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REQlJEST FOR EXPARJE REEXAMINATION OF 
U.S. PATENT 7,502~958 

!Vfail Stop "Er Parte Reex-am'' 
Attn: Central Ree.xarnination Unit 
Commissioner tbr Patents 
P.O. Box l 450 
Ak~xandria, v,,\ 22313-1450 

Dear Commissioner: 

Pursuant to the provisions of 35 U.S.C.. §§ 301·307, Unified Patt:nts, LLC (''Requester") 

hereby requests an ex parte rcexmnination of daims 1-25 (the "Challenged Claims'') of l.LS, Pahmt 

7502,958 (the '"'958 Patent", Ex. I 00 I), \Vhich issued on lVlarch 10, 2009, based fro.rn U,S, Patent 

Applk~atkm 10/973,076 (the "'076 A_pplication"), fikd October 25, 2004, The '958 Patent yvws 

originally assigned to Hewlett-Packard Deve!op_ment Cornpany., LP. as recorded in the U.S. Patent 

and Trademark Office C'USPTO'') al rt.~d/franw 037039/0001 and is currently assigned to Forns 

Technologies LTD. as recorded in the USPTO at reel/frame 058992/{)57 l. 

This Request pn.isents prior art references and analyses that are nom.:umulative of the prior 

art that \Vas betbn .. ~ the Examiner during tht~ original prost~cution of the '958 Patent As 

1.kmonstrnted herein, the Challenged Claims are invalid over these rderences, Rt:questcr therefore 

requests that an order tbr reexamination and an Office i\ction rejecting claims !-25 bt..~ issued. 
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E.:x Pa rte PatentRcexamlm1tio1t Filing Requirements 

Pursmwt to 37 CF.R. § L510(b)(1), statements pointing out at kast one substantial n,~v...

question of patentability based on material, non~cumulative n:ft.Tcnce patents and printed 

publk:ations fi)r the ChaHcngt.~d Clafrns of the '958 Patent are provided in Si.x:tion I of this Request. 

Pursuant to 37 CF.R. § L510(b}(2}, reexamination of the Challenged Claims 0-25) of 

the '958 Patent is requested, and a detailed explanation of the ptTtinence and manner of applying 

the cited references 10 the ChaHenged C1~1irns is provided in Section n of this Request 

Pursuant to 37 C.FJ{. § L5 lO(bJ(3), copies of every patent or printed publication relied 

uptm or referred to in the staternent pointing out each substantial new question of patentability or 

in the detailed explanation of the pertinence and manner of applying the cited references are 

provided as Exhibits [1004.HlOl 71 (•.vilh Exhibits I_ l004H1007J forming the basis for tlw SNQs 

presented herein). 

Pursuant to 37 CFJ{ .. fl.510(b)(4}, a copy ofthe '958 Patent is provid,~d as Exhibit 1001 

of this Request, along ·with a copy of any discla.ii.ner, certificate of correction, and reexamination 

certificate issu.txi corresponding to the patent 

Pursuant to 37 CF,R .. § L510(b)(5), the attached Certificate of Service indicates that a 

copy of this Request, in its entirety, has been served on Patent Chvner at the fi>Hm.ving 

com:spond,~rn.:e address ofn.~cord, in m .. :cordarwe \.Vith 37 C,F.R. § ]J3(c}: 

Fora~ Technologies Ltd .. 

c/o 56436 - Hewlett Packard Enterprise 

3404 E .. llannony Road 

Mail Stop 79 

Fort Collins, CO 80528 

Also submitted herewith is the foe set forth in 37 CF.R. § L20(c)(T}. 

Pursuant to 37 C.F.R.. § l .51 O(b)(6), Requester hereby certifies that the statutory estoppcl 

provisions of 35 tJ.S.t~. § 3 l 5(c)(l) and 35 l.LS,C. § 325(e)(I) dt) not prohibit Requester from filing 

this e..xparte patent reexmnination request. 
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l. SUBSTANTIAL NE\V QUESTIONS OF PATENl'ABlLITY 

A. U.S. P,ltent 7 ,502~958 

I. Tedmical 8.u·kgtound 

Since the 1960s and l 970s, computer system designers, such as HHv1, Tanden1. and Stratus, 

have been developing and releasing fimlt-tolerant systems •..vith high availability. Bartlett (Ex, 

!013) at 87 and 89. For exarnple, in 1964, IB~-1 shipped the S/360, \Vhkh '\:vas designed 1;-vith 

robust error checking and \Vas tht first cornn1ercial computer to indudt En-or Correction Code 

(ECC) in memory.'" Id As another tX<tmple, the Tandem Nonstop system shipped in 1976 and 

included ''processor pairs [fhat] are an effective design fhr recovering from transient prnbkms.'' 

ld at 9 l. Tandern and IB!\t both continually improved these systems, and by the early l 990s 

Tandem had 1noved to •'tight lock.stepping of a pair of MIPS chips'' ,vith a variant "'being developed 

for future Intel hanim:n(RH,ased platforms .• , Id. at 91 -92- For its part, in 200 I lB?vl introduced its 

'•Autonomic Computing in-]tiative;' ,:vhkh focused on self--heahng that included "dynamic CPU 

sparing, a process b}' vA1ich a hliled CPlJ can be transparently replaced by a spate." 1d. at 95. These 

systems were oHen operating-system centric, ,vith ''the operating syster:n providfingJ its mvn layer 

of fault detection and faj! .. fast. response [and supplying] the infrastrncture fhat aHmvs applications 

t(} stirvivc single processor failures.'' Id. at. 89. 

Arnund the sam.e Urne that 1Br'v1 and Tanden1 were iternting on their hig!1~avai!abilitv 
',..- .....,, ... , 

systems in ,vhich the OSs managed the harchvare, Intel ,vas ,vorking on an initiative that attempted 

to address some of the challenges \.Vith OS managernent of hard\\·are and released the LA~64 System 

Architecture at the beginning of2000. i See '958 JA-64 Afanua/ (Ex. l O! 0) § 1.7, see also lniel EFJ 

SJ){!.C{/1catiM1 (Ex. l O 12) at l-6. The IA-64 System Architecture included a new· I.A-64 Finmvare 

that im.dudcd a 'T'rncessor Abstraction Layt.:r (PAL)," a "System /\bstraction Layer (SAL)," and a 

"Extensible Firmvvare Interface (EFl).'"958 IA-64 Afanual (Ex. l 010) § 1.7, see alw>§ ! Ll, fig, 

!. l-2. 

' Note: The official rek,ise of the FF.I U (} Specification v,'as on fkcember 12, 2002, Imel Efl Spix!ficalion tEx. 
1011) ,H iii. 
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''PAL [\vas a) finmvare layer that [abstracted] , . , processor impkmcntation-specific 

·features and fw'W:;l independent of the number of processors, SAL [\vas a] pMtform specific 

firm,vare C<)!HpQnent that fh;olated] OS and other higher level soft,vare from implementation 

differences in the p!atfbnn, EFI [\vas aj platform binding specification layer that [provided] a 

legacy free AP! interface to the OS Loader," lntd SAL S/wc[licaticm {Ex, 1016} § l,L 

·'Hanium-Bast~d Platforms EFl [executed.I as an cxft'.nsion w the SAL execution 

environment v,...-ith the sarne rules as laid out by the SAL specificatiQn :, frztdEFl S'pfctflcalion (Ex. 

IO 12) § 23.J, The Intel EFl Specification "frequircd] that functionaHty (kfined in a number of 

other existing spedfiCiltions be present on a system that [ irnplernented the] specification.'' Intel 

2 
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EF'J S'pectlication (Ex. 1012) at Reforences-5, The Advanced Configuration and Power Interface 

(ACPI) Specification was on1;.'. such requin.:d specification and at the time was descrilx~d as "the 

current state-of-the-art in the p!atfonn-lo-OS interi11ce" and fully [defining] the rnethodology that 

al!mvs the OS to discover and configure aH platform r1;.~sotirces," ld. "The ACPI (Advanct:d 

Configuration and Po\ver lnterfoce} specification and the SAL (System ,Access LayerJ 

specification [ w·en:.: considered] tv{o examples of new and innovative'. firm\.vare kebnologies. that 

,.vere designed on the premis,'. that OS developers prefer to minimize runtime calls into finmvare." 

Id 

One of the primary goals of the lA-64 System i.\rchitectme's PAL firm\\'tu-e was to 

''provide a consistent finmvare interface to abstract processor implementatimHipecific features," 

'958 JA-64 J4amml {Ex, l OJ 0) § l l, Similarly, one crfthe primary goals of the EFI \Vas "abstraction 

of the OS frorn the firnw,,are.'' to allo\v the OS "to be constructed \.vith far less knmvkdge of the 

platform and finmvare that underlie those interfaces." In ref EF! ,":i)-1ec[lication (Ex, IO l2) at !-6, In 
other \Vords, Intel proposed -·a backv,/ard-compatible solution in which the EFI layer is configured 

to emulate ce.rt.ain aspects oflcgacy BIOS operation,'; Hobson (Ex, !014) at 1:43~46. 

\.Vithin this historical context, on (ktoher 25, 2004, Applk:ants for the '958 Patent filed a 

patent application claiming that foey had invented a novel pro(:ess for handling a "'loss of lockstep 

f-br a pair of processors" that included (I) '"triggering, by finmv:ire, an operating system to idle the 

processors," {2) "recovering, by the firm\varc, lockstep between the pair of processors," and 

"triggering, by the finmvarc, the operating system to recognize the process.ors as being available 

for receiving instructions.'' '958 Patent (Ex. l 001 ), abstract 

Jkrnrever, as noted above and shown in greater detail bdmv, detecting and recovering from 

loss-of.fockstep was not nm.v, abstracting and crnu!ating hardware n,;m~1gernent processes from an 

OS in a manner that alkwvt:d an OS to continue running through recovery \.Vas not nc,v either. and ..,__, ...... . . 

pushing operating systern and processor irn.plementation-specilk H~atures to firrmvar,~ \~·as 

commonplace. Furthemwre, as explained in detail herein, .it \Vould have been obvious to try to 

crnnbine these Hmhatkms in tJ1e manner cbimed in the "958 PatenL And, as also explained herein, 

not only ,vas the claimed invention of the '958 Patent ohvious, the inventors of the '958 Patent 

1,vcn: not the first to attempt to daim this obvious combination. f n fact, lntd described this obvious 

combination to the U.S. Patent Office before the inventors of the '958 Patent See, e,g., Bigbee 

(Ex. 1004), 

3 
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2. Summary 

The '958 Patent describes systems and methods that use fimT..vnre to recover from loss of 

lockstep "i.n a manner that alkn.vs for recovery from certain detected errors \Vithout requiring that 

fan operating system) be implemented \Vith specific kncr\-vlcdge tbr handling such recovery:' '958 

Patent (Ex. l 00 I) at 5:63-66. According to the '958 Patent, "in lockstep pmcessing twoprocessors 

arc paired together, and the tvvo processors perform exa<.,t!y the samc~opcrations and the results

are coinpared {C.g., with an XOR g;.1te). lf tlH:~re is ever a discrepancy bel\vcen the results of the 

lockstep pro<.,cssors, an error is signaled." .Id. at 2: 16-20. The "958 Patent uses "'Loss oflockstcp" 

(or ''LOL"} bro~1dly to ''n.~fer to any error in the pafr oflockstep processors." id. at 2:27-28. An 

exempla.1;.r configuration of the '958 Patent's system is illustrated in fig .. l, ,-vhich is reprnduced 

bidov.i for convenicm.:,~. 
.. lG 

Ff(;, l ~ .... 
)1 

" :?~~~~s. ( ...... ~ ... :t_;\_. ········r, ............................................................................................................ ..,._..._..._..._ ................ _ .. .._ .................... mu! 

., ..... \. ............. ! ......................... > 

--"--"} """ .. +.. ... ; .......... }_""""' 
fa.:~,..-~ ,/t ?H I :-.S,~fE:':t ,./ : J 

::-~~'.l:t:t .. s~:t::~ ,N' [ Vii~iCtB~:c~:~ 

~·1'"~~ 
: ' .. , ................................................ ... 

~~-~ ...... t ......................................................................... ... 

r ::~~~~~~ ~~~-€~~-:· l 

L""'""""~ 0~ 

Id, fig. l . 

. According to the '958 Patent, "[tjhe traditional response to detected LOL has bern to crash 

the S}'Skm to ernmre that the detected error is not propagated through the system."· ld at 2:66-3:2. 

4 
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According to the '958 Patent, "prior solutions attempting to resolve at least some detected [silent 

data conuptions] \.Vlthout requiring [al system to be craslx:cl have been Opernting Systen1 ('OS'} 

centric," \vhid1 ''requires a lot of processor and platfom1 specific kno\\1ledgc to be embedded in 

tlH.: OS.'" Id. at 3: 17-23. I-Io,\'evcr, the '958 Pak:nt states that al kast one prior firnJ\vare-based 

solution ''[atternpts] to recover from a LOL ,vithout involving the OS in such [a] recovery 

procedure." ld. at 3:29-30. In the.mentioned solution, "upon LOL being dehxted., finnware is used 

to save the s:ti1te of one of the processors in a lockstep pair (the processor that is considered 'good') 

to memory, and then both processors of the pair arc reset and reinitialized," Id at 3:31-35. 

According to the '958 Patent, this solution "n1akes the processors unavailable for an amount of 

time \Vithout the OS having any knowledge regarding this unavailability, and if the amount of time 

rt!qu1red for reccwt!r}' is too long, the system may cmsh:' Id at 3:36-40. 

In an attempt to difforentiate from these traditional responses to loss of lockstep., the '958 

Patent claims that its method is ahk to use firmwart~ in a manner that alkWoiS for recovery frorn 

loss oflockstep "without craslling the system'' and "\vithout requiring that tan OS) he implemented 

with specific knmvlc<lge for handling such recovery." Id. at 5 :56 and 5 :63~66. The manner in ,vbich 

the '958 Patent uses fini-1\,.,are to recover from loss of lockstep is sho1,vn in the figure belo-w: 

Id. at fig, 6. 

PIG. 6 

llllGGEH, 8'{ FH-lM'lv'AHE. AN OFrnA"flNG SYS"IEM 10 lDU: THE PROCSSSOBS .,r62 

j BEG!WER. BY TH[ FtRMWARE:, LOG!{STf.P BFlWffN THE f-'AlR or PHOCf-:%0HS ,_ 63 

/HEB LOCKSTEP!$ RECOVERED BETWEEN THE P,\lR OF PROCESSORS, THE 
rJH,\;IWARE TH!GGUlS 1HE OPUlATING SYSTEM TO REGOGMlZf "fHl: 
PhOCESSOHS AS BEING AVAIU\BU: FOH RECUV!NG lNSTflUCTIONS 

The '958 Patent generally tbcnses on implementation details that a.re specific to the 

Advanced Configuration and Pm.ver Interface (/\CPI) 2.0 Specification and the ltaniurn Processor 

Family (IPF), which is dcscrihtxl as "a 64-bit prm.:essor architecture co-devdopl'{.i by Hev,,'lctt

Packard C()mpany and Intel Corporation." Id at 5:5~7, 6;2~4, 6:60-61, The '958 Patent claims that 

"[t}he quintessential model of the traditional lPF }ffchitecturc is given in the bud IA-64 

.Architecture S'<?fhvare Devdoper\ Akmual, Volume 2: IA-64 System Archifect11re, in sec/ion I l, I 

5 
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Finmvare Atodei." Id at 7:24-29. The '958 Patent states that ''the IPF processor architecture 

comprises such supporting firmware as Processor Abstraction Layer (PAL), System /\bstracUon 

Layc:r (SAL), and Extended Finmvare Interface (Efl)" and uses the terms "PALt "SA.L" and 

"EFT' inten.:hangt:ab!y \\-"lth the term '"finmvan.~." Id. at 5:23-26, 7:29-12. 

In addition to daiming general fim1ware-based systems and methods that use firmware to 

recover from loss of lockstep, the ·•958 Patent claims a .meth,xi in \~ihicb "a hot spare processor {is 

utilized] tbr recovering fron1 LOL fi.)r [a] system's boot processor," Id at 4;1-3, see, e,g, cla.irns 

23-25. 

For the sake of reference, the c.laims for which recxmninatkm is requested are 

reproduced hdmv. Claims !, 13, 19, and 23 are the independent claims, \Vhik the rernaining 

,~lmlkmged claims depend directly or indirectly frorn these claims. 

1. A rncthod comprising: 

detecting loss of lockstep for a lockstep pair of processors~ 

using fim1\.vare to trigger an operating system to idle the lo-ckstep pair of processors, 

n.~cover lockstep fhr the lockstep pair of processors, and trigger the operating system to 

recognize the lockstep pair of processors having recovered lockstep: and 

rcsponsh,.e to said detecting loss oflockstep, using said firrmvarc to determine iflockstcp 

is recoverable fr1r the lockstep pair of processors, wherein said using said firn1ware to detennine 

if lockstep is recoverable further ,:omprises determining if a lockstep mismatch has occurred 

between the lockstep pair of processors. 

2s The n:1ethod of claim l wherein said using firm\varc to trigger an open1ting system to 

idle the lockswp pair of processors farther coinprises: 

using the firn1\.\-'are to trigger the operating sysk'.m to idle a master pn._1cessor of the 

lockstep pair ofpro(:essors. 

3, The .rnethod of claim 2 \vherein said using fimnvare to trigger the operating system to 

recognize the lockstep pair of processors having recovered lockstep farther compdses: 

using the finnware to trigger the operating syste.rn to recognize them.aster of the lockstep 

pair of prncessors. 

6 

Page 11 of 92



Request for I:r Parte Reexamination, U.S. Patent 7,502,958 

4. The method of clairn ! \.Vherein said detecting loss of lockstep comprises: 

detecting corrupt data in one of said lockstep pair of processors that would kad to a 

lockstep mismatch if acted upon. 

5, Tbe method of claim ! wherein said detecting loss of lockstep comprises: 

detecting a precursor to lockstep n1isnwtch. 

6. The method ofdaim i wherein said detec.ting loss of lockstep comprises: 

detecting lockstep mismatch behvcen the lockstep pair of processors .. 

7. Tli.e method ofclaim 1 further comprising: 

if determined that a lo\.~kstep mismatch has not occnrred lx:t\vt~en the lockstep pair of 

processors, then determining that the loss of lockstep is recrrverable: 

8. TlK! rnt~thod ofdaim I forther cornprising: 

if determined that a lockstep mismatch has occurred bet,veen the lockstep pair of 

processors, then ,ktt~rmining that the loss of lockstt~p is not recoverabk. 

9, The method of daim ! fiJrther comprising: 

detennining if said lockstep pair of processors t<:rr ,vhich said loss offockstep is detected 

comprises a system boot processor_ 

l 0. The method of c !aim 9 wherein if detennim.:d that said k)ckstep pair of processors 

fix \vhkh said loss of lockstep is detected comprises a system boot processor, further 

comprising: 

swapping the role of system boot processor to another processor in the system. 

l I. The method of claim l O further comprising: 

a.Her said s\vapping; recovering the lockstep f'~x the lockstep pair ofprocessors. 
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L2. The mt'.thod of claim 11 further comprising: 

atlt.:r recovering lockstep for the lockstep pair of processors, hold1ng the tt'.covered pair 

of processors in idle as a spare for the processor to \.Vhich the role of system boot processor \Vas 

swapped, 

13. A system comprising: 

an /\dvanced ConfigurMion and Power lnterfoce (i\CPIH;xmipmibk operattng system~ 

rnaster proi;;:essor operable to process instructions srhedukd by said i\CP[-compatihle 

operal1ng system; 

slave processor lock.stepped ,vith the master processor operable to perform redundant 

pro-ct$sing of said instructions scheduled for the master prnt.:t.$S(>r; and 

firnnvare operable, responsive to detect.ion of1oss of lockstep bet.ween the nrnster and 

sla,...-e processors, to use an ACPI rnethod to trigger the operating system to idle the rnaster 

processor, aHempt to recover !ockstt'.p bet\-veen the rnaster and slave processors, and if recovery 

of lockstep is successful then use an ACPI method to reintroduce the master processor to the 

operating system. 

14. The system of dairn 13 further comprising: 

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

processors. 

1 S. The system of claim 13 further compri.sing: 

error detection logic fix detecting a precursor to loss of lockstep. 

16. The system of claim 15 ·wherein said precursor to loss of lockstep is trt'.atcd as said 

detection of loss of lockstep. 

17.. The svstern of Claim l 5 \vhercin said error detection kmic com1Jrises a 11m'ity-based .... ...... t ,. 

mechanism. 
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18. ·The system of daim 13 further comprising error detection logic for detecting 

lockstep mlsrnatch het\veen the master and sla vc pnx:essors. 

19, A system compnsmg a pair of lockstep pro,:cssors and computer-cx.el.'.utabk 

firrn\vi.1re code stored to a computer-readable rnedhnn, the compmer¥executable firmware code 

compnsmg: 

firmware code, responsive to detection of loss of lockstep bet\\'een the p,)ir t)f lockstep 

processors, for determining if the lockstep is recoverable for the pair of lockstep prncessors, 

\.vherdn said finmvan.~ code for determining ff the lockstep is recoverable farther comprises 

finmvare code for detem1ining if a lockstep mismatch has occurred bet\:veen the pair of lockstep 

ptoct$sots; and 

firnnvare code, responsive to determining that the lockstep is recoverable, for triggering 

an operating system t() idle the processors, atkmpting to r1..~cc>vt~r hK.'.kstep behveen tht! pair of 

processors, and if lockstep is successfully recovered benveen the pair of processors; triggering 

said operating Sj,rstem to recognize the processors as being available t1w receiving instructions. 

20. The system of claim ! 9 ,:vherein the code for mternpting to recover lockstep further 

C{)tnprises: 

code for resetting the pair of processors. 

21. The systein of claim 19 \Vherein said operating systern is an Advanced Configuration 

and Pov,.'er Interface (ACPI}~compatib!e operating system, said code for triggering the operating 

system to idle the processors cnmprises: 

code for using an ACPI method to idle the pro1..:essors. 

22. The systern of ckrim 19 wherein said operating system is an Advanced Om figuration 

and Powt~r Intcrfoc,~ (l\CP])-compatibk operating system, said code it)r tdggcring said 

operating syst.ern to recognize the processors as being available for receiving instructions 

compnscs: 

cock frff usmg an ACPI method to cause the operating systcn1 to chtck for the 

pnKcssors. 

9 

Page 14 of 92



Request for I:r Parte Reexamination, U.S. Patent 7,502,958 

23. A method comprising: 

establishing, in a mulh~processor system, a hot spare processor for a system hoot 

processor; 

detecting loss of lockstep for a lockstep pair of processors in said m1..i!ti~processor 

system; 

detennining if said lockstep pair of processors fi)r which the loss of lockstep 1s detected 

is the system boot proct:ssor; 

if detennincd tliat said lockstep pair of processors for ,.vJ1ich the loss of lockstep is the 

system hoot processor, copying a state of the system boot processor to the hot spare processor: 

and 

if determined that said lockstep pair of processors for \'vhid1 the loss of lockstep is nm. 

HK~ system boot proc:essor, then tfrggering an operating system to a) kHe the lockstep pair of 

processors, h) attempt to recover lockstep bet\veen the lockst.ep pair of processors, and c) if 

fockstep is successfully recovered between the lockstep pair of pm1.'essors, trigger said operating 

system to n.x:ogr1ize the processors as being available fiJr receiving instructions. 

24. The rnt\t'hi,x.t of daim 23 wherein if determined that sa.id lockstep pair of proi;x~ssors 

for \Nhk:h the loss of lockstep is the system hoot processor fi.mhcr comprising: 

attempting to recover lockstep bctv,.ceen the lockstep pair of processors atler copying the 

state of the systern boot processor to the hot spare processor. 

2.5, The method of claim 24 \.vherein ff detennined that said lockstep pair of processors 

for \~ihk:h the loss of lockstep is the system boot processor further comprising: 

if lockstep is successfully recovered bet\.veen the lockstep pair of processors, 

establishing the lockstep pair of processors for ,vhich lockstep \\'as rccovcn:d as a hot spare 

prncessoc 

3. Priority 

The '958 Patent resulted from the al!u,:vancc of /\.pp!ication No. I 0/973,076, ,vhich \?v'as 

filed on October 25, 2004, \\/h.ile the '958 Patent includes cross-references to applications 

related hy subject matter, the '958 Patent does not i;.:laim priority to any other applications. 
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4. Prosecution History 

The '958 Patent was al!O\-\-'Cd atkr nvo rounds of prost~cution, during whkh Applicants 

moved the claims to allO\vance by amending the indcpendt:nt cl.aims to recite using firn:nvare to 

determine \vlwthcr lockstep mismatch had occurred. ln particular, imk~pcmknt claims ! and 19 

\\'ere an:iended ns described below, and independent i;: !.~1ims lJ and 23 \\'ere allowed in their original 

fonn at1er the Applicant argued that 

• the cited references did not disclose "triggering an operating system to idle ~1 lockstep pair 

Qf processors for \:vhk:11 a loss of lockstep has been detedcd" {!IS. FUe His1my { Ex. l 002) 

at 152), 

• the ''node controller" in Safford (Ex. !005) is «not an operating systc.m" Ud. at 154), and 

• Salford «rn-ere!y disables the processor pair by taking it oft1ine, this may lead to the 

<.)perating system tfrning out and crnshing" 2 (Id at 154). 

All-er, the ,Applicant arnended the claims to recite: 

• using said firmware to determine if lockstep 1s recoverable !'hr the lockstep pair of 

processors (Id. at l 04). 

• using said firrmvare to determine if a lockstep rnisn1atch has occurred ber-ween the lockstep 

pair of processors. Id. 

During the first rnnnd of prnsecubon, claims I ~35 vvere rejected under 35 U .S.C, § 103(a) 

in vie\~.., of lvlarsh.all (l.LS. Patent 5,915,082) titled "Error detection and fault isolation for lockstep 

processor systen:is" and Salford (U.S. Patent 7,085,959) titled "\'1ethod and apparatus thr mcovery 

from loss oflock step.'' See id at 163. 

The Applicant's first response did not amend the independent daims a.nd a.rgued against 

the Examiner's asscnion that HK: art teaches the signaling of an operating system to idle a 

lockst.ef) pail' of ptoeesson \.vhik'. acknov,,.ledging that the art discloses.~ processor that signals to 

a node controllerthat a processor pair should he taken off-!ine:' See id. at 136-154. The Applicant's 

response specifo;~1Hy argued that the node controller in the art is not an operating systern since, "'in 

11g. 3 [of Salford,] the node controHer ! 30 is illustrated as an independent block alongside the CPU 

' Hm:vever, nok !h,11: the poi111 of Safford is to cnabk c.:m1ti1rned opc:rnlion of the 'iiystem during rec.:ovety from Im.~ of 
locb;tep. See .. e.g., S4kwd (Ex. l 005) at 2: 1-9, 3:28-3 l. 
; Unkss oihenvise specified. all bold and. 1A1!ics emphases and anm)tatkms hclm:v have been added. Text in 1ialics is 
used to signify dairn langrn,ge audior add emphasis, 
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hardware blocks, and doc:s not appear to com1w1sc an operating system running on a CPlJ."4 Id 
. . . 

The Applicant's r,~Jxms,'. fonher argued that taking a processor off-line is different than idling 

a processor since taking a processor off-line could crash a system.:') Jd. l\pplk:ant's response 

indicated that Applicant's claims solve this crashing issue, Id. 

In response to the second ~1etfon, the Applicant amended independent ck1ims 1 and 2 l (nQ\-V 

claim 19) to include aUm-vable subject matter. See id at l 03-J 12. Spec,ificaHy, independent claim 

1 ,.vas arnended to include using finn,.vare to determine if lockstep is n~t.'.OVcrahle and to 

determine if lockstep mismatch has occurred. Id Independent cla.irn 19 \Vas anwmkd to 

include using finrrn,.-are to determine if lockstep rnismatch has occurred. Id 

Independent dairn 19 \Vas subsequently amended by \Vay of examiner's amendment to 

include a pair of lockstep processors in order to oven .. :orne a potential § 1 {) I issue, ,)£!e id M 82. 

