex. 1001} at 5:46-49,

Safford discloses, or at least renders obvious, fdetermining] if ockstep &y recoverable jor
the Inckstep pair of processors by disclosing at Teast two types of error detection and signaling
logic, each type defecting different types of errors. See Safford (Ex. 1005} at 3:10-14 (“External
fogic cirenit . . . monttors cutputs of the processors . . and may be usad to deteet any differences
i1 the outputs™), 3:25-28 (orror detection and signaling logic . may be included in the processors

.. respectively, L. L o signal an impending loss of ock step™) As explained in greater detail
bolow, error tyvpes detocted in Safford ave the same type of errors detected in the 938 Palent,

Tothe extent Natford does not explicitly disclose using firmware, Marisetty discloses wving
saéid firanware 1o detersning i & processorormy is recoverabie b}; disclosing using a “PAL sublayer
to “detervnne] the severity of {an] errot™ and, “depending on the severity,” “request the system

enter a rendervous state.” Marietty (FEx. 1006) ¥ {0049, Mavisetty Turther discloses, or renders
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chvicus, this limitation by explicitly naming “four categories [of errors] ranging from least severe
10 most severe” that “cover all errors that nught be encountered in a mudtiprocessor system”™ and
by explicitly indicating i vach 15 “correetable™ or “not correctabde and require a reboot.” Mariseny
{Ex. 1006) 9% [00321-003 5], I would have been obvious to g POSITA o combine the finmware
teachings of Marisetty with the feachings of Saftord with a reasonable expectation of suceess for
at foast the reasons provide i § LH.3. See also Wolfe Decl (Ex. 10033 % 205,

{1D] wherein sald using said firnvware o determine if locksiep ix recoverable

Jurther comprises determining if a lockstep mismatch has eccusred between
the fovkstep palr of processors,

Safford combined with Marsetty discloses, or at least ronders obvipus, this claim by
disclosing nsing seid firmware to . | . deternining i a lockstep mismatch has oconrved hetween
the fockstep pair of processars. See Safford (Bx. 1003) at 1131-85, see afso Mariserty (Ex. 1006} 9
(00331, see afse Wolfe Deci. (Bx. 1003) 9% 206-210.

Safford discloses, ur at least renders obvivus, detesmining i « lockstep mizmeich has
occurred berween the lockstep paiv of precessors by disclosing delecting “{a] difference i
processing”™ that “is by definition o loss of fock step.” Safford (Bx 1005 at 1:31-55

As descrtbed above, the 958 Patent describes “felrror deteet logic 130 . L for detecting a
fockstep misroatch bebween master processor 12A and slave processor 128, 958 Parent {Ex. 1001}
al 44649, The "93% Patent forther defines “lockstep mismateh™ as “the culput of the paired
processors not matching ™ &0 al 2:31-33. Thus, Satford sinmalarly discloses, or at least renders
obwious, detecting lockytep mismatch between the lockstep paiv of processors by disclosing an

“elxternal logie clrcnit {that] monmitors outputs of fa pair of] precessors | . o 10 detect any
differences 1n the outputs,” where “any difference in the outputs causey a loss of lock step.”
Safford (Ex. 1005y at 3:10-20, see also fig. 2.

To the extent Nafford does not explicitly disclose ssing frmwere, Marisetty discloses meing
said firmmware fo deterpvine i 3 processor ermr dus ecawred by disclosing a “category of errors
{that mchude] errors correctable using routines m PAL {or] SAL.” one example belng “a panty
grror i the processor instruction cache.™ Mariserty (Ex. 1006) % {'ﬂ}i}}j:‘sj.. it would bave been
obvious o 8 POSITA o combine the firmware teachings of Marsetty with the teachmgs of Sattord
with g reasonable expectation of success for ot least the reasons provide in § LH.3. Sep also Wolfe

Deel {Ex. 103 Y 200210,
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Claim 2: The methed of claim I wherein sqid nsing firmware fo trigger an operating
system fo idle the lockstep pair of processors further comprises: using the
flemware to trigger the operaiing system 1o idle a master pracessor of the
lockstep palr of processors,

Safford combined with Mariselty discloses, or at least renders obvious, this himitation by
disclosing “lock stepped processor cores that operate in a master/checker pair™ for at feast the

reasons discussed iy {IBi]. Safford (EX. 1003) at 2:56-37_ see alve Wolfe Decl (Lx. 10033 211+

212

e

L,

Additionally, the "958 Patent defines a “master processor” as cither one processor of “a
tockstep processor pair”™ or 8 “first core™ in a “dual core processor.” 938 Paresr (Fx. 1001 at
4:37-22, Thus, Satford additionally discloses, or at least renders obviaus, a master processor by
disclosing (1} twe “processors [that] may operate . . . in a lock step mede™ and {2} “a computer
systemn {that] employs loek stepped processor cores.” & at 2:55-86, 3:1-3, seealso 1:32-29 (" To
enhance reliahility, the dual core processor, or other nnltiple microprovessor architected computer
systems, may amploy lock step features™
Clatm 3t The method of claim 2 wherein sald using fivmpware to igger the opesating
systemt e recognize the lockstep pair of processors having recovered locksiep

Sfurther comprises: using the firnnvare fo trigger the operating system to
recognize the master of the lockstep pair of processors.

Safford combined with Marisetty discloses, or at least renders obvious, this tmitation by
disclostng “lock stepped processer cores thal operste 1 a master'checker pair™ for at least the

reasony disenssed n JOLATM 2] and B} Sgfford {Ex. 1005) al 2:56-57.

Claim 4: The method of claim 1 wherein said detecting loss of lockstep comprises:
detecting corvapt data in one of sald lockstep pair of processers that would
{ead to a lockstep mismuatch if acted upon.
Safford discloses, or at lpast venders obvious, this claiin by disclosing “error detection and
signating logic™ that “may he mcluded m™ g processor "o signal an wapending loss of fock siep”
based an, for example, “a data cache eoror” invelving the processor. Safford By 1008y at 3
41, see aiso claim 13 (Mdotecting a loss of lock step mniliating ovent i a processor ™), yee alvo Holfe
Dl {Ex, 1003 5¢ 214210,
The "938 Patent deseribes “lejrror detect logic 13A and [3B [that] inelude logie for

detecting errors, such as data cache ervors, present i thew respective processors.” 938 Palent

{bx. 1001 at 4:42-44 The "958 Patent describes separate “lefmor detect logie 130 . . . which may
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include an XOR (exclusive OR} gate, for detecting & lockstep mismatch between master processor
12A and stave processor 128, I at 4:46-49, The "938 Patent states that “Jolne example of LOL
is detection of date corruption {6.¢. data cache ervor) in one of the precessors.” & gt 2:29-31.
The 058 Patent™s depiction of evror detect logie 13A, 13B, and 13C s provided below.

