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Overview

« Only three references are at issue:

Non-exhaustive | Identifying a Determining | Sublinear

REIEENEE search neighbor an action search
Ghias (Ex. 1010) X X X
lwamura (Ex. 1012) X X X
Conwell (Ex. 1009) X X
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Overview

- Dr. Karypis agrees that the concepts of non-exhaustive search
and neighbor search were known at the time of filing

Q. He does not. So as of 2000, when
Dr. Cox' patent applications were filed.
non-exhaustive searching was a concept known
in the art. correct?

A. Cormrect. Karypis Tr. (Ex. 1020) at 26:4-8

0 39 N N &L

24 Q. Dr. Cox doesn't purport to have
25 mvented neighbor searching in his patents,
does he?

A. Idon't believe so.

Q. And in fact it was a concept well
known to people skilled in the art in and
before 2000?

A. That s true.

[—

(TR

Karypis Tr. (Ex. 1020) at 78:24-79:6

oo h =
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Ghias — Overview
Ex. 1010

- The parties’ dispute with respect to Ghias is confined to three
limitations:

USOOSET46806A

. United States Patent 14 (111 Patent Number: 5,874,686
1. Non-exhaustive search | cisau 0 Dot e et 28, 199
[54] APPARATUS AND METHOD FOR 542,330 X905 Nakashima el al. .

SEARCHING A MELGDY AEETE 41N Hayashi el 6l oo HA R

L] L ] L ]
2. ldentifying a neighbor e
° y g g [76] loventors: ASif U. Ghlas, 2300 Sultana Dt FOREIGN PATENT DOCUMENTS

Yorkiown Heghis, MY, 105498,

Jumathan Ac Logan, 1186 Palomino AL TA  E1E Fapan

R, Sania Barbara, Calif. 93105; Duwvid i

W. Chamberlin, 206 Flyon Ave., OTHER PUBLICATIONS

3 . D Ete r m i n i n g a n a Ct i O n Mt Vi, Gl B3 Hawley, Michael 1, Stscture out of Sousd, 1963, MIT

[21] Appl. Moo 742260 Doctoral Thaesds, Absiract.
= Pl Mol

4 - Prbary Examiner—William M. Shoop, Jr.
22 il Ok, 31, 199 ¥ P
1221 Filed - 31, 1396 Asvizters Framiner—leffrey 'W. Donels
Related US, Application Data Attorney, Agend, or Firm—Hodgson, Russ, Andrews, Woads
& Goodyear LLP

[40]  Prowisional application Mo, 60006,177, O, 31, 1905,

A1) Ink L o ABIH S0 GOAB 13T, . .

15t ’l'l||'|f| TIONY Agparatus and method for casily, efficiently, and sccusaicly
B4/609; 54616 =earching melodies. A meledy is nputted 10 a computer and
réi-'ﬁm I'|‘[F3 34 converted into a form of & BegUenos af djgjli;‘td PEPressi-

PR tatons of relanive pirch diffenenos berween successive soies

157] ABSTRACT

[51] USCL e
158]  Field of Search ..

B4/616, 634 thereal. A melndy dalabase is =mearched For oab least one
[56] References Clied sequence of digitized representations of relative pitch dif-
: i ferences balwieen suecessive ooles which al least appros-
LS, PATENT DOCUMENTS mately malches ihe sequence of digiized representations of
4585460 WIOHT Gl Ll relative piich differences bemwesn successive noles of the
6 AIPET Gikson ot al, .
ATILETL 9I9EE B0, Jo o Bhwas ks
SAEEAsE R Tunala el sl .
SO8E3EN 21992 Mimamitka ... . a7 16 Claims, 3 Dawing Sheets
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Ghias
Ghias Discloses A Second Search

- The subsequent searches do not consider all references

Database
Work A
Work B
Work C
Work D
Work E

Identified Matches Identified Matches

Work A Work A
Work B Work B
Work C Work C Search 3
Work D ——
Work E Worlk E

'988 Google’s Reply (Paper 20) at 6
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Ghias — Non-Exhaustive Search

« The Board construed “non-exhaustive search”

Accordingly, based on the instant record and for purposes of this
decision. we construe a “non-exhaustive search™ as “a search that locates a

match without a comparison of all possible matches.”

TNCTWOURN-T ICCTIIINODOOUIDS. Ove.

'988 Institution Decision (Paper 6) at 7

Fx 1004 % 43 To the extent Dr. Moulin testifies that a non-exhaustive

search “‘encompassed anything other than a ‘brute force” search.” id.. we

agree, but we do not find that his testimony supports the latter portion of

'988 Institution Decision (Paper 6) at 7
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Ghias — Non-Exhaustive Search

« Ghias discloses non-exhaustive search

 Ghias self-identifies as a different-than-brute-force (i.e., non-
exhaustive) search (Ghias, Ex. 1010, at 6:23-28, 7:41-45)

- The Board properly identified the second search taught by Ghias as
a non-exhaustive search (Ghias, Ex. 1010, at 7:5-8)

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 7



Ghias — Non-Exhaustive Search
Ghias Self-Identifies Its Searches As Non-Exhaustive

- Ghias discloses search algorithms different than brute force
search, i.e., non-exhaustive search algorithms

|Several Algorithms have been developed that address the
problem of approximate string matching. Running times
|have ranged from O(mn) for the brute force algorithm to
40(kn) or O(nlog(m), where “0” means “on the order of,” m
1is the number of pitch differences in the query, and n is the
1size of the string (song). Sec Ricardo Bacza-Yales and G L

Ghias (Ex. 1010) at 6:23-28
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Ghias
Ghias Discloses A Second Search

- The subsequent searches do not consider all references

Database
Work A
Work B
Work C
Work D
Work E

Identified Matches Identified Matches

Work A Work A
Work B Work B
Work C Work C Search 3
Work D ——
Work E Worlk E

'988 Google’s Reply (Paper 20) at 6
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Ghias — Identifying a Neighbor / Neighbor Search
Subsequent Searches Are Non-Exhaustive

- Ghias discloses a second search that only searches the songs
returned from a first search

From the results of the query the user can identify the
|song of interest. If the list is too large, the user can perform
|a new query on a restricted search list consisting of songs
| Just retrieved. This allows the user to identify sets of songs
[that contain similar melodies.

