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1 THE VIDEOGRAPHER: Good morning. 1 Q. You understand you've just been
2 We are now on the record. Please note 2 sworn to testify under oath in the same
3 that the microphones are sensitive and 3 manner you would if you were testifying in a
4 may pick up whispering and private 4 court of law?
5 conversations. Please turn off al 5 A. Yes
6 cellphones or place them away from the 6 Q. And do you feel there's any reason
7 microphones, as they can interfere with 7 that you can't testify fully and accurately
8 the deposition audio. Recording will 8 today?
9 continue until all parties agreeto go 9 A. No.
10 off the record. 10 Q. No medical conditions or health
11 My name is Christopher Hanlon 11 issuesthat would interfere with your ability
12 representing Veritext. The date today 12 totedtify?
13 is November 12, 2015. Thetimeis 13 A. No.
14 approximately 9:05 am. This deposition 14 Q. Haveyou ever given adeposition
15 is being held at Amster Rothstein & 15 before?
16 Ebenstein located at 90 Park Avenue, New 16 A. No, | have not.
17 York, New York and is being taken by 17 Q. Haveyou ever served as an expert
18 counsel for the petitioner. 18 witnessin alitigation before?
19 The caption in this caseis Google 19 A. No, | have not.
20 Incorporated versus Network-1 20 Q. Just acouple of genera background
21 Technologies, being held before The 21 comments, then.
22 Patent Trial and Appeal Board, case 22 Jennifer will be taking down
23 numbers 343, 345, 347, and 348. 23 everything we say today on therecord. I'm
24 The name of the witnesstoday is 24 going to try, against my normal tendency, to
25 Dr. George Karypis. At thistimel 25 speak sowly and clearly; but if my questions
Page 7 Page 9
1 would ask counsdl to please state your 1 arenot clear to you either because you can't
2 appearances for the record. 2 hear them or can't understand them, feel free
3 MR. NEMEC: Douglas Nemec of 3 toask meto clarify.
4 Skadden Arps for the petitioner, Google. 4 Isthat fair?
5 And with meis Andrew Gish, also with 5 A. Yes
6 Skadden Arps for the petitioner. 6 Q. And likewise so asto avoid talking
7 MR. LUNER: Sean Luner for Patent 7 over each other and making Jennifer's even
8 Owner Network-1 Technologies from Dovel 8 moredifficult than it aready is, | would
9 & Luner. 9 ask you to wait to answer until I've finished
10 MR. MACEDO: Charles Macedo from 10 my question; and | in turn will wait for your
11 Amster Rothstein & Ebenstein, also for 11 answer before | ask another question. Fair?
12 the Patent Owner, Network-1 12 A. Fair.
13 Technologies. 13 Q. If youwould liketo take a break
14 THE VIDEOGRAPHER: Thank you. 14  during the course of today's proceedings,
15 Our court reporter today is 15 fee freeto speak up. | generally break
16 Jennifer Ocampo-Guzman, representing 16 every 90 minutes or so, but thisisnot a
17 Veritext. Shewill now swear in 17 forced march, so if you need to step out,
18 Dr. Karypis and we can proceed. 18 please speak up.
19 GEORGE KARYPIS, cdledasa 19 A. T will.
20 witness, having been duly sworn, was examined 20 Q. You understand that you are here to
21 andtestified asfollows: 21 tedtify today in connection with a
22 EXAMINATION BY 22  declaration that you submitted on behalf of
23 MR.NEMEC: 23 Network-1 Technologies, correct?
24 Q. Good morning, Dr. Karypis. 24 A. Correct.
25 A. Good morning. 25 Q. And that declaration was submitted
3 (Pages6-9)
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1 inconnection with four inter partes review 1 Cox patents should be interpreted, and the
2 proceedings that were ingtituted at the 2 second category being the teachings of the
3 request of Google? 3 prior art?
4 A. Yes 4 A. Correct.
5 Q. Andtherearefour U.S. patents at 5 Q. In connection with forming your
6 issueinthose IPR proceedings, right? 6 opinions, what information did you rely upon?
7 A. Yes. 7 A. The specific information | rely
8 Q. Andyou've referred to those as the 8 upon| believeislisted in my declaration.
9 IPR patentsin your declaration? 9 | cangiveyouthe exact list, if you give me
10 A. | believe so. 10 acopy of it.
11 Q. And theinventor on each of those 11 But on top of my head, it involves
12 patentsisaman named Dr. Cox, correct? 12 what you referred to as the Cox patents, the
13 A. Correct. 13  -- the patents that was submitted by Google
14 Q. Soif | occasionadly refer to the 14 aspart of the IPR, specifically the Ghias
15 patentstoday asthe Cox patents, will you 15 patent, the Iwamura patent, Conwell patent,
16 understand what I'm talking about? 16 the Dr. Moulin's declaration and deposition
17 A. Yes. 17 andthe PR filings that Google filed.
18 Q. Just acouple of other terminology 18 Q. Thelastitem, I'm sorry, was the
19 points before we move on. | may refertothe |19  actual filings?
20 board or the P tab. 20 A. Correct.