Three notices of allmvances ·were received during prosecution; ho,vever, none of the 

notkes provided any n.~asons for allowance, See id. al 12-15, 49-52, 77-89, 

B. Level of Ordinary Skill in the Art 

/\ Person of Ordinary Skill in The Art (''POSITA'') would have had, as of Oct.ober 25, 

2004: (!}at least a bachelor's degree in electrical engineering., electronics engineering, computer 

engineering, or a related scientific field~ and (2) at. !east one to tw·o years of experience in the 

computer science field, including chip design and software engineering, with additional education 

substituting for less t.:xpt!rienct: and vice wrsa, rvo{le Deel (Ex, l 003) ~i 48-

C. Claim Construction 

l. Overvie1r 

The claims should be construed al:cnrding to their broadest reasonable interpretation, 

''During reexmnim1tion ordered under 35 U .S,C 304, ~rnd also during reexamination ordered under 

35 lJS.C 257, claims ar~ given the broadest reasonable interpretation consiswnt ,vith the 

specification and limitations in the specification arc not rt--ad into the claims (In re Yamamow, 740 

F.2d ! 569, 222 USPQ 934 (Feel. Cir. 1984)). Requester reserves the right to advocate a different 

claim inkrpretatkm in any other fornm, 

4 Ifo,,,~,H,r, note !lm:t ,;:,1ch of !1tc<.:'. '958 pat,;:nt'~ iHustrntim1~ of an OS is an irnkp,;:ndrni block -sci a!ong~idc hlocb 
rqm~Si::!Hing locks1ep-i>rnce5;,or pairs. 
~ Ho\vever, 1mtc 1fo,t the pni1it of Safford is to enable contiiwcd opcra1io.n of the system during n::covc1y from in~~ of 
lockstep. See. e,g,, S{,!{li.wd (Ex. l 005) at 2: !-9, 3:28-3 i. 
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2. '"boot processor'~ (Claims 9, 10, U~ and 23-25) 

Claims 9, 10, 12, and 23-25 recite a "'boot processor," \vhh.:h should hl: given the broadest 

reasonable inten)retation that is both "'consistent \\'ith the onlinar,,i and customarv meaning of the .. ~ ..,,. '.,J ....... 

wnn" ,md "'consistent with the use of the ttTm in the specification and drn'.'l.-'ings:' .S'ee !'vlPEP § 

2 l. 11. Under this shmdard, a boot processor is a common component that \vas frmnd in computer 

systems at the time of the t-l!kged invention of the '958 Patent. and \Vould have been understood 

by a POSITA to include any processor designat.ed for trnndliug bootstra11 fun<.~tions. See J.Yo(./i? 

!JecL (Ex. 1003) , 53. Furtherm.ore, a hoot proct~ssor can also be referred to as a bootstrap 

processor (BSP) or by a con1puter~readahie designator (e.g., "logical CPU O''). Id 

As noted, a hoot processor was a critical device for any cornputing system and was a 

C(>rmnon component included in cornpubng systems. See fVo(k' Dec!. (Ex. I 003) 1 51. Indeed, 

''[t]he execution of the bootstrap program is ahvays automatically initiated \vhen the system i.s 

pow·ered-on or w·hen a system hardware reset is appH,!d. H is also initiated \\·hen the system is 

rebooted from the system console." Levi (Ex. 1015} § 4.2. L Furthennore, "'ft]he origin of the \vord 

boot (as in, 'to boot tbe system'.i is bootstrapping, \vhich is the process of bringing a computer 

system to lite and ready to use. CBootstrnpping' is adually the 'nerd word· fix starting up a 

computt:r.):' Id. 

As of the priority date, n POSITA \voutd have understood that in multiyproc,\ssor system 

architectures, a hoot processor may either be selected by default or through a selection process 

during bootup. For example, as noted in the '958 IA~64 Manual, whkh the '958 Patent incorporates 

by reference, ''firm\V,\fe selects a Bootstrap processor (BSP) in multi-processor (l'VlP) 

configurations early in the boot sequern .. :e." '958 !A-64 Manual (Ex. 10H)) § 24. LI. And in some 

systems (e.g.,, foult-to!enmt systems), the processor dt:'.signated as the boot processor mf.ly change 

ovtT time. For example, the .Intel ~foltiProcessor Specification explains !mw an operating system 

can determine ::md trnck the 1D of a designated BSP: 

\Vhik a!! processors in an l\tP-compliant system arc functionally identical, one of 
the processors \Vil I be designated as the hnmstrnp processor (HSP) at system 
initialization by the systeni hanhvare orby the system han.hvarc in conjunction with 
the BIOS. The rest of the pmcessors are designated as the application processors 
(/\Ps}. The BSP is responsible fi)r booting tht~ operating systern. Once the rvtP 
operating system is up and running, the BSP functions as an AP. UsuaHy a 
lifOcessor .is designated as the BSP because his c,vx1bk of controlling a!! system ~ t ~ ~ 

hardwan.\ indud1ng AP startup and shutdown. Thi..~ orK~rating sysk:m must 
dctennine and remc.mber the A.PIC lD of the designated BSP, so it can keep the 
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BSP operating as the last running processor during system shutdmvn, The BSP is 
not necessarily the first processor, especially in fau!Hokrant \4P systems in ,vhich 
any available processor can be tksignated as the BSP. 

Intel Multiprocessor Spec1{llcation (Ex. l O 17) § B. I. 

Jn some multi-processor system architectures, a hoot processor rnay be referred to by a 

logical, rather than a physical, position (e.g., k>gical CPU O or CPU LO rather than physical CPO 

0 or CPU PO} tbat is indicative of its designation {br controlling other system hard\varc since the 

role of boot processor may often be assigned to a processor regardless of its physical position 

\Vithin a syste1n. For example, during boot~prnccssor selection, 

If CPU PO is not functioning properly and cannot perform even the n:H)Sl bask 
tlmcfrons, it is designated as inoperative. The hardw,are system then aw,akcns CPU 
Pl and r,~peats the process of testing the CPlJ. lf CPU.Pl is operational, then it is 
designated as CPL! LO, and it hoots the remainder ofthe systcrn, On the other hand, 
if CPU Pl also fails, it is also given an inoperative designation. The computer 
systern then turns on CPU P2, and repeats tht~ process. The process rept~ats until an 
operational rnicroprocessor is f()Und to perform the CPU LO functions, 

Cepu/is (Ex, l 007) at 2:52-64, 

The proposed interpretation of "hoot prncessor" is cons1stent \vith the specification of the 

'958 Patent, \.Vhich references the boot process of an ltanium Processor Family (!PF) system: 

The boot-up process of a traditional l:PF system, fi_u- example, proceeds as follows: 
-.,.vhcn the system is first p<.Hvered on, there are some sanity checks {e:g,, pmver on 
self--tcst) that are performed by rnicroprocessors included in the system platfoni-1, 
w·hit:h are not tht'. main sysi.t.'.n1 processors that nm appiications. i\tler those checks 
haw passed, power and clocks are given to a hoot processor (\vhich may, for 
exan1p!e,, be m11ster processor 12A} 

'958 Patent (Ex. !001) at 7:40~47. 

i\S sho-wT1, the broadest reasonable interpretation for boot processor that is both "consistent 

\Vith the ordinarv and customarv meaning ofthe term" and ''consistent vvith the use of the tcrn:1 in . - ~ 

the specification and drawings" is any processor designated for handling bootstrap functions 

including any processor that is referred tn as a boot prncessc1r, that 1s referred lo as a bootstrap 

processor (BSP), or that is defined by its logical designation as a boot processor (e.g,, logil:.ml CPU 

0 or CPU LO). 

D. List of Prior Art Patents and Printed Publication 

Reexan1inatfrm of the Challenged Claims is requested in vic\v of the fi)!IO\Ying references: 
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Exhibit 1004 (U.S. Patent Application Publication No. 2003/0126498 to Bigbee d al. 

(""Bigbee'').): Bigbee is a prior art printed publication because it \Vas filed as an application on 

January 2, 2002, and puhlisht~d on July 3, 2003, which is before the earliest claimed effective filing 

date of(ktober 25, 2004, 

Bigbee is prior art at least under pre-AL\. 35 U.S.C, § l02(a) and pre-AJA JS U,S.C. § 

l02(b). 

Exhibit 1005 (U.S. PMent No, 7,085,CJ59 to Safford (""Safford.'~)): Suflbrd is a prior art 

patent because it \Vas filed as an application on July 3, 2002, and published as U.S. Patent 

Publication No. 2004/0006722 on July 8, 2004, which is before the earliest claimed effective filing 

date of October 25, 2004. Salford issued on August I, 2006. 

Safford is prior art at least underpre-/\JA 35 U.S.C. § l02(a). 

Exhibit 1006 (lLS. Patent Application Publication No. 2003/0051190 to Marisetty et 

al. ('~i\-tadsctty'')): f\4arisctty is a prior art printed publication becaust.~ it ,vas filed as an application 

on September 27, l 999, and published on March 13. 2003, which ls before the earliest claimed 

etfoctivc filing date of October 25, 2004. 

102(b). 

Exhibit 1007 (U.S. Patent. No. 5A91,788 to Cepulis et. al. (•~Cepulis'')): Ccpulis is a p1inr 

art patent because it \Vas filed as an application on Scpternber 10, 1993, and issued on February 

! 3, 1996, which is before the ,~arliest daimed efft~ctive filing date of October 25, 2004 . 

102(b). 

.. , " r · ·" < · · , I., , ~ .,... ·, ,. 1 ·\ 1 "'! r s· c·, s l .),.>'- 1 ·· -. -~ . · · , · TA ·:;.;; ·1, s c·, ,,, Lt;pu,1s L ptitJr drt at i.;:ast unc11.;:, pic-/'u, .... _.,_, ... ~ .d .c.((l, ,11,t.1 pre~/\u~ _ .... ,., ... , }: 

As sbow11 belt)\\\ Requester submits thM these prior art references ntise ne\v ''substantial 

[questions] of patcntabHity" because '"the [teachings] of the (prior art) patents and printed 

pubHcations [are] such that a reasonable examiner i;,vould consider the [teachings] to be important 

in deciding ,vhether or not the [cl.aims arc} patcntuh!e." Sec MPEP § 2242. Because these patents 

or printed publications present substantial ne\V questions of patentabilily, reexmninatinn should be 

ordered and the challenged clairns should be canceled. 

E. Discretionary Denial .Is Not \\'arnmtcd 

There is no reason to deny reexamination based on any discretionary frwtor. 35 U.S.C § 

325(d) states that 
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Not\vithstam.Hng sections ! 35(a), 251, and 252, and chapter JO, <luring the 
pendency of any post~gnmt re,.riev...- under this chapter, if another proceeding or 
matter involving the patent is before the 0!:1:ke; the Director rnay deterrnine the 
manner in vvhicd1 the post~grant revievl or other proceeding or matter may proceed, 
including pruvid1ng tbr the stay. trnnsfor. consolidation, or terrnination of any such 
1natter or proceeding. ln determining \Vhethcr to institute or order a prnct.:eding 
under this chapter, dwpter 30, or chapter 3 l, the Director may take into account 
·whether, and reject tJ1e petition or request because, the same or substantiaHy the 
same prior art or arguments previously were presented to the Ottke. 

Of the reforenccs listed above, Bigbee, Safford, and iv1arisetty were cited during 

pmsecution of the '958 Patent U.S. Patent No. 6,92058 !., vvhicb issued frorn Bigbee, ,vas also 

cited during prosecution of the '958 Patent. Ho,vcvcr, out of these cited references, only Safford 

\vas 1.1ppHed in a substantive rejection of the clairns of the '958 PMent. 

Each of Bigbee,, Sam)n.t and t\-farisetty is being presented herein '"in a new light, or in a 

different way, as compared with its use in the earlier cxmnination(s), in view· of a material new 

argument or interpretation presented in [the instantJ request"' See ~lPEP § 224L Thus, \Vhilc 

Bigbee, Safford, und 11.-·1arist~tty have been previously cited, the instant request presents ne\.v 

combinations, argurncnts, and basis for invalidity not previously considered by the Office. Thus,. 

consideration of these references in the instant request is proper. See id. 

Each of Bigbee, Saft1."Jrd, tviarisetty, and Cepulis is relied upon here·in in proposed rejections 

and present ne'.v, non-cumu!ativt.: teclmo!ogical teachings that \vcre not previously considered and 

discussed on the record during prosecution of the application that resulted in the '958 Patent or 

during prosecution of any other prior proceeding involving the '958 Patent See 1\.·lPEP § 22 l 6. 

The instant request. presents Bigbee, by itselC and Safford in cmnhination \vith rvforisetty to 

disclose, teach, or suggest each of the limitations of the Challenged C!airns. The instant request 

presents ne\v, non-ctunulative technological teachings of Cepulis to pla<.~t! sam.w<l in "a nc,v light 

or a ditforent way that escaped rcvie\v during earlier examination." S'ee !\..-·1PEP § 2242. 

Requester submits that, because substantial ne,v questions \Vith respect w all cited 

references arc presented herein that have not been previously presented to or adjudicated by the 

U.S. Patent om.cc, 35 U,S.C. § 325(d} does not vvmTant denial of this Reexam Request 
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Ground l: Bi.gbee Presents Substantial Nen' Questions of Patentnbility For 
Claims J-8 and 13-22 under 35 tl.S.C. § I 02 

Ovcrvie,,, of Bigbee 

Bigbee generaHv describes svstems and methods f<)r firmware-based recoverv from loss of 
~ ... · ..... ,,, ... ~· 

lockstep in tht~ same way as the '958 Patent as demonstrated htdo\v in § ILB. S'ee Bigbee (Ex, 

!004), claim 28 and ~· (0002]. Bigbe:e hnproves upon prior operating-system-based recovery 

methods that "fburden.l the operating system" by requiring proc,:ssc>r and platfom1 spe.:.:ific 

knmvledge to recover from errors related to loss of lockstep. See id. ~1 [0004], Bigbee improves 

upon prior firrmvare~based recovery methods that don ·1 account for "operating systerns [having] a 

maximum tokrnbk interrupt latency befi:.ire system errors or failures oi:.>cur.'" Id. i ['00031 

Furthermore, the systems and n1ethods of Bigbee use firm\vare to recover frorn loss of lockstep in 

a manner that isolates ''operating I.systems] from implementation-specific platfbrm differences.'' 

(> 'd •• f(}i' l <;.Yl ,)ee t . ,1 r . \}. o. , 

Bigbet:'s data processing systems include ''t\.vo or rn()re physical processor cores operating 

lock step in FRC mode as a single logical processor from the point of view of !an] operating 

system." ld. i1 [0014]:. see also, fig. 3. 
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I 
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~ 2 

~~ 

Id., fig, 3. 

Bigbee dcsctibes a pair of processor cores that '"are operated in a ... rnodc in ,,vhich 

identical instructions are provided to each core and concurrently executed on identical data so that 

any error occurring ,vithin a singk con.~ will prodw.x~ an inconsistt~nt. result as compari~d to the 

renmining cores associated 1.,vith a given processor." Id ii [0002}- Bigbee describes using finmvare 

to "[generate] a signal -sudJ as an ink~rrupt or exception onct.~ an inconsistent result has been 

detected.'' See kL i [0002] and [00341, see also claim 28. 

BighC('. describes using firm\varc to communicate ,:vith 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. 4/\ and 4B. For example, Bigbee describes using firmware to ( l) 

trigger an operating system to idle a processor that has lost lockstep (steps 406 and 410) and (2) 

recover the processor frnm loss of lockstep (step 412). See id., fig. 4A. 

18 
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(~--;;;;\. 402 
~~\.~·· 

'T 
HAROWARf: OFff(TS N>J ERROR WiTHlN A rn~sr PR()CfSf,OR 

CORE or A PLORAUTY OF PROU:S50H com:s OFtHAf!NG lN }UNC'f10NAt 
RtOONDANGY CHECK (HK) MtmE ;-\$ A SiNGtf. l.OC!C.\!. 

l":}f(QCESSOR. !)l5Afll.f5 T}ff rmsr PHO<:FSSOH CORC AND (diERAffS 
A MACHiN[ CHt:CK [XCG-'TiGN 10 rrnMWARE 

f!RM\:VAf{t GG%RAffS ;\ svsn:M CONTROL INTERRUPT (SCij TD 
TH£ OPfR<\ TlNC SYSTtM M~D RGURNS CONTROL or A SfCOND PROCESSOR 
GOR{ or Hl!:f-<LllRi\UTY Of f.'ROG3SOR CORES TO TMf. ()F(H_,<°l;'flNG SYS'rf.M 

f ........... Of'U<AHNG SYSHM Rf:SUMtS ~':ORMAL E>:J:CUHON ON TH£ 
l stecNo PROCE:;,soRCORf. WHERE ff'<f<,,'ft:} 
l lNffRmJPTW ff( THE Mi\C!·HNF Off(;i( CXCEPT!ON AND QULRl~:s 
! HRf.\~NN~F H) m:nRM!Nf Yi-ff SOURCE OF THE 5C! 

OPtR1\flNG 5YSTtM MDDidES lNTt:RNN. OAT.\ STRUCTURES 
ro lM.l!C.,'.>J"E THAT Mt f•RCCi::SSOR !S OlTUN£ AN!) f~EQ!J!::STS 

F!RMWAW:: UECT!i)N OF H!E PROCESSDH 

HRM\'\<Aflf VWHUAU, y LlECTS l'Ht PH(}Cf.$:SOf( rnoM THC SYSffM, 
!~f.SETS THE PROCESSOR RrHt-'.HUS me OHBAilON Of 1m: !'.iH5f 

AND SffOND Pl"-U)t[S:Km com:s AND GtNERAffS AN sci TO Hlf 
OVi:HAT!NC SYSTEM 

Id., fig, 4A. Bight.'.(.\ further describes using fimnvare to trigger an operating S)'Stem to recognize 
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,<.Rl·1~.• """' I"" .~]\ I •i:\'1 ~ 1,.)1.;f'\..E.. ~'!>;J 

" 
OPERATlNG SYSTEM QllEHlfS F!RMW1\RE T(l 

DE1ERM!Ni: lHE SOUFK:E OP THE SC! 

~-18 F!RM'NARE NOTIFIES TH£ OPERATiNC SYSTEM OF A .. ,__.. 
RfQUEST FOR HOT lNSERTiON or Ttif: PROCESSOR 

OPERAT!NG SYSTf.M QUEWES HRMWARE TO 420 
DLERMiNE STATUS AND ASSO(:tA.Tf:1) RESOURCES .. ,,..., 

OF TH£ PROCESSOR TD BE INSERTW 

m~MWAR( PROV!DES STATUS AND ASSOC!ATrn 
RESOURCES DAIA fOR Tiff PROC!:'SSOf~ TO SE 

INSERTED TO THE OPH?ATlNG SYSffM 

OP[Ri\nf-!G SYSTf.M !'tEQUESTS f!RMWARE 
!NSHH!ON OF THE PROCESSOR 

F!Ri\11\VARE VifHUAU.Y lNSERTS THE 
PfWCESSOR INTO THE SYSTEM 

Bigbee generally focuses on i.mplementatinn details associated with ''advanced 

configuration and pcnver interfai.:e (ACPJ}-cornpliant data prucessing [systernsr mld "th,~ 

ItaniumTM foxnHy of proccssors.' 1 Id. i:ii [0016] an,l [0033]- Additionally, Bigbee defines 

"finmvare'' to include ''an extensible firmware interface (EFI}, a s:ystem abstraction level (SAL), 

and a processor abstraction kvd (PALJ.'; Id ii t00l 8l 
Bigbee is analogous art to the '95 8 Patent- See 'iVof.k Dec!. (Ex. l003) ir 6 L For example, 

Bigbee is from the same field of endeavor (e.g., providing recovery fron1 failure in a high

availability cmnputing system) and is reasonably pertinent to the problem faced by the inventors 

of the '958 Patent See Bigbee (Ex. 1004) ii,r [0002H_0004] and [00181, see afao ffolle Deel, (Ex. 

I 003) t 61. As noted above, the '958 Patent is directed to solving at least two problerns: (l) using 
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firrrn:vare to recover from loss of lockstep in a manner that avoids crashing an operating system 

and (2) recovering from loss of lockstep in a manm.:r that does not require an operating system to 

have platform~specifa.: recovery kno\:vledge, '958 Patent (Ex. !001) at 3:22--28. In particular, the 

'958 Patent nows that the problem ,vith an ''OS-centric type of solution'' is that it '"requires a lot 

of processor and platform specific knmvledge to be embedded in the OS," \Vhich creates "such a 

large burden that HK)St eomrnonly used OSs do not support lockstep recovery." Id. Sim.ilar!y, 

Bigbee\, proposed systerns are directed to addressing "signific~mt drawbacks" associated vdth 

operating~system based recovery, including that "it burdens the operating system, limits the 

number a11d types of operating systems \Nhich may be utilized \vith a particular han.l;,:1.,,aJe plaU:t1nn, 

limits the ability of the platform to evolve,. and prevents differentiation in terms of the under!;/ing 

platfi..)rm impkrnt.mtMiort" B(';bee (Ex. l 004) ~: !0004!, see also fFo{le Deel, (Ex. :I 003) ir 61. 

Higbee anticipates each and every eien1em of cla.ims l -8 and ! 3-22. See 1Fo(.fe Deel. (Ex. 

I 003) i;~r 75-155, There fort\ Bigbt.~e prt.~scnts a substantial new qucstkm of patentability, A 

reasonable examiner \V{)u1d find the teachings oft.his refarence important in determining whether 

claims 1 ~8 and 1 J-22 are patentable because Bigbee \vas nevt'.r diseussed or othenvise critically 

considered during prosecution. Appendix A sho;,vs in greater detai1 hn,v Bigbee disdoses each and 

every element of claims 1-8 and 13-2L 

G. Ground 2: Higbee Presents Substantial New Questions of Patentability For 
Claims 1-8 and 13--22 under 35 U.S.C § 103 

As exp!.ained above, Bigbee anticipates each and every element of claims l ~8 and l 3~22. 

To tht'. t.ixtent Patent Owner argues that Bigbt'.e docs not express!)· disclose t'.tKh and every element, 

Requester submits that any· difforenccs between Bigbee and the c!ailns of the '958 Patent \.VOU!d 

have been minor and obvious in vk\-V of the knO\vkdge of a person having ordinary skill in the art 

at the thne of the earliest priorjty· date of the '958 Patent See J.l'i)(/1.~ Deel. (Ex, ! 003) ~il 75-155. 

H. Ground 3: Safford in view of Marisctty Prcseuts Substantial Ne\\-' Questions 
of Patentability for Claims .1-8 and 13-22 

1. (hcrvic,y of Safford 

Safford generally describes a multi-processor system, like the one disclosed in the '958 

Patent as demonstrated belm:v in §§ ILD and II. E, that is capable of recovering from a loss of 

lockstep detected in conne~~tion ·with a certain processor pair.. ,,r,4!'ord (Ex. 1005)., Abstrnct As 

explained in Safford, ''to impmve reliability ofpnK:cssing assets, a compou.:r system t:mpk)~f'S lock 

stepped processor cores that operate in a rnastcr/check pair,'' Id. at 2:55~57. "Each of two 

21 

Page 26 of 92



Request for I:r Parte Reexamination, U.S. Patent 7,502,958 

prm.:essors m the pair processes the same code sequences, and the resulting outputs of the 

prot:essors are compared by a logic circuit located near external intertiux:s of the two processors." 

Id at 2:57-60. "'Any difference in the processor outputs indicates the existence of an error." id at 

2:60-63. The configuration ofSafford's system, \vhose processors. operate in lockstep, b mustrntcd. 

in fig. 2 and is reproduced belo\v fix convenience. 

ld,fig.2 

1} 1 
, ......... 

1,,,:""""c~~{~"c/
r"i~6n1c1~ . 
, (11:2 

r 
(,,n~•••••n-... 

! 

llil ·,...,.._., 
,,.. l,~~~•••....-,..•••n•-'--'n 

] CPU 1 

! ( L<:.Cl!C ! 

~----- t .. , ________ _j_ __ ..... 
",, \!5 

EXTERNAL "•,._,., 
LOGIC 

FIG,, 2 

To recover from loss of lockst.cp, Saffbrd 's system fbllo\-VS the process illustrated in fig. 4, 

\Vhich is reproduced be!rnv for convenience. 
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.......... ~-,. ... ~ 
(~::_),.··• , .... · 205 
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DETECT ERROR 
EVENT 

l ~~~~~,~~~~~~~~-.-.~,~~~,~~~ ♦ ~~~~~~~,~,~~~--.~~ -~-~ 

SIGNAL LOSS 
Of LOCK STEP r"-. ,<.'15 

TO NOOE CONTROLLER 

COPY' ,\RCHIH:.CTrn 
STATE 1{) HOT 

STANDBY PROClcSSOR 

, ........................ ..½ .................... .. 
i 
\ EXECUJE R[COVERv 
! ACT!O~-JS 

I 

FIG. 4 

Sufford describes detecting a loss of lockstep by { 1) dt'.te1:,:ting a lockstep mismatch (e.g., a 

"difference" in the outputs of a lockstep pair of processors) or (2) detecting precursors to loss of 

lockstep that '\vill guarantee that [processors l \Vi!l break !.ock step at s.ome future time.'' S.'ee id at 

3:37-45, l :53•55 ("h11 (lifference. in processing ... is by definition a loss or lock step'} C'ontrnry 

to Applicant's statcrnents. rnadc during prosecution, Saffr)rd describes recovering from a loss of 

lockstep in a rnanner that enables a nrulliprncessor system to survive the loss of kKkstep ·without 

Safford descdbes '\ktecting a loss of lock swp initiating event in a processor"' or ''an 

impending loss of lock step." and responding by "idling the loss of1ock step processor." Id., claim 

13, 

Satthrd describes maintaining an idle lrn:.kstep processor pair {e.g., "'designated as a 'hot 

standby'") that "may be used to speed recovery from fal loss of lock step" .fd. at 4:25.<30. 

Saffbrd describes a systern that includes logic for reassigning the role of boot processor in 

response to a loss of !m:kstep by the boot processor. For exa.mpk, Safford's systcrn recovers from 
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the l.oss of lockstep by transfr1Ting the hoot-processor role of the failed processor pair to a hot 

standby processor pak For exmnpk'., Safford' s "processor l l l signals the node controller !30 that 

thc first processor pair 111 /113 has broken lock step and that the first processor pair 1 !! /I! 3 

should ht: taken 'off:.line,'" ld. at 4:37-40. Then Satford's "'node controller !30 copies th,: 

m:-chitected state of the first processor pair l l L/ l lJ to the hot st~mdby processor pair 125/127". ld 

at 4:40-43, Aflcr the architected state is copied to the hot standby prC1cessor pair !25/l27, "[t]hc 

processor pair 125/ l 27 . , . becomes the logical CPU O in the computer system 100." id. at 4:52-

54, 

Safihrd is analogous art to the '958 Patent because Saffi:.m.i is both from the same field of 

endeavor ( e.g., providing recovery from failure in a high--avai !ability computing system) as the 

'958 Pakmt and is reasonably pertim.int to the prnbkm faced bJ,r th,! inv·entors of the '958 Patent 

(e.g., system crashes caused by loss of lockstep). See lfo(/<? Deel. (Ex .. 1003) ~[ 66. For e.:xample, 

the '958 Patent, in fm.:using on "the increased desire for many systcnb to maintain high 

availability'' notes the problem that "crashing the syste.m each time LOI.. is detected is not an 

attractive proposition.'' '958 Patent (Ex. !001), 3:5-7. Similarly, Saffi:mJ in focusing on 

""improv[ing] availability of the processor asst~ts of the con1puter syskm," noks that "loss of lock 

step, if not promptly corrected, may cause the computer system 18 to .:_'.rash." Sqff()rd (Ex. 1005 ), 

J:2!-22, !:45-47. 