Ghias (Ex. 1010) at 7:4-8
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Ghias — Non-Exhaustive Search
Subsequent Searches Are Non-Exhaustive

- The Board correctly identified the second search disclosed in
Ghias as an example of a non-exhaustive search

provides that ““the user can perform a new query on a restricted search list
consisting of songs just retrieved. This allows the user to identify sets of
songs that contain similar melodies.” Id. at 7:5-8 (emphasis added). Thus.
Ghias makes clear that the search need not be exhaustive, as Patent Owner
argues. and will act to “identify[] a close, but not necessarily exact or

closest. match,” per our claim construction. Acdditionally. given the

'988 Institution Decision (Paper 6) at 12
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Claim Construction — Identifying a Neighbor

- The parties agree that “identifying a neighbor” and “neighbor
search” are interchangeable

» The Board construed both terms

[hus, on this record, and for purposes of this decision, we construe
“1dentifying a neighbor™ as “identifying a close, but not necessarily exact or

closest, match.”

‘988 Institution Decision (Paper 6) at 8
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Claim Construction — Identifying a Neighbor

- Google’s position: nearest neighbor search is a type of
neighbor search

- Network-1’s position: nearest neighbor search is not a type of
neighbor search

Petitioner's Position Patent Owner's Position

Neighbor Search

(Identifying a Neighbor Nearest

Neighbor) Search Neighbor
(Identifying Search
a Neighbor)

Nearest
Neighbor
Search

'988 Google’s Reply (Paper 20) at 4
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Claim Construction — Identifying a Neighbor

- Network-1 reads the Board’s language of “not necessarily exact
or closest” as “necessarily not exact or closest”

[hus, on this record, and for purposes of this decision, we construe
“1dentifying a neighbor™ as “identifying a close, but not necessarily exact or

closest, match.”

T UT =OUFT

‘988 Institution Decision (Paper 6) at 8
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Claim Construction — Identifying a Neighbor

- Independent claim 15 recites a search “identifying a neighbor”

United States Patent ) Patent No..  US 8,010,988 B2
B | b) electronically determining an identification of the elec-
S tronie work based on the extracted features, wherein the
e identification 1s based on a non-exhaustive search 1den-
| tifying a neighbor;

E' ) electronically determinine an action hased on the iden-

'988 patent (Ex. 1001) at claim 15
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Claim Construction — Identifying a Neighbor

- The dependent claims specify that the “search identifying a
neighbor” may be any of the following “nearest neighbor
searches”:

 Claim 18 — “based on kd-trees”
 Claim 19 — “based on vantage point trees”

 Claim 20 — “based on excluded middle vantage point forest”

- The specification identifies each of these search algorithms as

forms of “nearest neighbor search”
('988 patent at 22:1-6, 22:10-12, 22:18-19)

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 16



Claim Construction — Identifying a Neighbor

United States Patent Patent Mo U'S 8,205,237 B2

search. A nearest n31ghbnr sear::h alwa}rs ﬁnds the clnsest

. pnmt to the quer_',r An appm}umate nearest neighbor search 15

'237 patent (Ex. 1021) at 9:14-15
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Ghias — Identifying a Neighbor / Neighbor Search
No Dispute Ghias Discloses Finding A Close Match

- There is no dispute that Ghias identifies “approximately
matching melodies” - :
P\#,P i

HUMMED Y~ 21
QUERY
10
. 11: TSCIIE I 16
s) a query engine, illustrated at 24. The query engine 24
searches the melody database 14 and outputs a ranked list of e [LOWPASS |~ iBic |
" ' - ' I
approximately matching melodies, as illustrated at 26. A COMPUTER | WONGH 1T  WAVELET |
- TRACKER |  FEFTER ™ I PITCH
preselected error tolerance may be applied to the search. The e ' S | I TRACKER |
2/ 23] \AUTOCORRELATION
BASED PITCH
14;\ DETECTOR
eLony QUERY ENGINE |- 24
—_— ] — —
) _ ) I RANKED LIST | o
Ghias (Ex. 1010) at 2:50-52 & Fig. 1 : OF MATCHING |~ |

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 18



Ghias — Determining an Action

- “Action” refers broadly to any act that the system executes

United States Patent y Patent No US 8,010,988 B2
Cox Date of Patent: Aug. 30, 2011

soniand 30 device, such devices directly or indirectly recognize the
B media and initiate an action. The set of possible actions is
potentially infinite and includes, for example, retrieving fur-
ther information. interacting with a live broadcast, registering

Fa "y

'988 patent (Ex. 1001) at 4:31-36

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 19



Ghias — Determining an Action

- Dr. Karypis agrees that the claim term is broad and practically
limitless

7 Q. Focusing just on the word "action."
8 can vou think of anything that would fall
1 9 outside the scope of action. as if's used in
110  the context of the claim?

111 MR. LUNER: Objection to form.
12 A. That's a very broad question.
13 I cannot really think of anything.

14 I mean outside. yvou know. the constraints of
15 the rest of the words in this step.

Karypis Tr. (Ex. 1020) at 99:7-15

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 20



Ghias — Determining an Action

- Ghias displays a list of search results to the user, which would
include information such as the artist and title so the user can
identify the desired song

1 L TR R

60  The computer 16 may desirably be programmed so that,
for a given query, the database 14 returns a list of songs
ranked by how well they matched the query, not just one best

' match. The number of matches that the database 14 should

| From the results of the query the user can identify the
l song of interest. If the list is too large, the user can perform 3

Ghias (Ex. 1010) at 6:60-7:5

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 21



lwamura — Overview
Ex. 1012

 The parties’ dispute with respect to Iwamura is confined to

three limitations:

1. Non-exhaustive search
2. ldentifying a neighbor
3. Sublinear search

« Onlyin 2 claims of the
237 patent

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348

(12)

(34)
(75)

(73

i21)
i23)

(51)
(52)
(58)

(56)

United States Patent

Iwamura

MUSIC SEARCH BY MELODY INFLT
Ioventor:  Ryuichi Iwamura, San Diggo, CA (LS)

Assigness: Sony Cor atboen, Tokyo (I Sony
Electronics, Inc., Park Ridge, NI (US)

Under 35 LLS.C. 154(h), the term of this
patent shall be exiended for O days.

Notice:

Appl. Ne: 09429, 260

Filed: Oct, 29, 1999

Int. CL” . GU9B 15/04; GLOH 126
U8 CL . . Bdfang; 84477 R

Fleld of Search 00614, 63-n38,

84477 R, 478; 434307 A

References Clted
LS PATENT DOCUMENTS

12,339 31995 Makashima ct al. |
1997 Grewe ef al,
A998 Winsky et
L4998 Contois .
44993 Moriyama ..

