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247. The Petition . Declaration. and corresponding charts fail to 

demonstrate that Ghias discloses the claimed "approximate nearest neighbor 

search." The Petition and corresponding declaration assert that Ghias discloses the 

"approximate nearest neighbor search" because it pnxluces: 

(I) "8 ranked list of approximately matching melodies" (labeled 0 ); or 

(2) " the single most approximate matching melody"(labeledO ): 

248. Petition : 

Cbms '}:md lJ of!he '237 p=nl further requ .... \luI 1Ix- $=h Ioc:l.le;m 

"approltm:IIC nearesl IlC1&flbor." Ex. 100 t :II Cbms 9. Il. Ohm dlSClDKs th.1I thl5 

s<::lrch Ioc:ucs a neighbor by dctemunq: ":I. ~ tisl ofapprOltmatcly Il'I;llchll1g 

9 
mebthcs. :IS 6.strnled al 26" or "!he Single moSI approltlTl3lt' Il'I;llcllllll melody." 

Ex. 1010 312;50-59.6:60-63: Ex. tOO4 31 ' t 24. 

Pet . (,237) at 42. 

249. Petition Charts: 

Clailll 9(b): 

b) deu:rn\lrlt1&. by lilt tOllllIllCf S)'SlCm. 
3Il dtnllfO::31lOn Oflho: medl3 "oJ1.: LIS,,\: 
lhc m:ciI'ed fcalurtS QIIX\Cd from tho: 
mOOl3 .. Oft 10 pcrfonn :III :lppro~m.u.: 
DC;LJ'tS[ qhbor ~hof o::<1roCted 
f(a.UfG of idtnlifocd med .. "o J1.:s: and 

P~.ioncr ""orpomlcs lilt abo\'C 
dScLlSslOnofGhas ~rdq; Chan 
Lb. Th IS m:I)' Ix: an 3ppro.urolC 
neighbor st::ll'th \h:u gtnrnlCS "~ 

ranked lis! orappro~m:Ilt1y 0 
m:IIchq; .... doda. as ilUstr;l.ro " 0 
26" o. "the s .. ~ !TIOsl:l.ppro_~imlC 
m,l1c hIljl m.'1od~·." 2:5(1.59. 6:(,O..(.}. 

Pet . (,237) a145. NETWORK-I EXHIBIT 2005 
Google Inc . v. Network-I Technologies, Inc. 

IPRlOI5-00345 
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Claim 13(b.2) (referencing claim elemellt9Cb»: 

Pet . at 46. 

~)_ u~Ilg __ "~p~ cO"",UlersyslC11l, 
an iderllifac3tion Orthe media won; using 
the rccw.~ fC:l1urcs C:Xtr:lClCd from lhe 
media work 10 pcrfom' "" ;tpproxinl;ll~ 
llC~rcsl rIC'lgbbOf search of e,\lr.I(lcd 
rc~tufl'$ ofidcmif-.;-d mcd.i.1 ",un;s.;tnd 

Petilioncr IICOrpOr.I!C5 lhe OOo\'c 
discussionofGIms ",gardmg (bim 
9b. 

250. Declaration: 

12 -&. II is my opinion lhal Ghias further discto5C'5 the eleme1lts of claims <) 

neighbor," E:c . 1001 al (bilils 9. I~ . In particular. Ghias diSCk'o thal Ihe search 

localcs a near or ncarcst I1CI~bbof by octermmlllg ~a runJ.:cd IiSI or approxunmely 
o 

maltbing nlclodu:s. as IIlUSll1llcd al 26" or -Ihe smgle DIOSI apprOXlll1alC nla"hmg 

mclod)'. " Ex. 1010 at 2:.50-j9. 6:60.63_ 

Moulin Decl. ('237) 124. 

251 . Declaration Charts: 

Claim 9(b): 

b) detcmllmng. by the computer 
SY$lcm. ~n "kmificalion of 1/", ",edi:! 
,,-ork "';n~ I"" rcc~;'cd f.-alU ...... 
eXlr3eled from Ihe medi:! work 10 
perform an appro_~illl.1tc OeaJ1.'SI 
IIdPlbor search of e~lrnClc-d fcmum 
of idcolific-d media w<llb; and 

Moul in Decl. ('237) 127. 

lln<;OI'pOfJIC my ~bo,-c discussion of 
Ghias re~arding Claim lb. Ghias further 
disel0SC5 111:1111115 ITI.ly be an 
apprO_~'ITI.lIC n<;,@bborsea",hlh:u 0 
g~ICS "3 rnnt.c-d lill orappro~unalcly 
ITI.llching "'Clod,,,!. 3S ,lIustr:nc-d 31 26" 
Of "Ihe single most appro~inl.1lc 0 
nl3lchin~ melody.' 2:50-5<). 6:60-6J. 

Cl!lim l3(b.]) referencing claim element 9<b» : 
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2) dClcrmininll. b)' 111(: COl1lpUlCT 
s),5lcln, an idenlificalion orlhc media 
work usinlllbc rC\:c;"ed fealUres 
C.<lra"ed fromlhc mcd;" won. to 
perfon" an awro.~ illl~IC m:al'l:SI 
ncighbor ",3"h of cxuaCled fcalul'l:s 
of idenlified mcdia " 'orks. and 

Moulin Decl. (,23 7) 127. 

I incorporale m)' abo,c disclt55ion of 
Ghias regarding Claim 9b. 

252. One skilled in the art would understand that nei ther of the cited 

passages discloses the claimed "approximate nearest neighbor search" because, as 

described above, both the ranked list and single most approximate matching 

melody always identify the closest match. 1 address each passage in tum: 

253, Passage I: 

The qlM:ry engine 24 
liureh<... ... Ih~ melody da lab:a...., 14 and OlIlpUW • Inked list of 
lpproximaldy mllching melodies, as illUSlnred II 26. A 
pn:J;elcc lcd error lo1eraflCe may be app1i~d 10 lhe ,!;Careh. The 
qucry engine: 24 may of COlII"liO: ahcrnal i,-ely be programmed 
10 OUlpUI lhe sing\<: most approximale malching melody Of, 

if desired, 10 OU1PUI an cxaCl malching melody. I lowe .. ~r, by 
searching for UI apprOXimale maldling melody, IS herein
afler discussed. ''1riOllS forms of Inlicipalcd errors may be 
llten inlo account. 

Ghias, 2: 50-59. As noted in the Petition and Declaration, this passage states that 

the search "outputs a ranked list of approx imately matching melodies. as illustra ted 

at 26" or "the single most approximate matching melody." As I explained above, 

neither approach discloses the claimed "approximate nearest neighbor search." An 

"approximate nearest neighbor search" must identify "a close, but not necessarily 

exact or closest, match" Section V(O); Decision (,237) at 8. Both outputs 

163 

Page 167 of 292 



IPR2015-00343 , IPR 20 15-00345, IPR20 15-0034 7, an(l IPR20 15-0034R 
Declaration of George Karypis 

disclosed in this passage necessarily disclose an exact or the closest match and. 

therefore, are nOl an "approximate nearest neighbor search:' 

254. Passage 2: 

'1lIe ~"Ompuler 16 may desirably be pl"Oj;fJmmcd so Ihal. 
for a gi ven query. lhe dallbasc t..j rClums I lis! or songs 
... nkcd by how wdl lhey matched lhcqucry, IlOIjUSl one bcsI 
malch. ~ 

Ghias, 6:60-63. This passage also does not disclose a neighbor search. As I 

explained above, a "list of songs ran ked by how well they matched the query" 

necessarily identi ties an exact or the closest match, and specifically identi lies such 

a song as the top-ranked song. 

255. Moreover, under the proper construction of "approximate nearest 

neighbor search," the search must be a sub-linear search. ' 237, 9: 12-19 (an 

approximate nearest neighbor search is an " example of a sub-linear time search" ); 

Section V(D). As demonstrated above, these passages disclose a linear (rather than 

sublinear) search. 

256. Ilol.lrd :~ cOJ/cerl/.~: I now address the Board's specific concerns 

(identified in its Decision) with respect to whethcr Ghias discloses the claimed 

"approximate nearest neighbor search." In instituting Ground 2 of the ' 23 7 I PR, 

the Board found that Ghias disclosed the "approximate nearest neighbor search" 
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because the error-tolerance search disclosed in Ghias "a llows the user to identify 

sets of songs that comain simi lar melodies:" 

Ghias provides Iha l ··[I]he number of malehes Ihal Ihe dalabase 14 

should relrie\'e depends upon Ihe error-lol<'rtlllc{' used during Ihe key

search.'· and ··Ihe user can perfonn a Ilt'l,' qll/'I) ' 011 II rnlricft'd $t'arch Ii$! 

romi$fmg oJ $()lIg$ JIIM ,.. .. lrh'I't'(/. This a)lows Ihe user 10 identify selS of 

songs Ihal eomain similar mt'lodics:' Ex . 10 10. 6:6~-65 . 7:5-8 (emphases 

added). Thus. Ghias makes clear Ihal Ihe scareh need nOI bt' exhauslive. as 

Palelll Owner has argued. and will ael 10 " idemify[]a closc. bUI nOI 

necessari ly exacI or closest. llIatch." per our claim cOnstnlc\ion. 

Decision ( '237) at 18-19. The Board did not cxplain, however, how "Ghias makes 

clear" that the search in Gh ias will " identifyO a close, but not necessarily exact or 

closest, match" as required by an "approximate nearest neighbor search." 

257. The Board noted that using an "error-tolerance," the user can adjust 

the number of output matches ("The number of matches that the database 14 

should retrieve depends upon the error-tolerance used during the key search." 

Ghias, 6:63-65); and a new query can be perfonned on the restricted list ("If the 

list is 100 large, the user can perfoml a new query on a restricted search list 

consisting of songs just retrieved." Ghias, 7:5-8). But nothing in these passages or 

anywhere else in Ghias states or even suggests that the output of the initial list or 

the output of the restricted search will " identify a close, but Ilot Ilccessarily exact or 

closest, match." As 1 explained above, no such search is ex])ressed in Ghias or is 
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inherent (i.e., necessarily present). Rather, the search will always (" necessarily" ) 

identify an exact or closest match. Accordingly. Ghias does not disclose the 

claimed "approximate nearest neighbor search."JO 

C. '237 Ground 3: The instituted claims of Ihe '237 patent arE' nOi 
obl'ious over )wamura and C hen. 

258. It is my understanding that if a combination of two references fai ls to 

teach an important claimed element, it is not possible for that combination to 

render the claim obvious. That is, assuming one of ordinary skill would have 

thought 10 combine prior art references, those references would still be missing an 

important element and therefore. even with the combination, one of ordinary skill 

would sti ll nOI possess the invention. 

259. Any combination of lwamura with Chen would still be missing the 

same elements addressed above in Ground I. 

260. Ground 3 is directed to only dependent claims 26 and 27 which 

depend either directly or indirectly on independent claim 25: and claims 34 and 35 

which depend either directly or indi rectly on independent claim 33. Pet . (,237) at 

An approximate nearest neighbor search could miss one or more of the 

closest matches in the retumed search results. The searches disclosed in Ghias 

never purport to miss one or more of the closest matches in the retumed results. 
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53-56: Decision ('237) at 22. Ground 3 presents two alternative grounds- that the 

dependent claims "are obvious over hvamura alone, or aliemalively, over [wamura 

in view of Chen." Pel. ('237) at 53. 

261. As I demonstrated above, Iwamura does not disclose key elements 

from the independent claims upon which Ground 3 is based (claims 25 and 33) 

including: 

• "non-exhaustive search ... to identify a near neighbor" (claim 25(b.2); and 

• "approximate nearest neighbor search" (claim 33(b.2». 

I note that Petitioner does not rely on Chen for these elements. Pet. ('237) at 53-

56: Moulin Dcpo. 371 :17·20 (addressing sublinear); Moulin Depo. 372:2-4 

(addressing non-exhaustive): Moulin Depo. 372:5-7 (addressing approximate 

nearest neighbor search). 

262. Moreover, I note that Petitioner does not assert that these missing 

elements are obvious in light of Iwamura but rather continues to assert that they are 

expressly disclosed in Iwamura. See e.g. , Pel. ('237) 54 ("For the reasons 

expressed in Ground I [anticipation based on Iwamura], Iwalllura discloses all 

elements of claims 25 and 33."). Accordingly, Ground 3 fa ils at least because the 

elements frO Ill the independent claims addressed above are missing frolll Iwamura 

and the Pctition docs not idcmify any basis for correcting these deficiencies based 

on either Iwamura or Chen. 
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VII. ' 988 patent. 

263. llie Board insti tuted the '988 1PR based on three Grounds: 

• Ground I : Claims 15- 17, 21- 23, 28, 31, and 51 under 35 U.s.c. § I 02(b) as 

anticipated by Ghias; 

• Ground 2: Claims 22, 24-26, and 52 under 35 U.s.c. § 103(a) as obvious 

over Ghias: and 

• Ground 3: Claims 15- 17, 21, 23, 27. 28, 31 - 33, 38, and 5 1 under 35 U.s.c. 

§ 102(1') as anticipated by IWilmurn.: 

Decision ('988) at 22. I note that the only inst ituted independent claim is claim 15. 

I address each Ground in tum. 

A. ' 998 Grou nd I : The instituted claims ofthe ' 988 Patent are not 
anticipated by Ghias. 

264. The single independent claim of the '988 patent instituted for trial 

requires a " non-exhaust ive search identifying a neighbor." '988, claim 15. Ghias 

does not disclose ( I ) a non-exhaustive search, (2) a search ident ifying a neighbor, 

or (3) detcnn ining an action based on the identification. I address each deficiency 

in tum. 
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I. non-ex hausth'e search (claim element IS(b». 

265. As I explained above in detail (Section V(B)), a "non-exhaustive 

search" is "a search thaI locales a match wilhout a comparison of all possible 

matches." 

266. One ski lled inlhe an would understand Ihal Ghias teaches an 

exhaustive search thaI compares the work to be identified (user input 23) with "all 

the songs" in the database-i.e., "a ll possible matches." One skilled in the an 

would understand that all "possible matches" in the system di sclosed in Ghias are 

all oflhe songs in Ihe database. My understanding is confinned by Peti tioner's 

Declarant: 

Q I s it th" ("., .. , tildt th., ".,t ot .11 

20 possi bl e matches f or Ghias are the set of the 

21 llIusica l "orb 1n the daubase? 

" A Yes . 

Moul in Depo. 325: 19-22. Ghias discloses a search that compares the work to be 

identified ("user input") with all possible matches- "all the songs" in the database: 

In or<.ler 10 "" .. rdr I~C <.I .. abo"... """gs in lbe <.Iarab_ 1-4 
an: preproccss.:d 10 coover! rhe mclo<.ly infO a SlrClm of rhe 
pn:viou.~ty d~<41.LI.<oo:d U.lJ.S ch:arKlel'i. and rhe convened 
uS<". input ( the b:y 23) is ~'OIIIpa",d wilh aU the songs. 

Ghias, 5:66-6:2. As Peti tioner's Declarant acknowledged when addressing the 

paragraph from Ghias quoted above: 
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o W~lL it. says . " In ord~ r t. o s ~arch t.he 

:4 dat.abaae. .onqs are preprocessed t.o COnVert. t. he 

:~ "",lady int.o a stre"", of characters", riqht? 

, A 1I.1qht . , 
1 compared with all the sonqs"; rlQht? 

, 

Moulin Depo. 339:23:-340:5 . 

, o Does Ghlas t.each dolnq a aeareh by 

, performinq a c""'parlson with all the poulbla sonqs 

8 that. a r e possible matches in the database? , 
Moulin Dcpo. 340:6-9. 

o But what you've identified in Ghias . in 

6 t.he records in the database , rl'1ht? 

, 
• o Would it ~ the case that the Ghlas sear c h 

9 is '101n9 t o ~ perf orl!l1nq a co",psrison t o each o f 

10 the "",ledie. that are pes.lbie ~tche. in the 

II database? 

A I t doe. a e""'Parison . yea . t o each o! 

IJ the", . 

Moulin Oepo. 323:4- 13. 

267. The user input (23) is not compared with some songs in the melody 

database (1 4); rather, it " is compared with all the songs." Ghias does not disclose a 
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search algori thm that does not compare the query to every record in the reference 

data set. Peti tioner's Declarant confirmed my understanding- that 'he search 

disclosed in Ghias compares the song to be identified with each record in the 

database and is therefore no, "llOn-exhaus,ive"-"a search that locates a match 

without a comparison of all possible matches" (Section V(B» ; Decision ('998) at 

7) 

4 AS a seArch that does a :omparlson to each of the 

S poasible mAtch.s in the d.tsbsse thst we ' re 

E search i nq OVer. 

, In that in.tan:e , if we hsve that 

S de f inition, would you Aqr~ that GhiAS da.s perform 

9 sn exhaustive search? 

10 MR . £LACQUA: Obje:tlon . 

11 THE WITNESS : U"der your tlA"Ad detin!.tio", 

12 yes, it would. 

Moulin Depo. 327:3- 12. 
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.. 
11 .:1< •• n"t p""!':' •• e<:oopoort""n v' e"eh ,'·f .he 

18 po",,,thl ......... '1 ... " 1n :>II,' .ec<,.<1 Udt.b.U ... 

19 lIbuld y"" a<H .... . t hen . [!>.ot GhUs does n(,' 

" 
" 

MR. EUoCQU"' : Objec:t1""n . 

THE WITNESS : I w-, ,,1<1 hdve to th1n k -- to re.d 

23 tile patent .9aln It he c<:-nsldeu the poss 1b111ty ,·f 

2 4 n<:ot .. earc:hlnq the enti re d"t"h.ue . Cle",' l y , 1t ' " 

25 Int .. nd.-<I to ..... reh the .. ",Ir" ,1 .. u~ . 

1 BY 11R . DOVEL : 

, 

, ... Y ... . 

Moulin Depo. 327:14-328:4_ 

268. The Petition and corresponding Declaration fai l to demonstrate Ihat 

Ghias discloses a non-exhaustive search. 

269 . Petilion: As suppan for the claimed "non-exhaustive search," the 

Petition relies on the following assenions (and corresponding references to Ghias) 

labeled 0 and 0 : 
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. ""cesS,,,, n<>1<.S "hieh :u b. "I'prox.n:>Iety m;"c~ .. . !he ",dody. - ). Ghgj; 

~flic.ml :.pprosm.l'<' P3ttcm m.lldung ~t.n- r:II~ 1h.1n an al@OfI:t.n IIIJI 0 
(l1Jr.1111«J 10 ~1C1J 3 111:11.::11. Jd 3. 6:7.11 . :\Ioreon:r. GIms 1<!3C"'-" IIDI -sC' <"1":18 
j\lgor1lulb IIJ, <' b.. ... ,. d~" .. bJll.'tI I!~n :I<IJI\..", [1M J probJ..'111· r"'gD'JC !rom "bn~~ 

O(kn)orO(nbgtlU) •• -).1<1 (lI6:2.l •. l5. 

Pet . ('988) 9· 1 o. 

270. Petition Charts: The charts in the Petition rely on the same assert ions 

and passages from Ghias: Petitioner's chan for claim 15, elemem (c 1 incorporates 

the chart for claim I , element (c]: 

) e "'tromca , .... cmmms an 
idcwif",:llion ofdIC el'ClroIli<: 
work based on .he CX1DC1...! 
f<"d'W"CS. ,,"""'i, 1he dcnlIf"'3.im 
is has...! on a non-exhaus.i", 
.~""b d<mlil'.... a neitUlbor. 

P<1i.ioncr incorpora,.,,;!he ~,bo", dis<;uss ion 
o rGb"", n:garding (bun Ie . 

Pet. ('988) at 14. The chan for claim I, e lement r c], in tum, provides: 
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fl rtttn q; III !he: ponot.lc Climl 
de-icc from the 01\1: O. mort 

5(1'\= on dtnl1fo;.n:m ofobt 
clotll(K1r "001: b:tSQd on 1M 
0J<IJX1Cd rC31lRS. """,", the 
jdmifJCOIion • bosed on ~ non
c.Wus,,,,, sc:m:h d mol}-.cs • 
~.-

Pet , ( ' 988) at 12. 

Gl\QS Itt ..... ", :md OUIpUISM lhe co.....-. 
..-ho;h IS ~ pon:lble dim de> o;c (E:.. l~ at 
• 73).,olisl or cdmtif1l:;cUons orcioxtronlC 
..-orb. 2:..'O-S2. 6-(,().63. 7 .... S. ~:16-28. 

MI~ SUf;hcdnwf1l:lD,)1I$ :In' dO\e'f1flmOd 
by"san:tung 1~ meklod) d.~ 14-10 
Iocat 0 RUcchll'lll mdMI~ 2;50.'9. 6:ro.6J. 
7: .... 5. AbslQCI. 8:16-2!!, lS:6l-63 TIllS 
,=b 1lliJ)' empioy ~ 1IOIK.Wlln"f 0 
' ilPDrnuNlc p.u .......... hmJI.....,· or 
:InDIbor all/llI.tun 1l1:li opcr.uos ("'let lh:cn~ 0 
brulO fon:uc:ln:1L 6.:'_1 t. 6.23·35 Th .. 
1I(I~\f\'C m>n:h dmIfo:-s .~. 
lC" '. rritd 10;1 ohpproun:udy IRIIchllg 
mdMIits: 2~S9. 6JiO.6J 

271. Declaration: Petitioner's Declarat ion rel ies on the same assertions 

and passages from Ghias: 

rclali'-f pilCh di fTeoc lK0:5 bcI..,ttn succcui"c noles of thc melody.-). Ghiu fun lcer 

discloses Iml Ihis search rna)' be nOI1-Clth.1u~li'·c. Spedfically. Ghias ICaches Ihac 

-il is considel'Cd desirable 10 use an efficiem approximale panem nlalching 

algorilhm- ralher Ihan an algorilluu Ihal 1$ guar:ulIecd 10 yield a m:uch. /d. 31 6:7-

II, ,\tortO"cr. Ghias leaches Iml -Severnl Algorilhms m'-c been de"clopcd Ih~ 1 

:cddrcu 11 hisl problem" r:mgiug from "brule force' 10 sub51:umally faslcr 

algomhms. ld. al 2J -3S ("Sc"cral Algonlhms llJ\'e been developed Iml address Ihe 

problem or approxlmale scnng matchIng Running limcs Iea,'c rn ll ged from O(mn) 

ror 11K brule force ah.'Ofilhm to O(I.-n) orO(nlog(m)." here '0' means'oo lhc order 

of.' m is IItc number or pilch differenccs in Ihe que!)'. aoo n IS Ibc SIze or lhe SIring 

(song): ).1 Id al 6:23-35. Bcrause lhest algorilhms nre raSler Ihan bnne forcc I 
searches. lhe)' are nOI1~AA.luslh·e under J>c-liliOlItr'S (OPSmldion. ~ 

Moulin Decl. ('988) 69-70. 
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272. Declaration Chans: Finally. the chans in the Declaration also rely on 

the same assertions and passages from Ghias: 

c) fC<:Cl'ln! allhe portobl. chenl 
dc\',,,,, from ,he one or """'" """..-n 
on Idmur""IIOII of the: dec.,..,r .. " 
"od:; bas.cd On the exlr.><.cJ fC3!Un:-<. 

"here,O the: ,dmldinloon i, I>.>..-.i on 
• non«h:MI.h, c ",.",11 ILknlifp"ll a 
nCI!'hbIr. 

Moulin Decl. ('988) 75. 

Glu ... d,,,,I/»C$ rcffI. ... n~ and lIWpUIun~ 
aI lhe ~"mpul"', ..-11l~h ,~ a ponabk 
chen. de ... "c. 3 h., or,dmllfi~3'~ of 
.1o"\ronI< ..-od:; •. !; SO-~2. 6:60-63. 7;~. 

~. 8:26-28. 8:61-63 Gh .. ., funhcr 
tb",loscj 'hOI _b lLknufi(.uons;or;< 
""ennlll"" by "..,arch",!! the melody 
d'1131>.>", IJ ",o ~. "u,dun!! 
I1KIody. l : SO-~9. 6:60-63. 7 :J-~. 
""I»mo<,. 8:16-28. 8..61-63 Gh,,,, fun ..... 
do><:k»c> ,b'l Ibl> >Car.:h 1II:t} mlplOl B 

_~xhau,'''e ":reImlX!!lW' pan...., 
ma,,,blD~ oll'"mlun" or 'lIQlhn 
al,.,..O!lIm Iha. opcr.>l'" fa'I'" lha". 
bru'e f""'" ",,,,,,h 6 ~-11. 6~J-J~ 
Gh .... funller dJ",,,,,,,s ,n.1 thl> __ 
""hau",," ,~h ......... 1I1i~ . Ir>~hhot 

"". de,enn1rurlJ! ' 3 rank"" h>1 of 

273. These are the only passages from Ghias cited by the Petitioner and 

Declarant 10 support the sub-linear claim elements. Moulin Depo. J J 3: J 5-21 . The 

assertions relating to these passages fails to: (a) apply Petit ioner's construction (or 

any other construction) of non-exhaustive to Ghias; or (b) explain how an 

"approximate string matching algorithm" is expressly or inherently a non-

exhaustive search. One skilled in Ihe art would understand that neither the 

assertions nor the passages from Ghias disclose the claimed non-exhaustive search. 

I address each in tum. 

274. Passage 1: 
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I'Qr pcrfQnning thc key·~~rcb within thc d~lab;u;c 14, il 
is considered desirable 10 usc an cnicio:nl approximate 

allem match ing algorilhm. By -apl)ro ~ imalc- is mcanllh~1 
be algorithm should be ab~ 10 lake into 3oCC()Unl various 
forms of errors. 