2. Oven·ie,\'· of 1\'larisetty 

rvtarisetty gem.'.rnlly describes firn1\vare-based "systems and methods for e1Tor handling on 

multiprocessor systems'' 1n the manner disclosed in the '958 Patent, as dem{)nstrated bclmv in §§ 

H.D and ILE. Mariset~y (Ex. 1006) 1[ [0014]. These finm-vare-hascd systems and methods include 

an error-handling routine that utilizes a '"rendezvou:f' of processors (e.g., a state in \Vhich 

processors "enter an idle state" whHe processors errors arc corrected), See id, abstract 1[ [0030]_ 

fvfarisetty defines "finnware" to indude a "systern abstraction !ayer (SALf' and a 

"processor abstraction layer (PAL)," See id at ,:~i {0024] and [0026L see also fig, 1. 
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H)3 

r- ---------------------; -------------------------
~ 0$ 
! ___ ! _____________ ! _______________ __ 

: 1llh'is'l,"!RS T<l OS 
EW:RY ~c,m" 

!\.1arisetty describes using firnwtarc to comnmnicatc with aJ1 operating s.ystern during 

recovt_:ry from a processor error in a nmnner that enables tht: operating system to survivt~ the 

processor error \Vithout crashing. See Hi. fig .. 4 and ~!i[ [0042.] and [0058]. For exmnple, !V!arisetty 

indicates that "SAL 102 ca11 inform the OS 103 layer ofthe retJuest for rem.1ezvous state.." and 

"[tJhe OS 103 can then inform SAL 102 that it is ready to enter rendezvous state and tells SAl, 

H}2 to enter the rendezvous state." Id at 1 [0042]. J'v1arisctty frirthcr states that, "[o]ncc the error 

has been corrected) the OS is infot1ned that the ertor has been corrected,'' "[(!he OS can infi.:rnn all 

processors to get out of rendezvous state." and "the system resumes normal operation."' Id at ~l 
f.0042], 

Page 30 of 92



Request for A:r Parte Rt~examination, U.S. Patent 7,502,958 

413 
____ i __ -------------------------, 

Id., fig. 4. 

Marisetty describes using finmvare to recover from process.or errors m a manner that 

abstracts low~lcvd recovery details frorn high,~r~!evd layers sudi as operating systems. s:ee id 1[~[ 

[0004] and [0008]. 

rvtarisetty is analogous art to the '958 Patent See H·'o(.fr., Deel. (Ex. 1003) ii 7 L For tr~ampk, 

Madsetty is from the same field of ende.avor (e.g., prov.iding recovery from fi.li lure in a high

availabihty computing system) and is reasonably pertirn~~nt to the problem faced by the inventors 

of thi..~ '958 Paii..mt See Marisetty (Ex. 1006) 1:~] [0001], [0002], and [0014], see also fVo(k Deel. 

(Ex. l 003) ,1 71. As noted abovt.:, the '958 Pawnt is directed to recovering from processor errors in 

rnultiprocessot systems in a 1.nanner that avoids crashing an operating system or requiring Ml 

operating system to have platfr)r.rn--specific recovery knowledge). '958 Patent (Ex. l 00 l.} at 3:22~ 

28. Sim.ilarly, J'vlarisetty discusses a need for pmcessor-emx recov-ery techniques that do not 

require multiprocessor systems "to reboot or shutdmvn for errors because ofa lack of prnper error 

handling.'' Aforiset(v (Ex, I 006) ~[ [0012], 

3. i\fotivatiou to Combine Saffon1 iuu1 l\-larist.•t.t.y 

While Saffc:ird arnuablv disdost.$, or at least renders obvious, ead1 !imitation of the . . ·v ~ . - . 

challenged ch.1hns, Safford does not explkitly rnention using "firn-iv.,are" to perform the functions 
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rec-ited in the Challenged Claims. Ho\vever, \Vhcn combined ·with the teachings of !vlarisctty, 

Safford renders obvious a fimi\vare-based process for handling a loss of lockstep frir a pair of 

processors that uses firrnw·are to trigger an opernting system to idle the processors, recover lockstep 

between the pair of processors, and then trigger the operating system to re,:ognizc tht'. processors 

~ls being available for receiving instructions. This combination ofl·vforisetty and Sallhrd, \Vhich are 

both directed to a similar problem that applicants for the '958 Patent wert'. aturmpting to solve, 

\vould have been obvious for at least the reasons that a PO SITA \VOuld have arrived at it by simply 

combining prior art clements (e,g., the lockstep recovery .methods of Safford ,vith the IA-64 

firrnware-based 1\::covt~-ry techniques of Madsetty) according to known tnethods (e.g,, thi..~ kTHJ\.vn 

implementation rnethods for applying the IA-64 firmware methods of \'ladsetty, \Vhich could be 

found in th~ thousands of pages of kno\.vn spedfication d(K:tu-nents incorporati.:~d by refererwe in 

tlie '958 Patent) or by simply applying a kno\vn technique (e,g .. , the fimnvare-based recovery 

techniques of \-larist.~tty) t(J a known tkvice ready for improvement (e.g., the nrnJti-proet.'.SSOr 

systems of Safford\ See rvlPEP §§ 2l43(A) and 2143(0}, see also f'ViJ(/E' Deel (Ex. 1003) i; l 57 .. 

,A POSITA would have had a reasonable expectation that a cornbinmion of !v1arisetty and Safford 

would succeed thr at least the reason that combinat1ons imio1ving the finnv,-'im:.-based recovery 

techniques of rvtarisetty \Vere a common and successfhl practice prior to tbe priority date of 

Prior to the priority date of the '958 Patent_ a POSIT.A \Vodd have hecn n1otivatcd to 

combine the teachings of Sai:kml \Vith those of?vlarisctty because integration ofthc error~recovery 

methods from SaffiJrd into a fin11\varc abstraction layer as suggested bv !vla:riscttv wou!d lead to "" ...... ,...... .._, ~· 

more efficient 1md robust system operation. See A:farisetty (Ex, 1006) ,i,r [0008 HOO Ul see also 

fVo[le Deel .. (Ex. 1003.) ii 159. rvtoreover, by localizing imd rnanaging errors at lower abstractkm 

levds, dcrnand for highcr ... kvcl solhvare interventions (such as interventions by operating systems} 

\Vonld be reduced, thus enhancing overall system stability and pi:.Tfonnance, See A,Jarisetty (Ex. 

1006) ,1,r [0008HOOIJI, see also fVo!le Deel. (Ex. 1003) i]~l 157,.160, 163. 

As explained ahO\it\ Safford and fvlarfa,~tty are both directed to a sim1!ar problem as the 

'958 Patent, which is evident in vie\\' of the teachings of the '958 Patent and the !1istorical context 

in which the '958 Patent was filed. In the '076 Application, A,ppHcants claimed that ''[t]he 

traditional response to detected LOL has been to crash [a] system to ensure that [a] detected effor 

is not propagnk:d through the system.'' '958 .Patent (Ex, !001) at 2:66-3:2, According to 
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,Applicants, "prior solutions attempting to resoh1c" detected LOL '\vithout requiring [a] system to 

be crashed have bt'.en Operating Sysk'.m COS') l:t~ntric,'' which "requires a lot of processor and 

platform specific knmvl.edgc to be embedded in the OS." Id at 3: l 7~23, However, Applicants 

noted at least one prior finmvare-hased solution that "f.recovcrs.l fron1 a LOL without iilvolving 

the OS." id. at 3:29-30. According to Applicants, the ~.kw.,·nside of this firm~van::¥based St)lutkm 

\Vas that it did not gh'\.: an OS "kno\vlcdgc regarding [processor] unavailability, and if the amount 

of time required fur recovery· [\vasJ too long, the system rnay crash." Id at 3 :36-40. 

Applicants claim that they invented a novel finmvan.:-bascd process for handling a "loss of 

lockstep tbr a pair of processors'' that allowed for ret~overy from loss of lockstep "\1-dthout crnshfog 

the system" and "\,rithout requiring that [an OS] be impl.ementcd vtith specific knmv!edge for 

handling such recovery,'' Id M abstract, 5 :56, 5: 63-66, 'Dieir dafrned pnx:ess indudcd { l) 

''triggering, by fimrnmre, an operating systern to idle the processor::;,'' 12) ·'recovering, by the 

firmware, lockst,~p behveen the pair of processors,'' and "triggering, by the finmvare, fhe operating 

system to recognize the proeessors as being available for receiving instructions,'' Id., abstract. 

Hmvever, prior to the priority date of the '958 Patent, Safford described a multi~proccssor 

system capable of recovering frmn a loss of kK:kstep dcteded in connection ,vith a certain 

pmccssor pair, \Vithout crashing the system. Sqttord (Ex. 1005), abstract. Satford's systern also 

inc.!uded logic for transferring tlH.~ role of a boot procl~ssor in response to a loss of!ockstep. ld at 

3:27<10. 

Prior to the priorit:y date of the '958 Patent, ivfarisetty described a firm\vare~based e1Tor

hand!ing routine for a multiprocessor system that utilizes a rende.zvmb of processors (e.g., a state 

in \-vhich a single processor handles a processor error while other processors are idled), See 

A:farisefty (Ex. 1006.), ;.1bstrnct and i: (0030}, MariseU.y's firrn\,;,,'are-based error~handling routine 

"permits sofhvarc to be developed lhr a system \Vtthout regard to the ha.rd\varc making up the 

system, including the munber of processors in that system.'• Id ,i t'0008j. l'vlarisetty 's firmware

based error-handling routine handled "four categories [of errors] ranging frotri least severe t(} most 

severe'' that "[covered] an errors that might be encountered in tl nrnWproccssor system.,-, Id. ,:~I 
[0032HOOJ5 J. 

As rm.:ntioned above, a variety of rationales sho,v \vhy Safford, combined ,vi.th 1\,farisctty, 

renders ob·,,,.-ious a firnw,··an::¥bascd process .fr1r handling a loss of lockstep f(x a pair of processors 

that uses finmvare to trigger an operating system to idle the proccss(X;-,, recover lockstep heti;veen 
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the pair of processors. and then trigger the operating system to n.:cognize the processors as being 

available for receiving instructions. l\forisetty 's fin:mva:rc-based error-handling routine \,,-as 

already \vc1l..,kno\vn, having been published in the '958 IA.-64 l\Janual apprnximatdy !bur years 

bcfi.we the priority date of the '958 Patent 5'ee fVo(/e Deel, (Ex. 1003) ,i 162. A POSITA reading 

Saffbrd \vould have been rnotivated to incorporate r..,larisetty's teachings related to pfocing error 

handling functionality .in firmware because a POS.!TA reading Safford \Vould have seen the value 

in f\.farisetty's process of rendezvousing processors in ~l multi-processor system during error 

recovery to avoid operating system crashes as ,vcll as l'vladsetty's ability of abstracting 

configuration ddaHs ofhat,hvare from solhvarc. See f:Vo!.fi· Deel. (Ex, 1003)i: 163. hnplernenting 

the lockstep recovery methods of Salford's mu hi-processor system in firm\vare \Vould have simply 

b,!cn a matter of applying a knO\vn technique (e.g., irnplcrnenting error handling in a fimnvare 

ahstractlon layer) to a knovm device ready for improvernent (e.g., a multi-processor S)iStem) to 

yk~!d predictable results (e,g,, operating systems that avoid crashing \Vithout needing processor 

and platform specific kt10\\.'ledge). See MPEP § 2 i 43(D), see also rVo.l.fe Deel. ( Ex. ! 003) i; 164._ 

Further- a POSITA ,vould have had a reasonable expectation of success in making the proposed 

application, at least because both Saffi)rd and r,.,.farisdty disclose similar systems (multi-processor 

syswms i with similar goals (maintaining high availability) and the background knm-v!edge to apply 

the tt.~aching of 1vlarisctty to the systems of Saffixd -was already ,vel 1-knm.vn, i,s dcrnonstrnted 

herein. See H-'o(k Deel, (Ex, 1003} ,; i65. Further, the lockstep recovery methods of Safford's 

multi-processor system fall into the categories of errors expressly handled D),' Marisetty's solutions, 

thus implernenting the lockstep recovery methods of Safford1s multi-processor system m 

\.Jarisetty's finmvare would have yielded predktablc results. ld 

The combination of Safford and l'vlarisettv renders obvious each and everv element of ,. - ' ' - ·.,_, - ' ' ,,· 

claims l ·8 and 13..:22, and therefore prt~scnts a substantial new qut:stion of patcntability, ,,\ 

reasonable exarniner ,vould considrr the combined tc~Khings of tht!SC n.~fr~rcm:cs important in 

dctcrrnining \Vhether claims 1-8 and 13-22 arc patentable bcc:ause neither :tvlarisctty, nor the 

cornbination of Saihml and fvJarisdty, \Vas expn:.:ssly considered or discussed during prosecution, 

Exhibit B shows in ~treater detaH hov,i the combinatinn of Saffr)rd and i\-'larisettv render~ obvious ,_. ~· 

each and every element of claims 1 .. 8 and 13-22, 
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I. Ground 4: Samlrd as EYidenced by Cepulis and in Combination \Vith 
l\·htrisetty Prestmts Substantfal Ne,,, Questions of Pat.entabilit.y for Claims 9~ 
10, II, 12, mld 23-25 

1. Overvfo·w of Safford 

.A discussion of Safford appears above. Supra § H. ! . That discussion is equally appl.icable. 

to SNQ3. 

Notably·, Saffbrd d.1:.'.Scrihes a systern that indudcs logic Ihr nmssigning the role of boot 

processor in response to a loss of lockstep by the boot processor. Saflc)rd's systern reccrvers from 

tfo: loss of lockstep by transferring th1:.~ boot~proccssor role of the failed processor pair to a hot 

standby processor pair. For exainpk, Safford describes a pair of processors ''operating in a lock 

step mode'' that"appear to fa] t,omputcr system ... to be ... a logical CPU O." S'qlf<)rd (Ex, 1005) 

at 3:4-5, Safford's "f'.!n:K~t~ssor 111 signals the no,k~ t~ontroller 130 that the first processor pair 

l l. l.i l. 13 has broken lock step and that the first process,)r pair 1 I I/ l 13 should be taken 'ofl:~!ine."' 

ld. at 4:37-40. Then Safford's "nN.lc contwlkr 130 copies tht~ architt~ct1..~d state of the first 

processor pair 1 l l/1 U to the hot standby processor pair 125/127", 1d at 4:40-43. A.lkr the 

architected state is copied to the hot standby processor pair ! 25/127, '"[t]he proCt.'.SSm pair 125/! 27 

, .. heco:rnes the logical CPU 0 in the computer system 100," id .. tit 4:52-54. 

2. Ovcrvie,,, of Mariset.ty 

A discussion of rvladsetty appears above. Supra s H .2. That 1..fo,cussion is equally 

applicable to SNQ3 and \:Viii. not be repeated here for the sake of brevity. 

3. (h'enrkw of Ccpulis 

Cepuhs generally describes ''a multiprocessor computer system [that] handles the failure 

of one or more ofits processors \Vithout totally disabling the system.', Cepulis (Ex. I OOT), abstract. 

Cepu!is describes a boot process for a nwltiprocessor computer system that includes designating 

one of the multipn)cessor computer systern's physkal processors as a boot processor or "first 

logical CPU.'' Id. Ukt~ the boot processor described in the 958 Patent, the boot processor in 

Ct~pulis ''retains its designation until po,ver is cycled" unless it fails at '-Vhich time its '\tesignahon 

is transferred to imother active CPU." Id 

Like Safford, CepuEs uses foe "logical CPU O'' designator to identi(y its hoot processor as 

explafaed in greater detail in ~ 11.E 

Cepulis is analogous art to the ;958 Patent. For example, Ccpulis is from the same field of 

endt'.avor (c.g,, providing recovery in a high-availability multi-processor systein) and is reasonably 
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pertinent to the prnb!.ern faced by the inventors of the '958 Patent See C'epulis (Ex. l 007) at I: 13.., 

l 7, l :53-2:26, As noted above, tht.~ '958. Patt.:nt is dircued to recovering fr0111 processor i..~rrors in 

multiprocessor systems ·in a .manner that avoids crashing an operating system. '958 Patent (Ex. 

!001) at 3:22-28, Similarly, Cepulis is din.~cted to "a multiprocessor computer system [that! 

handles the failure of one or more of its processors \Vithout totally disabling the system." ('t;.pulis 

(Ex. 1007), Abstract. 

4. i\·fotivatfou to Combine Safford and l\lal'isetty in light of Ce11ulis 

A discussion of motivations to combine Safford and I'vfarisetty appears above, Supra§ HJ. 

That discussion is equally applicable to SNQ3 and will not be repeated hen.~ for the sake of brevity, 

Cepulis is relied on herein for further explanation of the term "logical CPV ff' found in Safford 

and for its detailed disclosure of \:vell-knm"'n boot-pnK:t~ssor functionality in t.ixisteno,~ pdor to the 

priority date of the '958 Patent The combination of Safford and !Vfarisetty in light of Cepulis' 

e:\planatfon of tht.! meaning of the "logical CPU O'' boot-processor designator renders obvious, 

each and every element of clain1s 9, l 0, 11; 12, and 23~25, and therefore presents a substantial ne\v 

question of patentahility. A POS!TA v,muld have considered the combined teachings and 

exp!auat1ons of these n.~ferences irnportant in determining \.Vhether claims 9, I 0, l l, 12, and 23-25 

are patentable because neither Safford, nor the combination of Safford and \.·farisetty, in light of 

Cepulis' explanation of the meaning of the ''logical CPU ()" boot-processor designator \Vas 

expressly considered or discussed. during prosecution. Exhibit B sho11,vs in greater detail 1lo\.V the 

combination of Sa!Tbrd and rvtarisetty in light of c,~pulis' explanation renders obvious each and 

every e!crnent of clairns 9. !O, 11, 12, and 23-25, 

U. DETAILED APPLICAT[ON OF THE PRIOR ART TO EVERY CLAIM FOR \VHlCH 
REEXA1\·UNATION JS REQUESTED 

A. Proposed Rt.~.icctious of the Claims 

The proposed rejections belm.v are based on anticipation under 35 tJ.S.C § I 02 or 

obviousness under J5 U,S-C. § l03(a). Requester notes that, even ff there ~tre minor ditforences 

between cited disclosures of the prior art and the claimed C<Jncepts, the claims are still. obvious, as 

a POSIT A v.,,-ould have understood that the claims of the '958 Patent <.fo not oHh any nev-/ synergy 

or unexpectt.~d results over tbc.'. disdosures ofthe. prior art and the genera! knovdedge of a POS lTk 

See H·•'o!k Deel. (Ex, 1003) 41i1 75~ 155. \\then corn pared \vifh the prior mi described bekw,' and in 

light of the krm\.vledge of a POSITA, any '"ditforences behveen the subject rnati.er sought to be 
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patented and the prior art are such that the subject matter as a whole would have been obvious at 

the time the invention 1,1-.'as made to a person having ordinary skm in the art" 35 U.S,C. ~ 103 (pre

l\IA). See JTo(fe Deel. (E:ic 1003) ~i~i 75-155, The proposed rt~icctions an: listed belm.v and are 

described in forther detai ! in the attached charts. 

B. Ground 1: Bigbee under 35 U.S.C. § 102 

Clain1s I-8 and 13-22 of the '958 Pntt.:nt are anticipated by Bigbee. For t~ast of reforence, 

Requester has provided proposed anticipation rejections frir dairns l-8 and 13-22 helo1,v. Requester 

has also provided a deta1!ed mapping of Bigbee to c1airns 1-8 and 13-~22 in Appendix A. 

Requesh..T notes that th,~ '958 Patent incorporntt.:s US Apphcation No, I0/972,88K ,-vhich 

\:Vas issued as US, Patent No. 7,356,733 to Michaelis et aL ((he "'958 Idling Refcrcnee''), U.S, 

Application No. 1(}1973,075, w'hich was issued as U.S. Patent No. 7,8t8,6l4 to .r-..•1ichaelis et aL 

(the '"958 Recogniz1ng Reference".!, and Volume 2: L\-64 System Axchitecturc, lntel JA-64 

_.,-frchitect1.1re Sq/hvare Developer\' A1anual {LI rev. 2000) (the '"958 IA-64 1'vlamm1''), ··95s Pcm.mt 

(Ex, !001) at 6:31-39, 7: U-21, 7:24-29, The '958 Patent forther cites the Advanced Co17./ig11ration 

and Pm'>'erlnte1fc1ce 5)nX:{/lcathm {2.0 rev. 2000) Hhc '"958 ACP.l Specification"). Id. at 6:60~6.t 

These prior art retet\~nt~es, which include over 1000 pages in total, art"! used by the '958 Patent as 

background references t-o provide knm-vn implementation details about ho\v firmware perfom1s 

various Hrnitations of the '958 Patent These references are Hke\.vise used bclmv to provide similar 

evidence of w·hat \, .. ·as already ,.vell-knm.vn in the art to support the demonstration ofho,v Bigbee 

antidpates claims l-8 and B~ 22 of the '958 Patent. 

Claim I: J tPREI A nwtltmf comprising: 

To the extent the prcarnbk is limiting,. Bigbee discloses ·'[a] me1hod , , , for functional 

redundancy ,:heck mode recovery.'' Bigbee (Ex. !004) i: f Oo:! l], 

11 Al tfetecting loss of loeAstep /<Jr a lockstep pair afprmx•.~sors; 

Bigbee discloses this limitati<>n by disclosing O l "hvo or more physical processor tores 

operating lock step" and (2) ''!deh..>:di.ngj errors \vithin individual processor cores ... ""'bkh 

causes hard,vare ... to break lotk s.te11." Bigbee (Ex, 1004)i: [00191. 

Bigbee also disclusl>s a lock~·tep pair q(processors by disclosing processors operating in a 

functional redundancy check (FRC) mode that perfi)nn the same operations perforrned by the 

lockstep pair of pnK:essors disGloscd in the '958 PatenL Act:<Jr{hng to the '958 Patt.~nt "'in lockstep 
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processing t,vo processors are paired together,. and the two processor~ perfhrm exactly the same~ 

01x:rations and the n.:su!ts-are compared. (c .. g., \\'tth an XOR gate), If thtTe is ever a discrepancy 

between tht.'. results of the lockstep processors, an error is signal.ed." '958 Patent { Ex. l. 00 l) at 

2: J 6-20. Similarly, Bigbtx: discloses "two or mon.~ physical processing d.ements or 'cores"' that 

are operated in a functional redundancy check fFRC) m.ode in 1-vhich identical instructfons 
arc provided to each ,,ore and concurrently executed on idcntic,al data so that any error 
occurring \Vith.in a single core \viU produce an inconsistent result as compared to the 
remaining cores assodnted \Vith a given processor. Spechilized FRC 1.ogic perfonns this 
comparison and generates a signal such as an interrupt or exception once an inconsistent 
result has been detected. 

Bigbee (Ex. 1004) ~; [0002}. Bigbee additionally discloses a loc,btep pair q{ processors by 

disclosing ''t\vo or rnore processor pacbges, \vhe.re. each physical processor package includes two 

or mon• physical procesS;·or cores operating lock step in FRC mode.'' Bigbee (Ex, 1004} ~i 

lOO 19], see also fig. l 

•;-•H•Au•••••••,-.,_•u - '._ ----- _ . .._..._.._.._.._.._.._ .......... .._.._.._.._ 

I , ....................... ••, 
! ViRXtSsrn i 
~ :...l:;{t· : i 

1 %1 ! 

t 

_,,_. ..... ✓~•1••• .. ••••••---~u ... ~n.._~ ... .._~· _...._t ______ ._._f'-'-.,'-,. . ,, < l0t,;§ '"'.r 
..... ,,,,f ------------ . . ............ [_...,,., ............ •· 

ld., fig. 3. Bigbee forther discloses detecting loss l?{locfarepfor a lockstep pair (?/processors by 

disclosing "FRC logic" {i.e., firmvi'are) '"[that] ddects errors ,.vithin indi.vidua! processor cores .. 

. whit'h cuust~s hardware . .. to break lock step between at least l,vo processor cores vvithin a 

processor package, disabling FRC .mode opernti1Jn" and "[that] detects an error \Vithin a first 
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processor con .. '. of a plurality of processor cores operating in an FRC mode as a singl.c logical 

processor," Bigbee (Ex. l004) i] roo l 9.l,, [0035], see also ii f0003_L il [0033]. 

For at least the n::ason that the '958 Patent's description of the operation of"a lockstep pair 

of prucessors" is substantially identk:al to Bigbet~'s descript1on of two or more prnct$sing cores 

operating lock step in FRC mQde, a POSIT.A •.vould have understood the meaning of a lockstep 

pair (~/processors m im::ludc any t\vo or more processing con.'.S operating in lock step or functional 

redundancy check (FRC) mode as a single !ogic~1l processor such as those disclosed in Bigbee. S't.:(:' 

Wft [) l ·f·•. ir,1'"'· ,_, 8-, .'.'0,.1e . ec,. ( :.x. ,vL>) ,l .:i, 

l\-1oreover, since the '958 Patent uses "Loss of lockstep'' (or ''LOL") broadly to "refer to 

any error in the pair of lockstep processors," a POSITA \Vould have understood the meaning of 

detecting a loss ql/ockHep qfa lockstep pair qfprocessors lo include detei;.:ting any error in a pair 

oft\vo or more physica1 processing elements or cores that are operated in a functional redundancy 

chei;.,k (FRC) mode, \Vhich 1.:vould include any ot an error ,:v,\nts described in Bigb,~e, '958 Patent 

(Ex. I. 001) at 2:27-28), see also lfo{/i~ Deel. (Ex. l 003) ~; 84. 

II H] ll.~i1tg fir1trwt1re ta 

Bigb,'.e discloses this limitation by disclosing ''[f!irn1\vare f that] provides an abstraction 

layer between ... [an] operating system ... and hardwaxe." Bigbee ( Ex. !004) ~; f 0014], see also 

ffol.fe Deel. (Ex. 1003) ii 85. 

The '958 Patent defines "frnn\\,'are" as including ''Processor AbstJaction Layer (PAL), 

System Abstraction Layer (SALt and Ex.tended Finmvare Interfrtce (EFI):' '958 Pa.tent ( Ex. 1001) 

at 6:31 ~39. Biubee simi!ar!v states that "firmware .. , includes an extensible finmvare interface 
""-"-' .., 

(EFI), a systcrn abstraction kvel (SA.L), and a processor abstraction level {PAL)." Higbee (Ex. 

1004) ir f0(H8J. The '9.58 Patent and Bigbee both use "'EFL,'' "SAL," and "PAL'' interchangeably 

\Vtth "firnTware." For at !east these reasons, a POSIT.A. \Vould have understood Bigbee's disclosure 

of"'finmvare" to be identical to the '958 Patent and include any and an ''EFL" "SAL/· and "'PAL" 

functionality. See l·Vo{/t.> Deel. (Ex, l 003) i: 86, 

I tBi] tr(rtger au operating .'iystem to idle the lockstep pair ofproct.>ssors, 

Bigbee discloses this limitation by disclosing firm1,,,are thai, in response to a ''break" in 

"lock step," signa1s "the occmTence of the event to [an] operating system ... via the generation of 

a system-visible interrupt (e.g. a systern control interrupt or 'SCr)," signals «a request for 

pmcessor renmva1 or ~jcction" hy "f generating] an SCI to [an] operating system," or "fuses] an 
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,-\CPI NotiJ\ cormmmd" to "fnotit}1 [an] operating System of a request for processor hot removal," 

\.vhkh are the same 1A~64 mt.:thods used by the finm.vare disclosed in the '958 Piuent to trigger an 

operating system to Mie the lock,;teppair (~/processors as described in greater detail bdmv. Bigbee 

i: [0039] ('"once LOL is detected lhr a processor module, system finm:vare (e.g,, SAL) may notit)' 

the OS that the :processor module is to he itll.ed ( or "eJectcd')"), A POSIT/\ \Vou!d have recognized 

that, in disclosing the use of scr and ,,\CPI commands to respond to loss of lockstep, Bigbee 

discloses a set of crnmmm.ications bchvccn firnl\Varc and the OS that results in the OS idling the 

processor. See H·'o!fi:t Deel. (Ex. !003) ii 88. In other ,vords, as explained in detail hekn.v, the scr 
inten-upts discussed by Bigbee as signaling a request for processor removal are part of the set of 

exchanges involved in idling a processor (as discussed in the '958 Idling Reference (Ex. l 008)) 

through \vrites to general-purpose registers that are involved in SCI:; (as discussed in the '958 

ACPI Spedfication (Ex. l 01 l )). 

The fnllmNing is a detailed explanation oflmw idling a processor works in the context of 

the '958 Patent and \vhy Higbee discloses idling a processor .in the manner claimed. As an initial 

point, the '958 Patent states that its incorporated "958 klling Reference {Ex. l 008} describes ''fa]n 

exan1pk technique that may he utilized by finmvare ... for triggering [an] OS ... to idle [a.] master 

processor." '958 Patent (Ex. 1001) at 6:31-39. The '958 Idling Reference des(.:ribes ''.flnm1Ytre . . 