54

5,670,730 *
4,730,451
5 B04 8ol

. BN X
. Bdin0n

3,025,843 Toawr Miller et al. . 40
5,965 283 10719949 Laoney el al. - Bije0a
S.0EA, 200 LLAS9S Carlin . B n0e

US00GTRRONOE]

US 6,188,010 B1
Feb. 13, 2001

(10 Patent No.:
(45) Date of Patent:

6031174 * 272000 Takabayashi . B6iE

OTHER PUBLICATIONS

MIDISOFT Deskiop Sheet Musie 2.0 and MIDISOFT Snu-
dic 6.0 hope s midisolt.com/upgrade him - Apr. 10,
1599

* gitedd by examiner
Primary Examiner—Stanley J. Witkowski

{74y Arrarney. Agens, or Firm—Blakely, Sokolofl, Taylor &
Zafman TP

(57) ABSTRACT

Acmethod 1w enable one 10 scarch for a song Gtk when only
its melody is known, An interlace 15 used which allows the
user o enter the melody in an easy to understand manner. A
remole music database with melody information B searched
lor the melody entered by the wser. using, for example, a
peak or differential matching alzorithm. Upon receiving a
seurch reguesl, a database server, e, a emole compuier,
which can be accessed by the user via a client PC, sends a
web page, for example, in HTML or Java containing (he
search resulis o the client PC. The client PC receives and
displavs the search results on the monior and exchanges
data with the server. Sound may also be played through the
soatnd card 1o connected speakers,

4 Claims, 8 Drawing Sheets

22




lwamura — Non-Exhaustive Search

« The Board construed “non-exhaustive search”

Accordingly, based on the instant record and for purposes of this
decizion. we construe a “non-exhaustive search™ as “a search that locates a

match without a comparison of all possible matches.”

NETWORE. ] TECHNOT OGIES TNC

'988 Institution Decision (Paper 6) at 7

Fxo 10047 45 To the extent Dr. Moulin testifies that a non-exhaustive

search “encompassed anything other than a ‘brute force” search.” id., we

agree, but we do not find that his testimony supports the latter portion of

>

'988 Institution Decision (Paper 6) at 7
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lwamura — Non-Exhaustive Search

- lwamura discloses non-exhaustive search in two ways

- Iwamura self-identifies as different than a brute force
(i.e., exhaustive) search (lwamura, Ex. 1012, at 9:7-11)

« lwamura only performs comparisons between the query and
reference when peak notes are aligned, so intermediate positions
are not compared (lwamura, Ex. 1012, at 7:52-55)

* The “possible matches” in Iwamura are melody segments, not
songs

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 24



lwamura — Non-Exhaustive Search
lwamura Self-Identifies as a Non-Exhaustive Search

- lwamura identifies its search as different than a brute force
(i.e., exhaustive) search

S ) 13

iz United States Patent o Patent No.:  US 6,188,010 Bl
Iwamura (45) Date of Patent: Feh. 13, 2001

I MUSIC SEARCH BY MELODY INPL (1] SE_ME]] SPEEEI
1 Peak notes are approximately 204% of the total number of
| notes in a typical melody. That means search speed using

1 peak notes is 20% of a brute force search| which shifts the
l_‘:n[l_‘:['l.ilj |I'|-|:[-|::|lf|}fl note hj-' note. Also becausce "L:l-|.."|.'l.: _;1i|-. b

Join 9e aiee I--|:." '.|| sy b i e rmesanirer] B v s s ih e

lwamura (Ex. 1012) at 9:7-11
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lwamura — Non-Exhaustive Search
The “Possible Matches” Are Melody Segments, Not Songs

- Dr. Karypis illustrates the non-exhaustive nature of Iwamura’s
search algorithm:

Comparison 1

{J‘ODJ )Jmo Or

Work to be identified -*Si-l 1 4 3 * * -1 -1 -2 -2

JDJmer o

Record in the database 4 3 *5!0 -1 -2 -2 *5 -10 2

1]

|
Computation ( S
(absciute difference) 0 1 2 6 5 0 10 3 TOta|:27

Comparison 2 (shift to next peak note)
| N
o o J‘J ) J mo o r r
5] Work 1o be identified *s .1 1 4 3I*sl*0 -1 1 2 -2
TW@E=TrJ
Regord in the database 4 3['5]0 12 2 "5 -10 2 [
Computation "
qf {eozeue cmerence) 00 00 01 0(7 Total:8

Karypis Decl. (Ex. 2005) 1160-162 (modified)

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 20



lwamura — Non-Exhaustive Search
The “Possible Matches” Are Melody Segments, Not Songs

- Dr. Karypis confirmed that possible matches are melody

segments

ratEs BaTEd Query:

54321

A Reference: 0 O c c 5243210052321 00 oo

19
20
21
22
23

Q. Som this example, 15 it far to
say that there are four exact matches to the
query within the reference?

A So within the reference there are
four portions that match exactly to the

query, yes.

Karypis Tr. (Ex. 1020) at 147:18-23 & Ex. 9

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 27



lwamura — Identifying a Neighbor / Neighbor Search

- The parties agree that “identifying a neighbor” and “neighbor
search” are interchangeable

- The Board construed the terms

Thus, on this record, and for purposes of this decision, we construe

“identifying a neighbor™ as “1dentifying a close, but not necessarily exact or

closest, match.”

'988 Institution Decision (Paper 6) at 8

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 28



lwamura — Identifying a Neighbor / Neighbor Search

- lwamura teaches identifying similar works by returning the
reference melody with the least difference

4 result window 6 m FIG. 1. In this manner, the entered
| melody 1s shifted to each peak 1n each reference melody and
| compared. The reference melody that gives the least differ-
| ence is returned as a search result.

Iwamura (Ex. 1012) at 7:52-55

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 29



Conwell
Ex. 1009

- The parties’ dispute with respect to Conwell is confined to two

limitations:

1. ldentifying a neighbor
2. Non-exhaustive search

oz United States Patent

Conwell et al.

US00a0TOR861]

US 6,970,886 B1
Nov. 29, 2005

(i Patent No.:
(#5) Date of Patent:

(54 CONSUMER DRIVEMN METHODS FOR
ASSOCIATING CONTENT INDENTIFIERS
WITH RELATED WER ADDRESSES

(75} Ioventors: Willlam Y. Conwell, Poriland, OR
(US) Kenneth L. Levy, Sevenson,
WA (US)

(73) Assignes: Dighmare Corporatlon, Besverion, OR
(U3}

[ * ) MNotce:  Subject o any disclaimer, the term of this

palent is extended or adjusted under 35
US.C. 154(b) by 642 days,
(21 Appl. Mo: (09/578,551

{22y Filead: May 25, 200

GOGF 1730
FUTIMLL, TR
e TINET=100, D,
5, TM9/213-225, 214,

E21T; TOS10, 14

(51}
(52} US. CL
(58)  Field of Search .