Ghias, 6:7-11. First, this passage does nOI stale Ihallhe algorilhm is nOI 

guaranteed to yield a match (as interpreled by Pelilioner). Second, and more 

importantly, the described algorithm does not state (or even suggest) that all 

possible matches in the database are not searched. The passage does not state that 

all matches are not considered, or even that all data in all possible matches is not 

considered. My understanding is confinned by Petitioner's Declarant: 

" 
" 
" 
" 
" 

You would aqree thot the term -approximat e 

_ t cbinq _lod:r·~ d".~n' t , xpr.uly .ay t bat ",,'~. 

901nq to be u.1nq a •• arcb approach where "e l.a~ .• 

O~t ,11 -- .om. of t h e da t . ; ~1qht ? 

A I 'que , 

Moulin Depo. 347: 13-1 7. 

275. Passage 2: 

Several Algoritbms ha"c becn developed tbat addro:"" the 
problem of approximate striog matching. Running times 
have ranged from O(mn) for the brule force algorilhm 10 
O(kn) nr O(n1og(m). when: "0" means ··on lhe order of.- m 
is lhe number of pilCh diffeICIl<X$ in lhe query. and n is lhe 
si7.e of the string (oong). See Ricardo l)ae7;a·Yales and G. 11. 
Gannet ••. Fast SIring Malehing wilh Mism.IChcs.·· /"/o,,m,,' 
li(lll a"d CQmpuraliQII, t992. Apreftrrtd algorithm which is 
considered 10 offer beller pc:rformaocc in general For lhis 
purpose i_~ that o:k:scribed in Ricardo A. Bacsa·Yalcs and 
allis II. l'erichcrg. ··""st and I'nClical Approximalc SIring 
Malch ing. ··Combinmorill/ I'allern Mlllching, 17)ini AIIIU/"/ 
SY"'PQSilO", ·· pages 185-192, 1992. 
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Ghias, 6:23-35. One skilled in the art would understand that the "approximate 

string matching" algorithms discussed in this passages involve matching a work 

with a record in the database, where the work to be identified includes an "error" 

so that "various fomlS of errors" would not prevent a proper match from being 

identified. The "approximate Siring malching" algorithm is applied when the work 

melody ·'is compared with all the songs" in the database and all of the data within 

each record. Ghias, 5:66-6:2; Moulin Depo. 347: 13-17. This passage discusses 

comparing the work with a s ingle record in the database. 

276. Accordingly, Ghias does nol disclose a search that would even meet 

Petitioner' s improper construcrion of "non -exhaustive search," because Ghias does 

not search less than ··all possible matches" or even less than ··all data within all 

possible matches." 

277. I obsetved that Petitioner only ciled the two passages quoted above as 

support that Ghias discloses the claimed non-exhaustive search. Petitioner's expert 

con finned my obsetvation: 

177 

Page 181 of292 



IPR2015-00343 , IPR20 15-00345, IPR20 15-0034 7, an(l IPR20 15-0034R 
Declaration of George Karypis 

11 0 Jus~ new. whe~ yeu -- we hAd ycu ge 

18 threugh And examine eAch ef the portions o f Ghias 

li that you cite wi t h respect to the none xhaustive 

20 search; riqht1 

21 A Yes. 

ZZ 0 Khan you did that, did YO" ldantHy any 

25 A I dld,, ' t identify t hem, .. hich does no t 

_an t hey don' t exist . They miqht exis t . It they 

do e><ist, I d i d nOt <::i t e t he m. 

Moulin Depo. 332: 17-333:2. As I demonstrated above, these two passages fail to 

disclose the claimed non-exhaustive searc h. Accordingly, Petitioner failed to 

satisfy its burden of establishing that Ghias discloses the claimed non-exhaustive 

search. 

278. Moreover, Petitioner's expen confirmed that other passages from 

Ghias cited in his Declara tion~in an attempt to establish other claimed elements~ 

also do not establish the claimed non-exhaustive search. Moulin Depo. 330: 19-

33 1 :24; 239:22-25 (2:50-52 "does not teach excluding a portion of the database 

from our search'"); Moulin Depo. 330: 15-18 {2:50-52 ("Q. Does Ghias have any 

ponion in where it teaches affirmatively searching only part of the database. A. 

Not in that sentence, no."): Moulin Depo. 330: 1-14 (2:50-52 (the "natural 

inference" from the statement that the "query engine 24 searches the melody 

database 14" is that "it's going to search the entire database"); Moulin Depo. 
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334:2-21 (Q. "[D]oes Ghias teach looking at only a portion of the database? ... A. 

It does not do that in this paragraph."); Moulin Depo. 337:7-338: 17. 

279. /Joan ! :,. CflIICerl/.\·: I now address the Board's specific concerns 

(identified in its Decision in the '988 IPR) with respect to whether Ghias discloses 

the claimed non-exhaustive search. I note that in instituting Ground 2, the Board 

did not rely on the arguments presented by Peti tioner and its Declarant or the 

passages from Ghias quoted by Petitioner and its Declarant in an attempt to 

establish the claimed non-exhaustive search. Instead, the Board initially found that 

Ghias disclosed the "non-exhaustive" search because the search discloscd in Ghias 

could produce a list of matches based on an error-tolerance and the user can 

perfoml a "new query on a restricted search list eonsisling of songs just retrieved:" 

011 the presenl m:ord. we:lTe nol persuaded by Palelll Owner's 

argulllents. Ghias pro"ides lhat "J t Jhe uumber of matches lhal lhe 

d:uabase 1-1 should retriC"\.·e depends upon lhe .'rror-/Q/emllc,' used dunug 

the key-search:' E.x. IOto. 6:6J-65 (emphasis added). Ghias funher 

pfO\'ides that '"Ihe uscr can perfonn a I/t'I,' qllery UII II ""SlriCI,~1 Sl.'orc-h 1i~1 

('()"sis/i"g oj $O"gs jllSI f'('lnI'1wf. This allows Ihe user 10 ident i fy selS of 

songs that comain similar melodies:' /d. at 7:5-8 (emphasis added), Thus, 

Ghias makes dear that the search need 1101 be exhaustivc. :..s Pment Owner 

argues. and will aCllo '"identi fyQ a close. bill not neccssari ly exacI or 

closes!. l1I31ch:' per aliT claim construction. Addilionally. gh'en the 
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Decision ('988) at 12. There arc two reasons why the Board 's reliance on the 

"new query on a remicted search list" does not satisfy Petitioner's burden of 

demonstrat.ing thaI the instituted clams are unpatentable based on Ghias. 

280. First, had the concept ofa new second search based on the restricted 

list (and these passages from Ghias cited by the Board) disclosed the claimed "non-

exhaustive search" (as I demonstra ted below, they do not), it is my understanding 

Ihat it could be improper for Ihe Board to rely on Ihese passages in finding the 

challenged claims unpatentable because these passages were not identified by the 

Petitioner as support for the non-exhaustive search. 

281 . I note that Petitioner never asserted (in the Petition, charts, or 

Declaration) thai Ghias discloses a non-exhaustive search because the "user can 

pcrfonn a new query on a restricted search list consisting of songs." The Petition 

does not even mention the words or concepts emphasized by the Board in its 

Decision and that fonn the basis for the Board' s preliminary findin g that Ghias 

discloses a non-exhaustive search: "error-tolerance" and "restricted search list 

consisting of songs just receive." The only references to Ghias presemed by the 

Petitioner for the claimed non-exhaustive search are Ghias, 6:7· 11 and 6:23·35 

addressing approximate string matching, not perfomling a "new query on a 

restricted search list consisting of songs just retrieved" based on an error tolerance. 

Petitioner' s Declaram did not "cite anything in [his} Declaration that teaches, in 
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Ghias, performing a search that rcturns a list o f ranked matching songs and then 

performing a second search on fhat list." Moulin Depo. 146:21-147:21. 

282. I note Ihal the Board, however, rel ied exclusively on two completely 

different passages from Ghias not cited by Petitioner--Ghias, 6:6]-65 and 7:5-8. 

Decision ( '988) at 12. One skilled in the an would understand thai these passages 

address a different concept than the approximate pattern matching concept 

identified by Petitioner as support for the nonexhaustive search elemen!. 

283. Second, using a "new query" on Ihe " restricted search list consisting 

of songs just received" does not disclose the claimed "non-exhaustive search." A 

" non-exhaust ive search" is "a search that locates a match without a comparison of 

all possible matches." See Section VeB), The restricted search can be viewed 

in one of two ways.)1 Under either view. Ghias does not disclose a non-exhaustive 

search. I address each view in tum. 

284. l;ir.~1 view: Under the first view, the search to identifY the record lhat 

matches the song being hummed is viewed as a single search with two stages. 

Under Ihis view, the second search on the "restricted list" is not an independent 

search- the two stages of the search are not independent. Rather, the search on the 

Ghias provides no dctails or infonJlation about the search on the restricted 

search list. 
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" restricted list" is the second stage ofa t1,\'o-stage search. dependent on the first 

stage. See Moulin Depo. 336:9-15. The second search depends on rhe first to 

generate a candidate set. A single work, i.e., the song being hummed (not two or 

more works), is being identified in the two-stage search. The IWO stages refine Ihe 

idenrified marches: Ihe second slage does nOI identify any new matches. 

285. To constitute a "non-exhaustive search" under this view, Ihe Iwo-

stage search process disclosed in Ghias would have 10 conduci the search without 

comparing the work 10 be identified with all possible matches in the dataset. One 

skilled in the art would understand Ihal the two-slage search disclosed in Ghias is 

exhaustive because the first stage compares the query to all possible matches in the 

dataset - "alllhe songs." Ghias,5:66-6:2. My understanding is confirmed by 

Petitioner's Declarant: 

4 already done a comparison to the other songs in the 

S database , right? 

6 II In the Hut atage , you know, the one that 

1 produced the list , the aearch was on the entire 

8 database presumably, yes . 

the da t abase: righ t ? 

II Yea . 

Moulin 336:3·336:12. 
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6 0 Doe. it teach doinq a .earch ><l t ho,, ( d01nq 

7 a compa r 1.on of all the posa1ble matches? 

8 A Yo" _an .11 the p<>sdble en t ri ... In the 

9 oriqinal da t abase? 

10 0 Ye.. 

12 Q The entrie. in the or1qlnal database. 

13 tho.e .re the possible matChes? 

14 A Yes_ 

Moulin Oepo. 338:6-14. 

286. Under this view, the query on a restricted search list is part of a 

broader search of every record in the database, which compares the work to be 

identified with all possible matches- all records in the data set. 

287. ,\"ecfllld I'iew: Altt:llIativdy, tht: st:i.:ulld St:ardl i.:uuld Ilt: vit:wt:d as all 

independent second search. As disclosed in Ghias, the second search is based on a 

" new query"- "the user can perfoml a new query on a restric ted search list." 

Ghias, 7:4-8. The IWO searches, Ihe first based on an inilial query, and the second, 

based on a second "new query," is reflected in this illustration: 
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new query 

datuet of 
potenllal matches 

exhaust ive 
searches 

MW daUset 01 
potentIal matches 

ranked lit! of 
matches -, -, ..... 

To refine the lisl of polemial matches, the "new query" (2) disclosed in Ghias must 

be different from the original query (I ). This is because Ghias does not teach an 

alternative search algorithm for searching the restricted list. Rather, Ghias teaches 

that the same search algorithm is applied to the "new query" (2) that was 

previously appl ied to the initial query ( I ). I f the initial query ( I ) is applied to the 

restric ted list using the same algorithm, the search would produce the same 

restric ted list rather than refine the search as intended by Ghias.l ? Although the 

If the query remains constant- the query is not changed- but a ditTerent 

algorithm is applied to the restric ted list, this would constitute a single search with 
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details of the new query are not disclosed, the new query (2) could theoretically be, 

e.g. , (a) a different portion of lhe same song, or (b) a beller hummed version of the 

same portion of the samc song. 

288. If the second new query is viewed as a second separate search, each 

independent search would be exhaustive because (a) as J explained above, the 

initial search compares the query to all possible matches in the database-" all the 

songs" (Ghias, 5:6~:2: Moulin Dcpo. 336:9- I 5) and (b) the remicted search also 

compares the qucry to all "possible matches" because the search compares the new 

query to all potential matches (illustrated by green dataset in the diagram above). 

The records that are not on the restric ted list (i.e., in the blue dataset but not the 

green dataset) are not "possible matches" for the restricted search. The first search 

excludes from the list of ranked songs those songs that are not possible matches 

such \hatthe "restric ted search list" comprises "all possible matches." Moulin 

Depo. 336: I ]-327:6; 335: I ]-]]6: 12. 

289. The only algorithm Ghias leaches for conducting a search is to 

compare a query statement against every record in the data set against which the 

algorithm is to be run-and is thus always an exhaustive search. Accordingly, 

two stages because the qucry docs not change (i.e. , the first view I addressed 

above). 
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whether the two-stagc search is vicwed as a single search or two separate searches, 

the searches compare the work fO be identified with "all possible matches" and are 

therefore exhaustive searches. 

290. The Board also noted that ifGhias disclosed an exhaustive search, 

Ghias would still disclose this element if Ghias also disclosed a non-exhaustive 

search: 

Additionally. given the 

"comprising" language used in the independent cla ims. we are not persuaded 

tha11he daimed methods could not cover processes with both exhaustive and 

non·exhaustive searching. as long as the laneT provides identificalion. 

Decision ( '988) at 12. Because, as I described above. Ghias does not disclose any 

non-exhaustive search, Ghias docs not anticipate. 

2. search identifying a neighbor (claim element 15{b». 

291 . In instilUting Ground I, the Board did not specifically find that Ghias 

disclosed a search identifying a neighbor. Decision ('988) at 12. 

292. As I explained in detail above, a search identifying a neighbor means 

a search identifying "a close, bUI no necessarily exact or closest, match." Seclion 

V(C) : Decis ion ('988) at 12. 

293. As I explained above in detail, Ghias docs not disclose a search that 

identifies a neighbor because the searches disclosed in Ghias always identify an 
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exact or the closest match. Ghias teaches a search that generates three possible 

outputs: 

(I) an exact match (Ghias 2:53-59 ("exact matching melody"»; 

(2) a " ranked list of approximately matching melodies" (Ghias, 2:50-59: 

Ghias, 6:60-63 r·a list of songs ranked by how well they matched the 

query"); Moulin Depo. 118:9-22); or 

(3) ' ·the single most approximate matching melody" (Ghias, 2:50-59). 

As I demonstrated above, for each output, the Ghias search necessarily identifies 

an exact or closest match. Moulin Dcpo. 352:22-353:2. Accordingly, Ghias docs 

not disclose a search " identifying a neighbor." 

294. The Petit ion and corresponding Declaration fai l to demonstrate that 

Ghias discloses a search "identifying a neighbor." 

295 . Petilion : As support for the claimed " identifying a neighbor," I note 

that the Petition relies on the follow ing; 

Ghils further d iscDsCS Ih:lt this sc:m:h loc~tcs a neighbor bydetcnnining "3 

r:utk~d list of :1pproximtcly mo:ttc hint! melodies. 3S ilk.tslt:nro :tt 16· ()f "tbc.- SDli:k' 

most appro1<im,'llC 1l\1IChing melody." E:~. 1010:11 1:5C).59. 6:«J...63. 

Pet. ('988) 10. 

296. Petition Charts; The charts in the Petition the same assertions and 

passages from Ghias: 
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Petitioner' s chart for claim 15, clement [c] incorporates the chart for cla im I, 

element [cj: 

b) t~trono:3.Dy dtt='lllllni "" 
ickmifO::JIl)n of tho: t~uoruc 
wo.k b3scd on the t .wxlCd 
f.:::ahRS, "~Il lhe: idmllfO::IIocn 
is b.ued on a non-e'<h:lusln-c 
$roreh odollifyilg ~ ne::.gIIbor, 

PCUlDncr incorpor:lI<:S tho: abo,..:: d5tusslDn 
ofGhDs reg:.rdq: Cbm 1(, 

Pet . ('988) at 14. The chart for claim I, element [cl, in tum, provides: 

t) """'''-1111 :II tho: porUbk- diml 
dC\'.:e from tho: one:: or more 
S<.-rHTS:lII idmurO::lIion nf!he 
elecuonic won: based on !he 
cxlr3C1Cd fC31lR"S. ,,-t.c.ell the 
idcnlif'::II.lDn io; bast:d on 3 non · 
c.'cmustn-c se:>reh idCllltfyq: a 
ne::ighbor. 

Pet. ('988) at 12. 

Ghgs I"C'Cci\"<:s:Iftd outputs at the computC1". 
"h.:h is a poll:lbk- clit"nt dC'l"rc (Ex. l()().l al 
• 73). a list ofdcnufO:300ns Ort~uoruc 
,,"OTb. l:SO-52. 6:ID63. 7:4-5. 8:26-28. 
8:61-.63_ Soch idnano:aclDlIS ..., d<"ICliiwo:d 
by ~scarehilg the: melod y daw,:I$c Ir LO 
matc a m.:llchln; mriDdy. 2:SO-s? 6:60-63. 
7:4-S. Abslr3C t. 8:26-ZII, 8:61-.63. Th5 
scareh INY ""'Illo)' 3 non"xh:wsln-c 
·;mpro~in;l1c p;lllan malchil, 3~"""" or 
;lIIOlhcr:>ia:orthrn due opcr:t\cs fastC1" th;m a 
brwc fOfC(SC="- 6:7-11 . 6:23-3~ . This 
non-cxh:IU$ln t $C:IIl:h d""urll:S a ne::lQhbor. 
i.e . "a rnnkcd IisL Ofllppn)~ID:!ldy m:llchilll 
mcbdlCS." 2;5(1..59, 6;60-63. 

297. Declaration: Petitioner's Declaration relies on the same assertion and 

passages from Ghias: 
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~ S«o.od. it is my opinion that Gbias discloses "fI«tronic,lly 

I dctennining an idemi fkation of the cicrtrollle wort based on the e:macu:d 

fc:JlUrcs" by pcrfonning", non-e.~tlausti,1;' search identifying 3 neighbor," E.~. 

1001 at Claims I. 15. In panieular. Ghias discloses using ~ "query engine 2.\" 

"hicll "sc;m:llcs lhe melody database 1.\" to ltxate a matching melody. ~. 1010 al 

2:50-59. Abstract ("A melody d.1labase is sc:arched for at leaS! 0111.' so:qllCoce of 

digitized Tq)I'I.'§I:nt at ioll5 of relath I.' pitch dIfferences betW«fl Sllcccss,,'e ootcs 

"hieb at leaS! approximalely matches the sequence of digitiled represclllatiollS of 

relati,-e pitch differc",es bet" CCIl succeSSl'-e notes of the m<:lody. "). Ghias fun her 

Moul in Dec!. ('988) 69-70. 

298. Declaration Charts: Finally, the chans in the declaration a lso rely on 

the same two assert ions and the same two passages from Ghias: 

e) r«""me at lh" po<1abk ehntl 
d .... ice from the one: '" mote •• -.. vcrs 
"n IIlmnfll::1lI1l11 " f th~ ~1""lrUruc 
"ort ba>Cd Ofl 'M <'XuxlCd fe,"Ufc>.. 
"h~fCI/1 ~ ldi.,uifi,a'lOQ l~ ba~d Ofl 

3 non...,,,h:""It\-" search tdcnl.fyinl! 3 
"n,hbor. 

Moulin Decl. ('988) 75 . 

Gbias di..,l~ ,« .. "ins ond (>III"",tina 
~t tbt "".nput .... " .. hICh IS 3 portabI" 
dint! do,·;e". a It ... of i<kmiflClII""'" of 
"lcwon;e wOfI<s. 2;50-52. 6:60-63. 1;.\ . 
5. 8.26-28. 8:61-63. Ch.as funll...
di>closoos tha, _h .<knt.fie~ltons a", 
doI""",nro by ".."....,lbn~ ,he:- melody 
dol:lboj.( 14 " 10 )oc;dC n m:,,!.'hi"l 
melody. 2.50.39. 6:60.(;J. 7:4·5. 
Ah>uxt. 8:26-28. 8:61-6.1. Gh .. , funher 
dISCloses th .. ,lb. snn-h m.y m>pIo)' • 
non..,xh."",in "!p!Joxi'!),!le Jl"nC'f\l 
m:"~bllla .I"""bm" Of IItIOth ... 
• l,,,,,thm ,"", oprnlles fa"..-,Mn a 
brul~ fOKC ....... h. 6:7" II. 6:H·35 
GI,,~ fu,ther doselos<'> rI.,,, lh'$ non· 
""","">I,,',, ..... fC~ odmtt.fi", ..... "'bot 
by dotC'f\lltn.1tJI ". nnW h>l of 
...... .,...'dv -... .... Iodo«.. 
~ SO-S9. 66O-6l . 
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299. Neither the assert ions nor the passages from Ghias disclose the 

claimed non-exhaustive search because, as described in detail above, both the 

ranked list and s ingle most approximate matching melody outputs always idenlify 

the closest match. 

3. determining an action based on the identifica tion (cla im 
e lement 15(c.». 

300. The instituted claims are not anticipated by Gh ias because the Petit ion 

fail s 10 demonstrate lhal Ghias discloses "detemlining an action based on the 

identification of the electronic work" and "perfonning the action." 

301. Claim IS- the only instituted independent claim---claims a method 

compris ing four steps. Steps (b) through (d) are: 

b) e k"Ctronic3J1y <k1<Tminina an idcmi}JC3tion of the ..1"". 
tron ic wori.: b3scd on the extraCt • ..! features. ,,·he ... -in the 
ident iflc::Jtion is based on a non-cxhaustr.-., scan::h iden· 
titying a neighbor: 

c) ('lcclronic:t tly dclcrmining ru\ II('lion b.1scd on 11K' id..'ll· 
lifleation of lhe ekclronic wori.:: a nd 

d ) ekctronkaUy pi..Tfo nning Ih<,- action. 

As renected in the claim, "detemlining an action" in step (c) and "perfonning the 

action" in step (d) must be based on Ihe "identification of the electronic work" 

from slep (b). 

190 

Page 194 of 292 



rPR2015-00341, IPR 20 15-00145, rPR20 15-0014 7, an(l IPR20 15-0014R 
Declaration of George Karypis 

302. It is my understanding that the third and fourth steps-(c) determining 

an action based on the identification, and (d) performing the action- mllst have 

meaning beyond that encompassed by step (b) "determining an identification" 

because all limitations in a claim must be considered meaningful. 

303. The Per it ion asserts Ihat Ghias discloses step (c}-"detcrmining an 

action based on the identification"- in two ways: 

(I ) "using the result of a search to determine the potential matches;" and 

(2) "allowing the user to perform a ' new query on a restricted search list 

consisting of songs just retrieved." 

Pet . ('988) at 10; 12; Moul in Dec!. ('988)~ 7 1,75. Neither discloses "detennining 

an action based on the identification" for at least two reasons. 

304. First, according to Peti tioner. both (a) "detennin[ing] the potential 

matches," and (b) perfonning a search on a restricted list constitute the second step 

(b}-"detennining an identification of the electronic work." In claim IS, 

determining the aClion must be " based on the identifica tion." Accordingly. the 

system must first identify the electronic work, and then, based on the identity of 

the work, "detennine an action." 

(I ) " [DJetermine the potential matches" is part of "determining an 

identification of the electronic work" and therefore cannot be an aelion 

based on the identification of the electronic work . 
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(2) Similarly. performing a search on a reslricted lisl of pole nl ia I matches is 

identified as pan of Uidentification of thc electronic work." 

See Decision ('988) al 12 ("Ghias provides thaI ' [tJhe number of matches that the 

database 14 shou ld retrieve depends upon the error-tolerance used during the key-

search. ' Ex. 1010, 6:63-65 (emphasis added). Ghias funher provides Ihat ' the user 

can perf0n11 a new query on a restricted search list consist ing of songs just 

retrieved. This allows the user 10 identify sers of songs Ihat contain similar 

melodies.' Id. al 7:5- 8 (emphasis added).") If the search on the restricted list is 

pan of the search identi fying the match. il cannot also be the action based on that 

search. Accordingly, the Petition fai ls to identify steps (c) and (d) in Ghias. 

305. Second, Ghias does not determine an action ··based on Ihe 

identification of lhe electronic work." One sk illed in the art would understand that, 

to be "based on" rhe identification, the action must depend upon the ident ification. 

In Ghias, the actions identified by Petitioner are performed independent of the 

ident ificat ion. 

(I) ' l DJetennine the potential matches" is pan of the process of identify ing 

the work and therefore is not based on the identification of the electronic 

work. 

(2) Similarly, performing a search on a restricted list of potential matches is 

not based on the identificat ion of the work. 
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Rather. whether a new query is perfomled on a restricted search list is solely a 

consequence of the number of potential matches, nOlthe identity of the matches. 

Thus, this action performed by Ghias is the same regardless of the identity of the 

electronic work. 

B. ' 988 Ground 2; T he instituted clai ms of the '998 patent are not 
obvious over G hias. 

306. Ground 2 relies exclusively on Ghias and is directed to only 

dependent claims 22. 24-26, and 52, which depend (indirectly) on independent 

claim IS. Pel. ('988) at 54-57; Decision (' 988) at 22. 

307. As I demonstrated above, Ghias does not disclose elements from the 

independent claim upon which Ground 2 is based (claim 15 ) including: 

• "non-exhaustive search identifying a neighbor" (claim element 15(b» ; 

• "electronically determining an action based on the identi fication of the 

electronic work" (claim element 15(c)); and 

• "electron ically perfonning the action" (c laim element 15(d)). 

308. In Ground 2, Petitioner (and the Board) do not assert that these 

missing elements are obvious in light of Ghias but rather assert that Ihese missing 

elements are expressly disclosed in Ghias. See e.g., Pet. ('988) at 55 ("For the 

reasons expressed in Ground I [anticipated by Ghiasl, Ghias discloses all elements 

of claims I and 15."). Accordingly, Ground 2 fail s because the elements from the 
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independent claims addressed above are missing from Ghias and the Petit ion does 

not provide any basis fo r correcting these deficiencies. 

C. '988 Ground 3: The instituted claims of the ' 998 patent are not 
anricipated by Iwsmura. 

309. The single independent claim of the '988 patent instituted for trial 

includes the phrase ·'non-exhaustive searc;h identifying a neighbor." Claim 15. 