SREe . JHW
FE 8 S

b
S
o
Sy
3/,

i
I, Ag 2. The "958 Patent states that cach of orror detect logie 134 138, and 13C are capable of
detecting loss of lockstep. See id at 4:536-65. The "958 Patent explains that error detect logie 134
and 138 are ditforont than crvor detect togie 130T in that orror deteet ogie 13A and 138 detects
“precursers to Jockstep mismateh”™ and emvor detect logie 130 deteets actnal locksiep mismaich,
See id.

Figure 2 of Safford illusirates sumilar logic in sinndar locations.
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berrrarecrsadt

Safford (Ex. 1003), fig 2. Like ervor detect togie 13A and 138 i the "938 Patent, “error detection
ad signaling logie 112 and 1147 in Satford “may be included in™ their respective processors “to
sigial an impending loss of lock siep” based on, for example, “a data cache error” of one of the
processors. & at 3:28-4 1, For example, Safford discloses using the grror detection and signaling
togic 1o detect “a dula cache emor for g cache assoctated with the processor™ that “ean be
completely corrected (i.e., the processor . . . does not need 1o be replaced), but will guarantee that
[a patt of] processors . .. will break lock step at some Huture time because the data cache orror
causes fiming differences between the processors.” Jd at 3:3541.

In light of the 958 Patent’s descriptions of arror detect fogic 134 and 13B, Safford
discloses, or af least renders obvious, detecting corrupt data in one of said lockstep paiv of
processors that would lead to & lockstep mismaich if acted upon by disclosing error detection and

signaling logic™ that “may. . . signaban impending loss of Tock step™ based on “a data eache error,”
which is the same ereor type and location described in the "958 Patent used o detecting corrup!
st ., that wordd lead to o lockstep mismatch if acted wpon. Safford (Ex. 1005) at 32541, se¢
alye Wolfe Deod (Ex. 100315 219

Claim 3¢ The method of claim T wherein said detecting loss of lockstep comprises:

detecting a precursor to lockstep mismateh.

Satford diseloses, or al least renders obvious, this clatm by disclosing the detection of ™
data cache error for a cache associated with {a lockstep] processor™ that “ean be completely
correciad {L.e., the processar . . . does not need {o be replaced), but will gugrantes that {a *pair ol
processors . will break lock step at some fature time because the data cache ervor causes timing
differences botween the processors™ for at feast the reasons discussed in JOLAIM 4. Suffond (Ex.
1005y at 30 33541, see alse claim 13 if"‘d»t‘:hscti’ng a loss of lock step initiating event n 8
10220,

provessor’), see alsy Wolfe Decl (Ex.
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Claim 61 The method of cloim 1 wherein said detecting loss of lockstep comprises:
detecting fockstep mismaich between the locksiep pair of processors.

safford discloses, or at least venders obvions, this claim by disclosing detecting “[al

i

difference i processing™ that ™is by definition a loss of lock step.” Sufford (Ex. 1008) at 1:51-35,
see also Wolfe Decl {Ex. 1003) 9% 221222,

As described above, the "958 Patent desenibes “lelrror detect Togie 13C . L for detecting &
lockstep mismaich between master processor 12A and slave processor 1280 938 Pareni (k. 1001}
at 4:46-49. The "98R8 Patent further defines “lockstep mismateh™ as “the output of the paired
processors pot maiching.” 4 at 223133, Thus, Satford simularly discloses, or at least ronders
obvious, derecting lockstep mismatch between the lockstep paiv of processors by diselosing an
“elxternal logic circuit {that] monitors outputs of {a pair of] precessars . . | to deteot any
differences 1 the outputs,” where “any differcoce in the eutputs canses a loss of lock step”
Safford (Ex. 1005) at 3:10-20, see afsa fig. 2.

Claim T2 The method of claim 1 further comprising: if determined that a lockstep

mismatch has not pecurved between the Tockstep puir of processors, then
determining that the loss of lockstep Iy recoverable.

Safford discloses, or at least renders obvious, this claim by disclosing (1) detecting “a data

cache error for a cache associated with {a lockstep] processor™ that Yean be completely corrected

¥ . .. does not need (o be replaced),” (2} “{using] the detection of this data cache
error to signal . . . that the processar . . | 15 experiencing an orror that will cause a loss of fock step.”
and continning “processing . . .oosing the “good processor™ until “recovery from the loss of fock

step {and correction of the data cache error) s executed © restore fock step operatien of the

processors,” Soffoed (Ex. 1005 at 3: 33351, see afso Walfe Decl (Ex. 1003) 9 223225,

The 958 Patent “determines. . . whether [a] deteeted LOL 15 a recoverable LOL” by
determining Ywhether the detected LOL is of a type from which the fivmware can recover fockstep
for the lockstep processor pair . . . without crashing the system.” 93¥ Patese (BEx. 1001} at 3:51-
36, The "958 Patent further clarifies that "lockstep is recoverable for certain detected LOLs (which
may be referred to a8 “recoverabile LOLS S, while fockstep 13 not recoverable for other detected
LOLs (which may be reforred 1o a8 “non-recoverable LOLs™). W ihe lockstep 15 not recoverable
from the detected LOL, then . firmware . crashes the system.” 938 Pareny (bx, 1001 of 346~
49, As explained above i connection with JCLAIM 4] and JCLAIM 5§, Safford discloses the

detection and recovery from the same types of “recoverable LOLST found i the "9588 Patent. Thus,
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by disclosing detection of recoverable types of loss of lockstep, Setford discloses, or at least
renders obvious, if deternined that a lockstep mismeatch has not occurred benveen the lockstep
pair of processors. then determining that the foss of lockstep s recoverable. Safford (Ex. 1005) at
3; 3:35-51, see alve Wolfe Deol (Ex. 100394 214-219, 220,

Claim 8 The method of claim 1 further comprising: i devermined that a leckstep

mismatch has eccwrred between the lockstep pair of processors, then
determining thot the loss of lockstep is not recoverable.