TOT/ 10,1, 200, 2N

[&L0) References Cited

LS. PATENT DOCUMENTS

6122403 A WIDH Rhowds.
6269361 B1*  TIDH Davis el al e, T2

OTHER PUBLICATIONS
Ponce, B, *The impact of MP3 and the fone of digial
emertainment  producs”, WWW Anists consonivm, MY,
USA, Sep. 1999, pp. 68-70.*
NSl Commandesrs Deadbeat Doanains,” Wired News, Jun
I, 20000 3 pp
“MNetwork Solutions  Creates Online  Markeiplace  for
Customers” Domain Mames," Network Solutions, May 10,
0NN, 2 pp.

(Centinued )

Primary Examiner—Mohammat Al
(74 Atneeney, Ageni, or Fims—Digimare Corporation

157) ABRSTRACT

Media content objects, such as audio MP3 files, ane associ-
ated with identifiers. The identiticrs can be assigned, or can
be implicit (e.g., derived from other data in the content
object, as by hashing). A wser of the file can utilize the
hemtifier 1o query a database and therety obdain the URL of
orss O mare inlernel resources assoctated with thal content
le.g.. web sites with Tan info, concen schedules, oppomun-
tiex I parchaze Cls, elc )k Some identifiers may o be
associated with URLs in the database. A user who quernes
the database with such an idemifier (e.g.. which may be
derived from an independently produced MP3) finds that
there is nod yet an associated URL. Inthis case, the user may
be given the opporianity 1o lease this viriual addoess for a
predetermimed. perind, with the privilege of specifying a
URL for that identifier. Subsequent users who link from this

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 30




Conwell — Neighbor Search

- Conwell teaches identifying similar, but not exact, works by
selecting from well-known hashing algorithms

Of course, by suitably designing the algorithm by which
|identifiers are derived, non-identical versions of the same
|basic content may nonetheless correspond to the same
|identifier. There is extensive published research on such
|technology, e.g., hashing algorithms by which similar or
related, but non-identical, inputs map to the same hash
Joutputs.

Conwell (Ex. 1009) at 4.64-5:3

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 31



Conwell — Neighbor Search

- Conwell teaches identifying similar, but not exact, works using a
database query:

Jobject, as by hashing). A user of the file can utilize the
Jidentifier to query a database and thereby obtain the URL of
|one or more internet resources associated with that content
|(e.g., web sites with fan info, concert schedules, opportuni-
Jties to purchase CDs, ¢te.). Some identifiers may not be

Conwell (Ex. 1009) at Abstract

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 32



Claim Construction — Identifying a Neighbor

- The parties agree that “identifying a neighbor” and “neighbor
search” are interchangeable

» The Board construed both terms

[hus, on this record, and for purposes of this decision, we construe
“1dentifying a neighbor™ as “identifying a close, but not necessarily exact or

closest, match.”

‘988 Institution Decision (Paper 6) at 8

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 33



Conwell — Neighbor Search

- The Board correctly concluded that Conwell identifies
neighboring works

“neighbor™ search recited in the claims. We are persuaded. however, that
similar. but non-identical. inputs. Song A and Song A,. in Patent Owner’s
example (id. at 28). would be identified and the same URL provided by the
hash table lookup in Conwell. In other words. the search. or lookup. would
“identify[] a close. but not necessarily exact or closest. match.” such that a

user would be directed to the same URL for both Song A and Song A,.

thereby matching both Song A and Song A;. Although it appears that such

179 Institution Decision (Paper 6) at 11

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 34



Conwell — Non-Exhaustive Search

« Conwell discloses non-exhaustive search

- Conwell discloses a database query (“look-up table”)
(Conwell, Ex. 1009, at 3:43-44)

- Database queries are non-exhaustive
(441 patent at 20:67-21:1)

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 35



Conwell — Non-Exhaustive Search

« exhaustive search = brute force search = linear search

- Patentee advised readers that database queries ran faster than a
linear search (i.e., an exhaustive search)

4 is still nine million. While databases of this size are now
| common, they rely of efficient search to access entries, i.e.,
| they do not perform a linear search. A binary search of a
1 90,000,000-item database requires less than 20 comparisons.

| Incontrast, a linear search will require an average of 45,000,
1 000!

'441 patent (Ex. 1001) at 20:67-21:1
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Claim Construction — Identifying a Neighbor

- Network-1’s interpretation violates the plain meaning of the
Board’s construction

['hus, on this record, and for purposes of this decision, we construe

“identifying a neighbor™ as “1dentifying a close, but not necessarily exact or

closest, match.”

'988 Institution Decision (Paper 6) at 8

- It also runs contrary to the purpose of the patents:
to identify a work

[ [ IS

for example. In particular, the present invention concemns
identifying a work (e.g.. content or an advertisement deliv-
ered via print media, or via a radio or television broadcast)
without the need to modily the work.

179 patent (Ex. 1001) at 1:37-40
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CLAIM CONSTRUCTION

“Approximate Nearest Neighbor Search”
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Claim Construction — Approximate Nearest Neighbor search

- The Board previously rejected Network-1's argument

approximate nearest neighbor search™ (Ex. 1001, 9:12—14), such that we are
not persuaded that an “approximate nearest neighbor search,” must be a sub-
linear search, as that term has been construed above. As such, we are
persuaded that the proper construction of “approximate nearest neighbor
search™ 1s “identifying a close match that is not necessarily the closest

match.”

'237 Institution Decision (Paper 6) at 9
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Claim Construction — Approximate Nearest Neighbor search

- Construing “approximate nearest neighbor search” as requiring
sublinearity would render the word “sublinear” superfluous

b) determining, by the computer system, an identification
of the media work using the media work extracted fea-
tures to perform a sublinear approximate nearest neigh-
bor search of reference extracted features of reference
identified media works; and

'237 patent (Ex. 1001) at Claim 33
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Ghias — Overview
Ex. 1010

- Ghias is applicable to the following patents and claims:

Patent No

8,010,988 15-17, 21-26, 28, 31, 51-52
8,205,237 9-11, 13-15, 23-24
8,640,179 1-3, 8, 10-12, 13-14, 18-19, 21-24, 25-27, 29, 31, 34-37

8,656,441 1-3, 8, 10-12, 13-14, 18-19, 21-24, 25-27, 29-30
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Ghias — Non-Exhaustive Search
Ghias Self-Identifies Its Searches As Non-Exhaustive

- Ghias also discloses combining all songs into a single reference
file

United States Patent Patent Number: 5,874,686
Ghias et al. Date of Patent: Feh, 23, 1999
= o Jrate Hles Opening and closing files may become a signifi-

| cant overhead. Performance may therefore be improved by
.| packing all the songs into one file] or by using a databasc
e manager. The programming code may be modermzed to 45