Iwamurn does not anticipate the inst ituted clai ms because Iwamura does not 

disclose: (I) a '·non-exhaustive" search; and (2) " identifying a neighbor." 

address each deficiency in tum. 

I. non-e%haustive search (cla im IS(b» . 

31 0. Iwamura does not disclose the claimed "non-exhaustive" search. 

3 11. As I e%plained above, a non-exhaustive search is "a search Ihallocales 

a match without a comparison of all possible matches." Section V(B): Decision 

('988) at 7. 

3 t 2. Iwamura does nOI disc lose "a search that locates a match without a 

comparison of all possible malches." As 1 explained above in detail , Iwamura 

discloses a searching algorithm thai is designed 10 be more efficient than 

altematives by lining up peak notes rrom the music work to be idenlified with thl;' 

peak notes in each record in the music database, when comparing the work to each 
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record. Iwamura, 6:59-60: 12: 1-2. Instead of comparing the work to be identified 

with a record in the database by (a) performing a fir.;t comparison of the notes in 

the work and the record, and then (b) shilling the comparison between the work 

and the record " note by note" 10 see if there is a match, the shifting can be done 

peak-note-to-peak-note, thereby reducing rhe number of comparison made between 

the work and a specific record, and thus making the comparison more efficient. 

" Peak notes are approximately 20% of Ihe total number of notes in a 

typical melody. That means search speed using peak notes is 20% of 

a brute force search which shifts the entered melody, note by note." 

Iwamura, 9:9- 11. 

3 13. As I explained above in detail: 

• each melody in the melody database is compared using this peak note 

approach and "[tJhe reference melody that gives the least difference is 

returned as a search result" ( Iwamura, 7:54-55); 

• Petitioner' s Declarant confinned that "for all the Iwamura 

searches .. . [i]t 's understood that you search through every musical 

work in the database"- i.c., all potential matches (Moulin Depo. 

269: 19-270:2; 223:2-8 ; 247: 18-20; 271 : 19-21: 207: 18-23); and 

• Petitioner' s Declarant also confimled that "all the notes" are 

compared (Moulin Depo. 280:6- 13; 277:6-21). 
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As a result. Petitioner's Dedarant con finned that. based on the proper construction 

of non-exhaustive search (adopred by the Board) and the understanding of one of 

ordinary skill in the art, Iwarnura does nO! disclose a non-exhaustive search. 

Moulin Depo. 233 :24-234: 14: 225: 16-226:7; 21 7: 1-18. 

3 14 . The Peririon and corresponding Declaration fai l to demonstrate Ihal 

[warnura discloses a "non-exhaustive" search. I note that Petitioner and its 

Declarant identify three features oflhe lwamura search as teaching non-exhaustive 

searching: 

(a) pcak notes: a search that uses peak notes, which 3re approximately 20% 

of the total number of notes in a typical melody;" 

(b) limit function: a search in which a specific cornparisonofthe work to be 

identified 10 a specific record in the database "can be stopped," when the 

specific computation of the total absolute difference between the work to be 

identified and the specific record exceeds a certain limit; 

(c) ullsearched portions: a search thai skips "portions that should not be 

searched," such as "repealed patterns" and "unimponant melodies." 

Pet. ('988) at 47-48 . 

Petitioner identifies these three features (labeled 0 ,0 , and 0 ) as disclosing the 

non-exhaustive search in its Petition, Declaration. and corresponding chans: 

3 15 . Petition: 
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h.-:unur:\ fllflltc.r !C.'xhes how this se:u-c ll em be non..exll:lus!i,~. For 
o 

=npk:. 1\\::IIWrn !cadlCS ~ non~hJus!n'e 5earth usKlg ~pcak no!es" (E.'t. JOl2 3! 

6:3 1·7:55) "hich "m 3ppro:t;,ulely lfJ' . of lhc loul nlll'llbcr of DO!es 1'1 a lypical 

melody. na! mc:1ItS SC3R:hspced USWig pe3k DO!.-s is ~. ofa bru!~ forre search.· 

!hal !he SCll'Ch C3D be xeelcr.l!cd by S!Opping!he sc=h when cOI'l1lUl.l!ion:s 

o 
"cxcccdlJ 3 ccmin bini!.." Ex. 1012 :II 7:5(i..57. In yet :II1O!hcr c!uu~1c of non· 

c.~roUS! r.'C sCII'Ching. 1",;ul1Ur.I discloses skipp;,g "pomon:s !lIJl sho!1 nol be 

se:m;lIcd." /J ~! 12:6..7. lllCSe skipped pomon:s i1CUle "rrpc;llcd p3Ucms· (id. 3! 

9;J6.4.l). aod ·unimport;u)l ponion[sl" of!he melody (Id. 31 9A4-45). 

Pel. ('988) at 47-48. 

3 16. Petition chan: Claim 15 (the instituted claim, cross-references claim 

1, element (c»: 

~~eJcclrotUCaly_ ~eI"'fIllIlrIIl an 
idc~nif",aaion o f tile eJcc lronic wor!.: 
ba5ed on the exttncled ratlll\'S. 
"her.,.. the idcmif",,,.,n is based 
UIl a lr. .. u..., . .:h:ll,.,li, ~ .. • .. ~h 
id.:olhnm: a ;;;;hbo.-: 

Pet. ('988) at 52. Claim l. element (c): 

Pclilioner incOrporolCS Ill.- al)(wc dbcUSS ':>R 
ofl""un.1!'lI rcganlong Claim Ie. 
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~) ...", CI\..-.g allh" J>IHUb I< ~ a:ru 
d ... ..," trnm"'" one or tt"o;ft ,,,,,.-.,rs 
:.n 1l .. 1IIf0:,"""" of,IIo: .lecuono: 
"mk ~on I"" oxmo:W'd 
(OatlnS. "t.;,n;, the iJmufo:_.:>n 
.. ba>o.l on • """..,rn.:w"tr.." ......,.,b 
oJrnI.~"'8 a ",,¢I>or. 

Pet . ('988) alSO. 

3 17. Declaration: 

_"d '''' _ •. 
< 

• • I", 1'1= I·: o.tr""". ",ean:b 
~ ""'Y t,., "I'I'1ioJ '0 P"-(""'" 
m<bdy """",h<s",'frl .3). n:koJ ... 0I0It

~tr." ~o:<lJ"r""'. , ,,,,II .. "r..-..l.: no""," 0 
(6~11.7~S) "llo:h "ar"appro~inlrely 20". 
of"'" JoUI ..... m..- o( nol." II a lyp .. -at 
mebd)' Th:u_, ..... b,""'.,Ju; .. 
pe,.); 00 ..... 20' . oh broIc (o",o.=b" 
(9:8-10), Oth.:r d ... bed _>d\.1u,u,y 
"""",ba can d..,ra.c """",h I. "" by 
'IOppmgW sean:h "hen <on" .. _ 0 
"""" ... "<10 • ~<11'" mo." (7:56-S7) .w ~an 
be: conf~ '0 ~ "portIO.",,,,,. ,1IoIoli 
"".be:_h<d,", 12;6.9). , ,,,,h., 0 
"repe:Ud p:lll"",,," (9-_~). :wd 
"unonpon:anI J'Ort"""sr oftb.: nldody, 
(9.4+-IS). 
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~d I> 20". 6h \)l\l1c fo«~ k~rch .. _" Id:lo' 9:8· 1 t. 

\·11. h IS Illy "1''''I0Il .JUI I IrmllUl1l'S d,sc1{)SUR .~ •• IK S<'3rch t;'3n be 

:>e<:<1~,,"ro by . 'opping "'" SC'arch ,,-hen ~ompu.~.ions "u~«dU a ~~":lID lin"," i. 

o 
o 

_hou ld 001 "" S<'"rcheJ" (Ex. 101! al 12:6-1)" her ... n Ibc5t >io;il'i"'d fX'I1Ioos 

Include "r~pC31w pancms" (.d_ al 9:36-U) "nd "un;lIIporI:.m pollion[s]" Of lhc 

Moulin Dec!. ('988) ~ 141-143. 

318. Declaration chan: Claim 15 (the instituted claim, cross"references 

claim I , element (c): 

b) dec'ron"",lLy dClerm"''''l! an 
l~m1fkIIlOl1 of Ihe eleclronlc work 
based on 11K exU1lc.w fea.ures. 
"'herrln 11K Ilknllficallon.s based 
011 a """ .... "lulUsll'-e S<'ard! 
ldenllfvin a ~I hbor; 

Moulin Decl. ('988) 147. 

Claim I, element (e): 

I "><OfPO""C my aoo,-c dISCUSSIon of 
r.'-amura regarding Claim Ie. 
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c) n:ccl,-,ng31 Ihc port.1bk cllml 
de"1« from lhe Ode or rroo«" 

sc .... ·cn an Kknlific'uOR of tho 
e1ccltOnoc ... "(Hi: bnscd "" tho 
CXlr:octOO fCa1ures . "l>crt1n tho 
,ocnUf""UOR 's bastli on a_
exlt,uslI''': Karch ,denUf)111J 3 
IlC'ghbor: 

Moulin Oed. ('988) 147. 

I"'~"", d,.doses WI "[111>0 ,,<b K .... 'O' 

mums iI>o SC::lreh ...suh 10 Ihe ehenl" s : I. 
1"-:1./11= di~losn I/o: u:se of ~ "sc:;m;b 
""Sme" 10 "find the ciosHl melody from 
11>0 d;I\.lb;I.se," 9:!3. lu",ul;l diKIoscs 
us.ntI .~ p<'3k or d.ffC'ft"llllal ",:nch,ng 
alllO"tbnt. " 12: 1-2. 1"~ul1I diKIoscs WI 
diff"""" "Karch ataonthrn5 may Ix :appI • ...! 
10 perform melody sc:=hC's." 10:1_3. 
I,,~..,. d'sclosn ~"I"'tSll\'e ~ 

idenufYlng a neighbor. such as "pc:o.k 0 
!"IOI¢$" (6:31-7;55) .. luch "are 
:opprt>J;.malely .!O'. of lhe 10\31 nLlll1ber of 
OOIC$ In a lypicalmo:lody. TII:II mc~ns 
SC::lrCh Spet"d U$'''lI pc:o.k DOles i$ 20". of a 
bnn< force sc:m:h "(9.8-10). l"ountr.I 
furtt...r d,scloses IIOfMO.dl:lusli,·c sc:urb 
idenufYIIlll l neIghbor Ih:1\ Can be 
:w;:eelo:n.l...! by Slopp'ng the surch when 
eompUI:IUOdS "<."cedll a ema'n hmn"O 
(1:56-57) and C:In Ix configur...! 10 s1.'p 
"pornons ,ha, should root be Karcbc1l." €) 
11 1:6-9). $lX'h as "rcp<""...! P"l1cms." 19:36-
4--').. ;Lnd """"",porwt\ ))OI"II(IO[ S r or the 
"",Indy. (9;-44 -lS).. 

3 19. As 1 explained above in detail, none of these three [wamura search 

features (peak notes, limit function , or unsearched portions) relied on by Petitioner 

and its Declarant for the non-exhaustive search discloses the claimed nOll-

exhaustive search. 

320. Boord 's conccrns: I now address thc Board 's specific concerns 

(identi fi ed in its Dttision in the '988 IPR) wit h respect to whether [wamura 

discloses the claimed non-exhaustive search_ [n instituting Ground 3, the Board 

preliminary determined that one feature of Iwamura ident ified by Petitioner- th, 

"computational limits" featu re-d iscloses a non-exhaustive search because if the 
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computational limit is reached. the entire search is stopped, even if all of the 

records have not been searched: 

Pet itioner identifies IW:UllUr,J'S computational limit as an example o f 

non-exhausti\'<." searching. in th;1I nOl all rceords in the rcmote music 

ootab,lse necess.l ril y are searched. Pet. 48. I'atent (hIller argues that 

]W311l11r:l ' s description of s topping a search whcn compul31ions exn-cd a 

cert:lin limil is not a non-exhaliSlil'e search because --i l docs not SlalC or 

SlI££("$t that all r~-cords in Ihe music library arc nOI used in the comparison:' 

Prelim. ReS{). 27. We do nol agree. If. in Iwomura. the rompulatiollal limil 

is reached. the search is stopped. e\'en if not all of the r.:cords have been 

searched. Per our construction of""non-e."(houSlin: search. "" i.e .. "a search 

111m Icw;:ates a mmch withom 11 comp.1riWll of all po>~ible 1ll3 1 ~hC"'>:' we 3n' 

persuaded Qlllhis record Ihat the process of ]wamllr:J. Wilh the 

compll13tioooilimit. would prel'~'1i1 311 of the n::cords of the remote music 

oot3base from being searched. but uhim:lIc1y would pro,-ide a match using 

all inpllt lilult toler:lnc ... pr0CI.'SS 10 find 1hl' closl's! n1l'lody. See Ex. 101 2. 

7:56- 57.9:20-34 

Decision ('988) at 15. 

321. As J explained above in detail , in making th is preliminary fi nding, the 

Board apparently con fu sed : 

(a) stopping an individua l computation of the absolute difference between 

the notes in the work to be identified with a speci fi c record in the 

database and then shifting the peaks to do another comparison with tha i 

record, or moving o n to the next record, wi lh 
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(b) stopping the search process altogether. 

And as I explained above in detail , there are two reasons why the Board's 

preliminary interpretat ion oflwamum is wrong. 

322. Reason I: Iwamura never states (or even suggests or implies) that 

when a given computation (the absolute difference between the compared notes) 

based on comparing a work 10 be identified wilh a specific record in the database 

exceeds a certain limit (demonstmting Ihal the particular alignment of work to be 

identified with the specific record being searched is not a match), the search stops. 

323. Reason 2: The alternati ve (which is not identified in Iwarnum)-Ihat 

the entire search SlOpS when one peak search comparison between the work to be 

identified and one record in the database reaches a certain limil- make no sense. 

324. The Board also noted that iflwamum disclosed a non-exhaustive 

search, Iwarnum would still disclose this claimed element even if Iwamura also 

disclosed an exhaustive search: 

Wc nOie that c13im 15 utilizes 

"comprising" language. such th3tthe c13imcd mcthod does nOi c.,duck: 

additional. unrecitcd steps. See ),/ur$ !m:. ,'. HJ . Hcm: CQ .. 377 F.3d 1369. 

1376 (Fed. Cir. 2()().4). Thus, the seope ofindcpcndem elaim t5 can include 

an e.,hausti,·c search. as long as it pcrfonns a non-cxhausti\"c search as well. 

Thus. C\'cn if Patent Owncr is COrTeet and a particular search in Iwamum is 

exhausth e. Ihm docs not end Ihe inquiry. 
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Decision ('988) at 14-15. Because. as described above. Iwamura does not disclose 

any non-exhaustive search, Iwamura does not disclose this element 

2. identifying a neighbor (claim 15(b» . 

325. TIle Board did not previously address whelher Iwamura discloses Ihe 

claimed " identifying a neighbor." Decision ('988) 14-16. As r demonstrate below. 

the Petition and corresponding fails to establ ish that Iwamura discloses the claimed 

"identifying a neighbor." 

326. As I explained above in detail, "identifying a neighbor" is a search 

that identifies "a close, but not necessarily exact or closest. match." Decision 

('988) at 8. 

327. Also, as explained above in detail , Iwamura does not disclose 

"identifying a neighbor" because the disclosed search always identifies an exact or 

the closest match. Petitioner assens that Iwamura identifies a neighbor because " In 

Iwamura, once a melody has been extracted from the input, the 'search engine will 

find the closest melody from the database." Pel. ('988) 47 (ciling Iwamura 9:24-

25); Moulin Dec!. (' 988) 140. These statements do not establish a " neighbor 

search." Instead, they con finn that Iwamura always identifies the closest match-

nece."<>arily the closest match- mther than a match Ihat is not necessarily the 

closest match , as required by the claimed "identifying a neighbor." 
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VIII. ' 179 patent. 

328. The Board instituted the ' 179 I PR on two grounds: 

• Ground 1: Claims 1-3, 6,8-1 4, 19, 21 - 26, 30,31 , and34-37as 

unpatentable under 35 U.s.c. § 102(e) as anticipated by Conwell; and 

• Ground 2: Claims 1- 3,8, 10-14,18,19, 2 1- 27,29,3 1, and 34-37 as 

unpatentable under 35 U.s.c. § 103 as obvious over Ghias and 

Philyaw. 

Decision (' I 79) at 15. I address each Ground in tum. 

A. ' 179 Ground 1: The instituted claims orthe ' 179 patent are not 
anticillated by Conwell. 

329. 1 understand that to anticipate a claim, all elements or lhe claim need 

to be disclosed in a single prior an reference- in this case, Conwell. Each 

independent claim or the' 179 patent includes a limitation "comparing [the 

extracted features of the work to be identified with extracted fea tures of the 

reference works} using a non-exhaustive neighbor search:" 

(c) i.rnlifying. by the C()ITIpl,l1t"r sys1em. 1be flf"Sl. el..-.:tmnk 
work by oomp:!ring lht" exlrnctl-d frollln.'!> of Ihe first 
elcc!runk work wi lh the firsl ek'C1runic oola in 1he oola
base using II IlOn-exhauSl;\"c ncigllbor search: 

, I 79 claim I, element [c); 
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(c) iden!i tYing, by til<!' COmpU!CT syS!~'ITl, " m.~tchin!; reFer
ence ek';!ronic won. that m:m;ho."S !he firs! ekclronic 
work by comparing the firsl l'kclroruo;- dalll ",ilh the 
Sl.'COnd digitally el'\.'atoo oomp;lCt elcctronic r'Cf""scnlll
lion using a non~xllaustiw n..'ighbor SI..-:lrcb: 

'179 claim 13, element [c]; 

(c) idcnliryi!l!!, by Ihe oompUllT S)'sicm. a matching n::flT' 
enee d~'Ctl'\)flic work that matches the first dt.'Clronic 
work by comparing !hc flOl ck"Clronic data wilh ""-. 
second digitally cA.'atcd compact el{'Ctronic I'I.jll'\.'Sffilll· 
lion oftb.! fl/'St elcctronic wor\;: using a non.(.'Xh:.usli\'C 
nL';ghbor search: 

'179 claim 25, element lcl-

330. Ground 1 fail s because Conwell does not disclose the claimed 

"comparing [the extracted features] using non-exhaustive neighbor search." The 

search disclosed in Conwell is neither (I) a "neighbor search," nor (2) a "non-

exhaustive ... search." 1 address each deficiency in tum. 

I. neighbor search (claims I, 13. 25). 

331. The search disclosed in Conwell does not "compar[e] [Ihe extracted 

feat ures] using a ... neighbor scorch." 

332. As 1 explained above (Section V(C», a "neighbor search" is a search 

" identifying a close, but nOI necessarily exact or closest, match." mlion V(C): 

Decision (' 179) at 8. 
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333. Each independent claim of the < 179 patent requires comparing [ I J the 

extracted fea tures of the reference works to [2] the extracted featu res of the work to 

be identified, "using ... a neighbor search." 

Claim I : "comparing" 

[ I] "the extracted features of the firs t electronic work" with 

[2] the " first electronic data related to identification of one or more 

reference electronic works" 

" using ... a neighbor search:" 

Claim 13: "comparing" 

l l] "the fi rst electron ic data" with 

[2j "second digitally created compact electronic representation o f a 

fi rst electronic work" 

" using ... a neighbor search"; 

Claim 25: "comparing" 

(I] "the first electronic data" ("compri sing a fi rst digi tally created 

compact electronic representation comprising an extracted featu re 

vector of one or morc reference electronic work") with 

[2] "the second digitally created compact representation of the first 

electronic work" 
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.. . . hbo h ,.lJ uSing a ... nelg r scare . 

334. Using claim I as an example: 

(c) idcnlifyiul!- by Ihe COmpll!;:r sysll'ln. \h;: fl/"SI ekclrullic 
work by !;"omp;tring the l"ll ll"Xll-d fC<l 1U1"Cll u f Ihe first 
eit-etronic \lo on.: with Ihe iir.st ekel runic ww in Ihe d ,t;.
base using a non-cxhaustivc neighb<Jr sc. ... rch; 

.,.", -, 

the claim requires "comparing ... using a ... neighbor search" (highlighted in 

yellow) 

In Petitioner 's analysis, the "extracted featu res" (' 179, claim I) and 

"COlnJlllct electronic representations" (' 179 , claims 11 and 25) are 

"synonymous"-both consti tute the hashed identifiers of the extracted features of 

the underlying reference works in the database of reference works and works to be 

identified. Moulin Decl. 85 ("'compact electronic represemation ' ---or, 

synonymously, 'extracted featu res' or a ' fea ture vector'''---of an unknown work.") 

Moul in Depo. 182:5- 10 ("Q. You wri te, the teml compact electronic 

representa tion is synonymous with extracted features ... A. So in this context, it is 

accurate.") For s implicity, this Response refers to both the "extracted features" 

(' 179, claim I) and "compact electronic representations" (' 179, claims 13 and 25) 

as the "extracted features." 
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[I J "the extracted features of the fi rst electronic work" (highlighted in 

green); with 

[2] "the first electronic data in the database" (highlighted in orange). 

335. The claimed "comparing" does not compare the [I ] work 10 be 

identified with [2] a record or records in the database. Using claim I as an 

example, the claimed "comparing ... using [a] neighbor search" does not compare: 

[Ij··one or more reference electronic works" (i.e., the references in the 

database): with 

[2] "a first electronic work" (the work to be identified). 

Such "comparing" is not reflected in the actual claim language but instead would 

require redrafting the· 179 claims. For example, for claim I: 

• '·the extracted features of the first electronic work" would need to be 

replaced with the " fi rst electronic work;" and 

• " first electronic data in the database" would need to be replaced with the 

underlying "reference electronic works," 

as reflected in the following redrafted language from clai m I: 

--(e) idenlifying. by IhcCOmpUk'T sySlenL the frtll.'t!E1 nil.' 
"ur" by e"mp"rin~ lhe ."IAM · J M 1WNoi ~ r 1 firsl 
ck:'CIronic " or\; witlilhe - . . 
~ usinJl. a non·Cllh.1I1Slr.C lIl'ijthbor sear<:h: 
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The redrafted claim is not the claimed invention. Instead. the claimed 

"comparing" requires comparing the extracted features- [ I] the extracted features 

of the work to be identified with [2] the extracted features of the reference works-

using a neighbor search. 

336. Moreover, the claims do not claim a process Ihat simply results in or 

has the effect of identifying a neighbor of the work to be identified from the 

reference works usi ng any possible comparison or method. Rather. the claimed 

process requires comparing [ I ] the extracted features of the work to be identified, 

and [2] the extracted feature of the reference works "using [a] neighbor search." 

One skilled in the an at the time or the invention, would understand that the 

neighbor search would require that the extracted features be neighbors of the first 

electronic data, and not merely that the first electronic work be a neighbor of the 

identified referenced work . 

337. The extracted features from Conwell identified in the Petit ion and 

Declaration (and relied on by the Board) that are compared are the hashes of the 

extracted fealUres (the " idemifiers" ) from the reference works to be identi fied and 

the records in the database. The Petitioner and Declarant (and the Board in 

instituting Ground I) relied on the hashes of the extracted features of the work to 

be identified and the records in the database (reference works) in Conwell (the 

" identifiers") as the extracted features that are compared to establish the neighbor 
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search. See Pet. (' 179) at 23 (the hashed " identifier extracted from a reference 

electronic work" are compared to the hashed "extract identifiers from content"); 

Moulin Decl. (' 179) ~85 ("Conwell further teaches thai a hash algorithm can be 

selected so that 'similar, but non-identical, inputs map on the same hash outputs.'" 

(quoting Conwell, 4:64-5 :3); Conwell, I :65-67 ("some or all o f the content data is 

processed by a hashing algorithm to yield a 128 bit identifier corresponding to that 

content.") 

, 
a Cor ...... ll -- whOlt does Co""ell disclose that sOltisfles 

9 t ha t l imi t ation? 

A SO t he ou t pu t s -- t his i. line 66/6J !n 

11 Con"ell , Column 1 . So the s~e of the -- "Some 

l~ So you stArt fr .... th. cont."t dAtA , And 

16 you =ap that to a !:g-b.t ,d."ti!i.:, "hich is a 

Moulin Depo. 180:7· 17. 

Is it your t •• timony thAt a l:e-bit hash 

alact:Onle repreS4ntat.o.~? 

A Y.s. 
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Moulin Depo. 180:22-25.34 

338. The comparison relied on by the Petitioner and Declarant as 

disclosing the claimed "neighbor search" is illustrated in the following diagram: 

o 
FIG. 3 

ConwclltCllches a secon(l alternative approach that "l lSCS the bits of lln andio 

work as an identifier and does not use a hash." Moulin Depo. 172: 12- 18. Con ..... ell, 

I :60-65 ("One way to derive an identi fier is to employ selected bits of the content, 

itself, as the identifier" ) Petitioner does not rely on this approach as disclosing the 

claimed non-exhaustive search because it does not teach searching- "[i)t does not 

talk at all about searching" much less the claimed neighbor search . Moulin Depo. 

172: 12·18. Moulin Depo. 184: 19·23. The Declarant COnfimlcd that using the bits 

as identifies (as opposed to the hashes) does not result in a neighbor search. 

Moulin Depo. 170:25· 171 : II ("If we 're to use only the bits as identifiers ... {t}hen 

there's no neighbor search.") 
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Fin;t. features are extracted from the work- the song to be identified. Second. the 

extracted features are hashed to generate a 128 bit identifier. Third, (he hashed 

extracted features are compared to the hashed extracted features of the works to be 

identified as illustrated in Figure 3 of eon well using a lookup table. The 3-digit 

numbers on the left side of Figure 3 (e.g. , "034 112 198") are examples of decoded 

hashed identifien; of the records in the database ('"decod[ ed] identifier from audio 

contem") that is compared with the hashed identifier of a work to be identified. 