Safford discloses, or at least renders obvious, tiis claim ' by disclosing an e fxternal Togic
cirpait {that] moniters cutputs of ja pair of] processers . . . to deject any differences in the

k.

cutpuis,” where “any difference in the outputs causes a loss of lock step, and a halt to
processing. ™ Sefford (Ex. 1005 at 3:10-20, see adse Wolfe Decd (Ex. 10031 98 226-227.
The 038 Fatent “determines. . . whether [a] delected LOL i3 a recoverable LOLY by

L

determining “whether the detecied LOL 18 of a type from which the Sirmware can recover locksiep
for the lockstep processor pair . o owithout crashing the svsten” 958 Parenr (Ex. 1001) at 3:51-

56, The "938 Patent further olartfies that “lockstep is recoverable for cortam detected LOLs (which
may be referted to as “recoverable LOLST), while lockstep is net recoverable for other detected
LOLs {which may be referred to as ‘non~recoverable LOLS ). I the lockstep is not recoverable
from the dotected LOL, then . . fomware . . . crashes the system.”™ 988 Parent (Ex. 1001 at §:46-
49, In this hght, a POSITA would have understood that the "958 Patent’s deferminiag rhat the loss
of lockstep is nor recoverable ts equivalent 0 determiing that the loxs of lockstep is not of &
recovergble type. See Wolfe Decl (Ex. HIO3YE 227, Thus, Safford similarly discloses, or at least
renders obvious, if deiermined that o fockstep susmatel hus vocurred between the lockstep pair of
processors, then determining that the losy of lockstep iy not recoverabie by disclosing a “difference
in the owiputs™ (e, a type of LOL deseribed in 7958 Patent as being 8 “non-recoverable LOL Y of

o R

@ lockstep pair of processors that causes “a halt 10 processing,” which is the same oufcome

described 1 the 9588 Patent for “non-recoverable LOLS” Safford (Ex. 1003) a1 3:19-20, see also
1:d6-47 ("A loss of lock step, i not promptly corrected, may cause the computer system 18 o

erash™y, 20749,

ONOTE: Clatm 1 recites recovering from Tosy of Tockstep. The thuitstion of claim ¥ sugpests thae clam | i net
limited by at least iimh‘:&tim}% !iBiil and (1B «s it would be impossible to recover from something that is not
reenpventble. See MPEF LG
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Claim 13: [13PRE] oA spstesr comprising:
To the extent the preamble s himiting, Safford discloses “a computer systemr . . | that
employs processars . . . {central processor upit {CPLY Oy and 113 (OPLF 1) whieh™ “may operate
Ca took step mode” Safford (Ex. 10051 al 2:63-3:3, fig. 2.

EXTERNAL
LOGIC

e 1
o
et
e
[

{13A] an Advanced Cenfiguration and Power Interfoce (ACPH-compatible
OPEraiing system;

Saftord discloses, or gt least renders obvious, this mitation by disclosing “an] apparatus,
operating on an advanced mudti-core processor architecture, and & corresponding method, {that]
are used {0 enhance recovery from loss of fook step in g compuier system.” Safford (Ex. 1003 at
1316, see also Wolfe Deel (Ex. 1003) 9% 237-240. A POSITA would bave understood the
meaning of "o advanced mulli-core processey architecture™ o inglude gu ddvanced Configiration

-.

andd Power irzfe_sjﬁ:mg (ACF compatible operating sysfem Tor at least the reason that, as of the
effective filing date, the Advanced Configuration and Power Interface (ACPD Specification was
considered “the current state-ofvthe-art™ and “fully [defined] the methodology that alfovs the Q8
to discover and configure all platforn resources.” frel EF] Specification {Bx. 1012} at References-
3, see also Wolfe Decd (Bx. 1003}% 238, In fact, the "938 Patent admits that, “liln an ACPH
compatible system, O8 11 makes ACPE calls o parse the ACPY tables fo discover the other
processors of a mult-processor systany ina manner as is well-known in the art.” "9388 Patenr {(Bx.
HIGH at 8811

To the extent Satford does not exphicitly disclose an ddhvanced Confizuration aad Power

Interfoce (ACRD-comparible pperaring system, Mariseity discloses, or at least renders obvious,
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this imitation. For example, Martsetty discloses “an Intel Architecture 64 bit pporsting system
{1A-64 O8Y and the "938 1A-64 Manual’s rendezvous method, Mariserry (Ex, 1006) % {0007

| see
alye Wolfe Decd (Ex. 100334 239, Axof the effective filing date of the "938 Patent, an Advanced
Configuwration and Power Interface (ACPD-compatible opergring spsfem wds @ 0Quumon
component of 1A-64 svstems, See, eg, Bl EFT Specification {Ex. 1012} at References-5,
Glossary-1, see also Welfe Dl (Ex. 10033 % 239, 1t would have been obvious o g POSITA
combing the firnnware teachings of Mariseity with the teachings of Safford with a reasonable
expectation of success for at least the reasons provide 1o § LH.3 See alse Wolfe Decl (Ex. 1003)

% 240,
LI3B] master processer aperable to provess instructions scheduled by said ACPI-

compatible operating system;

mafford discloses, or &l least renders obvicus, this iimitation by diselosing “lock stepped

processor cores that operate in a masterschecker pair™ Sufford (Bx. 1008) at 2:56-37,

Wolfe Decl (Fx. 1003149 241-242.

NY & :Z!'f&'{}

As discossed in JOLAIM 2}, the "938 Patent delines a “master processor” as either one
processor of “a lockstep processor pan™ or a “first core™ in @ “dual core processor.” 938 Pafenr
{Ex. 1001y at 4:17-22. Thus, Saftord additionally discloses, or at least renders obvious, a masier
pracessor by disclosing (1) two “processors {that] may operate . | . in a lock step mode” and {(2)
“a computer system [that] employs leck stepped processor cores.” I at 2:55-56, 31143, see also
1:32-2:9 ("To enhance veliability, the dual core processor, or other multiple microprocessor
architected computer systems, may employ lock step features™), see afso Wolfe Decl. (BxX. 10033 %
242,
{13C] slave processor leckstepped with the muster processor operable to perform
redundant processing of said instractions scheduled for the muaster
pracessor; and

Safford discloses, or at least renders obvious, this limitation when given s voadest
reasonable wterpretation in light of the 958 specification. See Safford (Ex. 1003) at 2:36-57, see
also Welfe Decl. {Bx. 100334 243-244.