S i Ghias (Ex. 1010) at 7:41-45
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Ghias — Identifying a Neighbor / Neighbor Search

- Ghias discloses identifying a neighbor and performing a
neighbor search

- Under the Board’s construction, Ghias discloses a “neighbor
search” because there is no dispute that it locates near matches
(Ghias, Ex. 1010, at 2:50-52)

- Even under Network-1’s interpretation, Ghias discloses a “neighbor
search” because it does not always locate the closest match,
because the second search does not consider all references
(Ghias, Ex. 1010, at 7:5-7)
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Ghias — Identifying a Neighbor / Neighbor Search
No Guarantee of the Closest Match

- Even under Network-1's interpretation, Ghias' subsequent
searches do not always consider—much less identify—the
closest match

| From the results of the query the user can identify the
| song of interest, If the list is too large, the user can perform 5
i a new guery on a restricted search list consisting of songs
1 Jjust retrieved. This allows the user to identify sets of songs

Ghias (Ex. 1010) at 7:5-7
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Ghias — Non-Exhaustive Search
No Guarantee of the Closest Match

- There are no restrictions on the new query, and it can be a
different part of the song or even a different song entirely

5 Q.. Could the new query that's

6  described there be a different portion of the
7 same song that was searched in the original
8

query?

19 MR. LUNER: Objection to form.

10 A. That can be a possibility.

11 Q. Could the new query be a completely

12 different song?

13 A. The segments can perform a new
114 query and puts no restrictions on the type of
115  a query.

Karypis Tr. (Ex. 1020) at 172:5-15
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Ghias — Non-Exhaustive Search
No Guarantee of the Closest Match

- Dr. Karypis testifies that the new query must be different from
the first query

restricted list rather than refine the search as intended by Ghias.”~ Although the
details of the new query are not disclosed, the new query (2) could theoretically be,
e.g., (a) a different portion of the same song, or (b) a better hummed version of the

same portion of the same song.

Karypis Decl. (Ex. 2005) 1287
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Ghias — Non-Exhaustive Search
No Guarantee of the Closest Match

- The “new query” (Search 2), must be different from the original
query (Search 1), and can yield entirely different search results

To refine the list of potential matches, the “new query™ (2) disclosed in Ghias must
be different from the original query (1). This is because Ghias does not teach an

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

Karypis Decl. (Ex. 2005) 1287
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Ghias — Identifying a Neighbor / Neighbor Search
No Guarantee of the Closest Match

- The subsequent searches do not consider all references, and
thus do not always find the “closest” match

Database

Work A
Work B
Work C
Work D
Work E

Identified Matches Identified Matches

Work Work A

Work B Work B
Work C Work C Search 3
Work D e
Work E Work E

'988 Google’s Reply (Paper 20) at 6
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Ghias — Identifying a Neighbor / Neighbor Search
No Guarantee of the Closest Match

- Further, Ghias cannot always identify the closest match in a
group of close matches

4 9 Q. If S5U1s the query and the two

10 references are SSS and SSD, will Ghias rank
11  those as equally good matches?

12 A Ibelieve so. the one-character

13 difference between the query and the two

14 rel-fereucea_

Lo

Karypis Tr. (Ex. 1020) at 165:9-14

Reference 8 S /

) 5 5

Closest Match

8 S D

Close Match \

Google’s Reply (Paper 20) at 10
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Ghias — Determining an Action

- Dr. Karypis agrees that Ghias' display of song titles constitutes
“determining an action”

19 Q. So displaying additional

information 1n association with the

electronic work would be an action that meets
the definition of "action" in claim 15.
right?

A. Yes.

Q. And might that additional
information include the title of the song
that you're searching for?

A. That can be the additional
information.

D

U N6 T S T N S I N Ryt

9 9 9 91

£

Karypis Tr. (Ex. 1020) at 97:19-98:4
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Ghias — Determining an Action

- The specification lists “retrieving further information” as an

action
LR OO VTS
United States Patent  Patent No US 8,010,988 B2
Cox Date of Patent: dug. 30, 2011
I. III { -I I-, \I..I.I.Iil-.‘ I..‘-.:I I..\I:-I I I I'II II::'..I'-I ‘.: : ety . -‘ ; .l -
o 30 device, such devices directly or indirectly recognize the

media and initiate an action. The set of possible actions is
potentially infinite and includes, for example, retrieving fur-
i ther information, interacting with a live broadcast, registering

the user for a service or product, purchasing a product or
T |35 service and/or receiving discount coupons or certificates that
e can be used towards a purchase.

‘988 patent (Ex. 1001) at 4:31-36
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lwamura — Overview
Ex. 1012

 lwamura is applicable to the following patents and claims:

Patent No.

8,010,988 15-17, 21-26, 28, 31, 52
8,205,237 1, 3-5, 7-9, 11-13, 15-16, 21-25, 26-27, 29-30, 33, 34-35, 37-38
8,640,179 N/A

8,656,441 N/A
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IWAMURA

Non-Exhaustive Search

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348

59



lwamura — Non-Exhaustive Search
The “Possible Matches” Are Melody Segments, Not Songs

- After calculating the absolute difference for one segment,
lwamura shifts to the next segment with aligned peak notes

1  This time, the total absolute difference is zero. The two
| melodies completely match. DB[0] is the melody the user is
| looking for. DB[0].composer 1D and DB[O].title_ ID are .
A returned as a search result. The result 1s indicated in search
| result window 6 in FIG. 1. In this manner, the entered
1 melody is shifted 1o each peak in each reference melody and
| compared. The reference melody that gives the least differ-

| ence 1s returned as a search result. <5

lwamura (Ex. 1012) at 7:52-55
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lwamura — Non-Exhaustive Search
The “Possible Matches” Are Melody Segments, Not Songs

 lwamura returns the subsegment with the lowest absolute

difference
f 15 A. My recollection of the particular
16  algorithm or approach. something like that.
17  soIhave a query which 1s for a certain
e _ 18 length: and I have a reference melody that's
19 for a certain length. And then I start at
20  the beginning of the reference melody and I
21  compute a distance. you know. between each.
22 what 1s called data points of the query to
""""""""""""""" 23 the data point in the reference. That would
24 give me some score of distance. I believe.
----------------------------- 25 And then I. you know, shift the
[ 1 query by one to the right. and I repeat the
2 process and keep on doing that until the end.
t 3 And at the end I return the score of the
4 match. the best scoring subsegment or the
5 highest scoring subsegment.