Conwell Figure 3: 3:46-50. 

339. Petitioner's Declarant, Dr. Moulin, confimled that Petitioner' s 

anticipation theory is based on comparing the hashed extracted features of the 

work 10 be identified with the hashed extracted fealures of the reference works 

(this comparing is labeled 9 in the diagram above): 
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, 
:3 o t (;or._ll in .. nt1cip.tion, }'ou id .. nU:i .. d it- un ... 

24 .. nnet .. d t .... tur .. s ot th .. !iut .l.etronic "ork, n .• 

:5 huh o f t he unknown "or k; riqht1 , 
, Y.s. So th. ~ ... ture 15 t~ .• h .. sh ." .. t · s 

• , And ". comp.r. that with the tirst 

, , Y.s. 

, , 7 hat is the h .. sh o t the r.t.r.ne. works; 

, , Y.s. 

Moulin Depo. 263:22-264:9; 

:5 t~ ... t·5 dor .• vhen " .. UM tl:e h .. h vd" .. lookup t.bl .. ~ 

1\ Yes. So H you ~ ... v. co",put.d - - say our 

: !'a.r.tH hr " .. s US 1n d.c!."""l apUs.nt.otlon, "e 

4 <:ol=n of n .• tebl • . ""d th .. t·s .. str .. lqhtforwud 

5 thinq t o do; so the s.ueh 15 triv1.o1. 

Moulin Depo. 199:23-200:5; 191 :8-12 ; 173:25-174:6; 170: 14-18; 185:20-24. 

lC Is 1t your testl.any that Conwell teach'.",---' 

11 EIPment (cl "hen 1t teaches u51n; a robu5t ha5h 

12 approach , "here i t U5es a lookup table to c~pare 

13 one hash value o f the unknown work t o haSh values 

14 that are 1n the databllse? 

" , Yes . 
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Moulin Depo. 194:10-15. 

340. Extracting the features is part of a "preprocessing step" rather than 

comparing the features (again, labeled 0 in the diagram above): 

8 1\ As I said -- okay. You start fro .. the 

9 wotk, let ' s say autlio, You e " tract fflatu!fls . !"hat 

LO is fI representfltion. Okay? That ' s a preprocessin9 

Ll stflp. You obtain the fflatures. "l'hfln you fI"tract a 

L2 hash, whIch is .. compaCted electronic 

13 repre.ent"tion. I t' s bits. 

Moulin Depo. 169:4-13. 

341. Conwell exclusively teaches "comparing" the hashed extracted 

features using a " lookup table," wh ich uses an exact match comparison rather than 

a "m:ighbor search," Conwdlll:aches that the hashed extl1lcted features of the 

reference works and the work to be identified are compared using a "lookup table." 

Figure 3; Conwell, 3:43-62 (" Referring to FIG . 3, an exemplary Registry database 

can be conceptualized as a large look-up table.") A device decodes a hashed 

"identifier from audio content" to be identified which is then compared to the 

hashed identifiers in the lookup table. Conwell, 3:43-62. [fthe decoded identifier 

of the work to be identified matches one of the decoded idcntifiers in the lookup 

table, " the user' s web browser is then directed to that URL." Conwell, 3:43-62. 
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The "lookup table" disclosed in Conwell used to compare the hashed extracted 

features of the reference works and the work to be identified uses an exact search 

rather than a neighbor search. 

342. The "lookup table" disclosed in Conwell looks for an exact match of 

rhe identifiers. If lhere is an exact match, Ihe search identifies that match. If there 

is a hneighbor"-i.e., "a close. but not necessarily exact or closest, match," the 

search will not identify such a neighbor. A neighbor search- a search that 

identifi es "a closes, bur not necessarily exact or closest, match" (see Section 

V(q}-can identify an exact match; however, it must also be able to identify a 

close match. The lookup table search in Conwell cannot identify a record whose 

has value is a close match. If the hashed identi fi er of the work to be identified 

does not have an exact match with the hashed identifiers in the reference database, 

the result will not be an exact match and no match will be identified even if there is 

a close or closest match . For example, as illustrated in Figure 3 of Conwell , if the 

identifier of the work to be identified is 199. it will not result in a match even 

though il is very close to [98, a match for Ihe URL www.suoenracks.com... 1Il 

Figure 3. My understanding is confirmed by Petitioner's Declarant : 

215 

Page 2 190f292 



IPR2015-00343 , IPR 20 15-00345, IPR20 15-0034 7, fln(l IPR20 15-0034R 
Declaration of George Karypis 

o In order to do thi. apprOAch , are we go,nq 

14 to have to take our unknown work and al.o hash it to 

15 create a I:!-blt hash value? 

" A Yes . J\.~d _0 as an example, i f t hat 

11 1:8-bit string correspon~ to the n~r I~e , then 

18 the lookup table tells us, · Okay. Thh Is 

Moulin Depo. 188:13-20. 

343. Petitioner's Declarant con finned my understanding- that comparing 

the hashed extracted features of the reference database with the hashed extracted 

features of the work to be idenlified "will never'· identify a "neighbor"-that is, it 

is will never identify "a close, but not necessarily exact or closest, match:" 

II 0 It +- in Conwell, when it _. a 

14 COIIIP"<ison of the extract .. d future. o t the Hut 

15 electronic work with the Hut electronic data, it'. 

iJ riqht? 

19 Q That e"""",rhon is .r .. aya 90inq to produce 

~O e .. :her an exact match or "., !<fitch, riqht7 

A Y .. . 

~4 qt.:He match . but it · s close-' 

:5 A That's correct. 

Moulin Depo. 264 :13-25. 
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21 .. it.h 

" 
" 

, 
6 tn,e. 

o All ~lqht. . In Ccnw.ll . if "h.n w. .tart 

on the one h.nd, _ sUrt with a huh v"'ue 

A Ohy. fine. 

o And .. e're lIo1nll to compsre t h .. t to .. n.ble 

A In te ...... of the identifier, yn, it h 

Moulin Dcpo. 259:20_260:6.3S This exact mateh lookup table is the only search 

disclosed in Conwell. Conwell, 3:4] -62. Petitioner's Declarant again con tinned 

my IInder~llInding of Cowell : 

4 So the only sea reb t hat ' s disc l osed in 

!o 1n Con"ell usin", t he hash v .. lues Is One W'here we 

6 look lor an exact match, and it ' s etther there or it 

1 isn't; is th .. t ri\lht? 

, 
9 Like 198 , is it t here o r not ? If I have 199, l 

10 would say it ' s not there. 

Moulin Depo. 201 :4-10; 199:18-2 1. 

As I explained above, the ·'identifi er" is what is actually compared using the 

search disclosed in Conwell. 
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344. Accordingly, as confimled by Peti tioner's Declarant. the lookup 

search disclosed in Conwell is not a neighbor search because the hashed identifiers 

disclosed in Conwell are never used to pcrfonn a neighbor search as required by 

each independent claim of the ' [79 patent. 

II If we look n t~e lurch you'lle identified 

IZ ... con.tltutinq th., n"lq~.bcr • ., .. rch, it ' l • lurch 

Il ... herein ... e nut "" t h .. h.uh ':alue .. nd t hen '10 to> .. 

15 th .. t riqht? 

" A 'fu. 

" (I l . th., result of thn '101"'1 to be eith.,r 

" 
2: where w., Look in th., t .. bl. for tl>lt h •• I> v .. lue .. nd 

2 ~ h.,re'. one n .• t ' , puny close , and we'll return 

25 thU or. .. ? , It'l not -- it does not - - Con ... ell doe. 

2 nOt dhclo.e t hat . 

Moulin Depo. 200: 11-20 1 :2; 
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" , 
II n.lqllbor •• .arch u on. ~h.~ produ" ••• clo •• but not 

!~ ".c .... dly ~x.t.ct m.uch • • 0 thAt A oeuch thu 

16 thn "on.hu of .. hash valu .. lockup In • t.bl. of 

17 r .. ter.,ne., h •• h val",., •• 1. thn lockup • nelq~.bor 

" MR. [LACOUA , Objection . 

1HE IInNESS: Un""r your n._d definition. It 

Zl wlll not be • nel.qhbor ... .arch. 

:~ 8Y MR. DOVEl.: , Why not? 

• lIy your own defini t ion. , Iflur,t abo"'t ay d~hni tion would .... 1:". thAt 

, , 
1 ... teh .1w.y •• you d .. fin .. d thst •• it· s not • 

, n .. lq~.bor • .,ueh. /lnd th .. refo r ... In the "x."'Pl .. YO'" 

~ .dd with huh -- with the lookup t .. bl.,. It will not 

6 be a n.,iqhbor u.rch aeeordlnq to your own 

d.,finition. 

• o Row d"".n ' t it ..... t tha d.,Hnition? 

, • 

11 you d.,,,lar .. d that no~ to ba .. n .. iql'.bor s .... reh. 

" o 

13 lookup abays produce an IOx .. e< !Uteh? 

" • 0: no ... t"~ .. 

Moulin Depo. 262:10-263:14. 
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345. In addition to not being expressly disclosed in Conwell. 

"comparing [the extracted fealUres] usi ng [aJ neighbor search" is not inherent. 

understanding that a claim limitation is inherent in the prior an if it is necessarily 

present in the prior an, not merely probably or possibly present." Neither the 

Petition nor Petitioner' s Declaration states (or even suggests) that such a search is 

inherent or necessarily present in Conwell. See, e.g., Moulin Depo. 305:22-25: 

22 Do you r~c.ll e~pr~ssin9 any opinions to 

2] the ~!!ect that a element was not expressly tauqh t 

24 but was instead inh~r~nt1 

346. While Ihe search disclosed in Conwell may have the result of 

identifying a neighbor of the work 10 be identified, it does not do so by ··comparing 

[the extracted features] using [a] neighbor search" as required by the ' 179 claims. 

It is my understanding that if a process disclosed in a reference achieves the same 

result as a claimed invention, the reference does not anticipate the claimed process 

unless the disclosed process achieves that same result using the claimed steps, as 

illustrated by the following simple analogy. Assume (a) the claims require filing a 

Patent Owner's Response at the Patent using e-fi ling; (b) a reference discloses a 

process of filing Patent Owner Responses at the Patent Office, but teaches doing so 

by hand filing. Even though the referen<:e has the same result-a Patent Owner 

Response is filed at the Patent Offi<:e-Ihe reference docs not anticipate because it 
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achieves the same result using a different process than the claimed invention. 

Petitioner's Declarant agreed with my understanding that different processes can 

achieve the same results exists in the context of searching: 

11 Q W .. ll. you wouLd ;agr .... th;at sO:lleti"",s you 

12 c;an reach the sa"", result using differ .. nt processes ; 

IJ right? There's ;all different kinds of se;arch 

14 pr oceues ; right? 

1~ "Yes . 

Moulin Depo. 266:11-15. 

" o You might be ;able to h;av .. ;a certain 

22 proc .. ss t hat would r .. sult in identifying n .. ighbors , 

23 but it wouldn ' t use a neighbor search ; right? 

A That ' s possible . 

Moulin Depo. 266:21-24. 

347. As I described above, had the system disclosed in Conwell been able 

to identify a neighbor of an underlying work, it would do so using a different 

process than the process of comparing of extracted features using a neighbor 

search as claimed in the' 179 Patent. Petitioner's expen confinlled that his 

analysis is based on comparing the " feature space" ra ther than comparing the 

extracted fea tures using a neighbor search as required by Ihe claim language. He 

also confinned that comparing the extracted features as required by the claims 

results in an exact mateh search - there 's a match or, no: 
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, , I ~ it t~c c~~e t~~t it ~neighbor ~e~rch ~ 

8 is def ined ~s ~ se~rch th~t produces ~ clos .. but not 

9 n.cess~rily ex~ct m~teh, such th~t a search that 

10 always produces ~n exact ~tch i~ not a neighbor 

12 v~lue t o ~ ~et of h4~h v4lue~ in 4 t4ble be ~ 

" 
" 

MR . ELACQUA: Objection . 

THE "HNESS : I disaqree "ith tl":e defini tion . 

16 The reality is extremely simple. You -+ 

I' the neighborhood is defined in the feature space. 

I e. You have s i.m.il ~r f eatures . Jt they ~p to the s.,.,e 

19 ident itier , you -- that de!ines your search 

20 ~l\1orithm, .10 sllnp l y looks ~t t ha t~ble, and It 

?l "ay". " y"s. ".ere ' " " .... teh.· or ~ no. " 

Moulin Dcpo. 260:7-21. 

348. Had the search process taught in Conwell identified a neighbor of Ihe 

work 10 be identified (i.e., achieves the same result as the ' 179 claims), it would 

sti ll not ant icipate the' 179 claims because it achieves that result using a different 

process- i.e. , using an exact match comparison of hashed extracted features. 

349 . The Petilion. Declaration. and corresponding charts fail 10 

demonstra te that Conwell teaches "comparing [the extracted feat ures] using [a] 

neighbor search." 

350. Petition: As support that Conwell d iscloses the claimed "comparing 

[the extracted features] using [a] neighbor search," the Peti tion relies on the 
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highl ighted sentence in the fo llowing paragraph (and the corresponding citations to 

Conwell and the Declaration): 

Thni. the: '1 79 Cbms require ~)(kllllf)'W!g' the: unbJo"l1 work "USIlj;:I no n· 

c:xh:lUst,,'e ncighbor s=h. "Ex. 100] 31 Clams 1. 1 J. 25. C on,,-cU dISC loses 

idcnt ify.lg :I work by pC!form~g a lookup ~ :I h:ish t:lbk. E.'I.. l009:1t J:.i3-<il 

Figs . 1. 3. Because the: hash algorithm gerM:rn1CS the S:ut1l' output idcntifa for 

sinibr. but BOn-identical mputs. the tabk loo t -up will mum simibr "neighbor" 

results e--en "J.!-n the: ~UI work is 001 idcmi:aJ 10 the Itfmncc ,,-ork. Id al 4:(;.1.. 

Pet . (, 179) at 24_ 

35 1. Petition chart: The chart in the Petition makes the same assertion and 

cites the same passage: 

(c)do:nIifyKlg. bywco""utCf 
s)'Stcm.1lr frst elecunn'" ,,'tid; by 
COmp:uwll tIw: e>:UXtoo !C3tUres oftt.: 
fnt electronic .... od; " .... !he fnt 
clecunn~ d3t:1 in Iho dal:l~e usinS :I 
non-o:xh:!USUl-c ncighbor $C:U1:h; 

Pet . (' 179) at 25-26. 

Co"",-cD id ..... tiflO$ 3lI electron", "vrk 
by accessing a lookup I.lbl.: in :I 

eO""utCf S)'S1Cm to "decode:m 
idem.ifocr [i.e .. auxloo frotum;1 from 
W aud io COntmt and send w 
dmttfocr to the: druabasl:. [ .... lOChl 
responds byrcumllng the URL 
corn:spond Klg to ~ ;Jemif..,- bad 10 
the l/S(1" dn",~ " JAU!. Fogs. 3-4 
ThIs,.. ""1!hbor 'Eell'l:h bee""", -""n-
01 ..... "'.1 " ......... of w son", ""'''' 
COntmi mJ) nonclbol.s. <OrrHpond to 
Iho same oImu("" " 4;( ..... SJ. Ex. 1!ll4 
. ' 86. Th,. 'lC'3lrh,. non-cxh.:aar!;UI" 
bcuusc . IaSCS ~ sontd Iool:up I:IbIo 
Ih:II ~ "od: dcnufoc:n :JS1Ir'I nk:<. 
3.43-SO. 5:S8-fi4. Ex. 1001 01 ' 86.. 
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352, Declaralion: Peti tioner's Declaranl makes Ihe same assertion and 

cites the same passage: 

86 n",d, It,~ my 0p""O" thllt Conwdl dL~IO$n "ukuuryml( tht 

II"lmOI11' won: "mIll!' II OOU~X1l1tU511W I~.!'l'bor search." Ex. 1001 at Clam,s I. 

13, 15 Comwll tcadlfi tlus I",,,mlloll 1lI1~ fonll of a table look-up usm!' the 

100tuficrd«oc~1 from Ihe ~1«1fontc worl,;, See E,,,, 1009 al 3.-\3-61, FL~ I. 3 

Ouc~ III<!' U<;crMI'lce ~ 'he 100111f"", fiulll th~ 11'011,;, II IS sem 10 th~ 

(L1'abll~ !d, al 3 .t6-50 It Li my 0j)1I11011 ,llIt! ,Ills COIlsnllLlIK " Llelg:hbor search, 

~LL1UI'lI , blllllOLl-uklllLcal, UIIl\l!> S~It:1,,'e rlw- SlIme OIltp1L1 'MIl!lfi~ tIl<!' tabJ~ 

loolllCl1 to th" ,ef~'tllCC WOI I<, ScI.' ,<I at.t 6-l_~ 3 FllIiI..,', n IS "'YOP"llOtl dlllt 

Moulin Decl. (' 179) 86 

353, Declarant chan : Finally, the chart in Petitioner's Declaration makes 

Ihe same assertion and cites Ihe same passage: 
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Ie) idrnlifying. by the rompul ... S)"S1<1D.. 
lhe rasl cl«tronic "on:: by romparing tho 
c_""1C1Cd fe:llurtS of["" !irs:. electro" lC 
" 'ork " 'lIh !be firs:. C~rolUc da,. '" lhe 
d:113b:!SC using a !1O<H:Xh3llSli\'c "",gbbor 
sc:m:1t; 

Moulin Decl. (' 179) ,89. 

COI1l, 'clIlcxbcs idC"lllifying 3 fim 
dc-clronic .. "Oft; by KCCSSinJ ~ 
loo~"p l:Ible In a COlllp'dlC' systml 
10 'd~od<: an idrnllficr [ i .~. 

t""I""'<'(1 fcanunl from Ihe 3udio 
ConlCDI and smd the idcnlifit"f 10 llie 
d:lI~baSl:.I""hich I responds by 
fC1 ~rninlllhc: URL 'orRSponding 10 
Iltll i<lcmirlel back 10 Il~ lMI 
dc\·,ct"." 3 ·U-62. F~s. 3-4 Coo",dl 
funher Ic:ac:bo a ""'~hbor K:m;b 
because "non-ldrnIlC~1 '"m0005 of 
~ <am< ba$I(" COOI~nl nu) 
...... lhelc~ COfTCSpood 10 Ihc: .... "" 
ilkm,flCr" ~·6--I · S 1 COO .... ·cll 
funher dado.eli th>llhl5 """hbor 
§car>h I. ooo-cilhau,I!\'c III>dcr 
Pcll,ioncr's ronsuuClion becllUSC il 
uses .. wm-d Iool.:up lable l1l:I, IJS("S 

.... ·Ofk id<1l11fit"f$:as an inlkx ".,,). 
$0. 5.58-6-1 

354. The Petit ion, Declaration, and corresponding charts fail to establish 

Ihal Conwell leaches the claimed "comparing [Ihe extracted features] using raj 

neighbor search." In fact , the Pctition, Declaration. and charts fail to address thc 

actual claim language. As set forth above, the claims require 

\\:o~ oy COMp3t1ng I,,,e CXl l'::\C1<"(] [~ru['('S ~ 1_~rlC ,"1St 
ek'CIronic work " ilh lhe rlfSl ekCln>nic dam in lhe dam
bas.: using .. oon-~.,.h.1u$l i\"l.· nt.:islJbor $I.·arch: 

' 179 claim I, element [cl. I note that this claim language and concept is 

completely absent from Petitioner's analysis. The Petition and Declaration fai l to 

address what is actually being compared us ing the neighbor search. 
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355. The only comparing identified in the pctition is "perfonning a lookup 

in a hash table" (pet. (' 179) at 24), which, as demonstrated above, is an exact 

match comparison, not a neighbor search. Instead, the Petition and Declaration 

state that " the ' 179 Claims require identifying the unknown work ' using a non-

exhaustive neighbor search ... • Pet. (' 179) at 24. This mischaracterization of the 

claims ignores the actual claim language. As set forth above, the claims do not 

simply require "'identifying' the unknown work ' using a non-exhaustive neighbor 

search;'" rather, they require: 

"':0", DY U)mpanllg 1.IlC ~"XI "'c1oo 1l""aIUres: ~H~nc ,nrsl 
ekClronie wolt with the first ckctronic data in the oota· 
base nsing a oon-('"1I llausti-c ncighbor scarch: 

(' 17? claim I, clcmcnt [c D, and thc only comparing of extracted features identified 

in the Petition (and disclosed in Conwell) is an exact match comparison-

"perfonning a lookup in a hash table." (Pet. at 24). 

356. Petitioner observes that the system disclosed in Conwell may achieve 

the same result as the result of the ' 179 claims: 

'"Because the hash algorithm generates the same output identifier for 

simi lar, but non-identical, inputs, the table look-up will return similar 

' neighbor' results cven when the input work is not identical to the 

reference work." 
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Pet. C 179) at 24 (citing Conwell. 4:64_5 :3).:16 But. as 1 noted above. achieving this 

same result using a process that is different than that claimed in the ' 179 claims 

does not anticipate the '1 79 claims. For example, the Declarant states that 

"because Conwell also teaches the use ofa hash algorithm such that simi lar. but 

non-ident ical inputs generate the same outplll identifier, the table look-up will 

retum simi lar ' neighbor' resul ts ..... Moulin Dccl. (' 179) 86. That the search 

generates similar "neighbor" results, however, does not address the claim language 

and, in pan icular, what is actually being compared using the claimed "neighbor 

search." 

357. The two passages from Conwell cited in the Petition and Declaration 

(the first attempting to establish "identifyi ng" in general and the second attempting 

to establish the "neighbor search") do not demonstrate the claimed "comparing [the 

extracted features] using [a] neighbor search." [ address each passage in tum: 

358. Conwell . 3:43-62: 

Conwell does not identify an example of such a hashing algorithm. 
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Referring Co I'tG. J, an exemplary I{egislry d~cabas<; e~n 
be conccpcualizo:d as a large look-up table. Each active 
ra,:ord includes an idcncifier Ind a (:om:.sponding URI
When a consumer uses a suilably equipped device (e,g., a 
personal computer, or wire~ internec appliaocc) w decode 
an ident ificr from aud io concent and send tile ident ifier w tile 
database, tbe database respontk by returning cbe URl cor
responding 10 thaI idencifier back 10 Ihe u"", r device_ The u...:r 
device: Ih.:n dira;l~ an internel browser 10 Ihat URI.. By""ch 
uJlngcments, music (e.g., in MIl3 fnrmat) can serve as I 
pol1.t1 co a web sict dcdiclIcd to tbe music Irtis.[, a web silo: 
giving concert sehedules for tbe art ist. a web site offering 
C Ds, eCe. 

In the FIG. J example, if the device decodes the idcncificr 
'376' from an MI'3 file. wd queries the datw;u;c wich chis 
data, the database n:tums tbe URI. www_emusic_com/ 
0555353x.pdf. lbc IJ';Cr'S web browser i:s tben direcced to 
chal URI.. (Fot e)(po~itnry convcnicnce, the iden1ificl'l' are 
ISSUmed to be in the range 0-1023. In actual implementa
t;ortS, a mud! larger range would usually be used.) 

One ski lled in the an would understand that this passage identifies the exact match 

"Iook-up table" illustrated in Figure 3 which. as dcscribed above. is an exact match 

search rather than a neighbor search_ This passage does not teach (and the Petition 

and Declaration do not contend that it teaches) "comparing [the e:o;tracted featu res] 

using (a]ncighbor search." 

359. Conwell. 4:64-5:3: 

Of course, by suitably designing the algorithm by whid! 
identifiers arc dcri' .... d. non-identical versions of the same: 
bilSic coment may nonetheless c;(>rrespond to the s.amc 
identifier. TMII:: is extensive: publish«! r(;!;Cuch on such 
u:ehnology, e.g., hiL~in& Ilgorithms by whicb simi"'r or 
rellu:d. but noo-idcntical. iopu ts map co cbe same hash 

I outputs. 

One skilled in the an would understand that this cited passage states that similar 

works might correspond to the same hash. Using Figure 3 to illustrate, this 
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passage suggests that two similar works might produce the same hash. e.g .. the 4th 

entry in the table "376." The passage does not state that the hash identifier (e.g. , 

extracted feature 376) is then compared to the hash of the reference work using the 

claimed " neighbor search." Rather, as confinlled by the prior passage, the hash 

identifier (extracted feature) is compared only using an exact match lookup table. 

360. 71u! Hoard ".I" cOl/cerns; I now address the Board 's specific concerns 

(identified in its Deci sion in the "179 IPR) with respect to whether Conwell 

discloses a "neighbor search." In instituting Ground I , the Board recognized that 

Conwell discloses a search that compares the hashed output identifier (i.e. , 

"digitally created compact electronic representation of the fi rst electronic work") 

with the records in the database using an "exact match lookup" but instituted 

Ground I because the '"user would be directed !O the same URL for both Song A 

and Song A I , thereby matching both Song A and Song A I" : 
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til COlllrnSllO LeI)'. Conwell discloses lli31 ilS h.:Ish JIgorilruu 

gcncr.;nes [lie saLLLC OlLlput idemi fier for simil~r. but non-identical inplLIS. as 

discusscd by Pctitioner. Pet. 24 (citin~ Ell , 1009. 4;64- 5:,\). Palem Owncr 

acknowledges the citation. but argues that the swne "hashed ompul idcmifier 

is comparcd 10 Ihe records using 31l exact malch lookup. ~ Prclim. Rcsp. 29. 

Palent Owner cominues thai such an nact malch scarch is nOllhe same as a 

"neighbor" search reciled in Ihc claims. We are persuaded. however, Ihal 

similar. bill non-idelLlica1. ILlplLIS. Song A and Song A I, ILl PmcLII Owner's 

t'x:llllplc (ill. at 28). I\oold be idcmificd and the s,lme URL prOlidt'd by the 

lwsh table lookup in (ol1"·cll . In olher words. thc search. or lookup. "'ould 

"idemify[J a close. but not necessarily exact or cloSC'St. mntch:' such thai a 

user woold be direcled 10 Ihe same URL for OOlh Song A and Song A ,. 