, instructing [ an] OS to idle a processor module fr)r \Vhich LOL is detected." '958 ldling Refi.'r(mce 

(Ex. 1008) at 10:49~52, see also fig. 3, i; 

$ Note that step 302 i~; a siep performed by fo:rn\van:~ in order to !eave a ''due'' for itself while siep 303 is the step of 
actuB.l triggering of 1he OS l,) kl!e a proc:essor. See 'Y58 .Idling R1.jb·,·m·1.o: (E~, l 008) at ! 0:60~67 
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:: 
,t, ...... ,,, .... ,, ............. , ............... , .. , .... ,, ....... ,, .. t .. , ................ ,,, .. ,,,-:,,,;,;,,,, ...... ,, .................... , 
~ PHO(~ES:S(ffl Rt:ST()f{f S 1;~~\\1ft) I 

304 ,/·{ ,.,~r.~~~: i:-~9,'~::{~!}:1tt!:'R~:''.~J~!:... I 
:: ~A)N l :c:x ~ ~ t-.Ntt ~ i\~. f,b\~ {i:r.0-l}h~~t, ~ 
I .. - - I 

.Id., fig. 3. T::.iblc l. demonstrates the identi.ca1 nature of the methods disclosed .in the '958 patent 

\.\·'Ith the tHsdosm\.: of Bigbee. 

Table 1 

'958 Pntent 

/\econ.ting to the '958 Idling Rcfon.:ncc 

In operational block 303, SAL asserts 
a General Purpma.' Event lntcrrnp,t 
•:<WE) by -..vriting to the appropriate 
GPE register in the ACPI register 
space. This causes the OS to en•cutc 
its interrupt handkr, \-Vhich \-Viii run 
an ACPI 1vlachine Language (A ~-fL) 
:tvkthod associated \Vith this particular 
interrupt. In this exampk. this /\t\-·lL 
method that is executed responsive to 

36 

Bigbee 

Bigbee <lisi..:loses one of the '958 Puknt's 

methods of using finnware to tn}!,ger an 

operating \l~-s·tem to idle the lockstep pair r.?f' 

processors by disclosing 

When an event occurs ,vithin data 
processing system .. . ., !finnwarcJ 
causes a bit to be set 'Within an event 
status register, such as a general 
purpose event. (GPE) status register. 
to indkate the occurrence of the 
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the interrupt generated by the GPE 
includes an AML instruction called 
"Notify''. This -~Notif,Y~' operation 
indicates the CPU objt•ct that has 
lost. lotk.step (i.e.~ identifies '''lhkh 
processor module lost its Jockstei1) 
and tlrnt an Eject is befog requested 
as arguments. The Al\lL instruction 
notifies the OS that action is being 
requested on this (YU. The AA..-II.. 
method then returns and the OS can 
take action asynchronously to 
satisfy the notify request. 

ld. at l l:4-16. ln addition, the '958 ACPI 

Specification {Ex. l O l l) states that '"general

purpose event registers contain the event 

prograrnming model tbr gent~ric features'' and 

"!alll gtmerk t!Vt~nts generate SCls." '958 

ACPI Spec{.{lcation {Ex. 1011) at 15. 

t\vent. If a corresponding bit 1s set 
\Vit.hi.n an event enable register, t.he 
octurrcncc of the event may be 
signaled to fanl operating system . . 
. via the generation of a syste1u~ 
visible interrupt ( e.g. a system 
contrnl inh•rrupt or -~sCT'). The 
operating system reccht·s t.hc 
system-visible interrupt., ddcnnines 
ivtrnt event caused tht'. .int.errupt, 
and then services the event by 
e1wcuting pmgram code (e.g. 
control methods) t'mTcspom:ling to 
bits set in the event status register. 

Bigbee {Ex, 1004) 1 fOO l 71, see also 1[ [0035], 

ii [0036] ("Firmware responds to the OS 

query by notifying the operating System of 

a request fix processor hot removal using 

an ACPI Notify conummd. The operating 

system then n:wdifies its internal data 

Strnctu.res to indicate that the processor is 

off1inc."\-

The '958 Patent further discloses "firmware Bigbee discloses usingfirrnware fo trigget an 

fthatJ utilizes nn ACPJ method ... to •eject; operating SJ.:i.;fem to kfle the lockstep pair q{ 

Inf master prncessor ... , thereby triggering processon, by dis dosing firnr,vare that 

Ian! OS ... to idle the master processor,.. signals •·a request for processor removal or 

(i.e.,stopschedulingtasksfi:.irthepro,'.essor)." ejection" by ••[generating! an SCJ to lanl 
'958 Patent (Ex. 100 l) at 6:9-15, see also operating system'' and an "[o]pcrating 

'958 Recognizing Rqference { Lx. 1009} ~l system lthaf! receives or detects the 

[0039] ("once LOL is detected for a processor tirm,,nu-e-generated SCI and utilizes ACPJ 

rnodule, syst.em firm,,nne (e,g.1 SAL) rnay control methods to determine that the 

notitY the OS that the processor inodu!e is to hltt.•n·u11t ,,,.as eaused by a reftuest for 

be idled {or 't:1eckd'f'}. Additionally, '958 prnecssor removal or e,iectfon [and] 
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ACPI Spec'.ification states that a "'System responsively modifies its intema! data 

Cuntro1 lnkrrupt (SCI)" is a ••syskm st.ructur(;~S to reflect Hwt the pa<.~kage\ 

interrupt used . .. to notify the OS of.A.CPI assodated processor is offli.ne." Bigbee (Ex. 

events." '958 ACPI StJec[/tcation at I K A 1004) ir f002 l L ~l [0022], see also 1[ [0020] ("a 

POSITA '>'vould have understood the "ACPI platform error handler vdthin t1 SA.L . . 

method" described by the '958 Patent to initiates a platlhnn~independent device 

include any method defined by· '958 ACPI removal sequencf for a processor associated 

Specification including those associated with ,vith the processor package by generating a 

SC rs. See fVo(k Deel. (Ex. l 003) , 89, system control inh.:rrupt ( SCI) to fan] 

operating syste1n"), ~] (0036] CU]irmware'' 

«[uses] an A.CPI Notify C()mmand" to 

''[notifi<I [ arij operating System of a request 

for proct'.ssor hot rernovaf'\ 

As can b,~ readHy seen in this cmnparison, Bigbe,~ describes the '958 Piitcnl' s methods for 

{triggering/ an operating ,'~l:Hem to idle the lockstep pair t~lprocessm:'i ,vith the sarne S)"Stem

v1sib!c intemipts and ACP! notify commands being used tbr the same purpt}ses {i.e,, requesting 

pmce:ssor removal or ejection\ See Wolf<:' Deel. (Ex. 1003) ~11I 87~89 .. Accordingly, Bigbee 

discloses limitation [! Bi], UBiiJ recm-1er lockstepfor the lock"itep pair af pmces!wrs, mu! 

Bigbee discloses this Hmitation hy disclosing firmware that ''resets" or "reinitializes'' a 
~ . ~ 

pnK:cssor package having two processor cores and then "rc-,cnables FRC mode lock step operation 

betrveen [theJ t,vo or more of the package's assodated processor cores.'' Higbee (Ex. 1004) ~l 
[0024], see also~; {0037], 

The '958 Patent states that "finn,.vare , .. resets [a lockstep] processor pair" ~1s a way of 

"[attempting] to recover lockstep fbr the fockstep processor pair." '958 Patent (Ex. 1001) at 6:40-

42. Thus., at Hw very least, Bigbee discloses 1,singjh-,1rware to . .. recover lockstep/br the lockstep 

pair qfproces..ffH~Y by disclosing 

Firm\~·arc , .. resets the package to its original state at the time of operating system . , , 
initial load/boot. ln alternative embodiments of the invention,, this reset may comprise a 
"cold" rest!t or «RESET" operation or a '\vamf' or "!NIT' reset operation. /\n associated 
SAL n.•h1itiaUzcs tht' package aud re-enables FRC mode lock step orwrndon hchvcen 
two or more of the package's assodnted 1woressor cores in response to detecting the 
ACPI BIOS-initiated reset operation. 
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Bigbee {Ex. l 004) ,1 [00241, see also ,1 [003 7] (''Firrnvvan;:'. ... resets the processor, re•cnabks FRC 

opt:ration of at least tht: first and Stx:ond processor cort'.S and generates an SCI to the Operating 

System,") i\ N)SITA \V<mld have understood that Bigbee, by disclosing "re-enabl[ing] FRC mode 

lork stt~p operation bctwt~en [the] two or mort~ of th: package's associatt.:d processor cores;· 

discloses usingfirmH'(.trf to recover lockstepjbr the pair c.f loc,htep prot,essors. Se<:.? fVo(fr Df(.:l. 

I lHiiij trigger the t>pemting ~)?Stem to rt!C£Jgnize the lotkstep pair of 
processors luwing recovered lock,;tep; tmd 

Bigbee dis,:loscs this limitation by disclosing finmvare that atler "!ock step" is "rc

enab!ed" for a pmcessor pacbge having t\vo processor cores, "initi~ltes a pbtftxm-independent 

dcvke insertion scqucrKt: for the proi..:cssor pm .. :kagt'.'s asslK~iak:d pron'Ssor by gt:ncrnHng a system 

control interrupt (SCI) to [an] opcrat.ing system'' that triggers the '"[o]perating system [to] 

rcsponsivdy j'modil\] its ink:mal data stnKtures to reflect that th.: package's associated prm.:cssor 

is being brought on!inc and then \vakcs and configures the associated processor for use/' \vhich 

are the same l.A-64 metlmd:s used hv the finw,vare disclosed in the '958 Patent to trigQ.er the 
J L~ 

operating system to recognize the lockstep pair (?/processors having recovered lockstep as 

described in greater detail be!mv. Bigbee (Ex_ 1004) ,i- [00241, ,i [00251:, see also~! [0037], In other 

\.vords, a POSITA \Vould have n:cognized that Bigbcc's discussion of updat1ng internal data 

structures to bring a processm· online d.isdoscs usingJtrnnvare to trigger the operating ;\}'Stem lo 

recogni::e the lock'>tep pair q{processor~ having recovered locks!ep. See f-Vof/(7 Deel. (Ex. 1003) 

~· 94_ This is particularly dear in vk~,v ofho\v the detailed expkrnaHon provided by the '958 Patent 

and its incorporated teachings forrecognizing lockstep recovery correspond to Bigbee\ discussion 

of hovv an OS is alerted that a processor is brought back onlim~. See fVo{fi:• Deel. (Ex. l 003) i: 94, 

A closer look at the recovery processes enabling processor recovery .in the '958 Patent and 

Biglx:e reveals that, not only does Bigbee dire,:tly read on the daimcd triggcring step, but that 

Bigbee also uses the same .mechanisms thr triggering OS recognition of recovery that the '958 

Patent uses, See l+'o{fi:' Dec[ (Ex. 1003) 195. 

For example, the '958 Patent states that its incorporated '958 Recognizing ReJerence (Ex. 

!009) provides an "examp!.e technique that may be utilized by fim1,vare ... for reintroducing a 

prnces.sor to the OS ,ltkr recovery of lockstep:' '958 Patent (Ex. rno l) at 7: 13-14. The '958. 

Recognizing Reference includes, as Figure 3, an ''operational tlm.v diagram"' that ''iflustrates 
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operation of one embodiment tc)r reintroducing a proct~ssor module to the OS afrcr the processor 

module's lockstep is rct'.stablished responsive to a dt~tccted LOL.'" '958 Recognizing, R<-.ference 

(Ex. !009) at 10:54-57. 

S"Y~~T[M .t.t:~;THAG'ClUN ;.t-,Yf.B 
ui:.-oArES -~·Sl"A FOR TfH~~ 

PHLJCEt~SnR OHJECT H.l µ~tStNJ ;, 
F.NAF.HJ) AND F\JNCH,N!NG AND 
IJf-'f.lA1TS HK F!HMWM~l' OEViGE 

·tnEF :o n~n1c,\1T u)t:KSTffl ~s OK 

SYSTl'M A!J.GTrw.::nl)N U-Y[f{ 
ASSDliS f\ G.r'E BY\Nf-HHN-G TO THL: 

\:if'£ /\SSHffKIN Rtc,STtl\ lN THE 
~,cri CCik( R(Gl.$1TM$. THt$ 

CAtJS[S ~ NEiV .l,i\.1L METHOi) TO BE 
filM WH!CH ,Vilt GALL 

NOTIFY (CPU tlH.JH'.T, DEVICE 
GHECK) 

N(.H(: :HiS GAUS£S :Hf OPHi-"-TlNG 
SYS1TM TO EXN,11NE 1l·!E (:PU 

rn,Jl'CT MlD f:!f./\Ull' ·nwr IT lS 
Hf!'~.r:NY /V.JU Gi~N l>l: H~Clt~n,.,1t:o 

BY :'Hf Of-·[~AT;NG .$Yt;)TM 

.......................... t ......................... .. 
O~{Ef{ATlNG SYS!f~ . ..-: flt':SC>-~NS AMO 
P.l{,":(}GNtlf.S .TH/~ T FHOCE.5SGH !S 

3(}3 ... ,· f:(AOY -m m, /ll)OW Mm 
nt:GL~tt~13 iT A.NC> SlA.Rf5. 
SGhf:Ol}UNG TASK$ ON ff 

Id, fig, 3. Ttlble 2 (kmonstrates the identical nature of the rnethods dfac!osed in the '958 pak:nt 

with the disclosure of Bigbee, 

Table 2 
...................................................................................................................... , ...................................................................................................................... .. 

~958 Patent r Bigbee 
HHHH~~~~~~~~~~~~~~~~~~~H~~~HH~~~HHHHHHHHH~~~~HH~~HHHHHHHHHH~~~~~~~~~~~~~~~~~~~~~~HHHH~H l• H~HHHH~H~~~~HHH~~~HHHHHHH~HHHHHHHHHHHHHHHHHHHHHHH~HHH~~HH~HHH~H~~~~~~~H 

According to the '958 

Reference, 

Recognizing Bigbee discloses one of the '958 Patent's 

ln optmHional block 302, SAL asserts 
a General Purpose Event (GPE) 
lntt.•r·.rupt by w-riting to the GPE 
assertion register, This muses the OS 
to e:xt.•ctde its interrupt handler, 
which \Vil! run an /\CPI !Vfachine 
Language ("A\lL") l'l.-·fothod 
associated \vith this particular 
interrupt In this i..~xarnple, this Al'vtL 
method that is executed responsivt'. to 
the interrupt generated hy the GPE 
illclmlt.$ an AML instruction called 

40 

methods of using finnw-are to trigger an 

operating system 10 idk: tlw lockstep pair q[ 

proce,;;sm·s by di.sclosing: 

When an ev(.~nl occurs \Vlthin data 
process-ing system ... , finmvare , .. 
causes a hit to he set ,vithin an event 
status register. such as n gt.•nend 
purpose event (GPE) status 
register, to indicnt"e Ute occurrence 
of the event lf a corresponding bit is 
set \Vithin an event enable reaisteL the ,..._, ·.• 

occunence of t.hc event nrny be 
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"Notify'• This 1'Notify!! operation 
includes an indication of the CPU 
ot~ject that has lost lm.:kstcp (i.e,, 
identifies whkh processor nwduk 
lost its lockstep) and "Device Check" 
as argurnents, This A!'v!L instrnction 
causes the OS to examine the 
processor module object (t\g., 
examine the STA status for this 
processor module) and realize that 
it is healthy and can be reclaimed 
by tht• OS (e .. g., because the ~ST/\ is 
set to !!Present, Enabled, and 
Functioning"). , . Once the OS 
receives the Notify event, in 
operational block 303, the OS 
determines that STA for the 
processor module objet.'t indicates 
that the processor module is hcalt.hy 
and ready to he d.aimed, and thus the 
OS claims control of the prou~ssur 
fr.oi:n the system firmware. 

Id. at 10:65-! 1: !9. 

signaled to I an l operating system ... 
. vfa the generation of :t syste,n
vis.ible interrupt (e.g. a S)'Sh.>:tn 

control interrupt or "'SCr). The 
Oflt'tating system ... tet·dves the 
system-visible interrut1t, 
dch.'rmines '\'hat e,,ent caust.•d t.be 
int.errupt. and t.hcn services the 
event. by executing i1rogntm code 
(e.g. control methods} 
corresponding to bits set in the 
.e,··ent status register, 

Bigbee (Ex.. 1004) ~: [0017], see also, [00371 

('"Once the processor h,:is. been inserted and/or 

activated as described, the OS modifies its 

intc~rnal dat.a st.n1ctures t.o indicat.t.\ tlrnt. th,~ 

processor is online and available,"). 

The '958 Patent also states that "[f]ir.nnvare . Bigbee discloses orK~ of the '958 Patent's 

.. utilizes an ACPI method .. Jo trigger [an] methods of using firmv-inre to tr(gger the 

OS .. , to 'check [hr' fa] master processor. , operating system to recognize the loduaep 

. , thereby reintroducing the master processor . pair {?/'processors having recovered lockstep 

, , to [the] OS." '958 Patent (Ex. l 001) at 7:7~ by disclosing "finmvare , . , [that] gent.'.nites 

9. Tb .. ~ '958 Pat,mt indicat,~s that the ACPl an SCI to the OperMing Systern" that triggers 

1m:.:thod is one that triggers the OS to call ''the operating system [to query] firmware to 

" STA."·' ld. at 62~66. determine the status ... of the processor" 

using "one or more contrni methods (e,g .. , 

. ..STA .. J' and ''{modify] its internal data 

stmctures to indicate that the processor is 

., According io the '95.8 ACP! Specification, _ST/\ is a ''control meih;xl lhat retu:ms a device",; :;:.tatus. ,, '958 A('l-'! 
Spcc./fkaiiw1 (Ex, lOl l) at l 6l. 
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<.YHhnc and availabk.'' Bigbtie (Ex. 1004) ~! ~. . . ,, 

As can be n.~adily seen in this ('.Cm1panson, Higbee describes the '958 Patent's methods fr.ir 

[triggering] ihe operating Jystem ro recogniu.:: the lodstep pair q(processors lurving recovered 

lockstep ,vith the same system-visible interrupts and ___ STA control rndhods being used for the 

same purposes. See tVo{fe Deel, (Ex. l 003) ,rt 93-96. A.ccordingly, Bigbee discloses !imitation 

f ! Bili], 

[ I CJ respom:it'e lo saitl detecting h>SS of lockstep, using suid fil'mwure to 
d<.'termine if lockstep ls recoverable for the lodt(,'f ep pttir t~f prm..'~\~ors, 

Bigbee discloses this limhation by disclosing fimnvare that (I) "attempts to correct 

processoM·dated {~rrors \Vhere possible'' and (2) receives a ''.rcC:O\'t.'rable machine check 

t~xception" gt~rterated in responst~ to "errors 'Nithin individual proi;::essor cores .. _ \Vhk:h caust$ 

hardware, , . to break lock stq, bet\veen at least t\NO processor cores.'' Bigbee (Ex .. ! 004) ~i [00191, 
., f "'(f111 ., ["(){)2...,.! 
l: 0 . ./..,. h ii.·· -1-.,_, 

According to the '958 Patent, "finmvare ... detennines, .. whdht.:r [aJ det.ectt:d LOL is a 

recovernhk: LOL'; by dt.'.termining "\vhether the detected LOL is ofa type from ·which the finmvare 

cnu tt:cover kK~kstep for the lockstep pro,:essor pair ... without crashing the system." '9.58 Potent 

(Ex. 1001) at 5:51-56, The '958 Patent further clarifies that "lockstep is recoverable for cenain 

detected LO Ls (s.,vhich may be referred to as ·nx.:overabk LOLs '}, \Vhik lockstep is not rccovcrnbk'. 

for other detected LOLs ('which may he reforred to as 'nmM\~coverabk LOLs' ). If the lockstep is 

not recovernbk: from the i:.ktedt.'.d LOL, then . , . fim1warc, , . crashes the system," '958 Patent 

(Ex. 1001) at 5:46A9, Thus, Higbee discloses using said fi'nmvare to determine {( fockslep is 

recoverable}H' the lockstep pair qf processors by disdosing firmwar,~ that "attempts to correct 

1>rocessor-n.·lated errors when possible," for example ,vhen the crmr is of a "n.>covernhle" type, 

Higbt..!e (Ex, 1004) ir [002.ll A POSlTA would have understood that Bighec's disclosure of 

attempting to correct processor-related errors, such as loss of lockslcp, "'when possible," e.g., 

when they are of a '·recoverable'' type, s.,vou!d necessarily involve Big bee's finmvare determining 

s-vhcther such errors arc recoverable, St.>e l-fo(fi0 Deel, (Ex. 1003) ',11. 97-99. 
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!'101 wherein said using said .finnwllre to tfett.'1wine if lm:kstep is recf!verable 
further clmtprises determining ifa lockstep mismatch lws m .. 't'urretl between 
the lackstty1p11ir tJfprocessors. 

Bigbee teaches this limitation by disclosing "'fimnvare,'' that "monitors processor core 

store operations or "'\l,-Tites" to shared cache 306 to detect inconsistcndes in the generated results 

which indicate tm FRC mismatch error.,,, Bigbee (Ex, I 004) ~l [0033], i1 f0034j. 

The '958 Patt::nt describes ''[ e]rror detect logic UC ... for detecting a lockstep rnismatch 

lx~t\veen master prot.:cssor l 2A and slave prm.:essor l 2B. '958 ?au.wt (Ex. I 00 l) at 4:46-49. The 

'958 Patent further de.fines '·lock.step n1ismatc.h" as ''the output of the paired processors not 

matching," Id at 2:3 !-33. 

Bigbee similarly discfosc'.S c/(,,tecUng if a lock'>tf...p rnismatch lu,s occwred betlveen the 

lockstep pair q{pmcessors hy disclosing finmvare--based logic thm detects a ''mismatch error'' 

defined as ''1nconsistencks in the generated r~$ults" of t\\·'O processor cores that «operntt in an 

FRC mode in which identical instructions may be provided to each core and concurrently executed 

on identical data_,,, Bigbee {Ex. 1004) , [0{)3JL see afro 1! [0002]. A POSITA \vould have 

understood that Bigbee' s disclosure of detecting mismatch errors between hvo pmcessor cores that 

operate in an FRC mode discloses the claim !imitation of determining tla lockstep misrnatch has 

occurred behi•'(X.m the lockstep pair ofpmcessors. See J.fi>{f<:i Deel. (Ex. ! 003) ii~: 100- l 03. 

Claim 2: The 1tu~1lwd of claim J ivltel'l:.'in SYlid using jirmwtlh.> M trigger an operating 
\l'Stem to idft> the lack.step pair <~{processors f11rt!ier et>mprises: using tile 
.firmware to trigger the opernting system to idle a mast,~r prt>Ct'1ssor of the 
lt>d.~:tep pair ,~{ proces,w>r,~~ 

Bigbee discloses this lirnitathm by disclosing "two or 1nore tlhysical ptot.·essor cores 

operating lock step:'' and a dua!~core processor having a «first processor core." Bigbee (Ex. 1004) 

The '958 Patent defines a ''master processor" as either one processor of ''a lockstep 

processor pair'' or a "first core" in a "dual con.~ processor,'; '958 Patent (Ex, 100 I) at 4:J 7-2L 

'Tims,, Bigbee discloses a master ptocessor by disclosing ''ht>o or mon, pl~wdca! processor cores 

operating lock step," one being a master processor as defined hy the '958 Patent, and/or by 

disclosing a dual~c:on .. ~ procl~Ssor having a "first processor core" and "a S(~Cond prncessor core/' the 

first processor core being a master processor as defined by the '958 Patent Bigbee (Ex. l 004) ~i 
roo I 4J. ,: 1:0019]. Accordingly, Bigbee discloses using th!'Jtrnrn,are to trigger the operating SJWtem 
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to idle a master processor of'the lockstep pair <).lpmcessors by disclosing using the firmware to 

trigger the operating sy-,tem to idle one processor of a lockstep prncl~ssor pair or a first core in a 

dual core pro,.x::ssor for at !.ta.st the reasons disl:ussed in ! I Bil, A POSIT,A would have understood 

that Bigbee's discussion crf trigg,~ring processor n~n10val antidpates triggering a mibter processor 

to idle. See fVo(.fe Deel (Ex. 1003) 1i I 04- l 06. 

Claim 3: The method ttfcfaim 2 wlwrebt Sllid using firmware to trigger the op1.tmting 
system to Ne()gnize tlte lock.,;;1£1p pair ofpN.u'essm:r luwing n.•1.'oW?red lockstep 
further am11n'ists: using the firmware to trigger the operating system to 
n.•cag11ize the 11:taster of tlte lockstep pair t.fproct.wtwrs. 

Bigbee discloses this !iinitation by disclosing "nvo or more phy,;ical procf.''...\:wr cores 

operating lock step" and a dual-core processor having a "first processor core." Bigbee (Ex .. I 004) 

, 10014.J, ii 10019.J. Accordingly, Bigbee discloses a tJHlStt~r of a lockstep pair qlprocessors for the 

reasons d.iscussed in ICLAI ~.-1 2! and triggering the opera ring sy,s!en, lo recogni:e the n1aster (!/' 
the !ocAstep pair r.fprocessors by disclosing using thefirmware to tri6~-;:er !he operating system to 

recogni:e one processor ofa lockstep processor pair or a first core 1n a dual core processor fbr the 

reasons discusst:d in P Biii! . . See f-Vo{fe Deel. {Ex, !003) i: 107, 

Claim 4: The method l?l claim 1 tPlu:rein sa}d detecting loss of lm:kstep compn:~es;: 
det,tcting corrupt ,tat<l in one ,~l said focAstep p,lir t~l pnu·,,ssors that would 
lellti to ,1 lotk.sttp mis,,wteh if ,wted upon. 

Bigbee disdoses this daim by disclosing "FRC logic" (Le,, firmware) that "detects errors 

within individual Jlrocessor cores" that are either "single bit data error correcting code (ECC) 

errors occ:urring in processor cachcls]" "or multi-hit data ECC or parity errors oc,:urring in 

proeessmcac.hetsl," Bigbee(Ex. l004)i: [0018]. ~l[OOl9J, il [00.34]. 

The '958 Patent dest:.Tibes "[ cJrror detect logic 13A and l 38 [that] include logic for 

detecting errors,, such as data cacht.• errors, present in their respective pro~:essors.'' '958 Patent 

(Ex_ !001) Ht 4:42-44. The '958 Patent also describes "[e]xamplcs of error detect logic 13A and 

L1B [that] include knov,in f)arity-based mechani.sms and ECC mcch~nisms." Id. ~tt 4.:44-46, The 

'958 Patent describes separate '"[c ]rmr detect logic l 3C .. ,, which may include an XOR (exclusive 

OR) gate, tbr detecting a lockstep mismatch benveen master processor l2A and slave processor 

12B. hl a.t 4:46-49. The '958 Patent stutes that "[oJne example of LOL is ,ktecfam of data 

corruption (e.g .. data t~u~he error) in one of the processors by a p~u-ity-b:ts·ed mechanism 
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and/or ECC mechanism." .Id at 2:29-31, The '958 Patent's depiction of em)r detect logic UA, 

l 3H, and l 3C is i llustrnted in FIG. 2 bdcnv, 
... ~t:-,.\ ~· 

~x,~:;; : •'-}. ~ 

:s \._ .................... ~ 
·.,./:.;.~~;.;.;.;.~;.;. '• .. ;.;.;.;.;.;.;.;.;.;.;.;;.--.t·--: "": ";_':':':":":"::::":":":":':":':": · ---.. -. - ' 

ld, fig. 2 .. The '958 Patent states tha.t ench of error detect logic 13A, 13 B, and l 3C are capabk of 

detecting loss of lockstep. See id. at 4:56~65. The '958 Patent explains that en-or detect logic ! 3A 

and BB are different than error detect logic 13C in that error dete'-~t h)gi(~ Di\ and 13B detects 

"precursors to lockster1 mismatch" ~md error detect logic l 3C detects actual lockstep n1isn1atch. 