The "95& Patent defines ¢ “slave processor” as either ane processor of “a lockstep processor

pa™ or g Usecond core” in & “dual core processor,” 938 Padent (Bx. 1001 at £117-22. Thas,
Safford discloses, or at least renders obvious, a sfave processor ockstepped with the master

processor aperable to perforar redundant processing of said instructions scheduled jor the masier

.
v
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processor by disclosing {17 twa “processors {that] may operate . . . in a lock step mode™ and (2)
“acomputer system [that] emplovs loek stepped processor cores,” &4 at 2:553-56, 3:1-3, see also
1:32-2:9 ("To enhance relinbility, the dual core processor, or cther mulliple microprocessor
architected computer systems, may employ lock step featines™), see alse Wolfe Decl {Ex. 1003} ¢
244,

VIDG] firnovare operable, responsive to detection of loss of lockstep between the

master and slove processors, o wse an ACPH method o frigger the
aperaring system to idle the master processor,

The hmitation of [13DE 5 substantially sinnlar o the lunilation of {IBi], with the
fimitation of [13D4] being the firmvare used 1w JIBHL Thus, Safford combined with Marisetty
dizcloses, or at fvast renders obvious, this Hmitation for at least the reasons discussed i JIBI]. See
Safford (Ex 1005 ) at 4:36-40, see also Muriserty {Ex. 1006) € {0036],

{13Dii] (firmware operable to) attempt to recover lockstep bebween the master
and slave processors, and

The limitation of {13141} s substantially similar to the hmntation of [1B#], with the
fimitation of [13Di] being the frenvare ased m [1BH] Thus, Satford combined with Mansetty
discloses, or at least renders obvious, this limitation for at least the reasons discussed w JIBH]. See
Safford (Bx. 1003 at 3:48-31, 4:35-39, see also Mariserne (Bx. 1000) § {00311, §[0025], 4% {0032}
[G0351, % {00381,

113D} (Armvware operable) i recevery of lockstep I8 suceessful then use an

ACPE method to reintroduce the master processor to the operating
system.

The Hmitation of [I3D4i] is substantially similar to the lontation of [1BiH], with the
limitation of 13D} baing the fimmware used i 1B Thus, Safford combined with Marisetty
discloses, or at least renders obvious, this limitation for at least the reasons discussed m [1BiH]
See Safford (Ex. 1005} at 4:55-59, see alvo Mariseny (Ex. 10064 [O042 1, § 00581

Claim 142 The system of claim 13 further comprising: ervor detection logic for detecting

{oss of lockstep between the master and slave processors.

satford discloses, or at feast renders obvious, this lanitation by disclosing “error detection

and signaling logie” that are configured 1o “detect an ervor that will canse & loss of lock step”

for at least the reasons discussed in [EAL Saffosd (Ex. 10053 at 3145,

.,‘"i
()
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Claim 18: Fhe spstem of claim 13 further comprising: errov detection logic for detecting
w precursor 10 loss of fockseep.

The fimitation of HCLALM 15} is substantially simifor to the Hmitation of CLAIM §,
with the linstation of JCLAIM 18] being the ervor detection logic that performs the detecting in
FCLAIM 5] Thus, Safford discloses, or at Teast renders obvioas, the limitation of JCLAIM 18]
for the reasons discussed in connection with JCLAIM 8], See Safford (Ex. 1008} at 3: 33341, sew
afse claim 13 (detecting w loss of lock step initiating event 1 & processor’™

Claim 162 The xystem of claim 15 wherein said precursor to loss of feckstep ¥ treated ay
sald derection of boss of lockstep,

L

Safford discloses, or at least renders obvvious, this olaim by disclosing “signaling] an
impending loss of tock step™ based on, for example, “a data cache error” of one of the processors
for at least the reasons discussed in JCLAIM &, Sgfiord (Ex, 1005) at 3:25-41. Safford furiher

discloses wherein said precursor o loss of fockstep is frewred vy said detection of loss of lockstep

by disclosing “{using] the detection of {a] data cache error fo signal the logic cirenit . . | that the
by discl r “fusing] the detect fia] dat b » sigoad the log £ that t
Processor . . . 18 experiencing an ervor that will cause a loss of lock step.™ fdl at 314245,

Claim 17: The system of claim 15 wherein said ervor detection lpgic comprises a parity-
based mechanisn,

Safford, alone or in combination with Marisetly, discloses, or af least renders obvious, this
clatm by disclosing “[signaling] an impeading loss of lock step™ hased on, for example, “a data
cache error” and “{using] the defection of {a] data cache error fo signal the logic cirenit . . . that
the processor . . . expenencing an grror that will cause o loss of toek step.” Sgfford (Ex. 1003)
gt 32541, 34345, see alvo Marisetpy (Ex. 1006) Y {0033] {desenbing a “calegory of errors [that]
are errors correctable using routines i PAL {or] SAL.” onc example being a parity srror in the
processor instruction cache™), see afse 938 Farenr gt 4:42-36 (“Error detect ogic {include] logic
for detecting errors, such as data cache errors, present in their respective processors,” and
“Examples of error detect logic . . . mclude konewn parity-based mechanisms™), see alse Wolfe
Becd (Ex, 100319 251,

Claim 18: The spstem of claim 13 further comprising ervor detection logic for detecting

lockstep mismuaich between the master and slave processors,

The Hmitation of JCLAEM 18] is substantially similar o the limitation of JCLAIM 61,
with the hmifation of JCLAIM 18] being the ervor detection logic that performs the detecting in

FCLAIM 6. Thus, Safford discloses, or at least renders obvious, the lmitation of JCLAIM 18]
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for the reagons discussed i connection with JCLAIM 6] See Sofford (Ex. 1003) at 1:51-535, 3:10-
20, g, 2.