Ihcrebym:llching bOlh Song A and Song A ,. Although il appears thai snc ll a 

search process is diffcrcm fro!lllh.1l described in thc Spccification orthe 

'179 Patent. we arc pcrsu:ldcd. on the prescIU r«"ord. Ihal il meets the 

discussed limil:llions reeiled in Ihe ilKlcpcndc1l1 claims. 

Decision ( ' 179) at 11- [2. 

361. As I demonstrated above, the search process disclosed in Conwell is 

not only "different from that described in the Specification of the -179 Patent" 

(Decision (' 179) al 12), it is also different than the process claimed in each 

independent claim of the ' 179 Patent. As I explained above, each independent 

claim requires "comparing [the extracted features] using raj neighbor search:" 

won. by comparing tbe cxtr.lCllxl features o r the first 
clt"Clronie won. "" ith the first eit"Clronic dai<l in Ihe d1la' 
base usin a DOII-CXi1auSlNc oci hOOr S1:wch; 
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'179 claim I. element [c]. Conwell exclusively discloses doing such comparing 

using an exact match lookup table. Conwell, 3:43-62; Moulin Depo. 200-11-

20 1:2. 

362. One ski lled in the an would understand that the Board's analysis 

addresses alternative claim language that does not require comparing Ihe extracted 

features using a neighbor search but instead simply identifies a neighbor (e.g., 

Song A I) independent of the actual search being perfornled. That the system 

disclosed in Conwell may achieve the same result- i. e., map both Song A and 

Song A I 10 the same idenlifier-docs not conven the exact match comparison of 

the hashed identifiers disclosed in Conwell inlO a neighbor search of such 

identifiers as required by each independcm claim. 

2. non-ex haustive sea rch (cla ims I , 13, 25). 

363. In instituting Ground I , I note that the Board did nOl specifically 

address whetherCollwel1 discloses the claimed non-exhaustive search. Decision 

(' 179) al 11- I 2. The search disclosed in Conwel l is not nonexhaustive. 

364. As I explained above, Ihe claimed "non-exhaustive" search is "a 

search thaI locates a match withoul a comparison of all possible matches." Section 

V(B): Decision (' 179) al 7. A non-exhaustive search uses an intelligent algorithm 

to reduce the number ofpolelll ial matche.~_ By contrast, an exhaust ive search uses 

brute force to compare the work to be identified with each record in the database, 
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"perhaps halting the search when the first match is found ." '237, 8:59-6 I : see 

Section V(8). 

365. Conwell does not teach the claimed "non-exhaustive ... search." 

As illustrated in Figure 3. Conwell teaches identify ing. a match using. "a large look-

up table." Conwell, 3:43-44 ("Referring to FIG. 3, an exemplary Registry database 

can be conceptualized as a large look-up table."). Conwell also discloses ( in a 

secl ion addressing how the table can be maimained) that the "look-up table" can 

include "entries ... sorted, by identifier." Conwell, 5:59-61 . These disclosures in 

Conwell arc neither an expressed nor an inherent disclosure of a " non-exhaustive 

search." 

366. Express: Conwell does not expressly disclose using the "look-Up 

lable" to conduct a non-exhaustive search-i.c., using an algorithm that increases 

efficiency by intelligently searching only a subset of potential matches rather than 

a "brute force" search. There are many potential ways to use Conwell's "look-up 

table" to identify a match. For example, one possible approach would be to 

compare the hashed identifier of the extracted features of the work to be matched 

with the first entry in the look-up table, then with the second entry, and so on- i. c., 

an exhaustive search. Using Figure 3 as an illustrative example, if the hashed 

identifier of the work to be identified is 61 2, the identifier could be compared with 

the first entry 034, resulting in no match; the search would then compare the 
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identifier to the second entry in the lookup table 112, again result ing in no match: 

and so on until the search reached 612- a match. 

Conwell , Figure ) , 

'" •• 

.' ." 
~ 

FIG. 3 

_'~U~ _ 

_ .... "n · ' .. ~ .. __ ----- ,' .-
_~ N .... ' · ... 

_.-. ' _'-.d_~ 

367. As I explained above, such a search would be exhaustive rather than 

the claimed non-exhaustive because it systematically checks whether each 

potential match matches the work to be identified until a match is found, 

Accordingly, this search would be exhaustive (rather than non-exhaustive) whether 

or not the searched stopped after identifying a match, An exhaustive search, which 

lIses brute force to compare the work to be identified to rcnch record without 

reducing the potential record candidates, can "halt the search when the first match 

is found ," ' 179, 9:8-1), An exhaustive search systematically checks whether each 

potential match matches the work to be identified unti l a match is found, " perhaps 

halting the search when the first match is found," ' 179, 9:8-13, 
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368. As another example. if the hashed identifier of the work to be 

identified were 744, the identifier could be compared with the fir.;1 entry 034, 

resulting in no match; the search would then eompare the identifier to the second 

entry 112, again resulting in no match; and so on until the entire table is compared. 

Because there is no exact match, no match ",ould be identified. This approach of 

us ing the disclosed sorted lookup table does not use a non-exhaustive search, 

because its searches all enlries until a match is found, rather than using an 

algorithm that increases efficiency by intelligently searching only a subset of 

potential matches. 

369. While there are ways 10 search Ihe lookup table disclosed in Conwell 

us ing a non-exhaustive approach, Conwell does not disclose any such non-

exhaustive approach. In fact. Conwell does not teach any specific method of 

conducling the exact match comparison using the disclosed lookup table. As I 

explained above, the only descriptions in Conwell regarding the search to be used 

are the fol lowing generic statements: ( I ) the "database responds .. .. "- which does 

nOl d isclose a non-exhaustive search; and (2) "queries the database"' which also 

does not disclose a non-exhaustive search: 
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Conwell,3 :43-62. 

w., r~rri0l: 'o !'IG_ 3, ... u<:rnpl.ry ~cj;islry do •• b.se: nil 
be CQllapluali7.cd as a Largeo Ioo;>k.up .ablc. Each act"·c 
m:ord indudc.s In idemifoc. Ind • ~~inl: URL 
When I «> ...... mor us-rs I suitably equipped de\"~ (e.g .• a 
pc"",,,,"l rortIpooK •• 0. wirck&> inKr"". applunce) '0 dc:«><k 
10 idcmifKr from audio <!OIIlem .nd ""00 .he idtn,ili", '0 ,he 
do.aIn", . • he do,ah""" ",spvvk I>y .. ,u,ning.he URLen,' 
rQIIOOOinj; 10 tha. idtnu6e. b.d 10 ..... usc. ooh.lbc us-rr 
00';"" , hon dlrcclS In imc""" bro" .. "", 10 ,b., URL Ily ... cb 
• • rangerTICn ..... music (e.g.. ill MP3 fo . ..... ) ClII S'''''e as • 
porta •• o .... 'tb ~i.c dedicated lO.he m"-",,, 11Ii<!. •• web ~ilC 
~ing WllCt"II ~hednl.". for 'M 1I.i:;! .• ""'tb ~i,. Qff"cring 
COs. CIC. 

In 11K' ~ IG. 3 cnn.pl •• If.he de,' ''''' dccodc!I.ho .den .. lic, 
'376' from I .. MP3 file:. aDd ~n.s.he d.,aba,;e ... ·itb.hi> 
dar .. ,he database "'.u .... the U~I . ............... "-""'.com/ 
OS55353~ .pdr. l bc "",, 's ... "b brow,"" is ,M .. dirtC'cd '0 
'hI' U IU~ (For upo.-.itol)· ron'·enicott •• ho: odc-rlilificn< "" 
.ssumed 10 he in .hc ""'"~ 0-1023. 10 1tct~11 imp!erTICn,", 
' i ....... . mlldltargc, ronge would u~lny be U5«1.) 

3 70. Inherent: Conwell also does not inherently disclose using the " look· 

up table" to conduct a non-exhaustive search. First, as a preliminary matter, I note 

that nei ther the Petition nor the Petitioner's Declarant relied on any theory that 

Conwell inherently discloses a non-exhaustive search. Pel. (' [79) 1-60. 

Accordingly, because the Petitioner did nOI present this theory, it is my 

understanding Ihat it cannol be a basis for fi nding the ' 179 claims unpatentable. 

371 . Second, Conwell does not inherently disclose a "non-exhaustive 

search." It is my understanding that a claim limitation is inherent in the prior art if 

it is nttessarily present in the prior art, not merely probably or possibly present. 

As 1 noted above, Conwell does not expressly disclose comparing the hashed 
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identifiers to the potential matches in the look-up table (sorted or unsorted) using a 

non-exhaustive search. And, as illustrated in the example above, such a search is 

not " nccessarily present"- there are many ways to compare a hashed identifier to 

the reference hashed identifiers in a look-up table other than using a nOI1-

exhaustive search. While it might be possible or maybe even probable that one 

skilled in the art could use a non-exhaustive approach 10 conduct a search using the 

look-up table disclosed in Conwell, such a possibility or even probability does not 

establish an inherent disclosure. 

372. The Petition, Declaration, and corresponding charts fa il to 

demonstrate that Conwell teaches "comparing [the extracted features] using a IlOn-

exhaustive .. . search." 

373. Petition: As support that Conwell discloses the claimed "comparing 

[the extracted features] using a non-exhaustive ... search," the Petition relies on the 

following: 

b NIl: forct comparison of aI possible h.tshes. b UI r:uhc:r n:qUR$ a s~gk Iook~ ~ 

• numcnc:lly soncd Iool-up l.>b lo !hal uocs ILtih jdcnufoon os an iMlex. £.g .. Ex. 

Pet . ( ' 179) at 24. 

374. Petition chart: The chart in the Petit ion makes the same assertion and 

ciles the same IwO passages from Conwell: 
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(0:) idcmifyWlg. by the COflllUlCl' 
S)'S Icm,1he fnl d:clI'Oni; won: by 
co mparYlg IhcCXtrnClOO f~ oflhe 
fnl c~tronr: ",on: wih tho: fnl 
dXllonr: data III tho: dalabasc usmg a 
non-e:dJ:lllS~"'C nctghbor se::tKh: 

Pet. ('179) at 25-26. 

Com.d idcmifo:s an 1'10,.,,11011;'; "'Vlt 
by iIt~cs~ing a Iool..-"p table m a 
cmqllllcrsystem III "decode3/! 
ih:nlifocr Ii.c .• tlttracled fC:llurnl from 
the:lUdio COruCfl and ~end the 
odcn.ifocr 10 the d=b.uc.lwhi:bl 
responds bylt"l\ll'lUlg the URL 
COln'Spo nd mg II) Ih;u idcruifocr b;.:k ~o 
!he U;lT d~\"i:e. - .H3-62. Flg5 .l-4 
Tlu$ IS' ""1jI/i>rn' s=<:h liceaUS<' "non. 
odcn.1C31 "CO'SIORS of the S:UTIC bZiIC 
OOnlln m:oy norx:thebs correspond 10 
""'$.lI111:' o:.Icnllfo:r" 4M-5J: I:.x. I~ 
31 ' 8(;. This s(':IKh is no~>.hlusU\c 
becausc . uses a soned Iool'Up lZic 
lIuIuscs wort. o:.Irnuf.:rs :I5:m 1IIdo:. 
N3-,<:o. S.<.g.{...I. E.~ . 100-1 at ' U 

375. Declaration: Petitioner's Declarant makes the same assenion and 

relies on the same two passages from Conwell : 

I FUf'lher. il is my opinion thaI 

I lhiS conslitutes II non-c){haustin: search under PelitioncT's conSlrucl;OIl because il 

docs nOl KquiK a brote fOl'CC compari~ of a ll possibk hasl.cs. bUI nuhcr requires 

II single lool"up in ~ numcncall y S01'I~od lom:up t~blc lhal usts ha§h id=lifiCf'S as an 

index. E.g .. 3:43-50 ("Rc{!ist.y d.1 !~haie can be cOIl«ptual izcd liS D largc look-up 

tabk E""h act;'·c record irn:ludcs an ide.1tificr aod 3 cOfRSpollding URL ... "). 

5:58-64 reM pn:scnt di§closuK 3SSUmcs eh31 !he C'mrics DK~. by idmtificr"). 

Moulin Decl. (' 179) 86. 

376. Declarant chart: And finall y, the Declarant's chart also makes the 

same assertion and cites the same two passages from Conwell: 
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(t) ldeotlfying. by the: computrr Sy$lcm. 
the fIB! elttuonic ",or\: by rompanog lIlc: 
eXlrxltd feamres of the first electronte 
".or\: ""m the rom electronIC data in the 
d:1l3basc lIs.ing a lIOO-c'lth:IUS1;\"c flCighbor 
SC"Jreh: 

Moulin Dec!. (' 179) 89. 

COI,,,,clltcachcs idcntifying a fim 
ckClrooit "'m by aCCC:>I§mll1 

lookup tabk io a COInpuln S)"SlCIn 
10 "tk-c0lk;m IdctlJificr Ii.c .. 
CMflICtcd fcatuml fro'" the audio 
tomcntand smd the idcnliflCf 10 thc 
d:llabasc,I .. ·hi<:hl responds b). 
"",,"ming II .. URL c"'"""'pondms 10 
m:.1 idcnlif .... hKk to the USCf 
ck>kc" 1;43-62. Figs. ~4 Con .. ·cU 
funher ,cxi>ts I ",,~bor _reh 
beeau,", "non-ldon,it:l1 ,crsiom of 
"'" SIIIIIC b>SM; COI".n' n",y 
IIOOClbelns com:spood to tbe sarno 
1.r"UrlC"!.· ~·6-I-5 :~. C"m.,..ll 
(unber disclo5cs !ha, 'hIS ... "hbor 
.. areh" DOO-c'-"ll3Il"",·c un<I<f 
"""'IO"""S Cootllruttloo bee ..... " 
~ a ~!ICd looI;up ",bit .11:1. "'" 
",,,.k Idcn"fim IS "" In.r_, 1 ~ \. 
$(U58~ 

J 77. Petitioner asseru that Conwell discloses a non-exhaustive search, 

because using the " lookup-table" "does not require a brutc force compari son of all 

possible hashes," but instead "requ ires a single lookup in a numerically soned 

lookup table" Pet. (' 179) at 24. As I explained above, Conwell does not teach 

any panicular search algorithm for searching the " lookup-table" and cenainly does 

not disclose a search algorithm that is not a brute force algorithm or an algori thm 

that requires a "single lookup." Conwell. 3:43-62 . Contrary to Petitioner' s 

assenion, Conwell does not teach using a "single lookup" to identify a work. 

378. As I explained above, Conwell provides no details as to how the 

exact-match search between the hashed identifier of the work to be identified and 
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the hashed identifiers in the reference database is actually performed. The entire 

description of the exact match search is these two terse high lighted portions: 

Referring 10 FIG. J . ~n exempl~ry lI.egislry dala!»sc can 
be conccplullu.cd as I luge look-up lable:. E2ch Il1i\'c 
record includes an identifkr and a l'Om:spooding URL 
Whell a WIISIIIlJl.'I USI:S a Wil,"'l), c(juivpcd ..re",il" (~ ,g., a 
personal computer. or wireless inlcnl(1 appliana:) 10 decode 
an idemificr from ludio conlcDt and send lhe identifier 10 lhe 
dalabl"", lhe dltab:L'IC re~poods by returning the UII. L .Uf· 
responding 10 thai idcnlifierbad: 10 the uscrdevice. The USCr 
dc"icc then dirccLS In internel browser 10 Ihll URI.- By ""ch 
ImmgcmcnLS. music (e.g., in MI'3 formal) can ,.,rve :as I 
p<H\alto l web "ile dedicll<x110 the mu.~c I"is!, a web Sile 
giving coII<.-'Cn M'ho:dul"", for lbe mist, I web 5ilc off~ring 
CDs, Cle. 

[n Ihe F[G. 3 cxamp[e. if tilt. device do::codo:s tbe identifier 
' 376' from In MP3 fI le, and qucrie.s the datll»!;e wilh Ihis 
dill. thc <btab:L~ relurns the URL www.emu$ic.OOm/ 
0$,S's3's3x.pdt. l b< 110;"'$ ",..,b blOW"", is tbc:n di'-'::cled 10 
Ihal UII.L ( For exposilory coo, 'cniencc:. lhe idenlifiers an: 
assumed 10 be in the range o- t023, In .C1ual implementl' 
lioll'< •• much larger range would u.sually he ~.) 

Conwell, 3:43-62. Neither ofthese references-"the database responds" or 

"queries the database"--discloses any part icular exact match search. much less a 

"single lookup" search. 

379. Moreover, the illuslrati ve example disclosed in Conwell cannot be 

used to identify a match using a "single lookup." Hashes can be stored in a 

standard database structure usi ng [I] just records for the identified keys (as in 

Figure 3 of COil well), or [2] pre-allocating records for a ll possible keys (often 

referred to as a hash table). 
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380. The second approach- the hash tabl e--could possibly be used to 

identify a match using a "single lookup." For example, assume that a hash 

algorithm generates values from 1-10 and that the reference works in the reference 

library hash to 1,4, 7, and 10. A hash table that could be used toperfonn a "single 

lookup" would look like this: 

Ke\· URL 
I www .... 
null null 
null null 
4 www ... 
null null 
null null 
7 \\'ww ... 

null null 
null null 
10 \\·ww .. 

~. 

-~ -
;-':0 · - -

III • 

}-!" · -~ • • 
;J' ~-'" · 

I • • · --
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hnos;/Ien.wikipedia.org/wikjfHash table.17 The hash table can be looked up 

directly because there is a line item for every possible number. For example, if the 

query hashes to a value of 5, the search could go directly to the 51b record. JII 

381. Figures 3 and 4 of Conwell, however, do not have this hash table 

structure but instead disclose a lookup table that includes gaps (e.g. , gaps between 

034 and 112, 11 2 and 198, and 198 and 376)J9: 

Each record has a key, but the fields for the work and the associated action 

wi ll be filled with n11 l1s if no reference work hashed lotharlook11p val11e 

(key/identifierlbucket #). 

" Because hash tables generally have to accommodate some hash collisions 

(i.e. different fil es that hash 10 Ihe same value because there is a limited range of 

hash values possible), the hash table often has a linked list attached to each hash 

value bucket that must be traversed to find the actual result. For example, if there 

are Ehree reference files that all hash to 5, then the query identified above will have 

to evaluate all three as pan of its "single lookup." 

The hash value is notlhe same as the record #; so the search algorithm lIlust 

search through the records to malch the key. 
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~ 

'" 
,~ 

,~ 

~, 

'" 
~ 

~, 

FIG. 3 

As a result, the "lookup table" disclosed in Conwell cannot be used to identify a 

match using a "single lookup" as suggested by Petitioner. Because the records in 

the table are stored in consecUlive positions (even if the hash keys of two adjacent 

records do not difTer by one), we cannot locate the row within that table that stores 

a particular hash key in a s ingle lookup operation. 

382. TIle two ci ted passages from Conwell relied on in the Petit ion, 

Declaration, and chans do not disclose any part icu lar search algorithm using the 

sorted lookup-table, much less an algorithm that is a non-exhaustive search. Each 

passage from Conwell is addressed in tum. 

383: Passage I: 
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Referring to FtG. 3, an exemptary Registry database can 
be conccptual~ all a brgc Iook·up table . Each n1i\'c 
record includes .n Identifier Ind a corresponding URl_ 
When a consumer u.<;es a .suitably equipped device (c .g., a 
pcrliOllall"O!Jlputcr, or wirek~ imern<:t applia~) to derodc 
an ident ificr r rom audio C()nt.!nt and send the identifier to the 
database, the databaliC responds by returning the URI. cor

I rC!>pOnding to mat idemifier bad to tbc uscr device. 

Conwell , 3:43-50. This passage does not disclose the claimed "non-exhaustive 

search"' and does not disclose a "single lookup:' Rather, this passage states that 

the "Registry database can be conceptualized as a large look-up table" and states 

that the "database responds .... " The passage says nOlhing about how the " Registry 

database" is searched, and speci fi cally does not disclose a "non-exhaustive search" 

or a "single lookup" as suggesled in the Petit ioner. Rather, the passage simply 

states Ihal, when a consumer uses a device to "send the identifier to the database, 

the database responds by returning the URL corresponding to that identifier back 

to the user device." Conwell, 3:43-50. The passage says nothing about the search 

process that uses the "conceplUalized .. , large look-up table" 10 identify the 

corresponding URL. 

384. Passage 2: 

11M: maimena~ of the tabk 12 is well undcrslOod by 
tOOse skilled in wta struC1Ures. For ease of description. the 
prescnl &""losurc a"-Sumes lhat the enlries arc sorled, by 
idenlifier. In aclual implcrncnlalion, this rnay DOl be lhe nsc: . 
The systern may be keyed by identifier. song and artist, thus 
increasing the speed at which the systern ean find duplicale 
SOIlgs with difterent identifier.>. 
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Conwell. 5:58-64. lust like the first passage, this passage also does not disclose 

the claimed "non-exhaustive search." Rather, this passage states that the (I) the 

maintenance of the table 12 is well understood by those skilled in data structures, 

(2) the entries can be sorted by identifier, and (3) the system may be keyed by 

idemifier, sound, and artist. 

385. None of these disclose how the search is actually performed, much 

less that the undisclosed search technique is non-exhaustive. The first three 

sentences simply describe how the table 12 is maintained and say nothing about 

how the table is searched. The final sentence addresses how the system is "keyed 

by identifier, song, and artist" Again this sentence says nothing about how the 

table is actually searched but rather refer.; 10 how the database is maintained. 

B. '1 79 Ground 2: The instituted claims of the ' 179 Patent are not 
obvious in , 'iew ofGhias and Philyaw. 

386. I understand that if a combination of lwo references fail s to leach an 

important claimed element, it is not possible for that combination to render the 

claim obvious. That is. assuming one of ordinary skill would have thought 10 

combine the references, Ihal combination would still be missing an important 

element and therefore, even with the combination, one of ordinary skill would still 

not possess the invention. 
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387. Al l independent claims of the ' 179 Patent include the "non-exhaustive 

neighbor search" limitation. "179, claims I, 13, and 25. In this combination, 

Petitioner relics exclusively on Ghias rather than Philyaw for the c1amed "non-

exhaustive neighbor search." Pet. (' 179) 50-60. This is confimled by Petitioner's 

Declarant: 

18 Q Did you identity in Philyaw .. disclosure 

19 of a nonexhaustive ne19hbor search? 

20 A 1 don ' t recall that , no. 

Moulin Dcpo. 375:18-20; 

23 0 I~ it the case that you only identify 

24 Ghlas as a reference dl.closlnq a nonexh .. ustlve 

25 neighbor .earch in your combination or Ghias and 

PhilYAW? 

2 1\ nAt·. right. Philyaw Is not _nHoned in 

l that box . 

Moulin Depo. 373:23-374:3; Moulin Depo. 374:20-25. Ground 2 fai ls because 

Ghias does not disclose the either (1) a non-exhaustive search, or (2) a neighbor 

search. I address each deficiency in tum. 

I. non-I'x hausth'e search (claims 1, 13, 25). 

388. The search disclosed in Ghias is not a non-exhaustive search. 

As I explained above in detail (Section V(8 )), a hnon-cxhaustive ... search" is "a 

search that locates a match wilhout a comparison of all possible matches." Section 
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V(S): Decision (' 179) at 7. Also as I explained above in detail (Section 

VI I(A)(1 )(b)), Ghias teaches an exhaustive search that compares the work to be 

identlfied (user input 23) with "all the songs" in the database- i.c. , " all possible 

matches." [note thaI Petitioner's Declarant repeatedly confirmed that the search 

disclosed in Ghias compares the song to be identified with each record in the 

database and is therefore non-exhaustive-" a search that locates a match without a 

comparison of all possible matches." See Seclion VII(AXIXb»; Moulin Depo. 

327:3-12: 327:14-328:4. 

389. The Petition, Declaration, and corresponding charts fail to 

demonstrate that Ghias teaches comparing lhe extracted features using a non-

exhaustive search. 

390. Petition: As support for the claimed "non-exhaustive ... search," the 

Petition relies on the following two quotes from Ghias (labeled 0 and 0 ): 

bCl\\ccn ,u.:(CSSl\.cnotc; ofth.: melod~ GhlOls funhcr dtsebscs th31 thIS sCJfeh 

o 
lTI.ly be non-c:-dtJUSIi--e "I IS eonsidcn:d dcsrabk: 10 U5C:tI1 effICient :JPproxim.1Ie 

P3UCITI ITI.lI~hlllg 31h'Omm" "!Iller tll.m:m 31gorillun \h:ll IS guar.:mtecl 10 )'o:1d 3 
o 

ITI.lteh. M. 3t 6:7·]1; 6:23-35 ("5e'-ernl AJsoriluns I\.:t'l: beat dc,-doped _._ 

Runnilg 1me5 I\.:tvc mnllCd from 0(1lVl) rorlhc bnnc fOKC ~b:orilhm HI. O{kn) or 

Pet . (' 179) 47-48_ 
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39\ . Petition Chart : The chart in the Petition cites to these same two 

passages from Ghias: 

·179 ...... '" c .... , ([1. IOIO) .. d , .... y: ... (}: ... IOI~) 

, . - ") ,,., 
~I"" • 01" 

~<,d .- ., J, J .> 
'" " • 

- " ~o:n.< -
(~)ol""IiI}'WI!- bylho ~~ 

. J, n...>c"",bUJ.Iyl>< ",,, .. 0 
»"Iml. 1M r .... ~""' ....... ,,-on: by 

nhou",,,,, · -." COIboilcRJdnnbl< 1Ou>~ 
on ri\ic ...... ""P"'XI,,*~ p>u<m ""'Ie!.., 

~omp.:n1l! Iho ""IDe!"" r.:.n.-e. or 
a~Im' "'."'" than"" ~¥onlhm 1h>I .. tho r .... d:\:1nln>: "wi; .. lIIIlhc 

I"". ~""'1rOn< dal:l II W ~< 
guD .... .., 10 )~kI ~ ttDlcb. 6:7·11 : 6:2,.1.)5 

"""", ~ ~""Il\" ,0<.,;:1 ..... 
r~""" AlpJnIlJm., ]uw b=1 f) 

,~ .. ... ..",., R ....... 1IOtS hal e li!!Il!!!. 
Imm O()m) for tho rou &>11:£ ;U.'<'rJIm J!!. 
O(blJ orO(rW~run. '" -, - - , 

• 
. - " . ,. -
, ..... 11 2 :o<.~'~: (;f,(N ,I 

~ 

Pet. (' 179) at 51. 