21 Are those terms that you've heard? 21 Q. Sothe petitions?
22 A. Yes, | have. 22 And were there also some Wikipedia
23 Q. ThePtabisthe Patent Tria and 23 pagesto which you referred?
24  Appea Board. You understand that that'sthe | 24 A. Correct. | believe there were two
25 tribunal that will be, in the first instance, 25 or three Wikipedia pages. Everythingis
Page 11 Page 13
1 deciding the mattersin dispute in this case? 1 fully detailed in my declaration.
2 A. Yes. 2 Q. Okay. Let mefocusfor amoment on
3 Q. Okay. Inthe declaration that you 3 theMoulin declaration. That's a set of
4  submitted on behalf of Network-1, you 4  declarations submitted by Dr. Pierre Moulin
5 expressed certain technical expert opinions, 5 insupport of Googl€'s petitions; is that
6 correct? 6 right?
7 A. Correct. 7 A. Correct.
8 Q. And you expressed the opinion that 8 Q. Inwhat fashion, generally
9 thechallenged claims of the Cox patentsare | 9  speaking, did you rely upon Dr. Moulin's
10 not unpatentable, correct? 10 declarationsin forming your opinions?
11 A. Correct. 11 A. | read the declarations. | just
12 Q. You've expressed the opinion that 12 tried to understand some of the context, you
13 thechallenged claims of the Cox patentsare |13  know, behind the IPR filings, and that's
14 not anticipated by the prior art, correct? 14 about it.
15 A. Correct. 15 Q. Didthe-- aside from providing
16 Q. You've aso expressed the opinion 16 context for the mattersin dispute, did the
17 that the challenged claims of the Cox patents |17 information presented in the Moulin
18 arenot obvious, in view of the prior art; is 18 declaration influence your technical opinions
19 that right? 19 oneway or the other?
20 A. Correct. 20 A. 1donot believe so.
21 Q. Under the umbrella of those 21 Q. And with regard to the deposition
22 opinionswould it be fair to say that the, 22  testimony of Dr. Moulin, in what fashion did
23 the opinions you've expressed fall roughly 23 you rely upon that in forming your opinions?
24 into two categories, thefirst being opinions | 24 A. | read the deposition and | don't
25 with regard to how the claim languageinthe |25 think it affected, you know, my opinions.
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Page 14 Page 16
1 Just, you know, fed them. 1 Q. Do you consider yourself to be an
2 Q. Soonce again, with respect to the 2 expert on patent law?
3 deposition, would it be fair to say that you 3 A. No.
4 relied upon it for contextual purposes? 4 Q. Do you consider yourself to be an
5 A. Thereare afew places my 5 expert on patent office procedures?
6 declaration which | specificaly, you know, 6 A. No.
7 point to certain aspects of documents, 7 Q. Soyou wouldn't be qualified to
8 declarations, to confirm, you know, some of 8 offer expert opinions on legal issues, then;
9 my beliefs. And | think, you know, to a 9 isthat fair to say?
10 large extent that's about it, so. 10 A. | think that's afair statement.
11 Q. Okay. Sofor example, ininstances |11 Q. For example, independent of
12 where you agreed with what Dr. Moulinhad |12 information that may have been conveyed to
13 testified, you might point to his deposition 13 you by counsel, you have no expertise on what
14 for that purpose, right? 14  thevarious burdens of proof arein an inter
15 A. That would be correct. 15 partesreview petition, correct?
16 Q. If youdidn't have Dr. Moulin's 16 A. That iscorrect.
17  deposition testimony, do you think your 17 Q. And you have no independent
18 opinionsinthiscase would be any different? |18 knowledge of the lega standards for
19 A. | donot think so. 19 determining anticipation of a patent claim,
20 Q. Andyouindicated that youhadalso |20 correct?
21 relied upon the actual filings, the IPR 21 A. Not prior to --
22 petitions. 22 (Discussion off the record.)
23 In what fashion did you rely upon 23 A. Not prior to --
24 those materias? 24 (Discussion off the record.)
25 A. | justlooked at, you know, the 25 A. Not prior, | said, the answer to
Page 15 Page 17
1 claimconstructions| believethat'swhatyou | 1 thatisyes.
2 cdl it, that the IPR petitions, you know, 2 MR. MACEDO: "Not prior to talking
3 put forth and how alleged the claims of the 3 to the counsel, yes."
4  Cox patents are anticipated by the prior art. 4 (Discussion off the record.)
5 Q. Haveyou ever read any deposition 5 Q. Andfinally, independent of
6 testimony from Dr. Cox? 6 discussionswith counsel, you have no
7 A. No, | do not -- | have not. 7 expertisein thelegal standards governing
8 Q. Isit correct that your 8 whether apatent claim is obvious over the
9 understanding of the law applicable to these 9 prior art or not, correct?
10 inter partesreview petitions that you have 10 A. I'mfamiliar with the patent law
11 isderived strictly from your discussions 11 that hasto do with what something is
12 with counsel in the case? 12 obvious; and if the familiarity is what you
13 A. | dontthink I follow the 13 refer as expertise, then, yes, if that's just
14 question. 14 familiarity, then I'm familiar with the law.