In light of the "958 Patent's descriptions of error detect logic DA, 13B, and UC, Bigbee 

disr!osi?.s detecting corrupt data in one <,fsaid lockstep pair of processors that would lead to a 

lockstep mismatch I/acted upon by disclosing "FRC fogic'' that, like error detect logic 13A and 

UB in the ''958 Patent, "detects errors 'Within individual processor cores," rath,~r than errors 

involving outputs of t\vo or more processor cores, and by disclosing that tht.• errors art.• "'single 

bit data error correcting code (ECCJ errors occurring in processor cache[SI" •·or multi~bit 

data ECC or parity errors occurring in processor cache[sl," ,vhich are the same error types 

and locations described in the '958 Patent Bigbee (Ex, 1004} ~[ [0018], iT [0019]. In <>thcr words, 

as a POSITi\ would have recognized, by disclosing dckcting errors ·with.in individual processor 

cores that are either FCC errors or parity errors, Bigbee disclosc'.s the daimed detection of corrupt 

data in one of said lockstep pair of processors. See /Yofk' Deel. (Ex. 1003.} ~1~! l 08~ ! 12 .. 
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Claim 5: The methtJti t~f claim l wlwrein said ,letecting loss of lm .. 'k'itep comprises: 
,ietecting a precursor to lockstep mism,,tcll. 

Bigbee discloses this claim by disclosing "FRC logic'' that '·detects crrnrs within 

ind.ividual processor cores" that are either "single bit data error correcting code (ECC) ,~r-rors 

occurring in processor cache(sr ·'or multi-bit data ECC or parity errors oc,:urring in processor 

cache{sJ.''Bigbee (Ex. 1004)iT [0018], ~( [0019]. 

In light of the '958 Patent's descriptions of error detert logic 13A, 138, and l 3C discussed 

in !CLA(l\l 41, Bigbee discloses detecting a precursor to lockstep mismatch by disclosing "FRC 

logfr.:'"' that, like error detect logic BA and 13!3 in the '958 Patent, "detects errors ,\:'itbin 

individ1.ud proct$S(H~ ,~ore~," rather than errors inv9lving outputs of t\vo or more processor cores, 

and by disclosing that the errors an.• ••single hit data error correcting code fECC) errors 

occurring in processor cachcfsf' *"(ff multi-bit data ECC or parity errors occurring in 

processor t·.acheisl," ·wJ1ich arc the same error types and locations detected by error deh .. x:t logic 

13A and 13B in the '958 Patent Bigbee (Ex, I 004) 1100 I SL 1 [00 l 9} In otht'.r \Vords, a POSITA 

\'l.·'Otdd have recognized thatBigbee's disclosure of detecting emxs occurring in processors cache's 

discloses the claimed detection of precursors to lockstep mismatch. See fVo(le Deel. (Ex.. 1003) i:il 
113~!15. 

Claim 6: The method of c!t1im l wherein so.it! detedittg loss of lockstep comprises: 
tletetting lm:kstep mismatch between the lockstep pair ofproc£:'SStn·s. 

Bigbee d.isc!oses this claim hy disdosing ''FRC logic 308 [that] monitors processor core 

store operations or "\vrfres'' to shared cache 306 to detect hH.:onsist:encit•s in tlw gt~nt~ndt~d results 

'Which indicate un PRC mismatch error." Bigbee (Ex. 1004) ~ [0033]. 

As i..kscrihcd above, the '958 Patent ,ks<-:ribcs "[eJrror dettict logic l. JC ... lbr delccting a 

lockstep mismatch bet\veen master processor l 2A and slave processor 12 B. '958 Patent (Ex. 100 l) 

at 4:46-49. The '958 Patent further defines ''lo,:kstep 1nfamatch" as "the output of the paired 

processors not matching." Id. at 2:31-33. 

Bigbee sjrnifarly disck)Si..$ detecting lock'Hep tnismatch betiveen the !ocbtep pair cf 

processors by d.isclosing similar logic that detects a '"mis11wtd1 error" defined as '\nconsistcncies 

in the generated results'· of t\vo processor cores that "operate in au F1lC mode in \Vhich identical 

instructions may be provided to each core and concurrently execuh.~d on identical data." Bigbee 
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Claim 7: 17w method of c/11.im .l further ,·omprising: {Y determined tlwt tl lockstep 
misnmtdi has m.Jt occurred between the lot•.hstep pa.fr t~f pr<1et.fssors, then 
t1,,1ermini1tg tit.at tlw lo~'s of lockstep is recowm1bf<',. 

Bigbee discloses this claim by generating a "rccovernble machine check exception'' in 

response to detecting "errors :,;.vithn individual processor cores ... which causes hardware ... to 

break lock ster:i bet\veen at least two nrocessor cores," which is one ,.vav in which the '958 Patent i ... ' ' .., 

discloses de:tcnnining that a lock<.;tep mismatch has not occurred betH-'een dw lochtep pair t?l 

processors as discussed above in connection ,vith !CLAU\l 41. Bigbee (Ex. l 004) iJ [00 I 9]. 

The '958 Pattmt states that "finmvare ... <kterrnim.~s ... \.v·hether [a] dek.!ctcd LOL is a 

recovernble LOL" by dt~tennining '\vhclher !he detected LOL is of ~l type from w-I1it.~h the finmvare 

can recover lockstep for the lockstep processor pair ... ,vithout crashing the system." '958 Parent 

(Ex, 1001) at 5.S! ~56. The '958 Patent further ,:larifit.$ that "lockstep is recoverable for certain 

detected LOl.s {'Nhich may he referred to as ·recovcrnblc LOLs'), \vhik lockstep is not recoverable 

for other detedt~d LO Ls (,vhich may be refon-ed to as 'non-recovernbk LO Ls'). 1f the lockstep is 

not recoverabfo from the detected LOL, then , .. firmware ... crashes the system." '958 Patent 

(Ex. l 00 l) at 5:46-49. 

Bigbee ~imi!ar1y discloses ff' determined that a locl(step misnunch has not {.u;:cwTf/d 

benveen the lock,;;tep pair f~lprocessors, then deterlnining that the loss <~{lockstep is recoverable 

by disclosing "FRC logic [that] detects errors \Vithin individual processor cores ... \vhkh causes 

han.hvarc , .. to break lock step ben:veen at least two process-or cores \.Vithin a processor package" 

and "'[h]ardw-arc {that] disables any of the pat:kagt/s error containing cores. , . and generates a 

recoverable machine check exception." Bigbee (Ex. 1004) 11[0019]. Bigbee further discloses this 

limitation by disdosing finm:vare that "attempts to correct proccsscn--related errors ,,,hen.· 

pos§ible'' Bigbee(Ex. l 004)~1 [0021]. A POSITA v,muld have recognized that Bighee's disclosure 

of attempting to cun-ect pnJtcssor-rdatcd errors "where possible» in dudes determining that tlu.~ 

loss <?.l lockstep is recoverable alter il is determined that a lockstep ,:nismotch has not occurred 

benveen the lockstep pair <?f)wocessors. :iee Wo(/i? Ded (Ex. l 003) ~, 1 l 9- l 2L 
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Claim 8: The method of c/11.im .l further ,·omprising: {Y determined tlwt tl lockstep 
mismutdt has {}Ct'llrre,l between the l<ickstep puir of pmcessors, then 
tf,,termining that flu, lo~'s of lockstep fa not recovenible. 

Bigbee discloses this claim by disclosing firn1\varc that "ntte:mpts to correct processor

related errors where possible.'' Bigbee (Ex. 1004} ~l [0021]. 8 POSlTA \V0tild have recogn1zed 

that Bigbee's discussion of attempting to correct proc:essor-related errors \.vhere possible would 

include idcntif-Ying situations \Nhcre recovering lockstep is not possible. See ff'o{{t, Deel. (Ex. 

Claim 13: [13:PREI A ~ystem comprising: 

To the ,~xtent the prcmnhlc is limiting, Bigbee disdoscs "'a daHl processing systciu 100.'' 

Bigbee fEx. 1004) ~! [0014], see afro fig. 1. 

id, fig. l, 

~~:-·:,..., 

< 

[l3Al ,m AdPtmced Omjigumthm tUUl Pt1wer lnterfttce (ACPl)~ctJmp1lfible 
aperating ~ystem; 

Bight..>e discloses tbi.s limitation by disclosing '"an advanced configuration and pmvct· 

intedacc (ACPl)-compliant data processing system." intluding an "'operating system'' that 

utilizes various ''ACPI control methods'' and "ACPJ machine language (AlvtL) prngrarn code." 

Bigbee (Ex, !004), f0014J,, [0016], ~[ f0025J. 

~ NOTE: C!,iim { r,N;ites r~covering li:om lo~~ oflockstep. Tlw limitation ofdaim S suggests thatdaim I is not limited 

by at le.ast hmit;;:uions !1UHJ and 11 BiHJ as it w,1uld be irnpos'>ibl.:- to rtx.:ovt\f from something that is not n~-.::oventbk
See M.P.E.P § 2l l UN. 
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For example, Btgbct~ states that 

Accordingly. opt.•rnting systt.•m I 06 includes operating system-directed po\,ver 
rnanagcmt\nt (OSPl'vl) program. code, and an ACP! device driver and firrnv..-arc 104 
compri.ses an ACPI BIOS including ACPI machine language (AlVt I...) n1. rograrn code 

• I!.,.. w ~ . . ,:....: 

describing ,,vhat hurdvnire devices arc present \.vithin data processing system 100, 
as ,-vell as their configuration and inteli11ces., via ACPI control methods, objeds, 
registers. :1ud tabks. The disclosed ACPJ device driv~~r within O[H.'rat.ing system 
I 06 acts as an Afvl L interpreter to interpret and execute Atv1L program code. 

Bigbee (Ex. l004) il [00!6], 

In another example, Bigbee states that ''Operating system l 06 receives the firmware,. 

generated SCl and utilizes ACI)I control methods. , .. " Bigbee (Ex, I 004) 1 [0025J. 

113 Bl master pn.wess,>r t>J1l'rttble to pnwes,,; instructions $t.'he,t uh!tl by s1.1id A CPt
comptttible (Jpemting system; 

Bigbee discloses this limitation when given its broadest reasonable interpretation in light 

of the '958 specification, 

As discussed in fCLAJl\.-J 2L the '958 Patent defines a ''master processor" as either one 

processor of "a lockstep processor pair" or a "first cor!/' in a ''dual core prm.'.cssor," '958 Patent 

(Ex. 1001) at 4: 17-22. Thus, Bigbee discloses a master fH'O(X:.~'>'sor by disclosing "two or more 

Jlhyskal processor cores operating lock skp," one hdng a rmtskr processor as defined by the 

'958 Patent, and/or by disclosing a dual-core processor having a "first processor core" and "a 

second processor core," the first processor core being a master processt)r as defined by the '958 

Patent Bigbee (Ex. 1004) 'l l.00 l 41 ii [0019]. Accordingly, Bigbee discloses a master processor 

operable to process instructions scheduled by said ACP!-cornpatible operating system by 

disclosing "'two or more physical processing elements or ,,~ores"' that exectite "'kfontical 

instructions" on "identical data" of a loaded operating system. S'ee id at ~1 [00 !5]-

[13Cl slavepmcessor lm:ksteppetl 1vith the master prOl't!SMJr opemhle to per:ft.>rm 
retlumlant pnu·essing of Sllid instructiom, sclteduled fi,r the master 
prm'estmr; amt 

Bigbee disdoscs this limitation by disclosing "two <ff more physical processor fores 

operating lot.•k step" Bigbee (Ex. l 004) i• [00191, see also~! [{}002]. 

Bigbee disdoses "two or nmrc processor packages. \Vhere each physical processor package 

intludt~s two or more physical processor cores operating lock .step in FRC mode." Bigbee (Ex.. 

!004) i: [0019]. Bigbee discloses that \vhen the ''t,vo or more physical processing elcrnents or 

\:(ffe:s "' ""are operated in a funt:tiomd redundancy check (FRC) rnode ... identical instrnct1ons are 
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provided to cacd1 core and concurrently executed on identical data." Bigbee (Ex. 1004) i; [00021 

A POSIT/\ ·would have understood that Bigbee's discussion of"'two or more physic.al proee.ssor 

cores operating lock step" antidpates a slave processor lockstepped 1rith the rnaster tH·ocessor 

operable w pe,,:fhrn1 redundantprocessingqfsaid instructions schedu/edfor the master processor, 

[l30il .t1rmwart.• opembh\ rt.'lpm1sfre to detectifm t?{/os,~ {~{lockstep between the 
master mul slave processorst tt, use ,m ACPI method to trigger the 
opt.'IYtting s.ystt.'m to idle tlte master processor, 

Bigbee discloses this !imitation by disclosing finmvarc that, in response to a "break" in 

"lock step," signals "'the occurrern.:e of the e,,cnt to [ an] op~m1ting systen1 ... via the generation of 

a system~visible interrupt (e.g. a systcn1 control intermpt or 'SCI')," sig1mls "'a request for 

processor removal or t'.Jel:tion'' by "!generating] an SCI to [anl operating S)lShm1,'' or "!uses] an 

AC Pl Nofrfy c0111n1and'~ to ''[notify] [anJ operating Systern ofa request fbr processor hot rc:7novar' 

for at least tlw reasons discusst:d in [I Hi}, Bigbfe (Ex, 1004) ~· [0017L ~1 [0021.!, ~l [0022], 1 [0036]. 

[13DH! (finnw;tre operable to) attempt to recover lockstep between the mast.er 
and slave fJrot~essors,. and 

Bigbee discloses this Htnitation by disclosing finmvare that ''resets" or "reinitiahzes'' a 

processor package lmving two processor cores and then "re-enables FRC mode luck step operation 

between [the] two or more of the package's associated processor .cores'' for at !east the reasons 

d.iscussed in 11 BHJ. Bigbee (Ex, 1004) ,i [0024], see also ~l f0037], 

{t3Diiil (finnware operable) ff recovery of locksh~p is sut:cessful tlwn use an 
ACPI method to reintroduce the master processor to the opernting 
systt'm. 

Bigbee discloses this lirnitation by disdosing firmware that, alkr "lock step'' is "re~ 

enabled" fi)r a processor package having two processor cores, "initiates a pla1form~1ndependent 

device insertion sequence for the processor package's associated processor by generating a system 

control interrupt. {SCI) to fan] operating system." that triggers the "'[o]perating system [to} 

responsively fmodifyJ its internal data structures to rdk:ct that the package's assodawd processor 

ts being brought on line .and then wakes and configures the associated processor for use" fhr at least 

the reasons discussed in I lBiiiJ. Bigbee (Ex, l 004) i: [00241, i: f0025J., see a/soi: [003 7}-
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Claim 14: 11tesJwtem ofcl(lim l3fiuthercmnprislng: errortletectfrm logil'/<n·detecting 
loss tif' fot'kstep beht't-7Cfl the master mui slave processm·s. 

Bigbee discloses this limitatkm by disclosing ( 1) "t.wo or more J)hysical 1,rocessor cores 

operating lock step" and (2) "[detecting! errnrs ·within individual processor cores ... ,l·hkh 

causes hardware .. . to break lock step" for at k~ast t1x: reasons discusst'.d in 11Al Bigbee (Ex. 

!004} ,1[0019]. 

Claim 15: The sJwtem t~lcluim l 3jiutlwr cmnprising: N.mr detection logic for iletttcting 
lt precursat to loss tif 1(1cAstep. 

The limitation of {CLAll\-1 151 is substantially similar to the lirnitation of ICLAlt\·'I 51, 

with the lirnitation of I CLAIM 151 being the error detection logic, which corresponds to the FRC 

logic of Bigbee, thatpcrfrmns tht.: detecting in (CLAlM 51, Thus, Bighct: discloses the limitation 

of JCLAll\J 15) for the reasons discussed in connection \Vith f CLAIJ\·1 51. !-lee Bigbee (Ex, l 004) 

,i {00 l 8:1, ,i [0019], 

Claim 16: The SJwtem of claim 15 wherein said pretursor to f(Jss <?{ lockstep is treated us 
said deucti<m ,~floss t~flacki;tep. 

Bigbee discloses this daim by disclosing 'TRC logic" that '"detects errors within 

individual prn<.~essor cores" that are either "single bit data error correcting cod,• (ECC) errors 

occurring in processor l'a.che{s}" "'or multi-bit data ECC or parity t·r.ro.rs occurring in processor 

ca chefs!,'' \vhich is the samt technique disclosed in the '958 Patent being used to detect prccun,Qrs 

to loss of lockstep and thus loss of lockstep as dcsl:ribed above in connection \Vith [CLAIM 51. 
Bigbee (Ex. l 004), [0018], ~! [0019]. 

As rnentioncd above, the '958 Patent ust$ ''Loss of lorkstep" (i)r "LOL ") broadly to "n.~for 

to any error in the pair of Jockstep processors,'' '958 Patent (Ex. 1001) at 2:27~28}. As such, a 

POSITA \>..,,(n.dd have understoud the meaning uf loss ql/ockstep to include dctec,ting any crrnr in 

a pair of t'>vo or n1ore physical processing elerncnts or cores that itre operated in a functional 

redundancy check (FRC) mode, which ,vould include the "ECC or parity errors'' described in 

Bigbee as being treated as said detection (?floss (){lockstep, See f'Vo(.fe Dec{ (Ex, !003) i:11140-
142. 
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Claim 17; 17,e system of clt1im .l 5 wherein sma e1rfJr deft.'ction logic comprh,es a parity~ 
based ffU?.t.:lumism. 

Bigbee discloses this claim by disclosing "FRC logic'' that "detects crrnrs within 

ind.ividual processor cores'' that are "parity errors occurring in processor cachelsl," Higbee (Ex. 

I 004) ,: [00 Jin ~l [00191, see also /Fol.le DecL (Ex, 1003) ~\ I 43. 

Claim 18: The system l)f daim 13 further comprising error tleteetilm logil' fi1r tleteclittg 
lm:/{step mismmcft between the mllster am! slave pmcesst,rs. 

The !imitation of (CLAIM 181 is substantially similar to the !imitation of {Cl,AIM 61, 

with the lirnitation of ICLAlM 181 being the {/tror detection logic that perthrms the detecting in 

[CLAU\4 61, Thus, Bigbee discloses the !hnitation of jCLAll\l l8J lhr the reasons discussed in 

connection \Vith ICLA[\J 61. See Bigbee (Ex, 1004) i• [0033]. 

Claim 19: [l9PREI .A system £:omprising: 

To the extent the preamble is hrniting, Bigbee discloses "a data processing syst,,m WO.'' 

Bighee (Ex, l 004), [00 I 4L see also fig, l, 

[ 19.A l a pair of im.'kstep pmcessors mul 

Bigbee disdoses this limitation by disclosing (I) "two or more physical proct.'.ssor cores 

OJlerating lock step" and {2) "ld,etecting] errors within individual prrn:essor cores .. , which 

causes han:hrnre . .. to break lock step" for at least the reasons discussed in ! IA), Bigbee {Ex. 

I 004) ii [00 I 9]. 

! 1981 comp11ter-e:x..:ec11table fitmwllrt?. '-'mle stared to a cmnputt•r-readahle 
11wdimn. the com1.mter-execuu1hlefin1nw1re t'otie comprising: 

Bigbee discloses this lirnitabon by disclosing "executable fimvNare" that '11mvides an 
tlbstraction layer between ... [anJ operating system ... and hanhvare," the firm\vare being stored 

in "rnemory," Bigbee (Ex, I 004) 1 [00! 4], ~! (0029] ("mcrnory [stt)ring] one or more fim1,varc 

interfaces {e,g, SAL or i\CPI BIOS pmgr:mn code)"\ ~l f0034J, 

Il9Bil,firmware code~ responsfre to tif.'tectimt of loss t~{lockstep between 
the pair of lockstep processors, for tleterminillg ff the /1.>ckstep is 
rN}tnierahle for the pair t?f lockstep prot~t'tssor,~, whert.4n said 
firm.ware codefi>r determining if the htckstep is ff!COW!tltblefurther 
compJ'ises .firmu,•are code for determining ff a lock~tep mismatch 
ltas occurrt?d betwef.:.'tl tlu.• pair o_f lockstf.:.~/J pmct•ssars; and 

Bigbee discloses this !imitation by disclosing firmware that (!.) "attempts to correct 

proct~ssor-rdated errors \Vhere possible," (2) receives a "recoverable nrnchine check exception" 
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generated in response to "errors \Vithin individual processor cores ... vvhid1 causes hard\vare ... 

to break lock step bet\veen at kast l'\VO processor cores/' and (3) "monitors pro,:essor core store 

operations or "vvritcs" to shared cache 306 to detc(~t h1consiste.ncies in the generated results 

which indicate llll FRC misnwtc/1 err(Jr" !<)r at kast the reasons discusst.:d in [1 Cl and (1 DJ. 

Bigbee (Ex. l004) il (00!9], il f002l], 1 [0022], ~i [00331, ~i [0034]. 

I I 9Hiil .firmware .code,. respmisive to determining thtlt the lockstep is 
recow1u1ble, fi>r tr(!fgeriltg an operating system to idle tlu:.> 
pmcessors, llttempting to renwer lodistep between tht.• pttir of 
prace,\'sors, ,md if lockstep t.;; sm:cessful{v recorered bt.'tween the 
pair tif pmcessors, triggering saitl openiting ~ystem to recognize 
tilt.• processors as being aw1ilablefor receiving instructions. 

Bigbee disdoscs/tn.rnrnre code, responsiW:.' to determining thar the !ocko:;tep is recoverable, 

ji.H· triggering an operaring ,~vsten-1 to idle rhe processors by disclosing firmware that, in resp<.Jnsc 

tu a ''break'' in "'lock step," signals "the occurrence of the event to [anj operating systern , .. via 

the generation of a system-visible interrupt (e.g, a system control intt,rrupt or 'SCI')," signals "a 

request for processor removal or ejection" by ''[generating] an SC! to fan] operating system,'• or 

"[uses] an ACPI Notify command'' to ''[notif\] [an] <}perming System of a request for processor 

hot removal'' fbf at least the reasons discussed in ll Bil. Bigbee (Ex. I 004) ~l roo 17], ,i 10021 t 1 
f.0022t ~! [0036]. 

Bigbee further discloses finmvare code. responsive w deter,nining rhat the lockstep is 

recoverab!e,fiv. , . atteT11pting to recover lockstep lu.:'t\.reen the pair q.fprocf\•;sors by disclosing 

fim1,varc that ''resets" or "reinitializes" a proi;.:cssor package'. having t\vo processor cores and then 

"re-enables FRC mode lock step operabon between fthe] two or more of the package's associated 

processor cores" for at least the reasons discussed in 11 BiiJ, Bi,gbee {Ex, 1004) ii [0024:l, see afro~! 

[00J7J, 

Bigbct: disdosesjlrmware code .. responsive to determining that the lockrtep is recoverable, 

for . , , triggering said operating ,\ystem to recognize the processors as being available for 

receiving insrructions by disclosing fim1\.vare that, aller "lock step" is '"rc-t.:nabled'' for a processor 

package having t\1.-'n processor con~s, '"initiates a platfrmn-independent device insertion s,~qucnce 

for the pR>cessor package's associated processor by generating a system contTo! interrupt (SC I.) to 

[an] operating system"· that triggers the "[o]pcrating system !to] responsive!~/ [modi(y] its internal 

data strncturcs to reflect that the package's associated processor is being brought onlinc and then 

53 

Page 58 of 92



Request for 1::¥ Parte Reexamination, U.S. Patent 7,502,958 

'Wakes and t:onfigures the associated proct~ssor for use" for at least the reasons discussed in {l Biiij. 

Bi,gbee (Ex, l 004) '1 f0024J, 1 [0025], see a/sot [0037J. 

Claim 20: The ~)wtem t!fduim 19 wherein the code for attt•mvting ta reN.Jver lock,1ep 
fitriher comprises: code for resetting tft,, pair t~f pn>cessors. 

Hi£!hee discloses this !in1itation bv disclosing firmware that ''resets'' or "reinitializes" a 
V ~ ~• 

processor package having t\vo processor cores and then "re-enables FRC mode lock stt~p operation 

bet\veen [the] two or more of the package's associated processor cores."' Bi,gbee (Ex. !004) ~I 

Claim 21: 11ie system <if dttim 19 »•herein said opemting system ls tm .Adwuu.:e,J 
OU(figumtion mu/ Power lt1ttr_ft1ce (4CPIJ~comptttible tiperating system, 
said code for triggtfring the operating system to itll£~ the processors 
comprises,: cmle for using au ACPI 1netlwd to idle th.epmcessors, 

The lin1itation of {CLAJ i\l 21] is substantially similar to the lim.itations of [l3A! and I lBi!. 

'Thus,, Bigbee discloses the limitation of lCLAll\l 21 j for at !east the reasons discussed in 

connection \Vith ll3Al and [lHil, SeeBigbee(Ex. !004)i1 [00!4:Lil [00161, ~i [0017], ii [0021], ii 

l·o'•T1] t! ru··{n ~l Cd'}')'"·••"• ' l}.:...:.._, :! L ,.:..) , i: i.l t ,)IJJ, 

Cfaim 22: The system ,4· claim 19 whet't!.in said opert1ting system is an AdJ•am~ed 
Configumtion mu! Pl1wer Interface (ACPJ)~complltible opertttlng ~ystem1 
slliti code for triggering said operating systt•m to n.•COJJfllW tile proat;son; llS 
being llvailable fi>r receiving instructions comprises: cadef<1r using an ACPJ 
metlwd to cause the operating system to checkfor the prm:essot:~. 

The lirnitation of ICLAll\'l 221 is substantially similar to the limitations of JtJAI and 

pnm1. Thus, Blgbce disdoses the limitation of ICLAlM 221 for at least tlh.~ rt~asons discussed in 

connection with !]3A] and 1-1 Hiiij. See Bigbee (Ex, 1004) t [0014], ~j [0016J, t [0024], ~j [0025]. 

,1 [0037]. 

C. Ground 2: Bigbee under 35 U.S,C. § 103 

As explained above, Bigbee discloses each and every element nf claims l ~8 and 13~22, To 

the extent Patent Chvner argues that Bigbee '-foes not expressly disclose each and every elen1ent, 

any differences bei:\VC,.m the disclosure of Bigbee and the claims of the '958 Patent would have 

been 1ninor and obvious in view of the knowledge of ~i POSlTA at the time of the earliest priority 

date of the '958 Patent (e.g., in view· of Saffbrd, klarisetty,_ and CcpuHs), See ffd{/E' Deel. (Ex. 

I 003) t1[ 75-155. 
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D. Ground 3: Safford in view of Mal'isetty 

C!a.ims 1-8 and !3-22 '958 Patent are obvious in Vk\.v ofSaflbrd and !Vlarisetty. See J.Vo{k 

Deel. (Ex. 1003) ~N l 56-283. For t~ase of reference, Requester has pn.wided some propost~d 

obviousness rejecifons for claims l ¥8 and 13-22 below·. Requester has ,ilso provided a detailed 

mapping of SaHbrd and r-,,.forisetty LO claims l ¥8 and 13-22 in Appendix Et 

Claim l: []PRE! A met!wd ctJmprlsing: 

To the extent the preamble is limiting, Safford discloses a ''method ... used to enhance 

recovc.1]/ from loss of kKk step in a multi-processor computer system.'' Sq[fbrd (Ex. 1005), 

abstract 

[lAJ tfnectiug kiss of lockstep for" lockstep pair t{fproct:.•ssors; 

Safford discloses, or at least rt:ndt:rs obvious, this limitation hy dischJsing ( 1} two 

••processors [that] may Opt.'.rate .. , in a hJck step mode" and (2) associated "en-or detection and 

signaling !t)gic" that arc configured to ''detect an error that ,,,m cause a loss of lock step,'' 

Sqfford(Ex. l005)at3: 1-4.5, see also .f.Yo(/eDec!. (Ex. Hl03nT 169. Additionally, Safford discloses 

"[detecting] a loss of lock step ... [by comparing] outputs from jtwol mkrnprncessor cores·' and 

detecting ''[a] difference in processing" that "is by definitfon a loss of lock st"ep." Id. ~tt 1 :51-55. 