392. Declaration: Petitioner's Declarant addresses these same two 

passages: 
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" , 

Ih'l1 o.ddl"bS lth,,! rrobl""'~ ""'ging from "brul~ fon:~· 10 subslanli.lIy fast.". f) 
algorilhm .. Jd. al 6: 23·3~ (-s.,..· ...... l AIJI:Ofithms ha,·~ b«tIlk\"Clopcd thaI addrc ... 

1M problem OfapproXlln:ll~ ~mng m3lchms. RunmllSll11l<'S haw clOUd Ii9m 

O(nm) for !be brulc (Wc ,lgmlbm.lS! 0(1<n) or O(nlog(m). where "0' me ... , '01\ !he 

order of: m is !he numbc>r o f pilCh diff.,."".,"S in lhe '1""'y. and n is 11", ~i« of lhe 

>Iring (song)."). 

Moulin Dccl.(' 179) 120. 

393. Declarant ' s Chart: Fi nally, the Declarant 's chart also relies on these 

same two passages: 
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'}~I<m. ... r ...... 1«11'-. "orI< 

by., I ... "'" ..... ICII 
f,~of .... r"".~ 
... "", ......... fIN <"'"-
..... m 11M: ..... """ _a __ 
ahou>tJ,-< .... gbbo< .. on:t.. 

Moulin Decl. (' 179) 129. 

--
"'., 

furtb<r ........... 'bot ,bl> """,,,b ..... b< ..,.... 
nbo .... ,. """.-...J ......... 1. KI . ... 
... dTO<>C1II """",",'''''oc ,,",,<nO .... "'ruB! 0 
.lp .... • .-.ton lh.an ... ..,..,_ dtal » 
~ KI )'.cld. _II- 6.7·11 
M.--... .. r ....... ~ "'"" '.10".-.... 1 e 
A~ .... b<-rn .... ,-dopo<I ...... .Jdn: .. 
11>< protrkno of""""" ....... _, nta,.hOlr 
R ............... b'· ..... gs4 fimI 01.."" r_ 
Ib< IooJ!!< (om; 'I¥onlbm III O(bo)Of 
Oo.nk>t!(ml. "h<r< '0' ......... '<111 "'" _of: 
'" I> "'" IIIImbcr Of"".h.Jo~ In "'" 
'1"<')' • ...t ......... ,. of .... ""'" '-" 0) 
6: 2~·'} 

394. Petitioner and Declarant made these same arguments and pointed to 

these same two quotes from Ghias trying to establish this same non-exhaustive 

search element for Ihe '237 Palen!. As I explained in delail above wilh respecllo 

the "237 Patenl, Pelilioner's assertion and the two passages from Ghias do nOI 

disclose Ihe claimed non·exhaustive search. 

395. 71le /JQ(ml"s COl/certls: I now address the Board's specific concerns 

wilh respect to whether Ghias discloses the cla imed non-exhaustive search. In 

instiluting Ground 2, the Board did not rely on the arguments presenled by 

Petitioner and ils Declarant or the passages from Ghias quoted by Petitioner and its 
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Declarant attempting to establish the claimed non-exhaustive search. Instead. the 

Board prel im inary found that Ghias disclosed the "non-exhaustive" search because 

the search disclosed in Ghias could produce a list o f matches based on an error-

tolerance and the user can perfoml a "new query on a restric ted search list 

consisting of songs just retrieved": 

Ghias provides that "[I]he number of matches Ihal Ihe database 14 

should ~Irie\"c depends upon lite error -lOf('rtlllc(' used during the key

sea~h." :ltK! "the user can perfonn :I lie,.. (l'wry 011 (J res' riCI('I1 scorch lis' 

C'QIISI)/lIIg of songs Just relri('l·('(I . This allows Ihe user 10 identify selS of 

songs Ihal comain similar melodies.- Ex. 1010.6:63-65.7 :5-8 (emphases 

added). Thus, Ghias luakes clear thai the search need lIot be exhaustive. as 

Palent Owner has argued. and will act to "idcntifrU a close. blll nOI 

neces5.1rily cxact or closcst. match:' per our claim constr\Lction. 

Decision (' 179) at 14. 

396. As I explained above in detail. there arc two reasons why the Board's 

reliance on the "new query on a reSI l"icted search list" does not sat isfy Peti tioner's 

burden of demonstrating that the instituted clams of the ' 179 Patent arc untenable 

based on Ghias. 

Reason I : Had these passages from Ghias ci ted by the Board disclosed the 

claimed non-exhaustive search (they do not). it is my understanding that it 

would be improper for the Board to rely on these passages to fmd ' 179 

250 

Page 254 of 292 



IPR2015-00341, IPR 20 15-00145, IPR20 15-0014 7, 3n(l IPR20 15-0014R 
Declaration of George Karypis 

claims unpatentable because the passages were not identified in the Petition 

as suppon for the non-exhaustive search. 

Reason 2: As I explained above in detail, using a query on the "restricted 

search list consisting of songs just received" does nOI disclose the claimed 

"non-exhaustive search." 

397. The Board also noted that ifGhias disclosed a non-exhaustive search, 

Ghias would still disclose this claimed element even if Ghias also disclosed other 

searches (c.g. , e)lhaustive searches): 

Additionally. given the ··comprising"· language used in the independent 

claims. we arc nOI persuaded that the claimed methods could not cover 

processes with bolh exh:lUstive and non-exhauslive searching. 3S long as Ihe 

Latte r provides idemi fiClllion . 

Decision ( ' 179) at 14. Because, as demonstrated above, Ghias does not disclose 

any non-exhaustive searching, Ghias does not disclose Ihis claimed elemem. 

2. neighbor search (claims I , 13, 25). 

398. I nOie thai in instituting this Ground, Ihe Board did not specifically 

address whether Ghias discloses the claimed neighbor search. The search 

disclosed in Ghias is not a neighbor search. 

399. As I explained above in detail (Section V(C) , a "neighbor" search is a 

search thai idemifies "a close. but not necessarily C)lact or closest, malch." See 

Section V(C); Decision ( ' 179) at 8. Also as I explained above in delail , Ghias does 
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not disclose a neighbor search because the search disclosed in Ghias always 

(necessarily) identifies an exact or the closest match- the disclosed search is 

guaranteed to find) the closest match. Section VI(B)(2Xb). 

400. The Petition, Declaration. and corresponding charts fail to 

demonstrate that Ghias teaches comparing the extracted features using a neighbor 

search. 

401. The Petition relies on the fol lowing as support for the claimed 

neighbor search: 

Ghias funh..--r d iscb!)t.'S thaI !his scare h locales a nt.ighbor by 

del<!T1l1ining "3 rnnko!d lisl o r appm:..:inl3lciy malchflg melodies. as ilk.I;;tr:lled al 26" 

or "tllC s ing'" mOSI appN:U113h,' malching mebdy." Id. al 2:30-59. 6:6()..6J. 

Pet. (,179) 47-48. 

402. The chart in the Petition presents the same reason and quotes the same 

passages from Ghias: 
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'179 "," ,u t 

(e) "cn'{YIl~ by.ho:.~ 
')')lI:m. III< fn. ~1ocEroJir;; nmt; by 
c01llpln18 Ihc: OXIr.>Ot<d ~ of 
llM: ir... ek<:trona: worl.: walr llM: 
JKs' MtrmllC datil! tho dauN." 
.... "'8 a """"""",,,U<;1J\ e ~ 
,,,,,,,11; 

Pet. (' 179) 51. 

Glob.. ([I. I 0 I 0) .... pion,.",,' ([So 101"') 

01». d"d" ... ",c:Rh(Il!] .ho: nwbdy 
.ul:lbas~ H " lO "'mlli)' a '"".~~ rnd.>dy. 
2.»n. Ab •• rx.("A ..... Iody d1~ .. 
""","hod for at Io:bl ".., '"'l"clIce of 
d¥,,~ "'"",("IDI»ft'; of,do." .. 1' •• 10 
doff=nc~ . -h( .. 1 •. ob<: 
..... Iod)·."~ T .... s.e3l\:brmyl><non
nh:w>l"": -' " cOll>.x...ddcsorab"lO lI>~ 
... df .. ....". "PPro~m.1Ic p.>nc ..... n_l.-., 
~" 1ll ...... . I\:oa .. olg.lrll¥l1 tIgc .. 

~ 10)"~ a .... lel!. 6;7.11 . 6~.3S 
("M>m AI£ol'"llhm> ...,. .. heel • 
dn .. ~ ... R~ 1"""" h.>' ·C ~ 
hmO(lII"1j (onbc Im!dc>",ei!\mJl'm l!.! 
O(kn) Of OI"I"g(m)"~ Ghaa, !\,nber 
d ... b,.,.h:l,.hI> ... ~ ,e:rcb1lw 
............... "3 r.ri;",J 10., ,,( "Pprox","'d) 
""''''1.-.)1. nl<W"",- a. AI>lr:I.ed 01 "6" 01 
"III< ,onp.- "'.,,' "I'1'IOXlII.I.l'< n .. r.:~ 
..... Iody " UO·S9. 61>0-6.1 

403. The Pelilioner's Declaranl also presems Ihe same reason and cites the 

same IwO passages from Ghias: 

t21. Gh;as r""her discloses .ha. this ..,arch Iocau:s ~ ncar or o"",roS' 

neighbor by dc.cnnining"a rnnhd list of appro~imatdy matching mo:lodics. 3 S 

ill",U1lkd 3' 26" ur ",h" , iugk must "I'I"u.(iuml~ u'31d,in!o\ "'''lod)'." E.~ . t010 ul 

2:50· 59.6:60-63. 

Moulin Decl.(' 179) 122. 

404. Finally, the chan in the Declamtion also presents the same reason and 

cites the same two passages: 
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(0) i<lm.ify,ng. bY'M romrUl~ 
sYS'm>. doc: Ii,... de<:' JQIIIC n'ork 
by roo."MnS 'M ~ 
fe.'II:R:~ of doc: fi ,... c1e<:"""io 
w(lf\[ w,lII thi: fil$l d t ctrol\;e 
d:ua In !bed,uab.>sc: ~"" I,.,..,· 
uh:IU'''' t ""'~hbor ..,,,,,,h. 

Moulin Dccl.("179) 129. 

Gh,~s d,.d""",. - >nf<'hIIRSllho nlClody 
d:u:obo.., H " 1o ,<Im"C), • ma'c1uns melody. 
2:SO-S9. AMlme! r A mdod)' dllllblll;oc, I~ 
~Itcd for ~, le .... on< KqIICI><C of "'SIUWJ 

~nla'lOI\' of rd3UH pilCh 
dlliom>«> ... whICh .,In .. "JlPI"OXI""'ICly 
m:lle,,",s thi: !o«l"""'" of Lb9" ' ~cd 
rq>r.,..."llIhons of ",1"""0 Plloh 
Lbffi,,,,,,,,,,, , .. of!be .... Iody.-j. Gil .. , 
further <II><oJo..es ,b.>,w. lC=h ""'). bt non· 
o)l:h: .. """ 0: "j, .. <on~ dt,II,lb1c 10 Ute 
an dflC1enl :.pproxun:olt p.>ucrn m.:"du"S 
.Igon,hm· ra.h.,.. thaD _ ol!"nl hm tha ... 

~'tro 10 )·,dJ a match. 6:7-11 
"101""«>"\·"". Ohi ... ,o:>o ..... ha, ·!sJ .... ·mol 
Ataorithru. ha, c bern <Ic.-clopc<.l th:u ~ 
the problm> of 3ppfO~'m:lI< _Ions ..... ohllls· 
RurtrIJnI! I"",,, ha,.., ranged from O(mn) for 
the ioN" f""", .Ison,bm 1Q O(kn) or 

O(alog(m). "hc", '0. ""un. ·on 'M ordtr of: 
m ,< thi: nwuber of pl.eh d,fl"".,<I\ttS III "'" 
query. and n 1< 1M '1'e of ,he "nnl (-'S),') 
6:!3.3j Gb", fwd ..... d,,,,k>se> ,hal 1/ ... " .. 
nn~bbor ,.m:h 111>, dtI"",,,ne,·. """'cd 10" 
of :IJl'I'Il"IXun:l1cly m:uehmS molod>«. I> 

,lIu"",.«I .01 26" or "!he »n,lt """' 
"PI""",nule I .... oclun@ ,ncloJ~ " ~ S4l-5\l. 
6;60-63_ 

405. Neither of the cited passages from Ghias discloses the claimed 

neighbor search bttause. as described above, searches that produce ei ther the 

ranked list or si ngle most approximate matching melody always identify the closet 

match. J address each passage in tum. 

406. Passage I: 

254 

Page 258 of 292 



rPR 2015-00343, IPR20 15-00345, rPR20 15-0034 7, an(l IPR20 15-0034R 
Declaration of George Karypis 

The query engine 24 
scuch<:s the IJKlody datablSC t4 and outputs a ranked tist of 
approximalely matchin\: melodies. "" illuSiraled al 26. A 
preselected error lolenna: may be: appl ied 10 lbe $Carch. Tbe: 
query (ngino: 24 1D.1y of L"OUtsC ahernativdy be programmed 
to OUl put tbe: single mosI approximate matching m<:lody or. 
if desirl'd, toOUlput an exact malching m<:Jody. l lowcver, by 
searching for an approximate matching "",Jody. as bcrl'in· 
after di$C~. various {orms of anticipated ellOl"li may be: 

I laken imn account. 

Ghias, 2:50-59. As noted in the Petition and Declaration, this passage states that 

the search "outputs a ranked list of approximately matching melodies, as illustrated 

at 26" or "the single most approximate matching melody" As I explained above. 

nei ther approach disc loses the claimed "neighbor search." A "neighbor search" 

must identify "a close, but not necessarily exact or closest, match." Decision 

(' 170) at 8. BOlh of the searches disc losed in this passage necessarily disclose an 

exact or Ihe closest match and. therefore are nOI "neighbor searches." 

407. Passage 2: 

'!be L"Omputer 16 may desirably be programmed so lhal. 
fOl" a gi\'en qu~ry. the dal3btie I~ n!tums a list of songs 
.... nk" .. Ity ..... w wdllhey m. ld", .. lhe 'P"'ty, nnl jU~1 nne hc«l 
malch. 

Ghias.6:6O·63. This passage does not disclose a neighbor search. As I explained 

above, Ihe " list of songs ranked by how well they matched the query" necessari ly 

identifies an exaci or Ihe closest match, and specifically identifies such song as the 

lop-ranked song. 
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IX. '44 1 Patent. 

408. The Board instituted the '44 1 IPR based on the following IWO 

grounds: 

• Ground I : Claims 1- 3, 6, 8- 14, 19,2 1- 26, and]O under]5 USc. § 102(e) 

as anlicipated by Conwell ; and 

• Ground 2: Claims 1- ],8, 10-14,18,1 9,21 - 27, 29, and ]O under]5 U.S.c. 

§ 10](a) as obvious over Ghias and Philyaw; 

Decision ( '441 ) at IS. I address each ground in tum. 

A. '441 Ground I : The instituted claims of the '441 Patent are not 
anticipated by Conwell. 

409. Each independent claim orthe '441 Patent includes a "non-exhaustive 

neighbor search" limilation. ' 441 claims I , 13, and 25. Ground I fails because 

Conwell does nOl di sclose ( I ) a non-exhaustive search, and (2) a neighbor search. 

I address each deficiency in tum. 

I. neighbor sea rch (claims I, 13,25)_ 

4 [0. Conwell does not disclose the claimed neighbor search. 
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4 I I . Like the' I 79 Patent. each independent claim of the '441 Patent 

requires a very specific comparison-"comparing [the extracted fea tures) using [a) 

neighbor search"-that is: 

• Cla jm I : "comparing [I] the extracted features of the first electronic work 

with [2] the first electronic data in the database using a non-exhaustive 

neighbor search." 

• Claim 13: "comparing [I] the first electronic data with [2] the second 

digitally created compact electronic representation using a non-exhaustive 

neighbor search." 

• Claim 25: "comparing [I] the first electronic dala with [2] the second 

digi tally created compact electronic representation of the firs t electronic 

work usi ng a non-exhaustive neighbor search." 

412. As I demonstrated above with respect to the' 179 Patent, 

• a "neighbor search" is a search "identifying a close, but not necessarily exact 

or closest, match;" and 

• Conwell does not teach "comparing [the extracted features] usi ng a ... 

neighbor search." Rather Conwell teaches comparing these features using 

an exact match lookup table. 

413. The Petilion, Declaration, and corresponding charts fa il to 

demonstrate that Conwell teaches a "neighbor search." As support that Conwell 
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discloses the claimed "neighbor search" for the '441 Paten!. the Petition and 

corresponding Declaration rely on Ihe same discussion and citations to Conwell 

that they identified for this claim element with respect to the ' 179 Patent addressed 

above. Compare Pet. r 179) at 24 with Pet. ('441 ) at 2] -24; Moulin DecL (, 179) 

86 with Moulin Decl. ('44 1) 86. 

414. In the ' 179 Petition, Petitioner asserted: 

Thm. lIw:' t 79 Cbm rtqu~ ~idenllfY.Ig" lhe uni;nQ"1l work ·USflg:l ngn

exh.1uSliQ:: ooghbor search: o . 1001 31 Cbims I. IJ. 25. Conwell dIScloses 

idcmifyWlg J work by perfommg :I lookup m J hash l:Ible. Ex. 1009 31 3:43-61. 

F iss. t. 3. ~1u$e the lush 3lgorithln gtner.ltCS the S.1Jt"oC output idClltifkt for 

siniar. bUI non·idembl inputs. lhe l:Ibk Ioo ~-up will n:tum simibr "nc1ghbor" 

resullS C"\et1 \\ben Ille ropUI work is 001 idemic:ll '0 me reference wort. Id :II 4.(;+ 

Pet . (' 179) at 24. In the '441 Petit ion, Petitioner made the same assertion: 

Thi'd. !he ' oW 1 Cbims require "idmtll)~g ... 111<: fnl d .. clrono.: work by 

13.25. Con"d 1c:><.:1..:s t:>bk look-up us.., m.: idcmif .. T decoded trom 111<: 

el "<!lroni.: ,,"<>It.. S,,,, Ex. 1009 al 3:43-62. Figs. I. 3. &""C:IUSC!!he hash ,\!<>rilhm 

gmo.'rnl~"s Ihc sam" OUlpul iJc:nUf.,r for smiar. bUl lIOIl-id~"tlIical i"PUI>, Ihc I.lbl: 
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Pet. ('44 1) 23. The Petition, Declaration, and corresponding charts fail to 

demonstrate thai Conwell teaches ncighbor scarch for the same reasons set fonh 

above in detail with respect to this clement as used in the' 179 Patent. 

2. non-ex haustive search (claims I, 13, 25). 

415. In instituting Ground I, I note that the Board did not speci ficall y 

address whether Conwell discloses the claimed non-cxhaustive search. Decision 

('441)at 11-[2. 

416. Conwell does nOI disc lose the claimed non-exhaustive search. As I 

explained above in detail in with respect to the '179 Patent, 

(I) the claimed "non-cxhaustive . .. search" is a search that " locates a match 

without a comparison of all possible matches," and 

(2) Conwell dose not teach a "non-exhaustive search" that " [ocates a match 

without a comparison of all possible matches." 

4 t 7. The Petition, Declaration, aoo corresponding chans fail to 

demonstrate that Conwell teaches comparing the extracted features using a "non-

exhaustive .. . search." As suppon for this element, the Petition, Declaration, and 

corresponding chans rely on the same discussion and citations to Conwell 

identified for this claim element with respect to the' 179 Patent addressed above. 
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Compare Pet. ('179) at 24 with Pet. ('441) at 23-24: Moulin Decl. (,179) 86 w ith 

Moulin Decl. ('44 1) 86. 

418. For the ' 179 Patent, Petitioner asserts: 

This SClTCh is non-e:<h:iusli--e because it docs IlOl requi'c a 

brule fOKe comparison ofaD possible hashes. but rtlthcr requires "s~gk: lookup in 

a nwncrically sorted Ioo~,:up l:lblc th:ll uses hash Klcnl iI".:rs as an indClC. E.g .• Ex. 

lOO? at J:4J.5O. ~:584': E.~ 1004 3t 86. 

Pet. (' 179) at 24. 

419. For the '441 Patent, Petitioner makes the same assertion: 

TIns se:lR:h a;; non· 

CXh.1USt;--C bttauseit don 001 requre a billIe forceco~rion of aD poss ibkc 

UH"S ha,h idc:ntifJCfS as an nkx. Ex. 1009 31 3:43·50. S::S8-64: Ex. 1004 at " 86. 

Pet . ( '441) at 23· 24. The Pelition, Declaration, and corresponding charts fai l 10 

demonstrate that Conwell teaches a non·exhaust ive search for the same reasons set 

forth above in detail with respect to this clement as used in the ' 179 Patent. 

B. ' 441 Ground 2: The instituted claims of the '441 Patent are not 
obvious over Ghias and Philyaw. 

420. It is my understanding that if a combination of two references fails to 

teach an important claimed element, it is not possible for that combination to 
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render the claim obvious. That is. assuming one of ordinary skill would have 

thought to combine prior art references, fhat combination would sfill be missing an 

important claim element and therefore, even with the combination, one of ordinary 

skill would still not possess Ihe invention. 

421 . Any combination of Ghias with Philyaw is missing the claimed "non-

exhaustive neighbor search." 

422. Al l independent claims of the '441 Patent include the limitation "non-

exhaustive neighbor search:' '44 1, claims I, 13 , and 25. 

423. For Ground 2, I note that Petitioner again relics exclusively on Ghias 

for Ihe clamed "non-exhaustiye neighbor search." Pet. ('441 ) aI49-60; Moulin 

Depo. 375: 18-20: 373:23-374:3; 374:20-25. Ground 2 fails because Ghias does 

not disclose ( I) a non-exhaustive search, and (2) a neighbor search. I address each 

deficiency in tum. 

I. non-e" haustive search (claims I, 13, 25). 

424. As I explained above in detail: 

(a) a non-exhaustive search is "a search that locates a match without a 

comparison of all possible matches," and 
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(b) Ghias teaches an exhausti ve search that compares the work to be 

identified with "alilhe songs" in the database-i.e., "all possible 

matches." 

425. The Petition, Declaration, and corresponding charts fail to 

demonslrate thaI Ghias teaches comparing Ihe extracted features using a non-

exhaustive search. As suppon for this element, I note that the Petition, Declaration, 

and corresponding chans rely on the same discussion and citations to Ghias 

identified for this claim element with respect to the ' 179 Patent addressed above. 

Compare Pet. ('179) 47-48 with Pet. ( '441 ) 47-48 ; Moulin Decl . (' 179) 120-1 21 

with Moulin Oed. ('441) "Ii 120-121 . 

426. For the '179 patent, Petitioner asserts: 

bC'Ilu'rn s""<~ ... s iI e 1101".; or the mclod~ '1 Gh.as funhcr discbses th:Il thIS sC.lfCh 

o 
may be: IIOn-nh.luslr.'C· ". is consid~ dcsnbJc \0 uscan cfflCient approXm--IC 

paucm 1J\lIch~ algorihm" rather than an algorithm lhat is guaranteed to yick! a 

o 
match. iii at6:7.J t: 6:23.)5 ("Sc\"mt Algonhrns h.:a1"C bc-cn dCI·cloped ,., 

Runn ing tmes havc \'iUl1..'<SI from 0(1lUI) for !he bMC forcc a!l.!Orithm I!I. O(ImJ or 

O{nbg(mr ). Gh.as furth.:T dlS< loses th:It thIS ~c:uch lo.:a1C5 a ncl!,:hbor b~ 

Pet. r 179) 47-48. 

427. For the '441 Patent, Petitioner makes the same assenion: 
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b<1w~"'II succoessiw ,lOloes of !he melody."). GIlDs funhcr dl>Closes Ih:ll Ill" S<.':lI\':h 

o 
may b.: oon~u,'iw' - _ IS eon~idcrOOdor..bk 10 ltSC :II1 df';:kTll 3pproxi1~,'~ 

addrcss llx probl.,m o f:lJlpro.un:I1C SUD.!" m:nc hing. Rlftm\!! ,imes h:II">' ~ 

Pet. ( '441) 47.-48. Accordingly, the Peti tion, Declaration, and corresponding charts 

fail to demonstra te that Ghias teaches comparing the eXlracted features using a 

non-exhaustive search for the same reasons set fonh above in detail with respect 

the < 179 Patent. 

428. fJoon! cOllcem.v: I note that the Board preliminary found Ihal Ghias 

discloses the non-exhaustive search claim element for the '44 1 Patent for the same 

reason that the Board identifi ed for ' 179 Patent: 

Ghias provides thm "I tlhe number of mau;hcs that the database 14 

should retrieve depends upon the error-iofer(llll: e used during Ihe key

scarch.·· and "Ihe user can pcrfonn 3 lIe w qllt'T")' 011 II res/ricll'(1 search fiS! 

CQII.\·;slillg oJ SQlIgs j llsl relri(!l"f:d. This allows thc IIscr to idemi fy SCIS of 

songs that coma in similar melodics.- Ex. 1010. 6:63-65. 7:5-8 (emphascs 

~dded) . Thus. Ghias makes clear thatllle scarch nced not be exhal1slivc. as 

Patcnt 0 \\11er has argued. and will acI 10 "idcnt ifyl]a close. bUi not 

necessarily e:>':3et or closesi. maldl:' per our claim conSlnlClion. 

