Filed on Behalf of NETWORK-1 TECHNOLOGIES, INC.

By: Charles R. Macedo (Reg. No. 32,781)

Brian

A. Comack (Reg. No. 45,343)

Amster, Rothstein & Ebenstein LLP
90 Park Avenue

New York, NY 10016

Telephone: (212) 336-8074
cmacedo@arelaw.com

N1-Google-IPR@arelaw.com

Gregory Dovel (admitted pro hac vice)
Dovel & Luner, LLP
201 Santa Monica Blvd., Suite 600

Santa

Monica, CA 90401

Telephone: (310) 656-7066
greg@dovellaw.com

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

GOOGLE INC.

Petitioner

V.

NETWORK-1 TECHNOLOGIES

Patent Owner

Cases IPR2015-00343, IPR2015-00345, IPR2015-00347, and IPR2015-00348
Patents 8,640,179, 8,205,237, 8,010,988, and 8,656,441

DOCKET

_ ARM

DECLARATION OF DR. GEORGE KARYPIS

NETWORK-1 EXHIBIT A2005

Cnnnla Ine v Nehainrle-1 Tarhnnlaniec Ine

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

IPR2015-00343, IPR2015-00345, IPR2015-00347, and 1IPR2015-00348
Declaration of George Karypis

Table of Contents

l. Background to my opinions in this Declaration. ..............cccoocvvvvevieieeceecienne, 1
AL EXPOITISE. i e 1
B.  ASSIGNMENT. ..o 3
C.  APPIOACK. oot 4
D.  Understanding of the [aw. ........cccccceiiiiii i, 5
1. Summary of the IPR Patents and asserted art...........cccoceeveevieiie e ccicsiecnn, 8
A, The IPR PateNTS. ..ottt 8
1. 237 patent (EX. 1001 ‘237 IPR).....ccoovevieiieiie e 8
2. ‘088 patent (EX. 1001 ‘988 IPR)......cccvviiviieiie e 10
3. 179 patent (EX. 1001 ‘279 IPR)....c.ccovvviieiiecee e 11
4. ‘441 patent (EX. 1001 “441 IPR)...ccoccoiiiieiiecie e 13
B.  TheasSerted art.........cccccviieiiieiiecie e 16
1. Overview of Ghias—Ex. 1010 (addressed in the ‘237, “988,
‘179, @Nd “44L IPRS). ooivieiie e 16
2. Overview of lwamura—Ex. 1012 (addressed in the 237 and
“OBB IPRS). . .veiiiii ettt 19
3. Overview of Conwell—Ex. 1009 (addressed in the ‘179 and
AT TPRS). oottt 22
4, Overview of Philyaw—EXx. 1014 (addressed in the *179 and
‘441 IPRs as a secondary reference).......cccocvevveveeiieiieeneennnn, 24
5. Overview of Chen—Ex. 1008 (addressed in the ‘237 IPR as a
secondary referenCe). .....cooveeeeiiii e 25
I General FINAINGS. ....c.voieieiie et 27
IV.  General concerns with the IPR Petitions and Dr. Moulin’s
Declarations (Exs. 1004 in €ach IPR)........ccccciviiiiiii i 30
V.  Claim CONSLIUCTIONS. ......ooiiiiiiie et 38
A.  sub-linear (*237 Patent). ......cccocveiieiiiee e 40
1. the words used in the construction: “size of the dataset” ........ 41
2. 237 SPECITICALION. ... 43
3. Petitioner’s Declarant............cccccevvii e 47
B.  non-exhaustive search (237, ‘988, ‘179, and ‘441 patents)............... 54
[

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

IPR2015-00343, IPR2015-00345, IPR2015-00347, and 1IPR2015-00348
Declaration of George Karypis

1. The Board’s preliminary construction of “non-exhaustive
search” is consistent with the understanding of one of ordinary
skill in the art: *“a search that locates a match without a
comparison of all possible matches.” ...........cccoocvvvviiicieecnee, 54

2. The Board properly rejected Petitioner’s assertion that a “non-
exhaustive search” should be construed as “a search that locates
a match without conducting a brute force comparison of all
possible matches, and all data within all possible matches.” ...56