Safford fwihcr discl.oses "detecting a Joss oflock sh~Jl initiating event in a processor.'' 1d., claim 

11 Bl usingjirmware to 

Saffhrd, alom.'. or in combination \-Vith fvlarisetty, discloses, or at least renders obvious, this 

lirnitation by disclosing "l_ajdvanced computer architectmes" .and the same IA-64 Firnl\vare 

utilized in the '958 Patent; that is, a "processor abstraction layer f PAL)" and a "'system abstraction 

layer (SAL) that "can together be kno'Nn as firnH,=are:'9 Sajlord (Ex. 1005) at 1: 11-2.0, Alariseuy 

(Ex. ! 006J i;~! r 0024] and [0026], see aho i; [0007] ("An !ntd Architecture 64 bit operating system 

(IAN64 OS) is an opt.:rnting System \vritten using IAN64 codt'. that runs all lAY64 applications (both 

!A-64 and 1/\-32 cnde)''), fig. I, see also H'o(/i:? Deel. (Ex. ! 003) ti! 157~ i 66. 17(}~ 175. 

9 Note that the '958 PaH.:nt and Saffixd both use "PAL" and "SAL'' intt~rchangeably 1,vith 
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Since Safford does not emplo:y the tern1 "finmvarc," Safford does not explicitly disclose 
. . . 

usingfi.rnnnwe. Hov..,ever, using,firnnvare \vonld have been \Vel! ,vithin the knowledge. skill kvd, 

and common sense ofa POS:ITA at the time Safford vn1s filed and \Vas a wdl-knovn1 characteristic 

of advm1Ccd multi-processor architectures like those disclosed in Safford. See, e.g .. SC{f/'ord (Ex, 

!005) at l:l 1-20, '958 JA-64 Manual (Ex. lOH)) § L7, § ! l, see ab,o Intel EFJ ,)JX!C{flcatkm (Ex. 

i()l•")' 1 f,' f. · tC/f (' ,, .. · ·1·· 1·{)'/.."' ., r·· ., Tl'/'' n 1 ·1••. !{){)'")~' ·1·7l'\ 1·11 'I'h ~ .. ... } at . -1), me ,,/. ,· .,)pec{flcatwn ( :x. . .i 1 o) 9 . ...:., rto JC uec,. { :x. . • ,) . ,i ;! ,- . • . us, 

a POSITA. would have understood tlwt Safford uses firn1\vare. fVo(fe Deel. (Ex, l 003) ~!1[ l 70- l 71. 

To the extent Safford does not explicitly disclose firmwan:, 1\.farisetty discloses the exact 

L-c\-64 firmware used in the '958 Patent lt \\'ou!d ha•;,te been obviotis to a POSITA to corri.bine the 

fin1w,'are teachings of !vfarisetty \vith the teachings of Safford with a reasonable expectation of 

succt!SS fbr at least tlw reasons provide in § LH.3. See also fVo{l'i:.i Deel. (Ex. 1003) 1 172. 

The '958 Patent defines '"firnnvare" as -induding "Pmcessor Abstraction Layer (PAL) [andj 

System i\bstnK:tion Layer (SAL).'' '9 58 Patent (Ex. l 00 I) at 6:31-39, rvtoreover, the '958 1/\-64 

:rvlanual, which is incorpormed by referencx~ into the '958 Patent, includes the follo\ving illustration 

of its firnnvare. 

I l~jE'"l J;;''\i:;T l ! I 
: . : : fxM»..~tb~ FH'm;,,~~~ : : : : 
l '• ~ ·- •)llo l l Jnt~rt~"<;! {ff')} ! l 1 ! 

I , l§T[~~:::.j I ... ~J 
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: ________________________________________________________________________________________________________________ ._! 

'958 !A-64 Alanual § ! L MariscHy, \\.ihich is assign,~d to Intel and v,ras filed before the release of 

the '958 V\~64 fvfanual, includes the fo:llowing, nearly identical, illustration of its finnwarc. 
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Maris-etty (Ex. !006), fig. I. For at least these reasons, a POS!TA '>vould have m1derstood the 

''finm:varc;' "PAL," and "SA.L" furn::tiormlity onvtarisctty to disclose usingfirn-nvare. See ll'o(fi'! 

JlUi] trigger an operating system to idle the lorksteppair tdprt>cessors, 

Safford combined with l'vlarisetty discloses,. or at least renders obvious, usingjtrmware to 

. trigger an operating S:JWfem to idle the lockstep pau- ofprocessors. ,\'ee Sq/ford (Ex. !005} at 

Saffbni discloses, or at least rendern obvious, triggering a node controller to idle a lockstep 

pair q/processors in response to a loss of lockstep b)' disclosing a "processor ltlw.t] detects an 

error event that indicates an impending loss of lock step, , and signals !.a] node controller, .. that 

[a] first processor pair ... has broken lock step and !Jwt the first processor p,:iir ... should be taken 

'off'..line,"' Sqf/hrd (Ex, 1{}05) at 4:36AO. 

Saffi:mt hy itself, docs not explicitly disclose triggering an operating ,~W'll'm as Safford 

does not use the term ''opernting systcn1." Hmvever, Satford states that "[J]rnm the node 

controller's perspecti,,..-e, each pair ofprocessors appears as a single (logical) processor,"' which is 

substantially similar to the perspective of the operating syste.m in the '958 Patent, which "is not 
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avvare ofth:: presence of [a] slave processor .. , but is instead tn.vare off.a] master processor" in a 

lockstep pair of prncessors. Sq{fbrd (Ex. I 005) m 1 :46-50, '958 Patent (E.x. l 00 l) at 6: 18-20, ,,.,·ee 

also Bigbee { Ex. 1004) ii [ 00 l 91 ("each physical processor package in dudes hvo or more physical 

pnJct~ssor con.$ operating lock step in FRC mode as a singk logical processor from th~~ point of 

view of [an] open.1ting system''). 

rvtort'over, operating systems \vould have been \vel! \V.ithin the knowledge, skill level, and 

common sense of a POS!TA at the tirne Safford Vias filed and were a conventional. long-. . . . . . . . . w 

established characteristic of muJti.,processor systems Hke those disclosed in Safford. S'ee, e.g., '958 

iA-64 Manual (Ex. ! 0 l O} § l, 7, § 11, see also Intel EFl Speq/tcation (Ex. 1012) at 1-6, Intel s:,tL 

Si:iec{ficalion (Ex, HH6) § L2, fVo{fe Deel. (Ex. !003), l79, see also '958 Patent (Ex. 100!) 

("PTior solutions attempting to resolve at kast sorne dett.\1..-:tcd SDCs \vithout requiring the s:..,-stem 

to he crashed ha-ve bt~en Operating System ("'OS") centric."), Bartle ft {Ex. l O 13) at § 4.2. This 

vie:,,..v "-Nils also held by· the exarniner during prosecution. S'ee U.S File HLrtory (Ex. l 002) at 170. 

\Vhile the Applicant did argue that the "node controller" in Sat1brd is "not an op-erating 

system" since ''in fig. 3 [of Satford,] the node contrnHer l 30 is illustrated as an independent block 

alongside the CPU hardware blocks, and does not appear to comprise an operating systern nmning 

on a CPlJ" (w.>e id at 136~ 154), the Applicant's argument is nonsensical in light of the '958 

Patent's ovm figures, \vhich i!lustrnk an operating system four times (each time as. an indepl~ndent 

block alongside a CPU hardvvare block). See, e.g.,. '958 Pate.rt! (Ex, !001 ), fig. l 
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Du.ring prosecution the Applicant also argued \-Vitl1out basis that 

Safihrd signals to the node controller that a processor pair should be taken oflline, 
not that an operating system should idle the processor. If Safford's node controller 
merely disables the processor palr by taking it otlline, th is may lead to the operating 
system timing out and crashing as described in paragraph 8 of Applicants' 
specification, 

l),S; F'ile l:fistw:v (Ex. !002} at 154, Applicant's argument is nonsensical, for at least the reason 

that the entire point of Safford is to enable cominut.'.d operation of the system during recovery from 

loss of lockstep. See, e_g., Sq//'ord (E.:-z, l 0{}5) at 2: l--9, 3 :28--31, ~foreover, vvhcn reading the '958 

Patent's disclosure, a POSITA \vould have undt.'.rstood idle to have its ordinary· and customary 

meaning and w indude any oH1ine state of a processor in ,Nhich the operating system do-es not 

schedule code to he cxec.:uted hy the processor_ 

To the extent SaHt)rrl does not explicitly disclose usingflrnm.are to trigger an operating 

system to idle the lockstep pair q.f/irocessars, Marisetty discloses, or at least renders obvious, using 
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finmvare to .. , tr(i?;ger an operating i,ystem to idle all but one processor in a multiprocessor system 

by disclosing "fa] SAL error handling routine [that] causes the systt~m to enter a rendezvous 

state" by "[selecting] a single processor also kmn.vn as a monarch processor to handl.e the error 

and [by causing] the othi:r processors [ to] btx:mm.'. idk or enter spin loops," Jlarisetty (Ex, ! 006) 

i: [0036]. It \V(Hlld have been obvious to a POSlTA to combine the finmvare teachings of Marisetty 

1,vith tht'. teachings of Saffbrd \vith a reasonable expectation of suc,cess for at least the reasons 

pmvide in § ll-LJ. ,5ee ab;o f-f'o{/<:' Deel, (Ex. lOOJ) ~/,( 176-184. 

According to l\.farisctty, an "error handling routine in PAL IOI initiates a rendezvous 

process by signahng nr accessing SAL," "SAL . , , cau inform the OS ... !ayer of the request for 

rendezvous state[,_ and the} OS . , . can then inform SAL .. , that it is ready to enter rendezvous 

state and tells SAL , . , to enter the rendezvous state:' Id ~! f0036J. Maristmy further statc!it that 

''the !ayers may inthrm each other by using intem.ipts .. " Id 

/-\s mentioned abovt:\ Marisetty is an Intel teforence filed just prior to tht~ release of tht~ 

Intel Si\L Specification; vlhich is a companion specification of the '958 IA-64 1\fonual 

incorporated in the '958 Patent. As such, it should come as no surptise that tvlarisctty's abnve

dt~scrihed OS triggering nrethod is mfrtored in the 1ntel S.AL Spe,:ificalion in a section discussing 

machine checks and process<x rendezvous in the context of multi-processor configurations. \Vhi!e 

describing a "Normal Si\L Rendezvous Flmv ,'' the Intel SAL Spt'.cilkation states that 

If the PAL machine check layer determines that other processors must be rendezvoused for 
eu-or containment, it passes an indication to SAL ___ CHECK to perfonn the rtindezvous and 
supplies a return address \1>-'ithin PAL in GR 19. Upon return, PALE __ CTlECK pcrfonns the 
appropriate action and then calls SAL_CHECK again in the nonna! manner (with no 
rendezvous indicator). 

Intel SAL S11ec{/lcation (Ex. 1016} § 45 A figure of this complete process is provided helo\:v for 

ease of understanding, 
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1ntel :,AL Spec{fkation (Ex. 1016), fig. 4-4, 

/\s ,m initial point, lhe '958 Patent states that it.s incorporated '958 Idling Reference (Ex. 

1.008) describes ''[a]n example technique that may be utilized by finn1.vare ... fr,r triggering [an] 

OS ... to idle !al master processor." '958 Patent ( Ex. 100 l) at 6:31 ~39. The '958 Idling Reference 

describes 

\Vhcn an LOL is ddt:ctcd, an MCA (J'vlachine Check ,Abort) is generated. As soon as the 
MCA is generated, the ''state" of the processor is saved. That rneans all of th~ control 
registers, stack and RSE pointers are moved to a storagt: area (both memory and extra 
registers in the processor) so that the application that \vas running cm the processor Gln he 
resu.rned later on .. The l\4CA is processed and then all of the stored pointers and registers 
are rdoad,:d to exactly what their values were when the tv1CA occufft.'.d. Tht'. systt:m 
fimnvart'. calls PAL MC RESUlV1E, Vlhich triggers PAL to correct the internal statt: of the 
processor, That is., PAL l'vlC RESUl'vff then instructs the processor to return to the exact 
instruction that was t'.xecuting ,vhen the tviCA occurred and lx~gin executing again, 

·958 Idling Reference {Ex. 1008) at ! I :26~33. \\/hilc this description lacks many of the dctaiis of 

the kno\-vn rendezvous methods of /Vlarisetty, a POSllA reading the '958 Idling Rcforencc's 

techn.ique for utilizing firmware to trigger nn operation system to idle a processor 1;.;,,ith kno\vledge 

of the knmvn rendezvous 1nethods of l\.:1arisctty, \Vhich \\.1as readily available as des(,ribed above, 

\vould have understood that there \-vas no di ffer,~nce bet\veen the '958 Jdling Reforenct~ 's t1.~chn1que 

and that of :\:farisctty. See l-t'o{fi~ Deel. (Ex. l003J i1i1 185-189. For at kast this reason, tvlarisctty 
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discloses, or at least renders obvious, usingfinnware to ... trigger an operating system to idle all 

bul one processor in a multiprocessor s:ystem. 

J lniil rectnier lock~'.fep for the lm:kstep pair afprm.-essl>rst and 

Safford combined \Vith rv1adsctty discloses, or at least renders obvious, usingflnmvare to 

59, see also Mariseity (Ex, !006) ,r !003 ! ], ~] [00251, ~]~! f0032H0035], ii [0038L see also f-Vo[.fe 

Ded. (Ex. 1003) ,!t 190-194. 

Safl'<xd discloses, or at least renders obvious, using a processor to recover locksiep for the 

!ock,;;tep pair qfprocessors by disclosing that '"re:covery fmrn the loss of lock step (and correction 

of the data cache error) is executed to restore lock step operation of the pmccssors," S'qfford (Ex, 

! 005) at 3:48-51, see also 4:55-59 ("recovery actions are executed on the first pnJCt$Sor pair'' and 

"the node contToHcr ! 30 'reboots• the processors"). 

While Safford docs not explicitly disclose usiug firnl\-vare tu recover 1ocksk'.p for the 

lockstep pafr of processors, lvfarisdty's teaching that '"in the fo!lo\ving discussion, 1,,ve refor tQ 

PAL, SAL, and OS ,vith the understanding that fbcy represent PAL, SAL, or OS code executed by 

a processor" at least suggests that firm\vare code is being executed by SaffrmJ's "processor [that] 

detects an error event that indicates an impending loss of lock step,'' especially in light of the fact 

that the fim1\v,lfe nwdd disclosed in l\-1arisctty and the '958 lA~64 rv1anual and the systems on 

\vhich it operated \Vere at least tv,,'O years old \vhcn Safford \.vas filed. 5:.t.:{fl'ord (Ex. 1005) at 4:36-

37, Marisetty (Ex, I 006) iJ 10026]. see also t-Volli' D,,c!. (Ex. 1003) il 192. 

To the extent Safford i..foes not expHdtly disclose using firnrn-ore, rv1arisetty discloses, or 

at !cast renders obvious,, using _.firrmvare to ... recover a11 error involving a processor in a 

rnuhiprocessor system by disclosing firrm.va:re-hased error handling in a multiprncessnr systern, 

which according to Marisetty "cover al! errors that might he encountered in a multiprocessor 

system." Afarisetty (Ex, 1006) ir [003 ll see also,: [0025.l ("A variety of hardware, .. errors can 

occur .in multiproccssm Systems" that "can be handled by utilizing .... the processor abstmction 

layer (PAL) [and.] System ahstrnuion layer (SAL)"), ~],: f0032H0035.l, see also i1 {0038! ("The 

monarch processor executes an error handling mutine to corn•ct the error" that "may he in 

firn1,;vare, firmware layers such as SAL and PAL, "Once the error has been handled or corrected 

by the monarch prncesso.r, the system exits the n.-ndezvous state and an pr0t:'essors resume 

nonua! operation"), H vvmlld have heen obvious to a POSITA to l:ombine the firmware teachings 
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of lV!arist::tty ,vith the teachings of Satli)rd vvith a reasonable expectation of success for at least the 

reasons provide in § IJL3. See also l-Vof.fe Deel. (Ex. ! 003) ,ir 193- l 94, 

I fBiiil trigger the t>perating !,)'Stt•m .to n.•N>_g1th.i~ rite lockst£'P pair fJf 
processors having recmrt•retl lockstep; atul 

SaHhrd combined \Vith f\.farisetty discloses, or at least renders obvious, usingfirnr1vare to 

. trigger the operating system to recognize the lockstep pair q(process(WS having recovered 

lockstep. See Sq[kird (Ex. !005) at 4:55¥59, see also Jhriseuy (Ex. H)06) 1 [0042}, ~[ [0058]; see 

also 1-Vofk Deel. (Ex. l 003) ~Ml 195~200. 

Saflzwd dis<.~!oses, or at least renders obvious, a method used to trigger a s .. vste.m to 

recognize the lm:Jstep paJr <>.f processors having recovered lockv~p by disclosing that, afrer 

"recovery a,.tions are executed on the first proressor pair .. , . (c .. g., aH caches are flushed on the 

processors ... )," •·"the node controller l30 'reboots' the processors . __ ., and the processors 

becumc the new '"hot standby processor pair on the system."' Sq_flord (Ex. 1005) at 4:55-59, 

·To the extent Saffbrd does not explicitly disclose usingjtmnrare or an operating \vstem, 

rvlarisetty discloses, or at least renders obvious, usingjirmware to , ... t!'igg:er the operating sy~tem 

to recognize a processor having recovered from a pro,:c'.ssor error by disclosing that "fo_lnce fan] 

error has been corrected, the OS is informed that the error has been corrected[, and the] OS can 

infi.mn all processors to get out or rendezvous state"' by sending a ',vake up' signal ... to tbe slave 

processors." AtarL,;etty (Ex. 1006) i: [0042], ~l [0058], see also Intel 5L4L Specification (Ex. HH6), 

fig, 4-4. It would have been obvious to a POSITA to cmnhinc the firnnvarc teachings of lv:larisctty 

1:vHh the teachings of Safford \vith a reasonable expectation of si.iccess for at least the reasons 

prnvidcin § LHJ .. See also fYol.f<d)ec!. (Ex. !003) ~!ir 197~198. 

i\S rnentiotwd above, thi_~ '958 Idling Reference ckscribcs 

\Vhen an LOL is detected, an J\lCA (Machine Check Abort) is generated. /\s soon as the 
l\.1CA is generated, the "state'' of the processor is saved. "That means aH of the control 
rcgistt'.rS, stack and RSE pointers are moved to a storage area (both mci:nory and extra 
rtgisters in the processor) so that the applkatkm that .,,vas running on the processor can be 
resumtc1:l later on. The ~-1CA is processed and then an of the stored pointers and registers 
are reloaded to exactly \Vhat their values \Vere \Vhen the ivlCA occurred. The system 
finm-vare calls PAL lV1C RESU1\.·lE, \.vhich triggers P/\.L to correct the internal state of the 
processor. That is, PAl. MC RESUME then instructs the processor to return to the exact 
instruction that \Vas executing when the rvtCA occumxl and beuin executing aga1n .. .....,. ....... ,___ ....... 

'958 hi/ing Reference (Ex, I 008) at l l :26-33. Whlle this description lacks rnany of the details of 

the known rendezvous methods of l\.-farisctty, a POS!TA. reading the '958 Idling Reference's 
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techn1que for utilizing firmvvare to trigger an operating system to recognize a proressor \Vith 

knowledge of the kI101,vn r,~ndczvous methods of 1\Jarisetty, 1.-vhkh was rt--adily nwi!abk as 

described ab.:.we, 1,vould have been unable to decern a dil1ercnce between the '958 Idling 

Rdcr,:nce's t,~chnique and that of Mariscuy, See ff'(>{fe Deel. (Ex, !003) 1 200. For at least this 

reason, Jviarisetty discloses, or at least renders obvious, usingJirnn1r1re to .. .. tr(r;ger the operating 

.~yslern to recognize a processor having recovered from a processor error, 

[lC} n.•~po11sh>e to .w,hl tletecting loss of loekstep,, usiug s,1id firmware to 
determine if lockstep ls recm-'emble for the lock{jfep pair r~lpn.u..·essors, 

Salford combined \Vith Ivtarisetty discloses, or at least renders obvious, using saidf1nm1'are 

to determine //lockstep is recoverab!efi:w the lodc,;lep pair (fprocessors. See Sa.ff<m:.f (Ex. !005) 

(Ex. 1003) ~Mi 201-205. 

l\ccording to the '958 Patent, "finnwarc ... dctcrrnincs ... \vhethcr [a] dctedt'.d LOL is a 

recoverable LOL:; by determining '\.vhether the detected LOL is of a type from which the firmware 

c.an recover lockstep for the lockstep processor pair ... \vithout crashing the sy·stcm." '958 Patent 

(Ex. 1001} at 5:51-56. The '958 Patent further clarifies that '"lockstep is rt:covernblc for certain 

detected LOLs hvhich rnay be referred to as 'recoverable LOLs' ), ·while lockstep is not recoverable 

for other dt'.tccted LOLs (which may be rdi~1Tcd to as 'non-recoverable LOLs'). ff the lo(:kstcp is 

not recoverable ti:om the detected LOL, then ... firm\vare ... crashes the systern." '958 Patent 

r 1001) " 1 
· 49 { ::,x.. . . .. at ):.:+6~· .. , 

Safl\)ni discloses, or at least renders obvious, /de1ennfning/ (llocksff.?p is recoverable/or 

the lockstep pair <?.fpmcessors hy disclosing at least t\vo types of error detection and signaling 

logic, each type <.ktecHng different tyrx~s of errors, Sef' /:kr/F.ml (Ex. 1005) at 3: 10-14 ("External 

logic circuit . , .. monitors outputs of the processors ... and may be us-cd to detect any difforences 

in tht'. outputs"), 3:25-28 ("error detection and signaling logic.,. may be induded in the proc,~ssors 

. . . , respecti vdy, ... to signal an iinpending loss of lock step"). A.s explained in greater detail 

bekrw, error types detected in Saffi.m.i are lhe same typ,~ of t'.rrors detected in the '958 Patent 

To the extent Safford does not expLichly disclose usingJinnware, Marisetty discloses using 

saidJtrmware ro determine ila processor em)r is recoverable by disclosing using a "PAL sublayer'' 

to "[detcrrn.ine] the se·verity of [an] error" and, "depending on the severity," "request the systern 

enter a rendezvous state." A-larisetty (Ex. 1006} ~i [0049]. lV!arisetty further discloses, t)!' renders 
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obvious, this limitation hy explicitly naming ''four categories [of errors] ranging from kast severe 

to most severe" that ''cover all errors that n1ight be t~ncmmtered in a multiprocessor system'' and 

by explicitly indicating if each is "correctable" or"not correctable and require a reboot" A1arh.-etty 

(Ex, 1006) ~li1 [0032H0035l H \vould have been obvious to a POSIT/\ to ":omhin,: the firrm:.vart~ 

teachings off\.farisetty vvith the teachings of Saffi)rd with a reasonable expectation of success tbr 

at least the reasons provide in§ ULT See also Wo(fe DecL (Ex. I 003} 11205. 

[1UJ wherein said using Mtid firmware ff:, tletennine if lockstep is reeavettible 
further compri,w.1s determining if tt /(Jckstep mfamatch lws occurred between 
tlte lock,'tep pair ofproct•sst,rs. 

Safford combined \Vith l'v1arisetty discloses, or al least renders obvious, this claim by 

disc:losing using :saidflnm1'0N:.' to . , . determining ff'a !ocJcs!fip mismatch has occ1.wt¥''li bet1veen 

/·f.i,> 1'1·)r·k·sf,;>fl f)'"'l·,,. ,.,1·',•,.,,1,,·,,,~-·rJ•'<" (',,,,;, .<'0 1·,:-;.J,,J (·1::x• l O('a;;) •:>t· ·1,~1-.;;5 ·''·"'"' ,,h,.) A--1~11-•i<•,;>fh> ("Qx ·1.{>{ .. J() .. ·.i ~,I f>.·ih.• , :,,,.~ ,_ l,,t;:- •• _ >.<f •I J • ..,. _ .o:t l>..-•Qs.•.•- ,,_,.\. r ... l~ . . • . .)(.~--.::.;, . .,.)(.•!.~ 'l, r tA' . --·~ ... _/.._. (s, . ··•••'. ,, ...... ;, ,}-t.~-c;. (,1.Z·.::N'·, ,, {(.,,,:. 1s ... >~~- .~)c' \.L,, ~ . 

(.f)1n ")"I · H' 1 ·· t'• · • ·r ·1 er ..... ,., ., ·} ·· ·1 ·1 c· \, ,_,::,_,.'?(!('(/ISO · 'Oje _)ec1. {r.X, . ltb} 1! :! ,) h~~ J .. 

Safford discloses, or at least renders obvious. determining fa lockstep mismatd1 has 

occurred benreen the lockstep pair of processors by disdosing detecting "la] difference in 

processing'' thal ''1s by definition ti loss of lock step." Sqflbrd (Ex. l 005) at l :51-55. 

As described .above, the '958 Patent describes "'[ e]rror detect logic l 3C , . , Jbr (ktei.:ting ii 

lockstep mismatch beh-veen 1-nasterprocessor l2A and slav·e processiJr 1213. '958Patent(Ex. 100!) 

at 4:46~49. The '958 Patent forther defines '"lockstep mismatch" as "the output of the paired 

processors not matching_" Jd. at 2:31-33. Thus, Saffbrd similarly disidoses, or at least renders 

obvious, detecting lockstep mismatch bet1veen the lockstep pair q{processors by disclosing an 

"[e]xtemal logic circuit [that] rnonitors outputs of la pair of] proct'ssors , . , to dete<.:t any 

diffen•nees in the outputs," \vhere ''any differem~e in the outputs taus(>s n loss of lock step," 

5k.rtford (Ex. 1005} at 3:H) .. 20, see also fig, .::t 

To the extent Safford does not explidtly disclose usingfi.rn.1H'are, 1\..farisetty discloses using 

saidflmnvare to determine {ta processor error has occurred by disclosing a "category of errors 

[that include} errors correctable using routines m PAL [or] SAL," one example being ''a parity 

error in the processor instruction cache." Afarisell)-' (Ex. l 006) ~: {0033]. It \f(mJd have been 

obvious to a POSIT/\ to combine the fimr1:vare teachings of Mar1setty \Vith the lem .. :hings of Safibrd 

\V1th a reasrnwblc expectation of success for ni. leas!. the reasons provide in § l. HJ. S'ee also lVo(fic.i 

Ded (Ex. 1003) m1· 209~210, 
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Claim .2: The method <~{ c/(lfm l wherein sttid using jlrmw(lre tfJ tn:gger an opemting 
system to id[{• the lm .. 'kstep pair <~fprmyssors ftiNher c<1mprises: using the 
firmware to trigger tlw operating ~yst,Nn ftJ idle a mt1ster processor of the 
lt;c/i:step pair afpmcessors, 

Satlcird cornbined vvith lVfarisetty discloses, or at least renders obvious,, this I imitation hy 

disclosing "lo,:k stepped processor cores that operate in a master/checker pair" for at kmst the 

reasons c.!iscuss(~d in llHil. 5t:r{/(ml (Ex. l 005) at 2:56-57, see also JVo.(li.? Deel. (Ex. 1003) ~!~] 211-

2 l 2, 

A.dditionaHy, HH .. ~ '958 Patent defines a "rn.aster processor" as eitht~r one processor of "a 

lockstep processor pair" or a "first core'' 111 a "dual core processor." '958 Paiem (Ex, I 00 I) at 

4: l 7-2L Thus, Safll)rd additionally discloses, or at least renders obvious, a rnaster processor by 

disclosing ( l) two -~11rncessors [that! rnay operate. , , in a lot~k stt~p in ode" and (2) ''a computer 

system [that] employs lock step1,ed processor cores,'' Id. at 2:55-56, 3: 1-3, see also 1:32~2:9 C'To 

enhance relhi.bHity, the du~1l core processor, or other multiple microprocessor architected computer 

systems, may employ lock step features''), 

Claim 3: 11w method <>f daim 2 udurein stiid using firmware to trigger the opemting 
system to recognize the lock,;;tep pair of pn.u~es!mt:Y. luwing recovered lockslt::.1l 
further amwrises: using tire firmwtn-e to trigger the opemting system. to 
recognize tlw master (~{tlte lockstep pair <>[proces:wrs. 