Decision (' 179) al 14. 
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r- Gh;as pr<lV;!ks Ihol " [I)h" nm"l>L ... of mmches lrull Ih" 

I ~,:~:e] 4 should r ... triew d.:p...'Ilds upon th ... error-/ofcNlllce used during 
the ker,~arch '" Ex, ]010, 6:63--65 (emphasis add~-d). Ghias further 

provides that "the us;:r can perfoon a IICW (Jlle,,' 011 (J restricted srorcl, /ist 

amsistilWof S()lIgSjllSt relne,·ed. This allows the us;:r to identify sets of 

songs .hal COIl.ain Similar melod,es:' /d. a. 7:>-8 (crllphasis added). Thus, 

Ghins makes dellf Ihal the search need 001 be cxhausth·c. as Patent Owner 

argues, 3lId w;ll nel IQ " idell.i fy[ I n clQSe. bu. nol necessarily exael or 

dOSt"Sl, malch:' per our claim conslfUCiion. 

Decision ('441 ) at 14. The Board 's rel iance on the " new query on a restricted 

search list" disclosed in Ghias to satisfy Pet itioner 's burden of demonstrating that 

the instituted clams are unpatentahle hased on Ghias fail s for the same two reasons 

with respect to the '1 79 Patent: 

Reason I : Had these passages cited by the Board disclosed the claimed non-

exhaustive search (they do not), il would be improper for the Board to rely 

on these passages to find ' 179 claims unpatenlable because they were not 

idemified in the Petition as suppon for the non-exhaustive search element. 

Rcason 2: Using a query on the "restricled search list consisting of songs 

just received" does not disclose the claimed non-exhaustive search. 

2. neighbor search (claims I, 13,25). 

429. 1 nole Ihal in instituting this Ground, the Board did not specifically 

address whether Ghias discloses the claimed neighbor search. Ghias does not 
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disclose a neighbor search. As explained above in detail with respect to the ' 179 

Patent: 

(a) a "neighbor search" is a search that ident ifies "a close, but not 

necessarily exact or closest, match." and 

(b) Ghias does not disclose a neighbor search because the disclosed search 

always (necessarily) identifies an exact or the closest match. 

430. The Petition. Declaration, and corresponding charts fail to 

demonstrate that Ghias teaches " neighbor search." As support for this e lement, the 

Petition, Declaration, and corresponding charts rely on the same discussion and 

ci tations to Ghias identified for this claim element with respect to the '179 Patent 

addressed above. Compare Pet. (' 179) 47--48 with Pel. ('44 1) 47-48 ; Moulin Decl. 

('179) 122withMoulinDecl.{'44 1) 122. 

431. For the' 179 Patent, Petitioner asserts: 

d oi:lClTllining "3 ranked list o f approxin...ud.,. rn:uchilg melodies. a<; illustrated HI 26-

o r"1he silgk most ppprom~\c match .. meb dy." Id. P1 2:j()..59. 6:60-6.3. 

Pel . (" 179) 47-48. For the ' 411 Patent. Petitioner similarly asserts: 
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bcmes a ncighbor byd<!1l:mlEllng "a rnnL:d lis! ofapproxElJa!cly rnuclWg 

mdodit.'s . as illu;!rlHl-'d at 26" or" tb<-' SIlgJi.- n1oslllPproxilll::U~ rmlcmg IlIdody." 

Id. at 2:SG.S9. 6;6().63. 

Pet . ('441) 47-48. Accordingly, the Petition, Declaration, and corresponding chans 

fail to demonstrate that Ghias teaches comparing the extracted features using a 

neighbor search for the same reasons set fon h above in detai l with respect to the 

'179 Patent. 
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VID. Signa ture. 

I hereby declare thai all statements made herein of my own knowledge are 

true and that all statements made on information and belief are believed to be true 

and further Ihat these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under Sect ion 1001 of T itle 18 of the Uni ted States Code. 

Respectfully submitted, 

Dated: September~, 2015 ~s 
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Geotpe Karypls 

-= 

Exhibit A 

o.p.lj •• d~_'& ... _.'11 
' ·IIl2E£CS 
2OOu...StNlSE 

e==--~"" 

(612)626-752' 
(612)82S-151i11 

-~, - cs..,." od1>'tz 
Gmll:t Ka 'Jl'i, resr=b imort$1$ SpIn tho .~;u of WI~ mining. bil>infonllJlic$.. d~minfOl1I101 IiC$. big/l 
p<"ffom>ance COlnpWin8- info. m:"ion ft"Irico, .. 1. c"llabor.tl"" fllle';ng. and scieruific compuling. His """"",b has 
R:Sullcd in lbc dc\"clopm;nl of :;on",,,,,, libr.ari.,; {Of scri;d ;uxI ""!;lllci gr.Iph partilinnillli (METIS and ParMETIS). 
h) pc:'glajOlI. partilioning (h..\IETIS). f(lf ~ .... !ld Cbnlcsky {x,o';'~li on (PSPASES). {(If coU:Ibor:\1i\e f.lw:ring-OOscd 
i'ttOIllIlirlSdauOI. algorithm< (SUGGEST). du....nng bigb dimMtsional dMMn. (currO). finding fr<:q",,," pattom< 
in <linn" WIaSC15 (PAn). ;uxI for proIc:in S<."CO/ldaty SlnlCIun: prediCiion (y ASSPP). He: has ooa"ihorcd ""er 250 
papers 00 lhi;sc lOpics and lVI''' boob (iniJOdklClion 10 f'1oou>in ,~ ~/iclion: ,\"'IIIoJ~ 0/1(/ Alganllt,...~ 

(Wiley. 2010) nnd - li1Iroduc,ion 10 Panlld Compuling- (Pub!. Addi_ Wesley. 2003.2"" <di,inn)). [n :oddilinn. "" 
is str\'ing 00 I"" program COInmil!<:es of many COIlfcralCCS nnd Vl'0fbh0ps 00 ,hc5c topics. and on tho C1Iilorial 
boards orlhc IEEE Tf3IlSaCIion5 on Big Dau. ACM Tr-.nS3Clion.on K"""'-~c Disco,·c:ry from Dala. o.ca Mining 
and KD"',.-Ialgc Discon:')'. Social Ne!w,,", Analysis and DaLl Mining Journal [nternatiooal Journal of DaLl Mining 
and BioinfOl11l3lks. tho ;ourllal on ClIIr"CIIl Proloomic:s. Ad"ane,," in BiQinronll:uics. ;uxI Biomc:di';;"" ""d 
B;"'«hnology. 

PUBLICATIONS 
Books 
l. MIOuoOOclioR 10 1'''''' ... 11 Sm""lUrt' '''''''Ik'lioll: M~/IIoJ~ a,wlAl!(Qrl"'_~. H\lZefa Rang ..... la ."d ~ Karypis 

(cdi,,,,,,). Wiley Book Serie. on Bioinfonnal.,o, 2<110. 
2. M/lllroOuclilm 10 /'aron~1 C(H'opulmg~ (2"" edition). Anadlb GI1II1I:1. Ansllul GUplll. Gcnfge Karypis. aDd Vipin 

Kumar. Addison-WC"Sky, ISBN: 0-2016--l~6~-2. 2001. 
J. M/lllroOIK/io/. w PMtllkl Campmmg: /)algI! nl!dAllDlysisoj Algorl/It_~. Vipin Kwmr. Anamh Gmma, 
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Minneapolis. Scprembcr 1999. 

43. -I)",,, M;n;ng RUftNri ", AIII'C·RC-. Cemer (or Atmy Anal)·sis. WaViinglOll. D.C .• Scpimlbcr 1999. 
44. -a",'..,.;ng and Clim;ifirolWn if Jfiglr IJlrrwns;MIII J)/J/lJs",.·. la",n:oce Li"crI1>l)re NaliO/\.]I Lab. Nm'cob:r 

"" 45. ",l fuill-OJ,mroln' Gropb I'ar/i'iooing-. La"TCflCe Lh tfmore Nalional Lab. October 1998. 
46. -Multi-lawl C7ossijico'KH' "fSrMu'es /Joam,el>l'-. WEST PublishingG~. ScpICmbcr 1998. 
47. -.lfullil~~·d Ne.uai DiM«1101I: f~"~ wilh l'<mrlid f·onlluioliam". SIAM Coofm:n<. \In LiJK,ar AIg<brn. 

0cI0bcr 1991. 
48. ".\fu/,i/", ... I R"pa,.,ilioolng oIA,/ap"'''' ,\ fi!SMS". AmI)' HPC R=an:h Ceme, Workshop 00 UnslnlC1um:1 MO$h 

Gcncr.nioo and P:u1iliooing. OcIObcr 1997 
49. -I'arol"" a"d Adapt"" Graplll'anl_Ing". Lawrence U-"cnllOl"C N.uiorgl Lab. April 1997. 
SO. "GraphAlgOli'hms<md Dola Mfmng-. pauno,," AlgoriIbm Worhhop. April 1997. 
51. "l'arol"" t ·"·ay M""" Poninolllng. nMblrap 011 Porolld UmmI<Cmrni Gritl COIIlplIlolians-. Argonne National 

Lab. Scplcmb<-r 1996. 
52. -f~"C"t!fi "'jI. a Parallel Pomo,,/a/iw, 01 "" In_ Po;,,1 A/gonllr",··. DI~IACS Workshop 00 Parallel 

l'rocessingofDiscmc Optimi/a1ioo Probkms. fcbru3ry 1995. 
SJ. -Mullil<wl Gropio Panili",,;ltS Alsonlllms". C!"IY RcsclTI:b . ScpIembcr 1994. 

TUTORIALS 
1. -C,-!",'a'i()tl(11 ,II<'I/tod, for DNA and l'roIeilt &qt1DJ« Analysis". Gmomies Signal Proc<$Sing and Sc3lislies.. 

CoikEe SllIIion. TX. W06. 
1. -Poroll~/I'"niljOll"'8 Sal, ... mrefor SUllie. 1J"w",lc. and ,II,dli.plrasr ("_plllall",,,, " . .ScqxrrornpUling 2001. 

NO\"C1Ilhc1 2001. Dm,~. CO. 
3. -IJaIO "'ittillgjor ~ies ". I - SIAM Conference (til Dal.:it Mining. April 2001. Chic:>go. II. 
4. -UM", J1f.T/~· and 1'ar.llt.7/S··. Army Hi'C RcsclTI:h Ccn,cr', Workshopon "GropIJ Panllilmlltgand 

Appliroliolu: e",....", and FlIIII'" DuMioto.< ". Oc1ober 1999 

RESEARCH GRANTS 
1. "RIGfJA TA: IA: DIU: CoIl"boral ..... Resrorch. {.Mmitrg {Jala Ana{yllC.l: l'rol"i<ilng ACflonahl .. {migills /0 

flln"ftUr Cmlegr Smdml S"cc .. .ss-. NSf . 51.219.736. 91112014-8f.l112018 (wi lli Nib .. Sidiropoolos mel 
Thctma. Brolhm). 

2. -,I fdlrods for 1_"''''1f A'm/YlicI". o;gilal T<:<:hnoJoty lni1iali,"" Seed Gr.ut1. UMN. 5n.OOO. 91112014-
8J}]f20 15 (wilh Nil:os Sidiropoulos). 

3. "T_.,n/s l'raiklf", 1M EI"(>lmIOll ofC""'pII'lIIg Usog-e-. Inlc! COfJIOflIIioo. S7~.000. 91112014-8f.l l f.!Ol S. 
4. "lfigJt.l'cIjOrmOlKf" DUlri/mlro IJjg [Jaw 1'roa:JJ'IIg ". Army R.~b OlIk c. 52')7.168. 0').'01120 14-

OJ~lf.!OI8. 

S. -1'f7;.iIlHT: A~_Ie.1 O,j/-ofCOIY 1;<<<,,'1011 aff'arol/rl ,IIe.swge-l'assing ApplkWioII$". NSf . 5200.000. 
0811 1/2014-0]1) 1120 16 ( ... "ilh AII>CIrt;.· Morro .... ). 

6. "Profile- a,m Seiling-A .. ",,.., Top-N RLronI"""./a,;"" Algorilhms -. Sotm<ung I" r"""",ion Syslcn><. 550.000. 
03l15J2(J 14-0311512015. 

7. "Ta .. .,n/s I',,--dieting 'M E."Olmi"" ofC""'jlllling Uwg~-. Imel CD<pOI3lion. S7~.000. 91112013-813 112014. 
K. -BlGIJA TA: M..J-&aW: /),1: ("oIlobtJro" ... .., _<"Orr • ." B'1l T,,"SOT Mlllitrg: n",,,ry·. Scalabk Algorilhms tmd 

Appiica'ioltS ". NSf S866,1!..\5. 12J0112012- 11/3U12016 (,,;Ih Nikos Sidiropoulos ( PI)). 
9. "r""" Se",ili"'-e Elftctml a,,,1 Scalobk RN"Omme>Oda~fNI A/clha<u -. P:t)"Pal IJIC .• 545.000. 9/1 ~J2(l12-

911 412(113. 
10. "aiR: ,II",/i"m: fj,ridtlng .I f"bik lhrr F.'l"'ri~ Th"'<l8h 71",o-r. NSF. 5700.000. 8.113120 12-

8.1121201 5 ( .... i,h Jon Weissman (PI) and Ab/lishd: CIundra). 
II . "SJ]·SSE: Sofr...,re InlraslnI<Clu",for 1'''''II'OI11'Ig SpOrN Graphs .... F.xr,llItg ",Id EInn"1fln8 C""'plIle, 

A""'"""IU""~", NSf. $499. 7~. O'J/ I ~10--08J3112014 ( ...... ·i,h M. Wll:alc"n). 
12. "EltObIlIIg .'idt'llI!f1C IAsro1'f!I)' In J-:.rmmle SiI'lIIlatltJru -. DOE. $459.000. 0\1.1) 112010--08J31120 13. 
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13. -COfIt{'Utali(>l1{l1 Melito/I, Iff Ad"",« CM",irol ,_ocs b;I' Hri,lgmg C"""'iml (II"; 8io1ogiro/ Sp<>eeS -. NSF 
S8S4.7J2. 09;OI~31I:!O I4 ("'ilh M.A. Wallen). 

14. "Fult<1kJII{J1 ~it!.<afNi!C11Ir Prodocoon ill n.....-., ... NSF.SU.J6.28'J. 911n008----8/3112013 ("ilh 
CbyCaner). 

15. "/Jisce"'iIJg PiI"OIOllIigh I'ro<iuctinl}' Cltarocreri.tks <iU"ough R<"roglfl/iot/ af I'Mlmu ill Proce5$ 1)010-. 
Go:n<;nTech. S IOS.7SO. 1211/2007-121112008 ("ilh Wo:i-SI>ou Hu). 

16. -f."ff«"'"" & Ff/"ICkn, 1I 'hu1~ C_ Align"~,,' AIgrJt"i'M'S ". IBM Roo;bo~u'r. $35.000. 61 ln()()6........6l lnOO7. 
17. -OtuJiflClll;{)n Algonlhfl'" fo' C~icol CQ"'f!<i"IJds ". NIH. S I .149.001. 9/30/2005---'H3Ol200'J. 
18. "SEI: 1i",,,,1 Scrrtnilfg AI!."";/bu};w fliooctil-r C~.· &Iud 011 "'''V"CIII .""""TUC/UI'<'S''. NSF. 

$-105.49l!. WII2()().1-.4!13 112009. 
19. "ITR: Groph "(JnifiOllilfg AIgrJt"idmosp COlllplu hobI_ & App/ilvlions-. NSF. SI22.000. 8J2S!2003--

8/2412005. 
20. "s.--:-, Hiojn/,-,,-fia I">lil,,'" -. NSFfN1H. S493.596. 0I/oII03--12I31~ ( " 'ilk V. Kwnar. I . Carlis. L. 

Ellis. A. G~ V. Kapur. A. Odly-.l:o. H. Otltmcr. W. Pnn. R. PIIill;ps. E. Rov.cl. K. Sih·orstoin. D. Trulllar. 
N. YDlIflg). 

21. "C AREER: ScaltJblr AIVi/llnu fM Kna • ..redge DiJro"l"n)' in ScienliflC l)Oro St·,. ". NSF. $320.900. Fcl:xuary 
2OO2-Ja"""ry 200IL 

n. -ScakJNI!" AIr,orllh ..... };wSCimlif'" C"",,,,II{Jlil»U ". Anll)' Rescarth 0iT1«. 5520.000. FaU 200I-hll2006(a$ 
pan or AHI'CRC). 

23. "l'all>ag<.",,1s ond "I1r={I)" o/O,.,.,k {.Jm8 R~frc';"" -. NaliooallllSlnulc or Health. S 1.479.387. Fall 2001 -
Fall 2006 ("'ith ~l H.".,_ R. King.. V. KlIIpUI. E. RCI>:C:~ H. Oon. and K_ Sa,·ik). 

24. -AulOiflm","~ H_ri."., CoIl{JOOro"",' ". NIH. S 1.525.454 Fa!! 2OO1-Fall 20CJ6 ("';!h T. Bcb""os). 
25. "Oisean,,,' o/C~ from/he Global Carbon C)"ele. ond Cli""'!e S)"$I_ U,ing 1)010 Miffing", NASA. 

S~25.09!. Spring 2001 · Spring 200l ("ilb V. Komar. S. Sbcklur. S. KIoos'er. C. POller. and A. Torrwoso). 
26. "ClSE }(,,,,eord [,U1mrtle101l11ion: OWI<'T Cm"",lIilfg/or Kn(MI<~1gr LMrm...,· in I);,,.,.,..,. /Jala S<,/£ ". National 

S<;~ FOIlndalioD.. $121.618. f ebruary 20()()-./:muIry 2003 (wilh M. Gini. J. Ric>dL J. Konslall. S. SId:luo". I . 
Sm"ll5ia'"lI). 

27. "Porullcl,~,,/ion ufKII'A "'. Anny R=b Orr.~ $24(1.000. Augus! lOOO-July 200J (" 'iII> S. Garrick and V. 
Kumar) 

28. -Scknlijic 1)O~' Mm'Ifg· ·. Dcpanmon' o(Energy. SI:1O.ooo. Marth 2000-fobruary 2001 (.d,h V. Kumar). 
29. -£!.I_'IC fmlU" Brmclim, and 1)010 MinilJgjiY ;/ooly.is o/TIII"buklll HOM .. ··. National Scicn<.:e 

f ound;nion. S 1.462.500. Qc,obor 1999-S<;p,on>bcr 2002 ( .... j,b V. Kumar. V. ""emilie. G. Candler. I. 
Marusic. Longmire. S. Garrick). 

30. -Mlllli-CoIISIroinl Mulli-ObjlYli''t Groph f'artilionmg". Naliooal Scicocc: Foundalion. S386.544. September 
1999-AugUSl 2002 ("'jlh V. Kumar). 

J J. "St;rJa/;h' l'arolk l Algori/hms};w 1'"'8"la, & AJapln-r Ccn'/JIIlal1Oft.f -. DopanU"IC'" of Energy (lC\"d 11 ASCI 
In~i:I1;' ·e). SS78.000: Oc1obcr 1998 ~ Scp10mbcr 2001: ( ,,·i1.h V. Kumar). 

J2. "50>1001" f'arollrl A/g<»"ilhms /or SoMng Spo_ 1.iN:rJ' :OJ'Slems''. Amly Rcsoarth 0iT1CC. 5230.000: 
September 1'J?3 - AugUSl 2001 : ("i1ll V. Kumar). 

33. ..Groph f'artilionmgj« I~.w"'ie. AJop!h ... '''kl Mulli-"""u ComptllOfiaru ". SGIICr.ly. 555.000: larnwy 1998 
~ ~bcr 1999: ("ii.h v. Kumar). 

34. -I.oaJ fIalanclng Dn lire 1II/o",.al_ PaM..,. Grid". NASA. SoIO.OOO: May 19')8 _ $q)Iember I<nR: ("'iI.h V. 
Kwn:ar). 

35. -5o>1abk /Jala Minmg Algorilh ..... •. Asmy Rc"""",b OlTICC (ASSERn: S75.000: May 1997 - April 2000: 
("ilh V. K"'ILlf). 

SOFTWARE DEVELOPED 
METtS 

hMETlS 

Serial so!lwalO ~I<.ago fqor p;ll"liliodidg urtS'nlcllnd graphs and for cocnplni ng f'lIlOducing 
m;IIp;" re-ordc-ri~. METtS is uwd exu;m;h'cly ill II\III""OU~ applic;llioo ~5 ioo;ludio,g 
""ien~fIC COIIIJlIl1ing. panlkl and d~buu:d processing. """""ions """""'h. ~ical 
inf ...... I;()1I sj'S'"",,,,- malocular bi~. and dal.1 mining_ 
URl: bupMny.,..q WOO W "mjs,JDL:lIs. 

S<;riaI software ~k3J;e for panilionWg hypcrgraphs. HMETIS is based on Ihc mul~IC\'cl 
paradigm 311d is abk III quickly c""",,,,1e "ery higll qua!;ly paniliam of , .Of)' large "lid in'cguJar 
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PARMETlS 

PSPASES 

SUGGEST 

MGRlOGEN 

CLUTO 

gCLUTO 

wCLUTO 

YASSPP 

MGEN 

MONSTER 

h)l""Y3I'hs. II is usaI c:<Icnsi,-cly 10 panilion hypt'rpaphs com:sponding 10 VLSI c'r<:uils. in 
0013 n>ining for clllSlcring. and 10 opioni>.c lhe: Slor.ll\C of dIIl3bascs 011 disks. 
URL: !uW/lwww 0 ymn edyl-!!lClis'l"ne1is. 

An MPI-bascd parodld libra!)' for paniliOlling UnstnKNrro and 3d:ipl,,-dy r<:lined n.:shes aoo 
for COiJ1>Oling fill-reducing "',"rue ~rings. II is a highly p.:"allel ~lcnlC!ll>lioa of lhe: 
~ METIS package: " 'ilh addilional fU!1C1iol\3lily 10 acronu,lOdalc ~ for panilioniDg .nd 
Iood babn(:ing ~"'I .,d$l 0111)' Oil parallel rompUlalionl. 
URL: hnp'/"''''''W 0 YWOcd!V- [!It"tjs'!!jIJIlC!jJ. 

An MPI·ba:sed library thai ;onpk:rno:ru " parallel sparse Cholcsky-bastd dirccl sol, ..... It 
ir.;orpooales • highly parallcl mult;'fronlal Cholesk)' algorilhnL :l$ " 'cll :l$ highly panllcl 
algorilbms for cOIlIpIlIing fill reducing ord<:-rings. symbolic f3CI<Oilll~on. and forw"rd and 
~""...-d JUbslitUlion. 
URL: IUlp·!twwwQ umg edul- mjgsbj"!!S!lJ$f$ 

A roIbbor:ili,·c filtering based top-N rccooulIcndalion cogine. It USC!i 3D efficient ;":m-based 
mocIol th.11 adapts 10 !be sp;mity of !be OOLa S<"I lhal 1oad5 10 real-Ii"'" high quality 
rccomurnd:llions. 
URL: Il[1p'/lwwwO yrn" cdyl-k;uypis suS£w _ 

A h~l)' optimilCd sen.1 and panlld 1iOOny for obI3ining a 5CqUCI>C\' of success;,-. t03lSC 
pids thai is well suited for gC(>mC!rir; multigrid methods. The qll3lity of tbe; dements of lbe 
<Q3fSC grids is opIimiHd using a "",lli",,'<1 frnm"wort. The paralk:llibrary is based 00 MPI 
aoo is portable to a ,,·w..l,.ngc of archilCC!urcs. 
URL: bltp·' iwww.DYWOedul- !I!!l!Jli!l.3'wOwarc_b!m1. 

A 5011",= package for clustering kwo" and higll-diRlCll!iiooal dala lCIS. lIlJt:11ts data clu'ilering 
as aD optimi/alioo pmbl.:m lhal lri<:s 10 oplimil~ 2 panicular cluslCring <";lmO" function. II 
pro"icks ~ nuiCly of dUSlering eritenm fUlKtiol>5 and various panitiotW alld agglonla1llhl' 
dllSlcrin g a Igori!luns. 
URL: buptt!!'w»"", limo NlukhuQ 

A cross-plalform gr.Ipbical user ;mcrfacc 1001 00 lap of the: CLUTO library Ih.:il allo .. , lho 
~ to inler:>cti\-ely load.. c!t>5ler. i!IId \i$ll3li/c ibtir OOlalCls. 01>\: of ilS k<;y fealun:5 il; !he 
«Icnsr,c tiuSICf ,~lir.HiOl' c.apabi~ties lhal include. 11"tt. m;l1ri~. and "" Clpt'uGL-basC"d 
IDOWIlaiD·vicw ofibc clustering solutiou.. 
URI.: blip;{/':)'\1o'W s:s YWO cduklYlQ ,dym. 

wCLUTO is II ,,'tIKnablcd OOta cI~lcring appli<;atioo th;!t is dcsigpcd for the cllISlcring--.l 
OOla-<lnalysis rcquircmcolS of gc~ion analysis.. "CLUTO is also built 00 lOP of tbe; 
ClUTO clustcrill8 library. USC:I"S Cln upload lheir dallSC1S, sc:1~t from" numb"r of clllSlmng 
methods. perform lhe analysis 00 the: ""rYer. and "isualilc lbe final resulls. 
URL: 1m!!:lIc!mo ccgb: \D!IIl ;d!I. 

A ",,!tv.·uc pacl<agc for di""" ·,,ring fre<fJCnI p.1lu:ms in di,l'ISC dalascts. II coma'n. mr.:., l113in 
f~ pallem d, SCO\cry all,'Ori1luns tNt cau be usc:d co fmd frcqucnl ncolSCl. scqutnC<:S.. and 
graph pauems in lar!:c daiabascs. 
URL: IHtp;{/':)'\l)\" Q YWO Nul- paD. 