Karypis Tr. (Ex. 1020) at 113:11-114:5
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lwamura — Non-Exhaustive Search
lwamura’s Peak Search Does Not Consider All Melody Segments

- Dr. Moulin testified that the “possible matches” are melody

segments
2 Q Now, you just mentioned that it's a
3 difference between a part of the melody: 1s that
4 correct?
S MR. DOVEL: Objection. Leading.
6 THE WITNESS: So it's difference between the
7 user input, the melody input by the user, and the
8 corresponding segment 1n the musical work.
9 BY MR. ELACQUA:
10 Q And what 1s the purpose of taking that
11 difference?
12 A To see whether there's a match between the
13 user query and a segment of the musical work.

Moulin Tr. (Ex. 2006) at 379:2-13

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 62



lwamura — Non-Exhaustive Search
lwamura’s Peak Search Does Not Consider All Melody Segments

- Network-1 admits that Iwamura skips intermediate
comparisons between aligned peak notes

nrTED craTrs patrT A| DOte approach taught in Iwamura. Using this peak note approach. the second

comparison between the notes of the work to be identified and the notes in the

record in the database is not just shifted one note to the right but is shifted to the

| would have been intermediate comparisons‘ using the note by note approach:

Comparison 1 Comparison 2 (shift to next peak note)
J .
si0d S Benl T Joni Mmoot
Work to be identified *51-1 1 4 3 * *Q0 -1 -1 -2 -2 Work 1o be identified 5 .1 1 4 3*sl*0 -1 1 2 -2
UGN msTrl
Record inthe database 4 3 £510 -1 -2 -2 *5-10 2 Record in the database 4 3[*5/0 12 2 * -10 2 "‘:'.;:;1;‘:’“
i G uat .
e st 01 26 5 0103 Total:27 st N 00 00 01 0 7 Total:8

PATENT OWNER’S RESPONSE PURSUANT TO 37 C.F.R. § 42.12(
‘988 N-1 Response (Paper 17) at 28-30
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lwamura — Non-Exhaustive Search
lwamura’s Peak Search Does Not Consider All Melody Segments

- Network-1 further admits that Iwamura’s peak note search
reduces the total number of comparisons

shifting the comparison between the work and the record “note by note™ to see if
there 1s a match, Iwamura teaches that the shifting can be done peak-note-to-peak-

note, thereby reducing the number of comparisons made between the work and a

specific record. Karypis Decl. §312; 159.

Cuoe I oo oo

988 N-1 Response (Paper 17) at 27-28
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lwamura — Non-Exhaustive Search

lwamura’s Peak Search Does Not Consider All Melody Segments

 lwamura increases search speed by only performing
comparisons where peaks align

Query: *54321
Reference: 622221654321

Comparisons:

Reference

>H N im g  niO i~ o 2 : ':

6!6|6|65|618(8|8|8§|5|5|5

Blels s 22 ® == ¥ = |2 Total Absolute

2&3§i§iiiﬁ§g Difference
Comparison No. 1 L=l === =] ST =1 =) 5
Comparison No. 2 2.k ay sl 2] s 2 ) =) =Y - 5
Comparison No. 3 31212 -|-]-1-1-]-]-]|-]- 4
Comparisen No, 4 413121 (-}-1-1-]1-1-]-+- 4
ComparisonNo.5  (*S|a{3 2|1 -|-}-)~-|-|-]|- 5
ComparisonNo.6 (A |*5{4a |3 |21 -|-|-]|-|-]- 5
Comparisen No. 7 | -1*5| 43 2|1 -|-]-]-1|- 12
Comparison No. 8 -|*5{4)312)i]-]-]-]- 15
Comparison No. 9 -|*sja|312|11|-]-]- 15
Comparison No. 10 = 1*3] 4] 3121 L} ~] - 12
Comparison No. 11 *s{4]3]2[1]- 5
|Comparisen No. 12 1 NEDEEE 0
Comparison No. 13 Aligning -l -1*5/4|3]|2 4
Comparisen No, 14 s ] -1*51 4|3 6
Comparisen No. 15 Peak Notes -|*s]| a4 3
Comparison No. 16 _ | & 4

Karypis Tr. (Ex. 1020) Ex. 9 (modified)
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lwamura — Non-Exhaustive Search
lwamura’s Peak Search Does Not Consider All Melody Segments

- Dr. Karypis concedes that some reference melody segments are
not compared to the query

419
- |20

o :' : 25

——_:'__j ].6

So in the peak-by-peak -- pardon

17 me, in the peak search process, comparisons
{18 number 1 through 4 in Exiubit 9 wouldn't take
place, correct?
A That would be correct.
21 Q. And compansons 6 through 10 would
22 not take place, correct?
23 A That would be correct.
24 Q. And companisons 12 through 16 would
not take place?
Page 133
1

A That would be correct.

Karypis Tr. (Ex. 1020) at 132:16-133:1, 134:5-135:10
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lwamura — Non-Exhaustive Search
lwamura’s Peak Search Does Not Consider All Melody Segments

- lwamura discloses additional embodiments that skip
“unimportant” segments and reduce the number of melody
segments considered

|search speed. Also, a peak that is in an unimportant portion
|can be skipped. In a long music selection, there are some
|important portions that arc indispensable to identify the
imelody. These portions are well recognized and remembered
by the user. The user identifies such important portions as a
keyword (key-melody). The other unimportant portions can
|often be ignored. Therefore, peaks in an unimportant portion
can be omitted in the same way as a repeated peak. This

lIwamura (Ex. 1012) at 9:36-51 & Fig. 14
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lwamura — Identifying a Neighbor

- lwamura discloses identifying a neighbor and performing a
neighbor search

- Under the Board’s construction, Iwamura discloses “identifying a
neighbor” because it locates a close match (lwamura, Ex. 1012, at
7:54-55)

- Even under Network-1’s interpretation, Iwamura discloses
“identifying a neighbor” because it does not always locate the
“exact or closest” match, because not all melody segments are
considered (lwamura, Ex. 1012, at 7:52-55)
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lwamura — Identifying a Neighbor
Network-1's Interpretation

 lwamura’s peak search skips comparisons, so it does not
necessarily even consider the closest match