Claim 19: [19PRE] A system comprising:
To the exiemt the preamble &8 limiting, Safford discloses “a computer system . ., that
emplovs processors - . {central processor wnit (UPLY 0 and 13 {CPU 1), which™ “may operale

m . ..oa lock step mode.” Safford (Ex, 1005 at 2:63-3:3, fig. 2

H19AL 1 pair of lockstep processors and
Saftord discloses, orat jeast renders cbvious, this limitation by disclosing “g computer
system . that ermaploys processors o, . {eentral processer anit (CPL) 8) and 113 (CPU 1),
which”™ “may operate in . .. a lock step mode.” Soffted (Ex. 1005} at 2:63-3:3, fig. 2, »ee also
Wolfe Decl {(Bx. 1003} % 256,
[19B] computer-executable firmware code stored to o compater-readuble
medinm, the computer-executable firmware code comprising:
The lnmitation of 98] is substantially similar to the limitation of {1B], with the lmitation

of El‘!)lﬂ being the firmware code wsed in [IBL Thus, Safford in combination with Marisely

connection with {1B]. See Mariserny (Ex. 1006} 99 {0024] and {00261, § {0007}, fig. L

{19Bi] firmware code, responsive fo detection of loss of lockstep between
the pair of lockstep processors, Jor deterimining if the lockstep is
recoverable for the pair of lockstep processors, wherein said
firmvware code for deteraining if the lockstep is recoverable further
comprises firmware code for defermining If a lockstep mismatch
has oceurred between the pair of lockstep processors; and

The limitation of [19Bi] iy substgotially sinnlar to the limitations of 1] and 11D, with
the Hmitation of [I9Bi] being the frmware code used in [1C] and JIDY Thus, Safford in
comtbination with Marisetty discloses, or at least renders pbvious, the limitation of {19Bi} for the
reasems discussed in connection with [HC] and 1D}, See Saofford (Bx. 10053 at 115188, 310-14,

32528, see alvo Marisetty (Bx. 1006) 94 [0032]-]0035), T [0049],

P
A
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{19Bii] firpoware code, responsive fo determining thot rhe leckstep s
recoverable, for trigoering an operating system fo idie the
processers, attempting to recover lockstep hetween the pair of
pracessors, and if lockstep is successfully recovered between the
puir of processors, trigeering said operating System (o recognize
the processors as being available for recelving instructions.

The bmitation of [19Bi] i substantially similar to the Bontations of [IBY, [1Bii], and
fIBai], with the himitation of {198} being the firmare code used m HIBE], 1B, and {1 B}
Thus, Safford i combination with Marisetty discloses, or at least renders obvious, the limitation

of {19BH] for the reasons discussed in connection with [IBi, [1Bi], and [1Biii]. See Safford (Ex.
1003) at 4:36-40, see alve Mariserty (Ex. 1006) 4 {00361, see also Sqfford (Ex. 1005) a1 3:48-51,
;5589 see alyo Marisery (BEx. 1006) § {0031}, 4 {0025], &9 [0032]-{0035], 4 {0038, see also
Sefford (Ex. 1003 ot 4:535-59, see aivo Mariserty (Ex. 10063 4 [0042], 1 [0038],

Clatm 20: The system of cladm T4 wherein the code for attempiing fo recover lockstep
Jurther comprises: code for resetting the puir of processors.

safford discloses, or at least renders obvious, this limitation by disclosing that “both
nneroprovessors” of g “dual core processor fsufforing] 2 loss of lock slep”™ arg “reset and

retitialized.” Safford (Bx. 1003) at 164-2:2, see alvo Wolfe Deel, (Bx. 100334 2589,
Claim 21: The system of claim T wherein sold operating sysiem {5 an Advanced
Conflguration and Power Interface (ACP-compatible aperating sysiem,

said code for friggering the operating system (o e the processors
comprises: cede for using an ACPHmethod to idle the processers.

The limutation of JCLAIM 21 15 substantially sumnglar to the hmitations of {13A and {1 Bi]L
Thus, Sattord, slone or in combination with Mansetty, discloses, or at lcast renders obvious, the
homtation of [CLAIM 21} for at least the reasons discussed i connection with H3A] and [1Bi]
See Sgfford (Ex. 1005y at 2:13-16, 4 36-40, see alve Marizerty (Ex, 1006} % [8036].
Claim 22 The system of claim 19 wherein said operating systemt is an Advanced
Configuration and Power Interface (ACPH-compatible operating system,
said code for wiggering said operating systent to vecognize the Processers as

heing availoble for recelving instructions comprives: code for using an ACPI
method to cause the operating system o ofteck for the processors,

The hmttation of JCLAIM 22 i substantially similar to the lmitations of J13A] and
[IREHI]. Thus, Safford, alone or In combination with Mariseity, discloses, or at least renders

obvious, the lindtation of JCLATM 22} for af least the reasons discussed in connection with {13A]
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and JIBH]. See Safford (Ex 1003} at 2:13-16, 4:55-39, see alvo Mardsette (Ex, 1006) % {00421, %
{00381,
E. Ground 4 Safford as Evidenced by Cepulis in Combination with Marisetty

Claims 912 and 23-23 of the "3 Patent are obvious iy view of Safford and Marizetty
when Safford is viewed o light of Cepulis. See Wolfe Decl (Ex, 1003199 1587-166, 228-234, 264-
282, For case of reference, Requester has provided some proposed obviousness sgjections for
chaims 912 and 23-25 below. Requesier has also provided g detailed mapping of Safford and
Muarisetty in light of Cepulis to claims 9-12 and 23-25 in Appendix B

Claim 23; [23PRE] A method comprising:

To the extent the preanble s Bmiting, Safford discloses 2 “method . . . used to enbance
recovery from loss of lock step in a multi-processor computer system.™ Safferd (Ex. 10083,

abafract, see also, fig 4
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{23A] establishing, in o mulfi-processor system, a hot spare processor for a
systent BOot provessor;

Saftord discloses, or at least renders obvioas, this Iimitation by disclosing (1) "2 muli-
processer computer system . {that] meludes multiple processor umits . . each of the processor
units having at kast two processor unis operating 1o lock step. and at least one idle provessor
unit operating i dock step™ that “may be designated as o “hot standby” . | sitting wdle”™ or referred
10 as @ “spare precessor unit operating idle in tock step.” Sefford (Ex. 1003}, abstract, 4:25-26,
claim 7, see alvo Wolfe Deel (Bx. 1003y 266-273.