A ","Cb-s<.-r>'C\" for pralicting the sccond:uy Mruclur<: of prole,,,, f,om prima!)' ""'I""""". II is 
based on 2 cascaded SV),1·ooscd machinc learning model lhal rornbiR<:S CUSiom-dcsigr>cd 
kernel functions widl.,..oluliouary infcnnaliOil. 
URI.: bup;liymPD Q WIll cdll 

AFGco is a p,ogr:un lhat takes as """" I SCI of chclnical compOlu>ds alld Ccncrnlcs Ihcir '"«Ior
spa«: lq)TCSC!lt:ltioo based OR lhe SC"I of fraglllcnl'boIscd OOscripIOrs they cont:lin. This ,=or
based 1q)TCSC"lalioo can be used roo- diffemll ,;¥Sks in Cllc:mi"fonn:"i(s incl uding "milari,y 
5CaJCh. , 'inll3l s<:rtening. "lid library design. 
URL: buP1fl;11ICOi dl( wOO cdu'gkllome'.fgrn'o,ro·,,,,,' 

A .... d!-bascd SCT\'er th:il I'f""idcs 2 SC"I of "",vices for aDOOI.ating ~ .... ith fUDClional and 
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BOMPI 

Nerstrand 

'UM 

SIrUCIunl propc11i<:s from SI><'lUCfICC inronNllion onl y. Tl>I: struCI"",1 and (..,.;liOl1.1 allllOlatioos 
IIIaI >In' rurmuly pro"ickd arc SttO<ldary '111\101\lrl:. ltanSm:n'brnnc !>dices. disorder n:gjons. 
sok .. :>«e'lsible sur&tt ""'<1. DNA bindiJIg residues. COl\l3f;I order. and pn:M.rin blo<:b. 
URL: bnp:lt1!jo die yom edu1momu;r 

BOMPI is a Jll£SS>.g<: passing library and associ.led <unlim.: system (Of d,,. .. doping out-of<OR: 
distributed CQmpuling applications for pmblclll'l "'I>osc :aggtq;3IC memory requirements o::cettd 
the "'''''llIlt of"",,,,o.y WI is ',"ailabl< on the underlying computing cluster. BO»!PI is based 
on lhe: Mewge Passing lnlrn.", (1011'1 ) and pro"iclcs I subsd of MPl's API along ,,"ilh some:: 
CXlCnStonS lhal arc designed for BDMP!"s me",ory and "'«Olion model. 
URI.: h!!; '/121 3rps .41' .I!DI!I. edylg~homc obdmpi' QI 'm",' 
NCf5Irmd is • mulli-lhn:adcd mulli~1 grlIph c!USl."';ng 1001 for gmcrati ng dliSlerings "ith 
high modularity. h supporu both finding. specified JlIIIllbcr of c:1uSlCfS'rommu nit ics as ""II as 
dcIcCling lilc number of dUSlOrsfcOl1Jn1UPilic:s. 
URL bnp;{/':)'\\)\'-'''£D C1j '1100 pdll'- lwlle'W:l}1!aud 

SUM is a libnry !hal "",l<:meniS a ~ oflop-N rccOlJllIlC1l(\alion mClhods bawd on sp.1fW 

I"",ar DODd"''!. ~ models aTe a E""""")i,.ali"n to the lraditional ileoH>ascl ""are51 nci~bor 
collaboral.i\·c (,It"';og "f'I'I""lChcs iolJllommtcd in SUGGEST· ""d LISC !he: historical 
infOOllllion 10 \cam a sparse similarity m:llri~ by combining an Ll and Ll regulari,,"i"'" 
_ 0. 
URI.: bltp'l!glaf9i We w'!!J .cd\l'gkhomc;.:!i!im!Q\ 'CO~c;W 

L2AP is • progrnm th:Itl"'O"'id<-s hi~1'CffQ.mlllXe ilIlplCIIIClu.tions of sc,=1 .,.."hods for 
finding an pairs of ~c<:1on whose: cosine: similarily is gn:ater than a \ISCf·s.pa:ified Ihn:shold. 
l"l>osc '"«Ion ar<: oflcn sparse and higb-<l;"",nsional e.&-. documcnI-tcnn '"«lOIS. user· i""" 
ratings. ct<:, ",. "",!bods th:I! "'" implcmClltcd ;""Iude ;approaches ..... " top.<! by our gmup Wt 
JIIUI'C the scarch sp.1CC U$ing 1.2 norm bounds (LlAP and 12AP-appr1)~) and ,,,rtous other 
Slalc-of-d\/:-an appIWChcs such ~s AIIPairs.. MMJoin. and ]d:<)oin. 
URL: b!!p:flgiaros die !!Ill!! c;dytgkboopc.'!2aploYCO·jew 

PROFESSIONAL ACTIVITIES 
Ed·ln .... hh" 
I , Associ;lIe (cIilor. IEEE Transaclions on Big Data: 201 S--prnc!ll. 
2. AssocWC Editor. ACM T,..nS3C1ion< on Kno,,'lcdy O;"'QI''''Y (rom Da ... : 2013--f""'SC"1_ 
3. A'I""" Editor. Dala Mining and KllOlIl"lcdge Di5C:"'"t"T)". Sprinb'Cr; 2013- pfCSCIII. 
" .Aw.I\:wc Edilor. ]E[[, Tr""s;Ktiuns 011 Knowl~c.oo Om I'.nEin=i"ll: 2010---2014. 
5. Ed~~1 Board M."nbcr. Soda! N",,,'Of\r. Analysis am 0.l.3 Mining .loum:" ; 201 (l.......prt$<-l 
6. Ed~ori;Il Board McntM:r. Jo"",,,1 ofBiorno;dici~ and BioI<;<;hnology; 2003-p~I. 

7. Ed~ori;Il Boord Member. Ad .. :tnce'I in Bioinfoml(l'ics; 2Q07-p«"S(nl . 
8. Editorial Ad,·i<ory Board Mcn.htr. CIIfmI' Protromics: 2007_ prnttIL 
\l . Edil~1 Boord M..-mbc:r. Intcm:n,on:1l Joomal ofDal.3 Mining and BioinformalK:.: 2OOs-pn:selll. 
10. Associate Edi!or. IEEE T"''''''''liomon Parallcl and Di5lribnled S)"SlemS; 2003-2007. 
II . Guc$1 cdilor of \he spc<:ia] issue of Ihe ACM Trans:>c1ions on Kllowl~ Dis<;o-,'CI)' (rom Dar. 011 

~B ioinfQn'I(IIICS~: 2007. 
12. Gucsl pditor of tho iipCCial ''"'''' of [EEE COlllpllling ;n Sci,,,,,, & Engineering on ~Dola Mi""1g ito Sl:imu "; 

2002. 
13. Guo:s.l Nilor of I"" special issue o( Parolld CompuTing Jou"",1 on M(;roph ParfIlWII;IIIl and ""rolle! 

CDtItpIirmg"; 1999. 

L.nlk .... hin Rnk. jn Q.>nfrn;nsn 
I.Progr:trn Co"unill~ Co-Ch.-.ir of the ImelTl:nion3l Conference on 0:.1:1 Sc~nce :IUd Ad,·j.lCco:t Awil)'lics 

(OSAA 20 I ~). Shanghai. China. N",'crubcr 2(11 ~_ 
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2. Progr.un Vice Chair of lhe Imcmaliooal Confe",1IC<' on Pamllcl Processing (lCPP 20( 4). Min"""poIis. MN. 
5q)Ionlx:r 201 4. 

3. Publidly ro-Chair of the P.cifoc;.A$ia Conf~ on Knc.wledll<' DisI;o''C1Y and Dota Mining. T.ill3ll. Ta"""n. 
May 2014. 

4. Progr.un Commilt"" co-Chair of 11>0 ACM Rceommender SYSIClllS C""fcn:ncc ( RccS)'S· 13). Hong Kong. 
0'113.2013 

S, Progr:un Commince co-Ch;lir of tho 13· Imcmalional Confcn:nc<: "" Data Mining (lCDM). Dollas. TX. 
December 2013. 

6. Program Commillce co-Ch.ir of the Inlcm:uiooal Coofc",nce "" Act.anced Dol:l Mining and Applicalions. 
NaojiJlg. China. 201 Z. 

i.PaneI Chair of the 1 1· lmern.lional Conference on DoI3 Mining (ICDM). Vaneou\'I."f. Canada. December 2011 . 
S, Chair for Bioinform>'ics ." d CompuLalional Biology (BICoB). 2010. 2011. 
9. Ara chair for SIAM Oil' MiningConfc"-'"CC. Minneapolis. MN. 2007. 
10. An::> chair for ECMU PKDD C""femw:c. 2006. 2011. 
I I. Gmcrnl Chair of t"" 6· IEEE Symposium on Bioinform,nic •• 00 B;""ngi"""ring ( BIBE). Washington. 2006. 
12.. Chair oflhe 5· IEEE Symposium 011 Bioi nformouics 300 BiocnginccriJlg Confen;DCc (BIBE). Minneapolis. 

2OOS_ 
13. Co-Chair of I"" 4· IEEE Bioinform.lics and BiOCfl~inccri ng COOfCn;DCC (BIBE). Tanr.-an. 2004. 
14. Vice a..ir of lhe I'rognIm Commin"" for lhe S" IEEE Inu:m:niooal ConfCn;DCc on Dm. Mining. New 

Orkans. Looisi:lIQ, No'-cmbcr 2005 . 

Wnrk,h<'" Oruani'N" 
I. MC1Ilbcr of tho orpniling con"ni .. "" of tho ECMUPKDD workshop on -Koowled~ Discovery in Health Care 

and Medicine ( KD-HCM)"·. Athens.. GrtttC. ScpIcmbcr 2011 . 
2 , Progr.un eh,ir for tho 9*' IEEE InlCfllOUional ,,"OIbhOP 00 Hi gll Performance C~liooal Biology. ,,'hich 

occum:d during the IPDPS 20 10 roof"""",,,. April 2010. 
3. MC1Ilbcr of lite organizing eomrnin"" of lite 6· SIGKDD work"""" 00 Dola M,ning in Bioinformatn wbich 

oxrorred during (he SIGKDD 2006 Confcn:ntt. A~?006. 
4. MC11'b:r of (he organizing tommintt of Ill<: ) .. Imc-maliollal Workshop 00 Mining Gr.phs. Tf«S. and 

ScqocOCC5 (MGTS). which occum:d dwing tbe ECMtJPKDD 2OOSCoofcn:1ICC. OcIOba 200S. 
5. MC1Ilbcr of the orpn;Lfng comllli""" of lite PAKDD work"""" on '"Tal Mill;'rg -. ,,·hich D<curred during lite 

(/' Pacific AsiaC""frn:ncc on K_'lcdgc Disco.-cry and Oa", Mirur.~ May 2002 . 
6, Mc-nUr of doc organizing connni""" of~oc SIAM .. orkshop 00 MIJala mi~i"gfM C ___ ic:r "'. which occurred 

<!..-ill!: lite I" SIAM Conference ... Ihl> Minin~. April 2001. 
7. Member of Ill<: orpni,.in.g conuoiutt of lhe Aony HPC Rcsc:.n:h CCI"Iler's Workshop on M(;1Y1ph 1'(Nfl'I{"''''K 

""" ApplicallOfO; CUrTO" mu 1"",,..m,.."C/1OIlJ M. OcIOOcr 1m. 
S. OrpnilCT of. mini·symposium ... MII;gh [>erf~ [Jala Minmg~ illite "r/' SlAM Coo/er.:'1a OIl I'"rollel 
~5illgforSdmlifk Cf)II,pu"ng~. 1999. 

O). Mc-nUr of (he organi";ng commincc of II><: Army HPC Resc:tfl:h COller Work5hop on ~UM'",dur<>J Mesh 
C-.uli"" """ P(Jrfi''''',i''gM. 1998_ 

C!,"frunu Pr!>l!fJm Cnm",i!!" Mfml'f£!hh" 
1. lnlCmaliooal Coof"""," 00 Bioinfonnalics aoo Con""""lio",,1 Biology ( BICoB): 2009·preliClll. 
2 , lnlc-m.>lional Coofcrtt>CC on Mochine learning aoo Applicat ions (ICMLA): 200g. 
3. European Coof"""," 011 CompU131.iooal Biology (ECCB): 2008 
... Inlernal;"'lal Confcrcntt on DatabaK.ncr E.'JlC11 SyStems (OEXA): 2008. 
5.lnlcm:llional S)'fIIpI)$illln on Bioinfonnalic. R",-",:IKI! and Applic3lLons (IS IBRA): 2008. 
6. Pxifw:·A,i. Conf=ncc on J(oo"kdge Discm-ery 2nd Dota ~ l inin~ (PA KDD): 200i----prcsrnl. 
7. hltCttl3tioMI Con~eon GtI\OIlIe InfomlluicS (GIW): 2OOi----9"estn1 . 
8. ECMUPKOO Confercntt: 2006-prt:sc-nl. 
9 .IEEE Inlernalional Cmf= m Bioinform:llies aDd biomedicine (BIBM): 2007-prt'SC1ll. 
10. ACM SIGKOD Confer"",,e on Kno,,-Icdgc DiscO\'ery aDd 0.13 Mining: 2004--------prc0t. 
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II . IEEE ImCfTl3liooaJ Conference 011 O,na Mining (ICDM): Zf.IO.l-...pr=nL 
12. IEEE S)lIlpOSium 00 Bioinforrn:nics and Biocngineering (B IBE): ZOO4-prcscm. 
IJ. SIAM D31a Mining Coofcrcnc:c: :KlOJ.------pRsmt. 
14. Confcreocc of tile American Associalioo of Anificial Inlclligence (AMI): 2006. 
IS. ACM ConfCfrfltt on InfO<m:ltian and Knowledge MallllgmICnt (Ci KM): 2()(1(,..-pfcscaL 
16. Imem:nional Confc~on D3t:1taso SyStems for A<h'3OCC Applicalions (DAFSAA): 2006--2007 , 
11. IOlomali0ll31 1':1",1101 and Disuibul<'d Processing SynlpOSiul11 (IPOPS): 20001. 2006----j1n:senl. 
18. Inu:m:l1iooal World-Widc-Wcb Confcrtl1Cc (WWWJ: 2003. 
19. Imc:malional Coafcrcnce on Hip PafOflTlJOCC Compuling (HiPC): :2004. 
ZO. lou:m:l1ionaJ Confr;n:oa:on Pantlk:1 Proccssing(lCPP); 2003_ 
2 L ~rco",pU1ing Conferc,ICC: :KlOl. 2007, 

r .. 

•• 
S. WCH'kshopoa 2OOS-2006.2008. 
6. WCH'kshop,," 2OOZ- 2006. 

2. Wor\c:shop'l held in 
I. Workshop on in Bioinfonnalic:$ (DEBI): 2009_ 

3. WOlhhops hdd in [CDM eonfcrtl1Cc: 
I. Hip D3t3 Minin! WOO$hop: 2009. 
2. Workshop 011 D3t:1 Mining in Bioinfonn:llics: 20().1_ 

~. Worl;shops held in conjlBlClion willi the SIAM D3t:1 Mining confercncc: 
I . Bioinrorrnotics Worbhop: 200-1. 

2OOS-Z006. 

2. Workshop on Cluslering Hi'" Dimel15iol\(ll Data Se1s 3'ld its Appric~'iO/1$: 2002- 2003. 
3 . Spallal DaCl Mining: 2006 

S. Worbhops held in conjuoclion ,,-jill VLDB: 
I. Workshopoa Dala Minillg _ Bioinformarics: 2006. 

6. WOOs!>ops held in conjunction "illl ECM UPKOD: 
I. Parallcl Data Mining (POM): 2006. 
2. Miningand Lamingon Gr.iphl; (MLG): 2007- 2008 . 

7. v,'crlsbops held in cmjuoclion witllIPOPS: 
I. Workshop on Hig.h.Pcnoml3l"lCc Grid Computing: 2003-2006. 

8, IOll'n .. tional WOOshop "" "Ilit>logimll)ala ,\ /lJHQsn-nl " . (810:\.1): 2004--200~_ 
9. lnlCmalionai workshop on Googr..phic: 3IId Biological 03 .. MJ~"""'t (GB DM): 2004. 
10, 11IlCJIL11ional ,,1lfIubop on Dutribul<'d Data Mining in Life S<.:ic:nccs (LifeDD~I); 2005, 

Rc,·jr .. U 
L~""Cd :>s thc rc-.jr,.'(I" for ".·er fh~ hundred papers in various ~Is (including ACM Transanions "" 

ConlpU,",ioI .. 1 Biology ."d Bi.oinf ......... lio •. ACM Transacliol,. 011 Inro"IIlllion S)"SImI'I. ACM Tl'3MaCli0n5 
on Intcmct Tcchmlogy. St:u, ... ical Analysis :ond DaIJ Mining. Bioinfo"IIlIl1c5. BMC BioinfOrt03tics. 
ProIcil15. Da .. Mining ""d K"",,-Icdg<: Disc",·cry. Journal ofCombilL11.orics. Machioc Lc:aming JwmaL. Dala 
and Knowlcdg<: Enginccring. I':Incr" Anal}'Si. and Applic::uions. Pallcm Recognilion. K_ 'lcdgc ~nd 

Infonn:lIion S)'SICfIlS, Par .. lld Compu,ing. SIAM Joun",1 "" Srien,ir,c Co"~n&. ACIa rn fOrt03lk~. 

InlcmaliOll3I Journal of CnmpuIcr Malhl:m:llics. IEEE TranS3C1ims on Con'putcn.. IEEE TI3m:x1iom on 
KncJ,.·!cd;:c aJld Dala Enginccrio&. IEEE Trnnsac,ions 00 Comput(l" Aided Design. IEEE Trnnsac1ions "" 
Pall,,", Anal)"Sis and Machi"" ln1cUigcocc, IEEE Tr:aruac:liol15 on 1':UlI.1k:1 and Disaibulcd Syst"""- Journal 
of Parallol and Disuibul<'d Co"'pUling. IEEE CIIIlCIlm:IIC:Y. Joomal of Expcrimcmal Algorilhms. Im:lg<: and 
Vision CGrlIpulift!- IEEE SliMl Proctssi'~ LtllttS. IEEE J0)uM3I or~lwed TOj)ics ill SiiMl Ptoct$s.ing. 
IEEE Conlllll"'lQlions letlCl'S. IEEE Systcms. Man and Cytw:rnclics) and ronfcrcnca for ,,·hic:b 1 ... , 'C 
~-od 011 their progrnn commimx_ 
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2. Sc,,-..d as an cxlanal ~"K:v. . .". for proposals submincd 10 NSF. DOE. ARLo ARO. NASA. Slale of Louisiana. 
iII>d Scieoce FOUJ>CIlllio<l of II"C~ (SFI). 011 "",lliplc: NSF 1"C"ie>o' panels .100 NIH study SCClions, and 
p>nicipalcd on ~ sib: ,'is;1 for SFI :md Hdh:nie Quality Ass"rance :ogmc:y. 

DEGREES UNDER MY SUPERVISION 
Ph.D. Curre nt 

I. J=my 1\'=00 (passed WPE) 
2. Dominique Lasalle (passed WPEj 
l Da"id Anastasiu (pa~ WPE) 
4. A5Il1:l3 EJ Badrn,,"y (passed WPEj 
S. E'"3/1geUa Cluism~opoolou (passed WPEI 
6. SaR Mo.sy 
1. Sh ...... " StlIid. 
8. Agoril$.:! PoIyJXlU 
9. Mohil Sham", 

Completed 
I. Sam Ibn (Fall 1999. ,,-ilb V. Kumar. cum:mly employed 31 PcrsisU:nI Sy:>lcm5 LId. US) 
2_ Kirk Scbloo£cl (Fall I,»). " 'M V. KIUIl3l". o:ttrI""nlly C"1lIo)-..d al Sman Soci:1I Media. loc_) 
3, Valery ~lnik (2001. "illl J. Sri,'aS/3,"3, cu"""lly <:mplo)"Cd", Ho,IOY"'cU) 
~ . William Leinberg", (2001. " .. ilh V. Kunw. currclIIly employed al Gc-ncr.JI Dynamics) 
5 . Mukund Dcsllpandc (2003. ,,-ilh J. Sri,"3S1.n'3. curren,ly employed 31 Penistan Syslems l Id.. IndiJ) 
6, Namrnl!llUOthic ScI,1llumarnn (1005. cum:mly cm plo)'cd at Frequency 111(:) 
7, lrmc: Mo • .JilS3S (200S .... illl V, Sa:ld. o;urrmlly III Cranr..,1d Uni\'C1'$i'y. UK) 
8, Michibiro KlJf3IJ"II)Chi (2005. cu....,mly anplo),<,d al Google In<;_l 
9 . Ving Zhao (2005. "ilh D. Du. cum:nlly II Tsinghua Unr.-c:rsity. China) 
10. lri"" MaDm'ilch (:?«n) (Applied Planl Sciences) 
II, H,w;f.o Rangwala (2008) (o;urmuly 31 ~ Mason Unh-eni'y) 
12. Nikil Wale (2008) (CUITCnlIy employed al Nocblity loc.) 
lJ . Xia N~ (2012) (curmuly nnploy"d al I"d"", Un;"crsity Purdue Un;'·crsi,y Indianapolis) 
14. KC"in DeRonne (200) (curmuly "mplo)"Cd II IPNs" lLC) 
15. Zhong/w:l Jiang (lOll) (cu....,mly cmplo)-.:d 31 Goldl1l3ll Sxbs) 
16. Chris KaulTman (2013)(c ... n:mly al ~ M350II Un;"crsilY) 
17. R""' .... Ahmed (2014) «(uIft111ly al Boslon Sciem; nc) 
18. SanlOSb Kabbur (201 $) (o;urm"ly 3[ Am:lF.OI1.com) 

M.S. Completed 
I. Sus/nUl Kanmjbr(Spring (998) 
2, DaI\"iDdcr Malholra (Win..,.- 199~) 
3. Kapil S..-lcbr(Spring 19')9) 
4. William Leinberg'" (Spring 1999) 
S_ Shrikanlll Shankar (spring 20(0) 
6. Md. Al Hasan (Fall 20(1) 
7. Ekt:l Sirohi (fall 1001) 
8. MasabLU Seno (spring 2002) 
9. Qinll ~ (Fall 20(2) 
10. Ch:Ing Liu (Fall 2(02) 
II. Sai Cbc:n (Sununcr 20(3) 

12. Re",,-an Ahmed (Spri", 20(3) 
13. Ni,eaGarg(FaIl2003) 
14. Krishn3 Gadcs (Sprin~ 2004) 
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15. EunalJCbo(Spri''!I2004) 
16. Jay Vasdc\o-ani (Spring 2QO.I) 
17. Mahbubur Rahim Kh3n (hI! 2(04) 
18. Alis GouIalas-Di'·.lI!is (Spring 2(05) 
19. Brian Walknfd! (Spriag 2(06) 

HONORS 
o Best Sludem I'lIper A" .. rd. ICTAl 2013. 
o ~PaJl"1'Aw3fd..PR1CA I 2fJ1O. 

(00)'!:aJ Highest Jtnpac1 Award. ICD!>.I 2010, 
o Distinguished Paper A ... '3Jd at EuroPa.- 2000. 
o Honorable Mention (2"" Plxe) ~t KDDCup 2()(J(l eompe'li(ion. 
o f~ Pril<' AW3rd II Marulhcim SuPatCup 95 (EtIfOIlC3'I Supercompuling Conf~). 
o ( .. y R~h f ellow for 199~·96. 

Gr::odw"e S<hooI fdlc.,.. Uni"orsily ofMiw>tWl3 for 19')2.9:\, 

EDUCATION 
1992_1996 

1'.188-1992 

UNlVERSIl1' Of MI}''NESOT A. MilUlC3polis. MN 
Ph.D. inCompmrrScimce. Spring 1996. GPA ~.OI~ ,O 

Di~J{ioo lille: -Grupit r(lnili,,"'ng tI1Id 115 Appliroliofts 10 ~itllj/fic COtrIPIII;',g
DiSSCft:llion ad.;soc Vipin Kumar 
UNIVERSlll' Of MINNESOTA. Minoropoli$. MN 
BS in C ......... , .. r Scil:-ntt. Spring 1'J92. Cum t...ude. GPA ~,O!~ .O 

PROFESSIONAL EXPERIENCE 
Fall 2009'0 ...... 
SWntl1C1" 20Q.1 
Spring 2009 

fall 19'>9 10 
Spring 20(14 

S"rnmcT 1996 
10 hll 1'J'J') 

Cornpu,er Sc;"nce Dcpanmm •. Uni\-mi,y of Minn<:SOlll 
PROFESSOR 

Compuler Science DepartmC:llI. Unh'orsily of Mi"""""" 
ASSOCIATE PROFESSOR 

Cornputer Science Dcp.lnmcllI. Unh-mily ofMinllCSOla 
ASSISTANT PROFESSOR 

Computer Science Departmenl. Uni,'orsi,y ofMinrlCSOl3 
H. l:Sl::AIK Il ASSOCIAT" 

TEACHING EXPERIENCE 
1. "HQnJrc:h MetltodJ -. escl 800118002-
2. -'IfIroJucII<'" 10 A/gori,hwu ~ I)(>," 51""" ures". escl -4(141 . 
J. -IWlroJIKUo;, 10 l'il l'OlirI Compuling~. escl S4S L 
4. -lmroJIKUo;. 10 DolO M;II;lIg~. escl 8415. 
S. "CllfIfP"""iwwl TKlmiq"..s for C_,ct ". CSCl 54l! 1 
6. "5.1,,-, ...... ,r.wl)";<is oj BioIogiMII'maun". CHEN 87~ 
7. -s...... .... /I,s,;,u'" A~' 1/1>(" R~ C<.'lIl<'r ". Summers of 1997 I:. 1998, 
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