Safthrd combined \,,ith ivfarisetty discloses, or at !east renders obvious, this limitation hy 

disclosing "loci. stepped processor cores that operate in a master/checker pair'' for at kast the 

reasons discussed in {CLAlt\·'1 2) and 11 Biii} .. Sqff'ord (Ex. !005) ~ll 2:56-57. 

Claim 4: The method <f c/(lim .I wherein sail! tletecti11g los,s t~l lo£·kstep comprises: 
tletel'tlng l'arrupt ,tat11 in one !{{ said lot~kstep puir t~f prot'es-stm; that woul<i 
lead tfJ a fo.ckstep misnwtch {T acted upon, 

Sa!l'<xd discloses. or at least renders obvious, this clai.m by disdosing ''error detection and 

signaling logic'' that "may be included in" a proixssor ''to signal an impending loss of lock step" 

based on, for example, "a data cache error" involving the processor. Sqfford (Ex. l 005) at 3:25-

41, see also claim 13 (''detecting a loss of lock step initiating event in a processor"), see also ffo{le 

Deel, (Ex. 1003} ~M] 2 ! 4-219. 

The '958 Patent describes "[eJrror detect logic 13/\ and 13B [that] include logic for 

detecting errors, sud1 as dahl cache errors, present in their respective processors.'' ·953 Patent 

(Ex. !001} at 4:42-44. The '958 Patent describes separate ''[eJrror detect logic l 3C ... , ., ,vhich may 
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include an XOR {exclusive OR) gate, for detecting a lockstep mismatch between master processor 

l2A and stave processor 12B. ld at 4:46-49. The '958 Patent states that "[ojne example of LOL 

is detection of data emTuptitm (e.g., data cache error) in oue of the processors." ld. at 2:29-31. 

Tht: '958 Patent's di:;)piction of error dett~ct logk 13A, I 38, and UC is provid,~d bel<n-V, 

"\(\as ,.,. ... 

,1 

'---'·----------·--·"'' ~\i l ~ ............ ~~~~ ' --HJ 
•·"""""""""> •·"•········•·•• ~-----------------------'"'"""""'w••,. ¾-------:-. .................. ,,,, ........... , ....... ,,,,,,,,,,,,,,,, .. '.>:,.,,, .. ... 

,,,~;•~~~~1 1 
• I :~~,,i _,,;¼ /' 