C.  neighbor search / identifying a neighbor / neighbor / near neighbor
(°237, “988, ‘179, and ‘441 patents)........ccceeveeeveeiieeiie e 58
D.  approximate nearest neighbor search (‘237 patent). .........cccccoeevvrnennn, 60
1. “Identifying a close match that is not necessarily the closest
MALCN oo 61
2. “SUDTINEAI™ ... 62
VI 5237 PAENT. . 65
A. ‘237 Ground 1: The instituted claims of the ‘237 patent are not
anticipated DY IWamMUIA. .........ccoeeiieiiicec e 65
1. sub-linear time search (claims elements 1(b) and 5(b.2))......... 66
2. approximate nearest neighbor search (claim elements 9(b) and
13(10.2)) . et s 85
3. nonexhaustive search (claim element 25(b)). ......cccccoveeieennnnne. 95
4, identify a neighbor / near neighbor (claims elements 1(b), 5(b),
AN 25(10)). oo 126
5. sublinear approximate nearest neighbor search (claim element
1T (o) ) TSRS 132
B. ‘237 Ground 2: The instituted claims of the ‘237 patent are not
anticipated DY Ghias. ........cccooviviiiic i, 134
1. sublinear time search (claim elements 1(b) and 5(b.2)). ........ 134
2. approximate nearest neighbor search (claim elements 9(b) and
13(10.2)) . et 155
C. 237 Ground 3: The instituted claims of the ‘237 patent are not
obvious over lwamura and Chen...........ccccovvvieiieiie e, 166
VI 988 PALENT. oo 168
i

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

IPR2015-00343, IPR2015-00345, IPR2015-00347, and 1IPR2015-00348
Declaration of George Karypis

A. ‘998 Ground 1: The instituted claims of the ‘988 Patent are not
anticipated DY Ghias. ........coovviviiiic e 168
1. non-exhaustive search (claim element 15(b))......c.ccccevvrnenn. 169
2. search identifying a neighbor (claim element 15(b)).............. 186

3. determining an action based on the identification (claim

elemMENt 15(C)). ovvvee et 190

B. ‘988 Ground 2: The instituted claims of the ‘998 patent are not
ODVIOUS OVEI GBS ....viivieieciieiieeie e 193

C. ‘988 Ground 3: The instituted claims of the ‘998 patent are not
anticipated DY IWamura. ... 194
1. non-exhaustive search (claim 15(D)).....ccccccoocviiniiiiniiiiieninn, 194
2. identifying a neighbor (claim 15(b))....ccccccooiiiiiiniiiiini, 203
VL 179 PAENT. .ot nnee s 204

A. ‘179 Ground 1: The instituted claims of the ‘179 patent are not
anticipated by CONWELL ........c.cccoeeiiiice e 204
1. neighbor search (claims 1, 13, 25). ....ccocovvviviiiccie e, 205
2. non-exhaustive search (claims 1, 13, 25).....cccccecvviveivinennnnn, 231

B. ‘179 Ground 2: The instituted claims of the “179 Patent are not
obvious in view of Ghias and Philyaw.............cccccceviiiniiiinieieennn, 244
1. non-exhaustive search (claims 1, 13, 25).....ccccccovcvviiviiiiinnnnnn. 245
2. neighbor search (claims 1, 13, 25). ....ccccovvviiiniiiiicie e, 251
XL fAAL PALENT. oot 256

A. ‘441 Ground 1: The instituted claims of the ‘441 Patent are not
anticipated by CONWELL ..........ccoooiviiiiec e 256
1. neighbor search (claims 1, 13, 25). ....ccocovviiviiiciic e, 256
2. non-exhaustive search (claims 1, 13, 25)......ccccccvvviiiineninnne. 259

B. ‘441 Ground 2: The instituted claims of the ‘441 Patent are not
obvious over Ghias and Philyaw. ..........ccccccvvieiiinin i, 260
1. non-exhaustive search (claims 1, 13, 25).....c.cccccccvvviviinnnnnnnn, 261
2. neighbor search (claims 1, 13, 25). ....ccccvvvviiiiiiieeeeeei, 264

i

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

IPR2015-00343, IPR2015-00345, IPR2015-00347, and 1IPR2015-00348
Declaration of George Karypis

I, George Karypis, declare:

I am making this Declaration at the request of Patent Owner Network-1
Technologies, Inc. in the following Inter Partes Reviews of U.S. Patent Nos.
8,205,237 (237 patent), 8,010,988 (“988 patent), 8,640,179 (*179 patent), and
8,656,441 (‘441 patent) (collectively the “IPR Patents™):

e [IPR2015-00345 (‘237 patent),
e IPR2015-00347 (“988 patent),
e IPR2015-00343 (‘179 patent), and
e [PR2015-00348 (‘441 patent),

(collectively the “IPRs”), all initiated by petitioner Google Inc. (“Petitioner”).

l. Background to my opinions in this Declaration.
A.  Expertise.

1. | am a Professor in the Department of Computer Science and
Engineering at the University of Minnesota. | hold a Ph.D. in Computer Science
from the University of Minnesota, granted in 1996. | began my post-graduate
school career as a Research Associate in my current department. | became an
Assistant Professor in 1999, an Associate Professor in 2004, and a Professor in
2009. I teach courses in Algorithms and Data Structures, Parallel Programming,

and Data Mining, among other subjects.
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