Query: "54321
Reference:"622221°654321
- - - B Comparisons:
FORE T __E;_ Z__ .':._ __ Z.:_ ”NMQWONﬁmgzz
5/5|5/5/815|5[8|8§(5|5(5
----------------------------- Brlels s 22 E =l ¥ = |2 Total Absolute
) S|8]88|2|B(2|8(85]28| piterence
. Comparison No. 1 Ll=il = =1=] =1 sTS= = 5
Comparison No. 2 2.k w ) s )]s =] 2 - 5
- - - Comparison No. 3 34203 | == =] =] =] s 4
. Comparison No. 4 4 l3l213=1x] 1 =] s 4
-------------- [ Comparison No. 5 slai13|zla]=]=]=]- 5
e I ComparisonNo.6 |[A|*5|4|3|2|1]|-]|-]|- &
Comparisen No. 7 =251 413)12]11] =] - 12
8,056,441 Comparison No. 8 -(*5]14)3]2]4i])- 15
""""""""""""""" = Comparison No. 9 -|*514] 312]1 15
Comparison No. 10 -1*5] 41321 12
DEOTAPED DEPOSITICN OF GEORGE KARYPIS CONPE[!SP_T_‘E&}_} o] o - >
| New York, New York Comparisen No. 12 d- 1T Imlleslaf3]2]1 0
o (A [T
P : Peak Notes - Closest match
Comparisen No. 15 TR A =] =1=]-]*S
Reported by ComparisonNo. 16 [V 1 _ [ 1 1 VI [ | 1 =5 4]
_—"_' nifer I-: ampo - Guzman “RR CLE Refel'ence

Karypis Tr. (Ex. 1020) 132:15-133:1 & Ex. 9 (modified)
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lwamura — Identifying a Neighbor
Network-1's Interpretation

- Dr. Karypis agrees that Comparison No. 12, which would
identify the closest match, is never performed

24 Q. And comparisons 12 through 16 would| | 5 Q. Ifyou take a look at comparison
25 not take place? 6 mumber 12 --
1 A. That would be correct. 7 A. TUh-hubh.
' ' 8 Q. -- and compare the alignment of the
9 query to the notes in the reference work. at

10 that point, would you agree that the total
11 absolute difference sums to zero?

12 A. Ido.

13 Q. And 1s that representative of an
14 exact match between the query and that
15 portion of reference work?

16 A. That is representative of an exact
17  match. yes.

Karypis Tr. (Ex. 1020) 132:24-133:1, 134:5-17)
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lwamura — Identifying a Neighbor
Network-1's Interpretation

- Because Iwamura skips “unimportant portions” of a reference,
it does not always find the closest match

scarch speed. Also, a peak that is in an unimportant portion
|can be skipped. In a long music selection, there are some
|important portions that are indispensable to identify the
melody. These portions are well recognized and remembered
]by the user. The user identifies such important portions as a
|keyword (key-melody). The other unimportant portions can
often be ignored. Therefore, peaks in an unimportant portion
{can be omitted in the same way as a repeated peak. This

lIwamura (Ex. 1012) at 9:44-51 & Fig. 14
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lwamura — Identifying a Neighbor
Network-1's Interpretation

- Because lIwamura’s peak note search does not always find the
best segment, it also does not always find the best song

" *
Query: > f_:_%__z___l ________ Best match
Reference 1: *6i5 4 3 2 1| is never ]
*5 4 3 2 1 compare
Difference 1 2 1 0 1 =5

Reference 2;: 0 *5 4 3 2 2
*5 4 3 2 1
Difference 00001

=1

‘988 Google’s Reply (Paper 20) at 21-22
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IWAMURA

Sublinear Search (IPR2015-00345 only)

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348

74



Iwamura — Sublinear Search

- The Board’s construction refers to a “less than linear
relationship to the size of the data set to be searched”

NEJWORK-1 LECHNOLOCHES ING

assuming computing power is held constant.” Prelim. Resp. 9. We are

persuaded that these definitions are largely consistent and we construe a
“*sub-linear search™ as “a search whose execution time scales with a less than

linear relationship to the size of the data set to be searched.” One example

'237 Institution Decision (Paper 6) at 7
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lwamura — Sublinear Search

« The challenged patents refer to disk space when addressing the
size of the database

With 9 million entries, if each vector is 1 Kbvte, then the
storage requirement 1s 9 Gigabytes. [Disk drves with this 25

capacity are extremely cheap at thas tme. However, 1f the

'237 patent (Ex. 1001) at 21:24-25

- Dr. Karypis agrees it is an appropriate interpretation of size

25 Q. And you've expressed the opinion
1  that the number of entries in the data set is
2 the appropriate interpretation.

3 Why would the size on disk not be
4  an appropriate interpretation?

5 A. Ithink that can also be an

6 appropriate interpretation.

Karypis Tr. (Ex. 1020) at 105:25-106:6
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Iwamura — Sublinear Search

 Dr. Moulin cited the Boyer-Moore algorithm as an example of
sublinear search disclosed in Iwamura

72. Itis my opinion that Iwamura further teaches how this search can be
sublinear. For example. Iwamura discloses that different "search algorithms may
be applied to perform melody searches." (id. at 10:2-3). such as the "Boyer-Moore
algorithm." (id. at 9:63). "On the average the [Boyer-Moore] algorithm has a

sublinear behaviour." Ex. 1017 at 1.

'237 Moulin Decl. (Ex. 1004) §] 72
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lwamura — Sublinear Search

* In another example, Iwamura discloses storing reference songs
in two formats: low resolution MIDI, and high resolution
waveform (.wav)

Jdemand in the preferred embodiment. There are several
choices for sound files. One is a MIDI data file. The MIDI
| file has only a pitch and duration values. So ils size is very
|compact. It can be accessed over a network relatively o0

4 Another solution is a waveform file like a .au or .wav file 65
which are well known sound file formats. Each waveform
dfile is several Kbytes. 60-key data is about 250 kbytes. It is
Alarger than a MIDI Flle and thus takes more time to send.

uf\‘!tﬂ"ﬂl" NMas h‘]nl Cn'llﬂfl r\'pnpernr ’:C Y'Pf‘l'lll."F\fl (q‘r\m'\nrtnr‘

lwamura (Ex. 1012) at 3:57-4:1
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Iwamura — Sublinear Search

- Adding a .wav file to a database containing a single MIDI file
will greatly increase the size of the data set, but only double
the search time

N
4
’,
U
] ,”
» ,’
N
.QC} I,’ “““
2].- \.\ ,’/ ",ao
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1 1 ~
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Database Size

'237 Google’s Reply (Paper 20) at 17-18
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lwamura — Sublinear Search

 lwamura discloses an embodiment storing up to 64 notes per
reference song (even if the song is longer), independent of the
file type

Each melody data is grouped with its composer [ and its
title 1D as follows. Here, up to 64 notes are stored for a
melody. Of course, the size of the array used to store the ap

lIwamura (Ex. 1012) at 5:29-30
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lwamura — Sublinear Search

 The distance between peak notes would be a function of the
music, not the file type, so the search time is independent of
file type

10 Would distance between the peak

111 notes mn erther a query or a reference item

12 1 Iwamura would be a function of the music,
113 nght?