Muore specifically, Safford discloses a “computer system 1087 having processors 11, 13,

121,123, 125, and 127, See Safford (bx, 1005y at 3:52-56, fig. 3.
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fd, fig 3. At the beginning of the process iHustrated w Tigure 4, Stafford states that

Thesixprocessors 11, 113,121, 123,125, and 127 operate 1y lock step (e, are processing
code sequences). For example, the processor T operates n o i», step u»,fth. the processor
113, and the processor 121 operates in lock step with the processor 123 and the processor
128 gperates n lock step with the processor 127,

i oat4:19-24. Stafford further states that

The processor 125 may be designated as g “hot standby.” and s sitting idie 1 lock step
made with the processor 127, Should one of the processors 111, 13, 121, and 123 sufter
an error, the hot standby processors 125, 127 may be used t© \pmd recovesy from the
resutling loss of tock siep.

Id ar4:19-24,

Saflord further states that “computer systerm 100 [initallv] employs processors 1TH {contrad
processor utt (CPUY 8 and 113 (CPU 17 as “logical CPU AT “wlhen {they are] operating 1 g
lock step mode.” Saffosd (Ex. 103y at 2:63-65, 3:3-5, fig. 3.

A POSITA would have recognized Mogical CPU D7 as being the designation ased by
vomputing system 100 to wentify s boot processor for af least the reason that, s multi-processor

system architectures ke thal desertbed i Safford, “logical CRU O s connnonly used to mdicale
that a processor has been selected as a boot processor, See Cepudis (EX. 1007) &l 2:52-64, sew also
Holfe Decd, (bx. 1003)% 2711 For example, duning boot-processor selechion,

I CPU PO s not functioning properly and cannot perform sven the most bagic functions,
it is desanated ag imparmiw The hardware systeny then awskens CPU P and repeats the
process of testing the CPUL WCPU P s operational; then 1 18 designated as CPL LG, and
it boots the remamder of the system, On the other hand, (8 CPU P also fails, i ts also given
an ieperative destgnation, The computer system then tums on CPU P2, and repests the

79
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precess. The Process repeats winl an operational microprocessor is found to perform the
CPU LY functions, !

Cepudis (Ex. 1007) a1 2:52-64,

A POSITA would have aiso recognized "CPU 07 and “COPL T as being physical
designations used by computing svstem 100 to identify processors 11 and 1130 The use of both
togreal and physical desigoators by a computing system s generally necessary when the role of
boot processor can be assigned and reassigned to a processor regardiess of i3 physical position
within a system. See Wolfe Decl (Ex. 100318 272, see also Sofford (Ex. 10058 at £:52-53 ("The
processor pair 125/127 then becomes the logical CPU O 1n the computer system 1007),

For at least these regsons, Sattord, discloses, or at least renders obvious, essbfishing, in g
mulii-processor svstem, g hot spave processer for a system bowt processer by disclosing a

designation, in computer systent 100, of processor 125 a5 & hot standby for processors 111 andior

113, which inittally act as the boot processor of compater svstem 100, & &t 3:3-5, 4:0%-24
1238 detecting loxs of lockstep for u lockstep pair of processory in sald multi-
PEOCESSOF SYStern

safford discloses, or at least renders obvious, this limitstion by disclosing (1) twe
*processors [that] may opetate . .. in g lock step mode™ and (2} associated “ervor detection and
signaling logic” that are configure to “detect an ervor that will eause o loss of loek step” Safford
{Ex. 1005} at 31145, see also Wolfe Decf {(Ex. 100348 274-275. Additionally, Sattord discloses
“Tdetecting] & loss of lock step. .. Thy comparing] outpuis from {twol microprocessor cores” and
detecting “{a} difference i processimg™ that “is by definttion a loss of lock step.” id at 15155
Safford further discloses “detecting a losy of lock step initigting event i a processor.” I, claim

i

Lad

Muore specifically, Safford discloses that “the processor 111 defecis an error event that
indicates an iupending loss of ook step. In block 215, the processor | signals the node controlier
130 that the st processor pair FHTES bas broken lock step and that the fivst processor pair

PIALLS should be waken ‘offsline.™ Safford {Ex. 1005) at 4235840,

i o explam the messiar of thy fcon “hoot provesser™ used in Safford, the prinwy

# Cepulis s provided here
13101

reference. See MPRP § 2
80
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123C} determining i said lackstep pair of processors for which the loss of leckstep
is detected is the system boot processor;
safford discloses, or at least renders obvious, this Bmitation by disclosing ¥ pair of

b

processors “operating i a lock step mode™ that initally “appear o {8 computer system . . tobe

-2 dogical CPL G but, fader, have the logical CPU O designation reassigned 1o another processor.

See Safford (Ex. 1008} at 3:4-5, 4:52-53 ("The processor pair 1257127 then becomes the logical

I ey ey
276277,

CPL O in the computer system 1007), see afse Wolfe Deef {Ex. 1003}

As explained above, a POSITA would have understood “logical CPL 07 to be a boot-
processor destgnation used by an operating system & detormine which of its processors isa bowt
processor andror to distinguish #ts boot processor from its non~-boot processors, See Holfe Decl
{Ex. 1003) Y 277, As such, determining 1 a processor i a svsfemt bovst pracessor 15 performed by
the operating sysiem through recognttion of the bootl processor designation. See Wolle Decf (Ex
10033 % 277, Thus, Safford discloses, or al least renders obvious, derermining if a processor is a

svstem oot processor by disclosing @ pair of processors “operating m @ logk step mode” that

witially “appear to {4} computer systeny, . to be . L a togieal CRU G but, later, have the logieal
CPU O designation reassizgned to another processor, See Safford (Ex. 1008} at 3045 4:532-33 {"The

processor paw 125/127 then becomes the logical CPU O 1 the compinter system 1007, see also
Wolfe Decl. (Bx, 10034 277,
{230} if determined that said lockstep paiy of processors for which the loss of

fackstep is the system hoot processar, copying « state of the system boot
proecessor {o the bt spare processor; and

Safford discloses, or at legst renders ohvious, this olaim by disclosing (1) a pair of
processors “operating in g fock step mode™ that appear to [a] compater systemy . o be L. a4
fogical CPU 07 (Jogical CPU U being a system-reguived boot-processor designation), (2) “an oy
condition i the . . . provessor pair . . . that indicates an fmpending loss of lock step.™ (3) the
“processor pair”™ being “taken off-line, " (4) “the state of the . . . processor pair” being copied to
a “hot standhy™ processor pair,” and (5) the “hot standby™ processor patr becoming “logical CRU
" {logical UPU 0 being the systemerequired boot-processor designation), Safford (Ex, 1003 at
3:4-5, 32533, 4:40-43 (“the node controller 130 copies the architected state of the first processor
par 1117113 to the hot standby processor pair 1281277, see also Dwel Multipeocessor
Specification (Bx. 1017y § BV (" The operating system must determing and vemember the APIC

1 of the designated BSP, so it can keep the BSP operating as the last running processor during

&1
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system shutdown. The BSP i not necessarily the first processor, espeeially i fault-tolerant MP

systoms in which any avatlable processor can be designated as the BSP.7), see also Wolfe Decl.