! ~ ...... , .......... , .. :-.,~"'.>.'>.~ :-"" ~ .... ..:;,; 

~~~~ ~-'.~A 

......,.,.,., _________ L, ·····-------,, 
r:~~&t~\·t,~~ 

I _____ ,;,,N:r,;;,;;@.-~~:T'·t:,,,,N ~·""'-'~ ]·-:~,, 

! ;,; .. ~ ,J,;,~~-w:i1:n:2i~~-~~~~~~:::~::::~~:],. ?W 

l m,~1C:~• mt\ ... _____ , .. J,. N1 
'---"-~twww----~~ .... , .. , .. ,,..,,,..,,,,,..._,,..._..._,,,, .................... .. 

,;-' 

Id, fig. 2, The '958 Patent states thm each of error detect logic l3A, 1 JB, and UC arc <.iapable of 

detecting loss of lockstep. See id. at 4:56•65. The '958 Patent explains that error detect logic 13.A 

and ! JB are di ffcrcnt than error detect logic 13 C in that error detect logic 13 A and 13 B detects 

"precursors to lockstep mismatch" and error detect logk l 3C detccls actual lockstep mismatch. 

Figure 2 of Safford illustrntes similar logic in similar locations. 
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$(?fford (Ex, l 005}, fig 2, Like error detect logic 13 /\ and lJ B in the '958 Patent, '·error detection 

and signaling logic l l2 and l 14" hi Saffixd ''may be included in" their n.:spcdivc processors '"to 

signal an impending loss of lock step" based on, for example, "a data cache error'' of one of the 

processors, ld at 3:25-4 L For example, Safford discloses using the error detection and signaling 

logic to detect ''a data c-ad1t: error for a cache associated \vith the processor» that "can be 

completely corrected (i.e., the processor ... does not need to be replaced), but \Vill guarantee that 

[a pair ofj processors , _ . \vill break lock st,~p at some future time b~cause the data cache error 

causes timing difforences hel\veen the processors." ld at 3:.35-4 l. 

In light of the '958 Patent's dt:scriptions of error detect logic 13A and 13B, Safford 

disdoses, or at !east renders obvious, drztecting corrupt data in one .qf said lochtep pair qf 

processors that w·mlld lead to a lock;;tep m1\match {lacted upon by dis.dosing error detection and 

signaling logic" that ' 0 nmy .... stgnal an irnpending loss of lock st,~p" based on "a data cache error/' 

\Vhich is the sarne error type and location described in the '958 Patent used to detecting co11•up1 

data. , ,that 1vould lead tc, a locko,tep misnurtch !{acted upon. Sq[Tord (Ex. !005) at 3:25-41, see 

also 1-V<Jl.k Deel.. (Ex. !003) ~i 219. 

Claim :5: The metluul <?l claim 1 wherein sail/ detecting los,~ r.~l lockstep compri~es: 
tlet,xting a precursor M lf.1c!tstep misnwtdt. 

Safford discloses, or at least n .. '.txkrs: obvious, this claim by di:sclosing tht! detec:tfon of ''a 

data cache error for a cache associated \:Vith [a lcickstep] processor" that "can be cornp!ete!y 

c<>rrccted (i,e., the processor . , . docs not need to he replaced), but v,iil! guarantee that [a pair ofl 

processors ... \viH break lock step at soi.ne future. time because the. data cache error causes tin.1.ing 

diflercnces between the process<Jrs'' fr)r at !east the reasons discussed in lCLAll\··14), Sq[lord(Ex. 

!005) Ht 3: 3:35--4 I, see o!so daim 13 ("detecting a loss of lock step initiating evt~nt in a 

pro1:.:essor"), see also 1fi"J{.ft' Deel (Ex, 1003) ~11121.4-219,. 220. 
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Claim 6: 11w methtJti t~f claim l wlwrein said ,letecting loss of lol'lt!itep comprises: 
,ietecting lod,:step mismutch between the lockstep puir t~f pmcessors. 

Safford discloses, or at least renders obvious, this clafrn by disclosing detecting •'[nJ 

difference in processing" that '"is by definition a loss oflock step.'' Sq.{tord (Ex. 1005) at 1 :5 l.¥55, 

see also 1-Vo(te Dec!, {Ex. 1003) ~, 22 l-222. 

As described above, the '958 Patent describes "reJrror detect logic !JC ... for detecting a 

lockstep rnisrnatch het,veen inasu.:r processor "12A and slave processor I 1R '958 Patent (Ex. l 00 I) 

at 4:46-49. The '958 Patent further defines "lockstcl1 mismatch" as "the output of the paired 

pwce.ssors not matching," 1d at 2:3 I ~33. Thus, Saffr)rd similarly discloses, or at least renders 

obvious, deHx:ting lockstep misrnatd1 ben1\~en the lockstep pair qf'.processors by disclosing an 

''[eJxtemal logic circuit [that] rnonitors outputs of la pair ot] 11rocessors .. , to detect any 

differences in the outputs,'' \.Vhere "any difference in tht~ out.puts causes a loss of lock st:ep." 

Sqffbrd (Ex. l 005} at J: l 0~20, see also fig. 2. 

Claim 7; The method t~( clllim .l .ftJ.rtlu.•r et>mpd"iing: ff determil'wtl thttt ll lockstep 
mismatch has not m-curred between the lad1.~'f1ep pair of p1·1.>cessars~ then 
tletermining that the h>ss· t~/ h>ckstep is rec,wertrbk, 

Safford discloses, or at least renders obvious, this claim by disclosing n) detecting "a data 

cache error fix a cache assodated with [a lockstep] processor" that '\.:an he completely corrected 

(i.e., the processor ... does not need to he replaced)," (2) "[using] the detection of this data cache 

ern.1r to signal .. , that the processor. , , is cxpt'.riencing an error that \Viii cause a loss oflock step,'· 

and continuing '·processing, .. using the 'good processor"' until "recnvery fron1 the loss of lock 

step (and correction of the data cache error} is ext~cuted H) restore lock step <)pernlion of the 

The '958 Patent "determines, .. whether [a] detected LOL is a rt.'.coverable LOL" by 

detennining '\vhctht~r the detected LOL is of a type from which the finnware can recover locksk:p 

for the lockstep processor pair .. , \.Vithout crashing the system." '958 Patent (Ex. 100!) at 5:51¥ 

56, The '958 Patent further c1adfies that "lockstep is re(:overable thr certain detected LO Ls (vvhich 

i.nay' be referred to as ·recoverable LOLs'), \-vhile lockstep is not recoverable for other detected 

LOLs {which may he reforred to as ·no1H·t~coverable LO Ls'), If the lockstep is not recovt~rabk 

frum the detected LOL, the:n ... firrmvare ... crashes the system," '958 Patent (Ex. WOI) at 5:46-

49. As explained above in connection with !CLAIM 41 and !CLAl!VI SL Safford dis(:loses the 

detection and recovery frorn the same typt~s of"'ret~overab!e LOLs" tbu.nd h1 the '958 Patent Thus, 
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by disclosing detection of recoverable types of loss of lockstep, Safford discloses, or at least 

renders obvious, {f determined that a lockstep mismatch has not occurred betiveen the lockstep 

pair qfj>rocessors. then determining that the loss of fock'>ll'p is recove1•able. Sa._.(/i)rd (Ex. I 005) at 

3: 3:35-51, see also JVo(.fe Deel. (Ex. 1003) ~l, 214-219, 220. 

Claim 8: The method (?/' d,1im I further <-'£Jmptising: if tktermined that a loekstep 
ttu\match has occurretl bl'tween the lncl·u;tep pllir of proce,r;sors, tlwn 
,tett.•rmiui11g that tht.• lo'!'!'.\' (?f'lt,ck~tep is nor rt~coi•ert,bk. 

Safibrd disdose:s, or at least renders obvious, this clairn 10 hy· disclosing an "l'e JxternaJ logk~ 

circuit [that] monitors outputs of la pair ofl processors ... to detect any differences in the 

outputs,"' \vhcre '\ury difference in the outputs c1mst~s a loss of lock step, and a halt t'o 

proct.•$sillg.'' S'qf/'ord (Ex. l 005) at 3; 10-20, see also IVo{/i' Deel. (Ex. 1003) ~Ji: 226-227. 

Thti '958 Patent "determines. . . ,vhcthcr [al tktcck'.d LOL is a rernvcrahle LOL" by 

determining '\vhethe:r the detected LOL is of a type from \Vhidl the firmware can recover lockstep 

for the lockstep prm.:t\~sor pair ... \vithout crashing the systrrn.'' '95B Patent (Ex. 1001) at 5:51-

56. The '958 l)atcnt further clarifies that "lockstep is recoverable fi_ff certain detected LOLs (<.vhich 

may he referred to as 'recoverable LO Ls'). \vhik lockstep is not rcc.overahle for other detected 

LOLs (v,..-hich may be referred to as 'non-recoverable LOLs '). lf the h)ckstep is not rccovernhlc 

from the detected LOL, then ... finmvarc ... crashes the system." '958 Patent (Ex, I 00 I) at 5:46-

49. ln this light, a POSITA. would have understood that the '958 Patent's determining rhm the loss 

(f !ocAstep is not recoverable is equivalent to determining that the loss cf lockstep is not of a 

teccwerahle type. See JYo{je Deel. (Ex. i003) 1227, Thus, Saft'brd similarly discloses, or at lea.st 

renders obvious, {(determined that a lockstep mismatch has occurred be.11veen th1;.? lockstep pair of 

processors, then determining that the loss of lockstep is not recoverable by disclosing a ''difference 

in the outputs" (i.e., a type of'LOL (kSi.~rib1.~d in. '958 Puteut as being i.l "non-recoverable LOL") of 

a lockstep pair of processors that causes "a halt to processing," which is the san:1e outcon1e 

described in the '958 Patent for "non-re,:overabk LOLs:' Safford (Ex. l 005) at 3: 19-20, see also 

!.:46-47 CA loss of lock step. if not promptly corrected, may cause the computer system 18 to 

'crash'"), 2:7-9, 

;,i NOTE:: Claim l recites: recove-ring ti\}m loss of lodcstep. TtK: limitation <1f daim 8 sitggests that dmm l ii, rwt 

limited by at k<1st limitations I UUi! and {I Biii] as it wouid be impossible to re.;::over from s<1nmthing that h not 
rec1)\•·en:1bk:. See ivtP.LP § 2l ! L04. 
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Claim 13: l'J3PREJ A system l'Omprising: 

To th,~ extent the preambk is limiting, Safford disck)st.:s "tl computer system ... that 

employs processors ... (central processor unit {CPU) 0) and l.13 (t~PU 1 ), which" "may operate 
. 1 ·k· . J " t.'· , ti· .1 .. I' ·1 c· t·} - . · . ..., ,c, ., . ., ., ly · .., m ... a oc: step n101..1e. ,)Cl_;:1ora (:X. J :i) at .,:.;•.)~".!-J:j., · 1g. ;4. 

Id, fig 2. 

JJill 

! lJAj an Adwmced Cm·ifiguration and Pawer lnterfi.1u (ACPIJ-compatibhf 
opert1-ting system; 

Saflbrd discloses, or at least renders obvious, this limitation by disclosing '"I anj apparatus, 

operntin.g on an advanced multi-core processor architecture, and n corresponding method, [thal} 

are used to enhance recovery from loss of lock step in a computer system . ., Sq{ford (Ex. 1005) at 

2: 13-16, sec also fVo:{k Deel. (Ex, !003) 1~ 237-240, A POSITA \VOttld huve un(krstood the 

meaning of"a.n advanced multi-core processor architecture'" to include an Advanced C'or1,Hguration 

and Po,ver Inte1:fi.:ice (ACPl}-compatible operating .s:vstem fbr at least the reason that, as of the 

ef:foctive fi!ing d;,)te, the Advanced Configuration and Po\ver Interface (,ACPl) Specification \Vas 

considered "the current state-of-the-art" and "fully [defined] the rnethodology that aH01Ns the OS 

t.o discover and configuxe aU platfhrm resources .. " lme!E.Fl,S}wcf/lcation (Ex. l O L2) at Refrrences-

5, see also lfo[fe Deel. (Ex. 1003) ~l 238 .. In !i1ct, the '958 Patent admits that 'TiJn an ACPJ

compatib!e system, OS l l makes 1.\CPI calls to parse the /\CPI tables to discover the other 

prrn .. :essors of a multi-processor system in a manner as is \Vd!-km)\Vn in the art .. " '958 Patent (Ex. 

l 00'1) at 8:8-11. 

To the t.::xtent Saffbrd does not explicitly disclose an Advanced Cmr/1guration and Pmver 

lnte,fdce (ACP1)-cornpatib!e operating ,\J~stem, !VfariseUy discloses, i.)r at least renders obvious, 
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this limitation. For example, :rvtarisetty discloses "an Intel A.rchitecture 64 hit operating system 

([A-64 OS)" and the '958 IA-64 Manual's rendezvous n1:dhod. A.fwlietty (Ex, 1006) ~l [0007], see 

also JYo{/l' DecL (Ex. I 003) ~i 239. As of the effective filing date of the '958 Patent, an Advanced 

CoJtflguration and Pmver lntel:fi.ice fACP/)-compatible operating syHem was a (.:ommon 

cornponent of L\.-64 systems. See, e.g., lnhd EFl S;;ec[fkaticm {Ex. 1012) al References-5, 

Glossary-I, see also Ifo(fe Deel. (Ex, 1003) ~l 239, It \voutd have been obvious to a POSITA to 

combine the firrmvare teachings of Marisettv with the teachings of Saffi:)rd \Vil.h a reasonable . . ...... ' . ',,,.· ...... '. ' ' ' 

expectation of success for at least the reasons provide in § LH-3. See also 1'.Fo!fe Deel, (Ex. ! 003) 

,i 240, 

[l3HJ tmtster pmcess(Jr operable t,> pmcess iustrm.:thms sdwlluled by wtMACPl
compatible operating system; 

Safford discloses, or at least renders obvious, this limitation by disclosing "lock stepped 

processor cores that operate in a mnster/checker pair.'' ,'-:i'q{Tord (Ex. !005) at 2:56-57, see also 

fYo(.(e Deel_ (Ex, I 003) ~!~! 241-242. 

i\.s discussed in fCLAJ lVI 21, the '958 Patent defines a '"mnstcr processor" as either one 

processor of "a lockstep processor pair" or a "first core" in a ''dual core processor." '958 Patent 

(Ex. ! 00 l) at 4; 17-2L Thus, Safford additionally discloses, or at !cast renders Ob'dous, a nuister 

processor by disclosing {I} two '"processors [thatJ may operate , , . h1 a lock step mode" and (2) 

"a con1putcr systen1 [that) trnploys lock stepped prnct~ssor cores/' kl at 2:55-56, 3: 1-3. see ah:o 

I :32-2:9 ("To enhance reliability, the dual core processor, or other multiple microprocessor 

architccted computer systems, may employ lock step features"), see also J.Vo((e Ded (Ex. l 003) i] 

242. 

I 13CI slm1e pmce$SOr lockstepped with the ltUt!Uer processor operable to /Utrfhrm 
re,ltnulant pro,}essing l!{ said iJistructilms scheduled fi.>r the master 
processar; am! 

Saffi:)rd discloses, or at least renders obvious, this limitation \Vhen given its broadest 

reasonable interpretation in light of the '958 specification. See Sqffbrd (Ex. 1005} at 2:56-57 ~ see 

The '958 Patent defines a "slave processor'' as either one processor of"a lockstep processor 

pair" or a "se{:ond •core'• in a "dual core proc::essor," ·958 Patent (Ex. 1001) at 4:17-22, Thus, 

Safford discloses, or at least renders obvious, a slave processor !ockstepped H'ith the nwster 

processor operable to pe~ii.0w1n redundant processing cfsaid instructions scheduled/or the master 
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processor by disclosing { l) two ~•processors [that] n,ay operate . _ . in a lock step mode" and (2) 

"a computer system [thatJ employs lock stet1pcd processor cores." ld at 2:55-56, 3: l-3, see also 

1 :32~2:9 ("To enhai1t:e reliability, the dual core processor, or other multiple mk:roprocessor 

arrhiterted romputer systerns, may employ lot:k step features"). see also IFolfe Deel. (Ex. 1003) 1[ 
244. 

[l30il _firmware opeml>let resptJnsfre to 1.tetectifJn l?{/os,~ (~{lockstep between the 
master mul slave processors, h) use ,m ACPI method to trigger the 
apt.'IYtting systnn to idle tlte mastt!r processor, 

The !irnitat1on of j13DiJ is substantially similar to the limitation of I lBil, \"Vith the 

limitation of ll3niJ being thejh·,mvare used in llHi}. Thus, Saflbrd combined \vith Madsetty· 

discloses, or at least renders obvious, this lin1itation for at least the reasons discussed in j l Bil. See 

S'qf!brd (E:ic 1005) at 4:36-40, see also lvfarisetty (Ex., ! 006) 1! f.0036], 

I l31)ii] (flriu-warc operable t.o) ntten1pt to recover lockskp benyeen the master 
and dave processors, and 

The lirnitation of 113Dii) is substantially similar to the limitation of I lUiil, ,vith the 

limitation of fl3DHI being thej1rnnvare used. in {tBHJ, Thus, Stlflbrd combined 'vvith i'viadsetty 

Sc{f!brd (Ex. !005) aU:48-51, 4:55-59, see also A:farisetty (Ex. 1006) 11f00311, 1 !'0025!, ,11: [0032.J-

l.{. (V" ~] •. '[(H}'" <.) l .. ! ,~,:::, , ,l . n ;)o , 

[l30iii} (firm,'¥1tre operable) if rcCO'-'ery of lockstep is successful then use nn 
ACPI method to reintroduce t:he master processor to the operating 
s,,-stcm. 

The limitation of (l3DiiiJ is substantially similar to the lirnitation of [lBiHL with the 

Hrn:itation of ll30iHI being theJinnware us,~d in IU3iii!. Thus, SaJlbrd combined \vith l'dadseHy 

discloses, or at kast renders obvious, this limitation for at !.east the reasons discussed in 11 Biiij, 

Cbiim 14: Tht;• lJWtem (if d,1im. 13 f11rther ct>mprising: error tfttle£:thm logkf'iJr .dt>tffting 
loss ofh}('kstep between the master aml slm.•eprocessors. 

Saffhrd discloses, or at least renders obvious, this lirnitation by disclosing "errot· detection 

and signaling logic" that are configured to "detect an en-or that will cause Il loss of lock stt~p;' 

fiJr at least the reasons discussed in {lAJ. /<:,'i:r(Tord (Ex. !005) at 3: l-45. 
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Claim 15: The sJwtem of d(lim 13 fiuther cmnprislng: error tletecti<m logil'/<n· detecting 
a f)rt'cursor to loss <if lockstep. 

The limitation of {CLAll\l 151 is substantfoHy similar to UK~ hn:1itation uf !CLAIM 51, 

1-v.ith the !.imitation of ICLAlM 151 being the error detection logic that performs t11e detecting in 

[CLAUVI 51. Thus, Safford dis(.:!oses, or at least n.'.ndt'.fS obvious. the limitation of !CLAIM 151 

H.)r the reasons discussed in connection wHh !CLAll\l 51. See Sq{Tord (Ex. J 005} at 3: 3:35-41, see 

also claim 13 ('"<lttecting a loss of lock step initiating t.''H.•nt in a processor''). 

Claim 16: Tfu.., sy~km of claim l 5 wlum>in said pret..:ursor to lass <?flock')tep is ttw1tetlt1."'J 
saht deiecti<m <~{ loss of lockstep. 

Safford discloses, nr at least renders obvious, this claim by disclosing "[signaling] an 

impt:nding loss of lock step" based on, for example, "a data cad1e ermr" of cmc of the processors 

for at least the reasons discussed in !CLAIM 4J. Sq.(ford (Ex. !005) at 3:25-41. Safford fi.rrther 

discdoses H11erein said precw-sor to loss <.flocksrep is treated as ;said deteelion of loss q/'lockstep 

by disckising '"fusing] the detection of [a] data cache error to signal the logic circuit ... that the 

processor, .. is experiencing an error that •Nin cause a loss oflock step.'' Id at 3:42A5. 

Claim 17: The ,\lWttm1· t?{ claim 15 ·wherein 8llitl error detection logic comprises a purity
httse,l meclumism. 

Satll)rd, atone or in combination \.Vith J\.·fririsetty, d.isdose.s, or at least renders obvious, this 

clairn by disclosing "[signaling} an impending loss of lock step'' based on, fbr example., "a data 

cacht~ ,~rror" and "fusing] the dekction of raJ data cadle t~rror to signal tht~ logic circuit ... that 

tlle processor ... is experiencing an error that \Viii cause u loss of lock step," Sq,(ford (Ex. l 005) 

at J:25-4 l, 3:42-45, see also Afarisetty (Ex. l 006) 1 roo33.J (describing a '"category of errors [that] 

are errors correctable using n.iutine::i in PAJ, for] SAL,." one example being "}l parity error in the 

processor fostruction cache''), see also '958 Patent at 4:42-46 ('''Error dded logic [include] logic 

for detecting errors, such as data cache errors, present in their respective processors," and 

"Examples of ermr detect logic , .. include known parity-based mechanisms"), see also fVoJ./'e 

Deel, (Ex, l 003) ~l 251, 

Claim 18: The system t>f daim 13 j11rtlwr comprising error tleteNirm logicfor t!etecting 
lodrstep mismatdt between the muster amt slave processo.rs. 

The limitation of [CLAl1\.'I 181 is substantially similar to the li1nitation of {(].,AIM 61, 

,-vhh the limitation of fCLAJl\::I 18] being the error detection logic thal pedbrms the detecting in 

[CLAU\,-1 6j, Thus., Safford discloses, or at least renders obvious, t:he limitation of !CLAl:M 18] 
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for the reasons disc:usscd in connection ,.vith [CLA.IM 6j. See Safford (Ex. 1005) at l:5 l-55, 3:10-

20, fig, 2. 

Clahn 19: ["19PU:E] A syJ·tem t'omprising: 

To the extent t1xi preamble is limiting, Satford discloses "a computer system .. , that 

en1ploys processors ... (central pm,x~ssor unit (CPU) 0) and 113 (CPU l ), \vhkW: ''may operntc 

in ... a lock step .rnode," Sqf.lhrd (Ex, 1005) at 2:63-3:3, fig. 2. 

[l9AJ upuir oflotkstep prmxssors mul 

Safford discloses, or at least renders obvious, this limitation by disclosing "a computer 

system , .. that employs processors ... (central processor unit (CPU) 0) and 113 (CPU I), 

\vhidf' ''may operate in , . , a lotk steJl mode,'' S'(!.(fbrd (Ex. 1005) at 2:63-3:3, fig. 2, see afw 

fVo{le Deel, (Ex. l 003) 1 256. 

[1981 cmnputer-f'...Wt::utable firmwt1.re cmie stored to a c.mnputer-reu,l(1hle 
medium. the cmnputer;.exe!.'Uf(lb/e Jirmwart.' code ct>mprising: 

The lirnitation of I t9U I is substantially similar to the !imitation of [ lBL ,vith the limitation 

of ll9Hl being .the fimnvare code used in [lUI. Thus, Safford in ,:umbination with lVlarisctty 

discloses, or at least renders obvious, the limitation of I 19Uj tbr the reasons discussed i.n 

connection ,vith {lBJ See Afarfaet(v (Ex. !006) ~:, [00241 and [0026_!, i1 [0007.l, fig. L 

Jl9Hi] firmware code,. re.sJHmsfre to detectit.m of lass of lm .. 'k!,'tep between 
the pair of lockstep processors, for determining if the ll>du,:tep i;~'. 
recovenibft> j'iJr tilt' pair t?{ lockstt.:'J} processors, whertin said 
firmware i'Ode fi.>r determining if the lm.•ks.tep i,S' rec,werttblefurther 
comprises firmware cotle for tletennining fl a !ock~tep ml~matcll 
has 1.Jtt'urred between tlu• pair o_{lockstep processors: ,md 

Tht.~ lhnitation of I l9Hil is substantially similar to the lirnita.tions of fl Cl and tJ DJ, \-Vith 

the limitation of p9Hil being the firmware code used in llf:1 and llllJ. Thus, Safford in 

cornbinmion \vith Marisetty discloses, or at least renders obvious, the lfrnitation of [19Bi) for the 

reasons discussed in c01mect1on \Vith p Cl and (U)j. Se,:> Sc{fford (Ex. Hl05) ai 1 :51 ~55,. 3: Hl-14, 

3:25~28. see also Mariset(l' (Ex. 1006) ~, !,0032H0035.l, ~ !0049]. 
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I I 9Biil ffrmwure .code,. re1,pm1.sive to determining that the lockstep is 
rect.wer,1blef .fi>r triggering tm apemting t1ysiem ta ilile the 
prtJceii,w.rrs. attempting to rt>C(wer lol'kstep bt>twe.en the pt1ir ttf 
prtJceSStJrs~ ,uul if lockstep is succesiful(v re('Ol1ered b,.>tween the 
pair of prol'essors, triggering said <J/>t.•1·11ting ~y;,tem to ret'ognh.e 
the pn>cessors as being m•tdlt1blefi..>r recehing instruct/om. 

The. !in1itation of P 9Hiil is substantfa!ly similar to the limitations of 11m1, 11 Hiil, and 

!lUiiil, with the !irnitatiun of (19HiiJ being thej1rnrnw·e code used in !IBi}, [lBiil, and [lBiiij. 

Thus, Saffrwd in combination with l\farisct1y discloses, or at !east renders obvious, the Limitation 

of {19BiiJ for thti reasons discussed in connection with 11 Bil, [UliiJ, and I l Uiii). See Sqfford {Ex. 

1005) at 4:36-40, see also Aiariset!J' (Ex. 1006) ~: [0036], see also Stdfi)JYi (Ex. l 00:5} at 3:48-51, 

4:55.,59. see also Afariserty {Ex. l 006) ~ !003 l], ~i [0025]. ~ir [0032_H0035.!, ~r [0038]. see also 

S'qflbrd (Ex, 1(}05) at 4:55-59, see also ldarisetty (Ex. !006) ii [0042], ~) !0058J. 

Claim 2th Tiu-.• system t~f daim 19 wlwreill the aule for tutempting ttJ renner locksttp 
ji1rtlu.il' comprises: code.for resetting the pair ofptaces;w,rs. 

Satlhrd discloses, or at !cast renders obvious, this limitation by disclosing that "both 

rniGroproccssors" of a "dual con.'. prm.,cssor [sutforing] a loss of k>ck step" arc "reset and 

reinitialized." 5'q(fb1tl (Ex. l 005) at l :64-2:2, see al,;o H-'o[li,· Deel, (Ex. 1003) ~i 259. 

Claim 21: The sJwtem of claim 19 wherein said opera.ting system l~ tm Atlvam .. 'ed 
C,mjlgumtirm mul Power lnterftuv! (4.CPl)-wmp<t.tihle opt.•rating .system, 
said code for triggering tlu..1 operating ~ystem to it/It! the pn.n/essots 
comprises: cmle for using tm A CPJ method to idle the processmw. 

The !frn1tation of i CLAll\l 21 I is substanfoiHy sirnihu tn the I imitations of [13A l nnd jlBil. 

Thus, Sam.ml, alone or in ixnnhination '>Vith l'vlarisetty, discloses, or at least renders obvious, tht~ 

liiTiitati()n of [Cl.,Ali\'l 21) for at lc~1st the rc<t-;ons discussed 1n connection with If 3Aj ~rnd I lnil, 

See Sq_{li.Hti {Ex. l 005) at 2: l 3-16, 4:36-40, see afro Mariserty (Ex, l 006J 1 [0036]. 

Claim 22: Tile ,ti,ystem <if claim 19 wherein saitl opt>mting ,ystem is an Adwmcetl 
('onjig11ratio11 and Pmver Interface (4CPV-compatible ,>pemtln.g systnu, 
!mid t'.Ol/efor triggerillg s,,ill opemting system to recognizt• tlte processors as 
being awtilahlefor tt!ceiving instructions l.'Omprises: t'otlef{Jr using an ACP.l 
1m.>tlwd to t~am;e the operating system to check firr tlte profx~ssm·s. 

The limitation of ICLAJM 221 is substanhaHy similar to the limh.afams of p3Aj and 

llBiiij. Tims, Safford, alone or in combination with Marisctty, discloses, or at least renders 

obvious, the limit.a ti on offCLAl M 22] for at k~ast the reasons discussed 1n connection v,,·itt1 (l3AJ 
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and PBiiiJ. See Sq{lord (Ex, 1005) at 2: 13-16, 4:55-59, see also Afariset(F {Ex. 1006) ~! [0042], ~l 
[0058], 

E. Ground 4: Safford as Evidenced by Cepulis in Combination ""'ith i\·'larisetty 

Claims 9-12 and 23-25 of the '958 Patent are obvious in vievv of Saflbrd and tvlarisetty 

when Safford is v1e1.ved in light ofCepu!is, See f·Vo{j'e Deel. (Ex. '! 003) 1[iJ 157-166) 228-234. 264-

282. For ease of refrn.~nCt\ Requester has provided some proposed obviousness n.~jeclions fi:n· 

claims 9-l 2 and 23-25 helo\v. Requester has also provided a detailed mapping of Safford and 

tvlarisetty in light ofC\.~pulis to claims 9-12 m1<l 23-25 in Appendix B. 

Claim 23: [23PREI A method Clm1prb..iug: 

To the extent the preamble is limiting, Safford discloses a ''method, . , used to enhance 

recovery frnm loss of lock step in a multi-processor cornputer system.'' Sq.tltwd (Ex. !005), 

abstract, see also, fig, 4. 
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123AI establishing, in tt mzdti~processor ,\Jwtem, a hot spare proces:wr for a 
&J~tem boot procesHw; 

Safford di$doscs, or at least renders obvious, this Jirn1tation by disclosing ( l) "'a multi-

1n·oct~ssot tomput1:.·r syste1u ... [thatj inch!des multiple processor units ... , each of the processor 

units having at kast l\-vo processor units ope.rating in lock step, and at least one idle processor 

unit operating in lock step" thut "may be <.ksigmited ~ts a 'bot sta:udby' ... :;;itting idk'' or n:forred 

to as a ''spare processor unit t1l)erating idle in lock step:' Sq(lbrd (Ex. 1005), abstract, 4:25~26, 

claim 7, see also fVoffe Dft..i (Ex. 1003) 1il 266~273. 

!\tore specificaHy, Safford discloses a ''computer systc.m 100'' having processors 111, 113, 

121, 123, 125, and 127. See ,"J't-dford(Ex, 1005) at 3:52~56, fig, 3. 
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Id, fig, 3. At the beginning of the process illustrated in figure 4, Stafford states that 

The six processors l 11, 113, 121, 123, 125, and 127 operate in lock step (i.e., are processing 
code sequences}, For example, the processor l ! 1 operates in lock step \Vith the process()r 
113, and the processor 12 ! operates in lock step ,vith the processor l23 and the processor 
125 operates in lock step v,dth the processor L27. 

id. at 4: l 9-24. Stafford fu11her states that 

The pr()cessor 125 may be i..ksignakd as a '"hot standby," and is sitting idle in loC:k step 
mode ,vifh the processor 127. Should one of the processors 111, I U, 12 l ,. and 123 suffor 
an error, the hot standby proeessors 125;. 127 may be used to speed reeovery lfom the 
resu1ting loss of lock step. 

Id. at 4: J. 9.,.24. 

Safford further states that ''computer system JOO [initially l employs processors 11 ! (central 

processor unit (CPU) 0) and 113 (CPU I)" as "logical CPU O'' "'fv,-Jhen [they areJ operndng in a 

lock step mode." Sqf}<)rd (Ex. !0{)5 lat 2:63-65, 3:3~5, fig. 3. 

A POSITA \vould hav;;.: recognized "logical CPU O'; as being the designation used hy· 

computing system l 00 to identify its hoot processor for at least the reason that, in multi-processor 

sysh.:m an.:btecturcs like that described in Safford, "logical CPU O'' is commonly used to im.licat,~ 

that a processor has been selected as a boot processor. See Cepu!is (Ex. l 007) at 2:52-64, see afro 

ff1o{fi~ D{/cl, (Ex. l 003) 1 27 l, For example, during boot-processor selection, 

If CPU PO is not. functioning properly and cannot perfi:i,nn even the most basic functions, 
it is designated as inoperative. The hard,.vare systen.1 then a\vakens CPU Pl and repeats the 
process of testing the CPU. If CPU Pl is operational, i.hen it is designated as CPU LO, and 
it hoots the rernainder of the systen1. On the other hand, lfCPU Pl also fails, it is also givt:n 
an inopt'.rative designation, The ,:ornputer system then turns on CPU P2, and repeats tht~ 
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process. The process repeats until an operational microprocessor is fbund to perform the 
CPU LO fhnctions.; 1· 

Ccpu!is (Ex. 1007) at 2:52'"'64, 

/\ POSIT/\ ,.voukl have also recognized "CPl.J O'' and "CPU ! " as be1ng physical 

designations used by computing system WO to identify pnwessors l. l l and 113. The use ofhoth 

logical and physk:aJ designators by a computing system is gt.~n,!nlHy nec:essary \vhcn the role of 

boot prncessor can be assigned and r<;;'assigned to a processor regardless of its physical position 

processor pair 125/! 27 then becomes the logical CPU O in the computer systern l 00''). 

For at least these: reasons, Saffbrd, disdoses, o:r at h.~ast renders obvious, establishing, in a 

tmdtl,processor i,ystem, a hot spare proce.ssor .for a ,\JW.tern boot processor by disdosing a 

designation, in computer system I 00, of processor l 25 as a hot standby for processors l 11 and/or 

113. which initiaHy act as th,~ boot processor of comp mer syst(:m lOO. ld at 3:3-5, 4: 19-24. 

j23HI dett.--cting loss <?l lackstep }tJr ll lo£'.k~tep pair af prmxwsars in saitl multi
proc£tssor !):rstnn; 

Safford discloses, cir at .!east renders obvious, this limitation by disclosing ( 1 l two 

•·11rocessors [that] may op,~rntc ... in a l()Ck step mode'' and (2) associated "error dctcctfon and 

signaling logic" that arc cm~figurc to "detect an t.!n·or that will cause a loss of lock step,." Sl{/.{ord 

"[detecting] a loss of lock step ... [by comparing! outputs froin !«}'OJ micropt·oct.~sor '-'On:s" and 

detecting ''fal ditforencc in processing'; that ''is by dcfinitfon a toss of lock step.'; id at 1 :5 !~55. 

Saffbrd further disc!.oses "detecting a Joss of lock steJ) initiating event in a processor.;' Id., claim 

13, 

!\-fore specifici1Hy, Salford discloses that "the processor l l l detects an error event that 

indicates an iff!,nending !oss oflock steJ). In block 215, theprocessor I l l signals the node controll.er .,.., ' ...... 

130 that the first processor pair l l l /l t3 hns broken lock step and that the first processm pair 

1l 1/113 should be taken 'of!:.line,"' Sq.(/i>rd (Ex. H)05) at 4:35-40, 

il Cepufa i& provided herei11 io ex.pfairi the meaning of the 1errn ''boot pr<ice&&cr" used in Safford, the primary 
rd'erence. \~'.,,' Ntf'EP § 2131.0 ! . 
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!'23Cj determining ifsaid lockstep pair <~lf.woces,r;on;for which tlw loss oflock:Mt•p 
is tfetected is the sJwtem bo(}f processor; 

Safford discloses, or at kast renders obvious, t.his !irnitation by disclosing a pair of 

prnccssors "operating in a lock step mode" that initially '·appear to [aJ computer system ... to be 

... a logical CPU O'' but later, have the logkal CPU O designation reassigm.:d to another processor. 

i'!Ji'e Sq_ff'ord (Ex. 1{)05) at 3:4-5, 4:52-53 ("The processor pair l.25/127 then hecornes the logical 

CPU O in the computer system 100"), see also lVo{fe Deel (Ex. !003) i1i1276-277. 

As explained .abovi;,:, a POSlTA would have tmdcrstood "logical CPtJ ff' to he a boot

prncessor designation used by an operating systcn1 to dctennine which of its processors is a boot 

processor and/or to disbnguhh its boot processor from its non-boot processors, See f.Fo.{k Deel. 

(Ex .. 1003) 1277. /\s such, detennining ifa processor is a s.:i·stem boot processor is pertbrn:ied hy 

the operating system through recognition of the boot processor designation. See 1-Vo{/t.' Deel. (Ex. 

I 003) i: 277 .. Thus, Safford discloses, or at least renders obvious, detennining tl a processor is a 

system boot processor by disclosing a pair of processors "operating in a lock step mode" that 

initially •'appear to [a] cornputer system ... to be . . a log1cal CPU ff' but, later, have the logical 

CPU O designation reassigned to another processor. See Sqf.Tord (Ex. 1005) at 3:4-5, 4:52-53 ("'The 

pn.H.:essor pair ! 25./127 then becoines the logical CPU O in the co1nputer system ! 00''), see also 

JYo(fe Deel. (Ex. !003) ~1277. 

!230_1 {'l determined tlu1t said lockstep pair ofpro,'.essors for lVhich the loss t.~f 
fockst.ep ii; lite SJWh!m bm>t processor, COAfing a state <?{ the SJWtem boot 
process(>r to tlte hot ~pare pmcessm·; amt 

Safford disclos~s, or at least renders obvious, this claim by disclosing (I) a pair of 

processors '\)peraUng in a lock step mode'" t.hat "appear to [a] computer system .. , to bi;:: .. , a 

logical CPU O'' (logical CPU O being a system-required boot-prm.:essor designation), (2) "an error 

condition in the . , . processor pnit ... thnt indicates an impending loss of lock step," (3) the 

"processor pai.r" being '·taken 'off-line,"' (4) "the state of the. , . processor pair" heing copied to 

a ''hot standby'' processor pair," and f 5) the "hot. standby" processor pair becoming "logical CPU 

O" (logical CPU O being the system-required boot-processor designation), /-:,,t~.(lord { Ex. l 005) at 

3:4-5, 3;25-53, 4:40-43 ("the node contrnller 130 copies tht! arch1tected stale of the first processor 

pair l l l/ l 13 to the hot standby processnr pair l 25/ l2T"}, ser:." also lntd Afultiprocessor 

Spec{fication {Ex. l O 17) § EU ("The operating system must det.ennhu.~ and rcrnember the APtC 

ID of the designated BSP, so h can keep the BSP operating as the last nmning processor during 
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system shutdmvn. The BSP is not necessarily· the first processor, esprcial!y in fo.ulHolerant l\.-1P 

systems in 1,vhich ,my availabk~ processor can be designated as the BSP:'), see also H'o(fi.0 Deel. 

{Ex. 1003) ~! 278. 

123El if tletermilled that said lockstep pair '-?f processors ft>r which the loss ,~{ 
lacksu)p is uot tlte system bt,ot proct'SSf.>r, then triggering ,m operating 
system to a) idle the lockstep p,1ir l?{ proces:wrs, b} uttempt to recover 
lockstep between the lm:kstep pair c~f processars, amt c) ~l lackstep is 
succtwsful{r recovered between the lockstep pair ofprocestwrs, trigger .ftaid 
opt.'IYtting system to recognize the pn.Jcessors as being available for 
recefring instructions. 

TlK~ !imitation ofl23El is substantially simHar to the limitations of ii Bil, ll Biil, and llHiiiJ 
disrnsscd above in § UJ), Thus, Safford in combinatiiJn \.V.ith f\.·farisetty discloses, or at least 

rendt!rS obvious, the Hmjtation of 123El for the reasons dist~usst'.d in conned.ion \Vith ( lniJ, f lniil, 

and !1HiiiJ above in § ILD. See Sq.(/t>rd (Ex. 1005} at 4:36-40, see also Afarisett.v ( Ex, !006) ~

[0036], se</ also Sqtford (Ex, 1005) at 3:48-5 l, 4:55-59, see also Marisetty (Ex. 1006), [0{)3 l], ~ 

[0025J, ,i: [0032]-[0035], ii [0038], see aho S('.{/lbrd (Ex. l005) at 4:55-59, see also Mariset(r (Ex. 

I (){)[.) 11;1 1·() ··)4"! 1 Ci r tJ·l·: .:;g· l ... o, l!. l. .:..J, :!!.\· J .... , 

Claim 24: The metlwd of daim 23 wherein if ,feterm.inetl tlwt said lockstep pair ,~l 
pmcessorsftw which the loss of lock~tep bf the system b(Jot prtu,·e~~~orfttrther 
l:omprifiling: attempting to rt:.'C(}l'er lockstep btrtw,u~n the lt.wkstep ptlir <?/' 
pMce;~sors t~fter e<Jpying the state of the ~:vstem boot J>rm .. ·essor to the hot 
sp.are pml'etisor. 

Safibrd disclm>t.~s, or at least renders obvious, this da1m by disclosing ( 1) a pair of 

prm.:cssors "operating in a lock step m(Kkt Hrnt "appear to [a] cornputer system , , . to be .... a 
logical CPU O" (logical CPU O being the boot-pnx:cssor designation as cxpklined above} (2) "an 

error conditim1 in the, . , processor pair, , . that indicates an impending loss oflock step," (3) the 

"process.or pair" b,~ing "taken ''off-Hne, "' (4) "the stak of tht.~ .. , processor pair" ht.~ing copk~d to 

a "hot standby" processor pair, (5) the "'hot stancthy" processor pair becoming '"logical CPU O'' 

C!ogical CPU O being the systern-requinxl boot-processor designation as t~xplained above), (6) 

"recovery actions'' being "'executed on the ... processor pair ..... (c .. g., all caches arc flushed on 

the processors}, and (7) a rebooting that enables the process.or pair to "bet:omc [a1 ne\v 'hot 

standby' processor pair." S:?(fbrd(Ex. !005) at 3:4~5, 3:25~63, see also, fig. 4, see also fVi'.ilfeDecl. 

(Ex. !003) i128(t 
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Claim 25: 11te metlwd t~f' daim 24 wherein i,f' determined that sai<I lockstep pair of 
processors fi>r which the l<J,,:\' <~{lm:kstep is the .wstem boot prm .. 'essor further 
,wmprh'ing: if lockstep is succer~·sful{l' rel'Oven>tl betw(')tm the lockstep pllir (!f 
pn>cessors, est<lblishing tlte lockstep pair (~{pro.ce,•?cr;ors for which lockstep 
-iw1s recovered ,,s ti hot sptlre pn,£'.essor, 

Safibr<l disc!ost.:s, or at least n.:ndt'.fS obvious, this da1m by djs,:!osing { 1) a pair of 

processors "operating in a lock step mode" that "appear to [a] computer system .. , to be ... a 

logical CPU O" (logkal CPU O being the boot-prou:ssor designation as explaint}d abzwe), (2) "an 

error condition in the ... processor pair , .. that indicates ~H) impending loss of loc.!z step," (3) the 

"processor pair"· being "taken 'off.,linc,"' (4) "the state of the , , _ processor pair'' being copied to 

a ''hot standby°' processor pair," (5) the "hot standby" processor pair becon1fog "logical CPU ff' 

(logical CPl.J O being the system-required boot-processor designation as explained above). (6) 

"recovery m.:tions" being "t:xt!Ct1ted on the , _ , processor pair __ . (e.g., all ,,aches are flushed on 

the processors). and (7) a rebooting that enables the pn-1ces:c;or pair to "hecornc [al new 'bot 

standby' pn:x::essor pair!' Safford {Ex. 1005) at 3:4-5, 3:25-63 {"the operation. __ ends ... ·with tht~ 

pnlcessors ... idle and in hot standby"), see afro, claim. 3 {''rebootlng the loss of lock step 

processor unit, \Vhereby the reho-otcd proccss<x unit becomes a nevi spare pmces.-;or unit"), fig. 4, 

see also lVo/k Deel. (Ex. 1003) ii 28L 

Safford discloses recovering the lockstep/hr the lockstep pair ofprocessors as part of step 

225. See id. M 4:54-57. Safford discloses holding the rf/covered pair liprocessors in idle as a 

spare for the /HY>cessrw to ivhich the role f>,fsystem boot processor Iins sivapped as part of step 

230. See id at 4::57-63 {"the operation,., ends, .. \Vith the pn)cessors ... idle and in hot standby''). 

Claim 9: The metluul of c"1im !further cmnprising: 1/1;.•tenn.iniug ifs11ill loekstep pair of 
processors far which said loss of locli.step is tlet,•cted c1.>m11rises a system boot . . . 

pn!Cl'S!mr. 

Claim 9 tkpi..~nds from Clai.m l, whkh is obvious in vie\v of Safford nnd tvlarisdty. Supra 

§ D. Safford discloses, or at !east renders obvious, the limitations of Claim 9 by disclosing a pair 

ofpn.Ki..~ssors "operating in .a lock step moi:.k'' that "appear to [a] computer systern .. , to lx~, , , a 

logical CPU O." 5:i'q{hm:l (Ex. l005} at 3:4-5. A POSITA \Vould have understood "logical CPU 0" 

to be a booHmKessor dt.:signation used by an optTating system to deten:nint'. \vhkh of its 

pr-i:K~essors is a boot processor and/m to distinguish its boot processor Jiorn its non-hoot processors 

as descrilx:d in greater dt.:t:aiJ above in c(mne,:tion ,vith 123AI. 5'ee f-Volfi.~ Deel. (Ex. l 003) ~; 228. 
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Claim lO: The mttlwd af clttim 9 Ulherein if determitted that saitl lockstep p<lir af 
processorsft)r whh..'lt said kiss t~llm:Astep ls detected comprlses ,1 -~}'stem b<mt 
pmcessor,lt.trther c,,mprislng: swapping the role t~fsysf!mt boot p1·ocessor to 
a,wtherprocessor in the system. 

Salford discloses,. or at !east renders obvious, this dairn by disclosing ( 1) a pair of 

prm.:essms '"opt'.rating in a lock step mode" that "appear to [al computer system ... to be ... a 

logical CPU O," (2) '\m etmr condition in the ... processor pair ... that indkatt~s an ilnpending 

loss of lol:k step/ (3) the "processor pair'·' being '"taken 'off.line/" {4) "tht'. state of the ... 

processor pair" being copied to a "hot standby" processor pair," and (5) the '"hot standby" 

processor pair becoming '"logical CPU O." Scfffhrd (Ex. l005) at 3:4-5, 3:25-53, A POS!TA would 

havt~ understood "logkal CPU O" to be a bout-processor designation used by an operating system 

to detennine which of lts processors is ~1 boot processor and/or to distinguish its boot processor 

from its non-boot processors as described in greater detail above in cmmcction \vith 123.AJ. See 
IF - f'" 1·) I ,·,·.· . 1· {·}·r) ~1~, ')··) ·-i .·1 ·1{1 n'O Je AX' .. t :~X, \..). ;l ,l .;:...::.\-"".-· • 

Claim 11: The metluul ,4· dtlim l (J furtfuH· cmuprising: ,Jjter said SWllf!pin.g~ n•c,weting 
the lochtepfin· tit£' l!,ckstep pair (}j prO!'.essors. 

Safford discloses, or at !east renders obvious, this claim by disclosing ( l ) a pair of 

processors "operating in a lock step m.ode" that "appear to [aJ computer system ... to be ... a 

logical CPU Ot (2) "'an error condition in the .. , processor pair . , . that indicates an impending 

loss of lock step," (3) the "processor pair'' heing ''t11ken 'ofi:.nne,"' (4) «tht~ state of the ... 

processor pair" being copied to a "hot standby" processor pair," (5} the "hot standby'' pmcessor 

pair bi.~corning "logical CPU O," (5) '"recovery actions" being "'executed on the ... processor pair 

... (e.g., an caches are flushed on the processors .. .}; and (6) a rebootirig that enables the processor 

pair to "becoine [al new 'hot standby' processor pair.'' Sq{hwd (Eic 1005} at 3:4-5, J:25-63, see 

also, fig. 4, see also fVo{.1(;;' Ded (Ex. lOOJ) i:,! 231-232. 

84 

Page 89 of 92



Request for A:r Parte Reexamination, U.S. Patent 7,502,958 

/ ... ··· ..... :--· ~:--···,. ,.·, . . , 205 

\ ...... ~" .. / 

l
11

'· DETEG: ERROF{ 
EVENT ""· ~ ...... JW 

l 

r ........................ __ i ......................... . 
[ COPY f\RCH!TECTED 
;_: STATE iO HOT 
, STANDBY PROCESSOR 
l 
, ......... - ..... ~.---.i ......... - ......... _, 
l 
i EXECUTE m::covuw 
l ACT!ONS 

l 
............................. ! ............................ . 
i RESOOT FAILED 

PROCESSOR AND 
DES!GN1\TE AS HOT 

STANDBY PROCESSOR 

Id, fig. 4, Safford discloses sivqpping the role qf,.~ystern born processor to another processor in 

ilw s.ystem as part. of step 220. See id. at 4:40-54. Saflbrd diM.:!os1.~s recovering the loclish:'P.lor the 

lockstep pair qfprocess:ors a}ter said swapping as pa.It of step 225. See id at 4:54~57. 

Claint 12: The method of chiim 11 ftutlter wmprising; t{ftet reclwering lockstep for the 
lockstep pair ofprt1ces:HJrs, lwlding the reuwered pair af pt·ocessors in Mle 
a,!. 11 ~pare for the procesS(}r to which the role of !,)'Stem boot proce~:\·or wa.s 
swappetl, 

Safrbrd disc:foses, or at least renders obvious, this claim by dist:losing ( 1) a pair of 

prnccssors ''operating in a lock step mode" that "appear to [a1 computer system ... to be .. , a 

Iogica.l CPU O,,'' (2) ''an error condition in the , .. processor pair ... that indicates an impending 

loss of lock step,;' (3) the ''processor pair" being ·'taken 'oil-line,"" (4) "the state of the , , . 

processor pair" being cop'ied to a '"hot standby" processor pairt (5) the "hot standby"' processor 

pair becoming ''logical CPU O," (5) "recovery actions" being ''executed on the ... processor pair 

.... (e.g., an caches are flushed on the processors .. }, and (6) a rebooting that enables the processor 

pair to "become [a] nc\v 'hot standby' processor pair." Sqford (Ex. 1005) at 3:4-5, 3:25-63 (''the 
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operation, .. ends ... vdth the processors .. , idle and in hot standby"), see also, daim 3 ("rebooting 

the loss of lock sttT• processor unit whereby the rebooted proc:essor unit becomes a new spare 

pmcessor unit"), fig. 4, s,x, also fVo{le Deel. (Ex. 1003) i1~! 233¥234. 

S,lfford discloses recovering the lockstepj{H' the locks'!r?p Jmir ,4':processors as part of step 

225. See id. at 4;54-57. Safford discloses holding the recovered pair r.fprocessors in idk as a 

spare fdr the processor to H'hich the role ti ::.ystem boot processor 'was sivapped as part of step 

230. See id. at 4:57¥63 (''the operation ... ends ... \Vith the processors,_ . idk and in hot standby")_ 

:F. Secomiar,r Considerations 

This Request den1<.)nstratcs that the Challenged Claims of the '958 Patent are unpatcntabk 

as obvious in vk~\v of the prior art reforenC(.$, The /\pplicant did not identify any evidence of 

secondary considerations during prosecution. Further, the clear teachings in the prior art OlJt\veighs 

any supposed ''secondary cmisidcrations!' Graham v. John Deere Co. tfKansas C'ity, 383 lJS. ! , 

36 (1966), 

Hl. OlSCLOSURE OF CONCURRENT LITIGATION, REEXAMINATION, AND RELATED 
PROCEEDINGS 

Based on infonnation avail.able to Requester, the '958 Patent is the subject of five District 

Court litigations, as l.isted belmv, Requester is una\vare of any prior reexarnination or other post~ 

grant proceeding in \Vhich the '958 Patent is or has been involved. 

• Foras Tedmologies, Ltd V\' Toyota Afotor, Corp., Case No. 2:23-cv-00150 (E.D. 
Tex., Apr, 5, 2023 ). 

• Foras Technologies, Ltd vs Kia Corporation, Case No. 2:23-cv-00219 ( E.D, Tex,, 
\,lay 18, 2023). 

• Fonts Technologies, Ltd vs BlvfJl', Case No. 6:23-cv-00386 (W.D. Tex,, ~-fay 19, 
2023). 

• .Foros Technologies, Ltd. vs Nissan Motor Co._. Ltd., Case No. 1 :2J¥cv-00640 (\\l J) 
Tex,, Jum.~ 6, 2023), 

• }'.'('""'·'' ·]',,!{."'11·>;·•n/i•')' 0[,<0 \· f .td "\-''' V{·il 1--c>.<.>c·10·,H·> .,:I(',' c·:a,, <',' N· f\ ? ·?·1~r\1~or--:; ·14· fJ~: I') 'I';,,~-. .11,c...,c,,-. t-. { {\J -(~> :,,...,_, 1 ... , , >.1 . • /\._-,,~i ,e-_(...11,} .-..,1 ~ , ,.-,.~ ,:,_ ''--'· w~ ......... , ,._. .'\..I... \-·~-- ~ ~ '),.,,<'")...::-

June 28, 2023) 

IV, CONCLllSJON 

Reexamination and cancei!ation of clairns 1-25 orthe '958 Patent is respectfully requested. 

The Commissioner is hereby authorized to charge Deposit Account 50-6990 under Docket No, 

l85945JH2500 the Ex Parte Reexmnination feeof$12,600 under 37 C.F.R § L20(c)(l). Requesti..~r 

believes no other rt~e is due with this submission, ho,vever, the Commissioner is hen:.:by authorized 

to charge any foe <k.'.ficicncy or ,Tedit any OVi.,~r-payment to Deposit Aci..:nunt 50-6990. 
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Please direct all correspondence in this matter to the undersigned. 

Dated: Septemhcr l, 2023 
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Respectfully Submitted, 

By: /Jared Lee/ 
Reg, No. 72}86 

GREENBERG TRAURIG. LLP 
222 South !'v:Iain Street, Suite l 730 
Salt Lake City, UT 84 l O ! 
Tel: ( 80 I ) 478~6900 

Cormselfor Requester Unffietl Patents, LLC 
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