114 A The distance between the peak notes
15 1 etther the query or the reference would be
16 a function of the music and a function of how
17  they're, whether or not they're, how they're

18 dan,c_g the centering.

Karypis Tr. (Ex. 1020) at 126:10-18
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CONWELL

Overview
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Conwell
Ex. 1009

- Conwell is applicable to the following patents and claims:

Patent No.

8,010,988 N/A
8,205,237 N/A
8,640,179 1-3, 6, 8-12, 13-14, 19, 21-24, 25-26, 30-31, 34-37

8,656,441 1-3, 6, 8-12, 13-14, 19, 21-24, 25-26, 30
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CONWELL

Neighbor Search
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Conwell — Neighbor Search

- Network-1 does not dispute that Conwell discloses identifying a
neighbor of the query work

While the search disclosed in Conwell may have the result of identifying a
neighbor of the work to be identified. it does not do so by “comparing [the

extracted features] using [a] neighbor search™ as required by the *441 claims.

179 N-1 Response (Paper 17) at 17
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Conwell — Neighbor Search

- The claim language recites identifying an electronic work, and
does not exclude exactly matching features

1 (¢)identifying, by the computer system, the first electronic
| work by comparing the extracted features of the first
electronic work with the first electronic data in the data-
base using a non-exhaustive neighbor search;

179 patent (Ex. 1001) at Claim 1

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 86



Conwell — Neighbor Search

- The specification makes clear that the purpose of the invention
is to identify a work

[ new Interactive media, such as that provided over the Internet
for example. In particular, the present invention concerns
| identifving a work (e.g.. content or an advertisement deliv-
| ered via print media, or via a radio or television broadcast)
| without the need to modify the work. 40

'179 patent (Ex. 1001) at 1:37-38
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CONWELL

Non-Exhaustive Search
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Conwell — Non-Exhaustive Search

- Conwell discloses a database (look-up table) that returns the
URL corresponding to an identifier

Referring to FI1G. 3, an exemplary Registry database can
| be conceptualized as a large look-up table. Each active
Jrecord includes an identifier and a corresponding URL. 45
| When a consumer uses a suitably equipped device (e.g., a
|| personal computer, or wireless internet appliance) to decode
4 an identifier from audio content and send the identifier to the
| database, the database responds by returning the URL cor-
| responding to that identifier back to the user device. The user sn

Conwell (Ex. 1009) at 3:43-50
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Conwell — Non-Exhaustive Search

- Dr. Karypis concedes that a “binary search” is a type of non-
exhaustive search

""""""" 76 Q. A binary search being an example of
w17 anon-exhaustive search. correct?
.8 A. That is correct.

Karypis Tr. (Ex. 1020) at 186:6-8
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Exemplary Claims

- 988 patent (IPR2015-00347)

15. A method for associating an electronic work with an
action, the electronic work comprising at least one of audio
and video, the method comprising:

a) electronically extracting features from the electronic

work;

b) electronically determining an identification of the elec-
tronic work based on the extracted features, wherein the
identification is based on a non-exhaustive search iden-
tifying a neighbor;

¢) electronically determining an action based on the iden-
tification of the electronic work: and

d) electronically performing the action.
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Exemplary Claims

« ’237 patent (IPR2015-00345)

1. A computer-implemented method comprising:

a) receiving. by a computer system including at least one
computer, features that were extracted from a media
work by a client device;

b) determining, by the computer system, an identification
of the media work using the received features extracted
from the media work to perform a sub-linear time search
of extracted features of identified media works to iden-
tify a neighbor; and

¢} transmitting. by the computer system, information about
the identified media work to the client device.

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 02



Exemplary Claims

« ’179 patent (IPR2015-00343)

1. A computer-implemented method comprising:

(a) maintaining, by a computer system including at least
one computer, a database comprising:

(1) first electronic data related to identification of one or
more reference electronic works: and

(2) second electronic data related to action information
comprising an action to perform corresponding to
each of the one or more reference electronic works;

(b) obtaining, by the computer system, extracted features
of a first electronic work:

(¢)identifying, by the computer system. the first electronic
work by comparing the extracted features of the first
electronic work with the first electronic data in the data-
base using a non-exhaustive neighbor search;

(d) determining, by the computer system, the action infor-
mation corresponding to the identified first electronic
work based on the second electronic data in the database;
and

(e) associating, by the computer system, the determined
action information with the identified first electronic
work.

IPR2015-00343, IPR2015-00345, IPR2015-00347, IPR2015-00348 03



Exemplary Claims

‘441 patent (IPR2015-00348)

1. A computer system comprising;

one or more electronic communications devices; (b) obtaining, by the computer system, extracted fea-
one or more processors operatively connected to the one or tures of a first electronic work;
more electronic communications devices; and (¢) identifying, by the computer system, the first elec-
one or more computer readable media operatively con- tronic work by comparing the extracted features of the
nected to the one or more processors and having stored first electronic work with the first electronic data in
thereon computer instructions for carrying out the steps the database using a non-exhaustive neighbor search;
of: o (d) determining, by the computer system, the action
(a) maintaining, by the computer system, a database i rmation corresponding to the identified first elec-
LOIIPLISHIS: tronic work based on the second electronic data in the

(1) first electronic data related to identification of one
or more reference electronic works: and

(2) second electronic data related to action informa-
tion comprising an action to perform correspond-
ing to each of the one or more reference electronic
works:

database; and

(e) associating, by the computer system, the determined
action information with the identified first electronic
work.
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» Brute Force Search = Exhaustive Search

82.  If there are 100 records in the database, an “exhaustive” search does
not narrow the potential matches but instead systematically compares the work
with each record to determine a match (if there 1s one). Systematically comparing
the work to be 1dentified with each potential match until a match 1s identified
rather than using intelligence to narrow the search candidates is also referred to as
using “brute force.” Moulin Decl. (‘988) 944 (“a brute force search conducts a

comparison of every item in a search database™): Ex. 2001.

Karypis Decl. (Ex. 2005) 182
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- Linear Search = Exhaustive Search

orites stares exre o raowodl) Q-| So 15 a linear search always
|7 exhaustive is my question?
___________ - 8 A If the goal of the search 1s
1 9 1dentify a single record, right, in whach the
10 fitness of record 15 determuned entirely by
11  the record itself night. an exhaustive

12 search would be a linear search.

Karypis Tr. (Ex. 1020) at 66:6-12, 69:22-70:20
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