{(Ex. 1003314278,

{2} i determined that said lockstep pair of processors for which the less of
{ockstep iv not the sysiem boot processor, then friggering air operating
system to @) idle the leckstep pair of processors, é} attempl o recover
fockstep between the lpckstep pair of processors, and o) if {ockstep is
successfully recovered between the lockstep pair of processors, trigger said
operaiing spstemy o recognize the processors ay being available for
receiving instruciions.

The Hmitation of [23E] s substantally sinilar to the lmtations of {IBi], [1Bi], and [1Biii]
discussed ghove in § I, Thus, Safford i combination with Marisetty discloses, or at loast
renders obvious, the imitation of 23K} for the reasons discussed in connection with 1B, [1Bii],
and {1BiHI] above o § LD See Sufford (Ex. 1008} at 4:36-40, see alve Mariseny (Ex. 10063 §
{00361, see also Safford (Ex. 1003) at 3:48-51, 4:55-59, see alvo Morisesy (Bx. 100634 [0031]1, %
{0231, % if{){)?i 1-[DO35], 4 {OD3RY, see also Safford (Ex. 1003 at 43539, yee wlso Marisetty {Ex,

1006) % [0042], 9 [00SR].

Claim 24: The method of claim 23 wherein i determined that said lockstep puair of
processors for which the loss of lockstep I the system boot processor further
cComprising: am*mg:fmw to recover lockstep between the lockstep puir of
processers dfter copying the state of the system boot processor to the kot
SPAPE PrOcessor,

Safford discloses, or at least renders obvious, this claim by disclosing {1) & pair of

PIOCESEOLS “{}pwaﬁng in g tock siep mode” that “appear to {a] computer system . . o be .
togical CPU 07 (ogical CPU ( being the boot-processor destgnation as explained above), (23 “an

ereor condition @ the . L. processor pair | . . that indicates an impending loss of tock step,” {3} the
processor pair” being “laken fofivlineg,”” (4) “the stale of the . . | provessor pair” being copied to
a “hot standby™ processor pair, {31 the “hot standby™ processor pair becoming “logieal CPL O
{togical CPU 0 being the systemrequired hoot-provessor designation as explained above), (8)
“recovery actions” being “executed on the .. . processor pair . . . {e.g., all caches are flushed on
the processorsy, and (73 a rebooting that onables the processor pair to “hecome {a] new “hot
standby’ processor pair.” Sefferd (Ex. 1005 at 3:4-5, 3:25-63 see alvo, fin. 4, see alse Wolfe Decl.

{Ex. 100319280,

&2
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Claim 28: The method of claim 24 wherein If determined that safd lvckstep pair of
provessars for which the loss of lockstep Is the system boot provessor further
comprising: if lockstep is xuccessfully recovered between the lockstep pair of
processers, establishing the lockstep paiv of processers for which lockstep
was recovered ax ¢ Rot spare processor.

Safford discloses, or at least renders obvious, this claim by disclosing (1} @ paw of

processors “operating in a tock step mode™ that “appear to faf compuler system .. tobe . L a

logical CPU O (logical CPU 0 being the boot-processor designation as explained above), (2) "an

ervor condition 1w the . . . processot paiy .. . that indicaies an mpending loss of fock step,” (31 the
“processor pair’” be;ing “aken "off-line,”” (4) “the state of the . | | processor pawr” being copied o

# “hot standby™ processor pair.” (3} the “hot standby™ processor pair becoming Vlogieal CPU 07
{logieal CPFLI ¢ being the systemerequired boot-processor designation as explained above), {6)

EES

executed on the . . processor pair . . . {&.g.. all caches are flushed on

e

“recovery sctions” being
the processors), and (7) a rebooting that enables the processar pair 10 “hecome {a] new “hot
standby’ processor pair,” Sgfford (Ex. HO05) st 3:4-3, 32563 (“the operation . | ends. . with the
provessors o .. ddle and in hot standby™), see alve, clatm 3 (Urebooting the loss of lock step
processor anit, whereby the rebooted processor unit becomes a new spave processor unit™y, fin. 4,
xée adsa Walfe Decl (Bx. HIO3) 2R
Salford discloses recovering the fockstep for the lockstep padr of processors as part of step
225, See id. at 1.54-57. Safford discloses holding the recovered pair of provessors iy idle as
spare jor the procesyor v which the vole of systent hoat processar was swapped a5 part of step
230, See id. st 053763 (the operation. . ends . . owith the processors . . idle and in hot standby ™1
Claim 9 The method of claim 1 further comprising: determining if said lockxstep puir of

processors for which said loss of teckstep is defected comprises a system boot
DrOCESSOS,

Claim 9 depends from Claim 1, which i3 obvions in view of Safford and Muansetly, Suprg
§ D). Safford discloses, or al feast renders obvious, the lmttations of Clam 9 by disclosing a pair
of processors “operating in a lock step mode™ that “appear 1o {a} computer system . . tobe., . a
logical CPU 8.7 Safford (Fx. 1005) a1 3:4-5, A POSITA would have understood “logical CPU QT
to be a beol-processor designation used by an operating system to determing which of its
pracessors is a boot processor andfor fo distinguish s boot processor from IS non-boot Processors

as deseribed in greater detail above in connection with {23A1 See Walfe Decl (Ex. 10033 % 228

o ed
()
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Claim 10: The method of claim Y wherein if determined that said lockstep pair of
processars for which sald loss of lockstep s detected comprises a system boot
provessar, further comprising: swapping the role of system Boot processor (o
another processor in the system.

Safford discloses, or at least renders obvious, this olatm by disclosing (1) a pawr of

processors operating in g lock step mode” that “appear to [a] computer system . . dobe ., . a
fogical CPU 0,7 (23 “an error condition v the . . processor pair . . . that indicales an unpending

loss of lock step,” (3) the “processor pair” being; “taken “offdme.”™ {43 “the state of the |

processar pair” being copled to a “hot standby™ processor pair,” and (5} the “hot standby™
provessor pair becoming “logical CPU 0.7 Saffird (Ex. 1008) at 3:4-5, 3:25-53, A POSITA would
have understoud “logical CPU 07 1o be @ boot-processor designation used by an aperating system
to determine which of #t8 processors is a boot processor andior to distinguish Hs boot processor
from #s non-boot processors gs deseribed in greater detat] gbove in connection with [23A1 See
Wolfe Decl. {Ex, 1003) W

239-230.

Clatm 11 The method of claim 10 further comprising: after xaid swapping, recovering

the lockstep for the lockstep pair of processors,

Safford discloses, or at least renders obvious, this ol by disclosing (1) 8 pair of
progessors “nperating i a lock step mode™ that “appear o {a] computer systemy . . tobe . .8
logical CPLEO (2) “an eror condition in the . . . processor pair . . that indicates an impending
foss of lock step,™ (3) the "processor pait” bemng “taken “off-line,™ ¢4} “the state of the . L L
provessor pait” baing copied to a “hot standby™ processor pair,” {5) the “hot standhy™ processor
pair becoming “logical CPU 0,7 (8} “recovery actions”™ being “executed on the ., . processor pair

-{e.g.. all caches are flushed on the processors .. ), and (8) a rebooting that enables the processor
pair to “become {a] new “hot stundby” processor pair.” Safford {Ex. 1008} at 345, 325463, see

also, fig. 4, see alvo Wolfe Deol (Ex. 100394 231232,

&4
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Id, fig 4. Saftord discloses swapping the role of svstenm boor processor fo another processor in

the systen as part of step 230, See id. at 4:40-34. Rafford discloses recovering the lockstep for the

lockstep pair of processors after said swapping as pant of step 225 See id. at $:34-37

Claim 12: The method of claim 11 farther comprising: affer recovering lockstep for the
lockstep puir of processors, holding the recovered pair of processors in idle
as ¢ spare for the pracessor fo which the role of system boot processor was
swapped.

Saftord discloses, or at least renders obvious, this claim by disclosing {1} & pair of

processors “operating i a ook step mode™ that “appear (o [a] compater system . . L tobe . L. a

Togical CPU Q.7 (2} "an greor condiion inthe L | . that indicates an mmpending

{3} the

PEOCESSOT PRI .

\).v.

loss of lock step” processor pair” being “taken “offvling,’ (4} “the state of the |

o

processor pair” being copied fo a “hot standby™ processor pair,” (3) the “hot standby™ processor

pai;r i}emmmg *‘lf)giis:ﬂ'i CPU 3.7 (8) “recovery actions” being “executed on the | . . processor pair

1 and {63 a rebooting that enables the processor
Safford (Ex. 10038) at 3:4-8

pair to “hecome fal new Thot stamby‘ processor padr.” L 325463 (Mthe

fored
L
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eperation . . . ends. .. with the precessors . . . ke and m hat standby™), see also, claim 3 (Mrebooting

the loss of lock step processor unit, whereby the rebooted processor unit becomes a new spare
processor uit"), g, 4, see alye Wolfe Decl, (Ex. 1003398 233-234,

Sattord discloses recovering the lockstep for the lockstep paiv of processors ws part ot step

225, See id. at 4:34-37. Saftord discloses holding the vecovered palr of provessors in idie as @

spave for the processor to which the vole qf”sg-’s:‘em boot provesser way swapped as part of step

230, See id. wt 4:537-63 {“the operation ., ends. . with the processors . .. e and in hot standby™).
¥ Secondary Considerations

Thix Reguest demonstrates that the Challenged Clanms of the 95K Patent are inpatentable
as obvious in view of the priof art reforences. The Apphcant did not identify any evidence of
secondary considerations during prosecution. Further, the clear teachings in the prior art outwelighs
any supposed “secondary considerations.” Grabam v John Deere Co. of Kansas Chry, 383 LLS 1
36 (18966).
HL  DISCLOSURE OF CONCURRENT LITIGATION, REEXAMINATION, AND RELATED
PROCEEDINGS
Based on wnformation available 1o Requester, the 938 Patent 1s the subject of five District
Court litigations, as Hsted below, Reguester 5 unaware of any prior reexamination or other post-
grant procecding i which the "93K% Patent 15 or has been involved.

e Foras Technolpgies, Lad vs Toyora Maor, Corp., Case Noo 2:23-ov-00150 (B
Tex., Apr, 3, 2023}

e Foras Techsologies, Lid vs Kig Corpovatien, Case No. 223-00-00219 (E.D. Tex.,
May 18, 2023).

»  Forgs Techrologies, Lid. ve BMW Case Noo ©23-0v-00386 (WD Tex., May 19,
20233,

»  Foras Techaologies, Lad vs Nissan Motor Co., FLid, Cage No. 1:23-0v-00640{W D,
Tex,, une 6, 2023},

e Foras Technologivs, Lid. vs Volkswagen, 4G, Case No. 2:23-0v-003 14 (F.D. Tex,
June 2R, 20233

v, CONCLUSION

Reexanunation and cancellation of clatmis 125 of the "938 Patent s respoctiully requested.
The Compussioner is herehy anthorized to charge Deposit Account 50-6990 wnder Docket No,
TRS948.01 2300 the Ex Parte Recxamination fee of 12,600 under 37 C.F.R.§ L20(CK 1) Requester
belioves no other fee 15 due with this subnussion, however, the Commussioner is hereby authorized

{0 charge any fee deficiency or eredit any over-payment to Deposit Account 50-0990,
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Please direct all correspondence in this matter to the undersigned.

Dated: September 1, 2023 Respectiully Submutted,
By Aared Lee/
Reg Ne, 72,786

GREENBERG TRAURIG, LLP
222 South Main Street, Suite 1738
Salt Lake City, LT 84101

Tel: (801 478-6800

Connsel for Reguester Unified Patents, LLC
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