15 Q. Isit correct that your 15 Q. My question was limited to the
16 understanding of the patent law applicableto |16 lega standards, and | will ask it alittle
17 thedecisioninthe PR proceedingsis 17  bit differently.
18 derived strictly from your discussions with 18 A. Okay.
19 counsel? 19 Q. Do you purport to be an expert in
20 A. Yes, and also some reading that 20 thelegal standards governing whether a
21 I'vedone, you know, kind of cursory notes 21 patent claim is obvious or not?
22  about some of the material. 22 A. 1 will not qualify myself asbeing
23 Q. In connection with this proceeding 23  anexpertinlega standards.
24 or separately? 24 Q. | takeit, inthe process of your
25 A. Justingeneral. 25 work, you've studied the disclosure of the
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1 Cox patents, correct? 1 todevelop any kind of system to identify
2 A. By "disclosure,” you mean 2 recordsin adatabase that are similar or
3 gpecification? 3 very similar to aparticular query?
4 Q. That'sagood point, so another 4 A. My recollection from the
5 terminology issue: If | refer tothe 5 gpecification isthat the answer to that is
6 specification of prior art or the Cox 6 no. The specification | believe discloses a
7 patents, I'm referring to the text that 7  bunch of methods to solve the problem.
8 precedesthe clamsin the patents. 8 Q. And generally speaking what isit
9 Is that consistent with your 9 that distinguishes the method for identifying
10 understanding? 10 or system for identifying records that Dr.
11 A. Yes. 11 Cox purportsto have invented from those that
12 Q. Okay. So haveyou -- excuse me -- 12 came before?
13 haveyou studied the specificationin the Cox | 13 MR. LUNER: Canyou repeat the
14 patentsin connection with your work on this |14 guestion?
15 case? 15 MR. NEMEC: Sure. You want it just
16 A. Yes, | have. 16 read back. Why don't you go ahead and
17 Q. How would you characterize the 17 read back.
18 field of the Cox invention? 18 (A portion of the record was read.)
19 A. Sothegeneral field of the Cox 19 MR. LUNER: Objection to form.
20 invention falsinthe genera areaof, | 20 A. Sothisisavery broad question.
21 would say information retrieval and froma |21 So, and | believe in my declaration | kind
22 technica point, and, you know, that'sabout |22 of, you know, tried to summarize what are the
23 it 23 key distinguishing features of the invention
24 Q. Do you think content recognition 24 that isdisclosed.
25 would be an accurate characterization of the |25 Now going, | can read you that
Page 19 Page 21
1 field of the Cox patents? 1 section, but off the top of my head there are
2 A. No -- content recognition, content 2 abunch of different components. One hasto
3 retrieval, yeah, those would be, you know, 3 dowith anonlinear search. The other one
4 thefields. 4 hasto do with anon-exhaustive search.
5 Q. And based on your review of theCox | 5 Another one hasto do with a near neighbor
6 patents, what problem or problems do you 6 search. Sothose arethe threethat | can
7 understand Dr. Cox to have been addressing | 7 recall.
8 with hisinventions? 8 Q. Andwhy isit, in the context of
9 A. Sothegenera problem that, you 9 theseinventions, that Dr. Cox was setting
10 know, the invention addressesis, from the 10 outto identify similar works as opposed to
11 disclosure, hasto do on how to identify 11  exactly matching works?
12 recordsin adatabase that are similar or 12 MR. LUNER: Objection to form.
13 very similar to a particular query, and how 13 A. Sol believethe, you know, the
14 to take actions based on that identification. 14  gpecification, you know, put forth certain
15 Q. Do you understand one of Dr. Cox' 15 scenariosin which things like that would be
16 goalsof hisinvention to be an efficient 16 desirable. | don't remember the specific
17  search process? 17 example that they provided, but | can, you
18 A. | believe I'm recollecting the 18 know, you know, hypothesize that finding, you
19 claims, and again, if the question has to do 19 know, similar or not necessarily exact, like,
20 withthe claims, | don't think the specific 20 would be something that would be tolerant to
21 claim that -- talks about a search process. 21 some, you know, small changes or some
22 Q. Solet me ask asomewhat different 22 transmission error.
23 question, then. 23 Q. Sofor example, adistortionin an
24 Do you understand Dr. Cox to be 24 audiofile?
25 asserting in his patents that he's the first 25 A. That can be an example.
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Page 22 Page 24
1 Q. Isit your understanding from the 1 A. | cannot find the exact place, but
2 disclosure in the Cox patents that Dr. Cox 2 repeat your question and | can answer it from
3 found it undesirable to find an exact match? 3  my head.
4 A. | dontrecal if it was explicitly 4 Q. Sure. Sothe question that | had
5 dtated it's undesirable or not, but -- yeah, 5 posed was, what is your understanding of the
6 actually | don't recal if it'ssaying it's 6 term"nonlinear," separate and apart from the
7 undesirable to find an exact match. 7 Cox patents?
8 Q. A moment ago you used the term 8 A. Sure. Sotheterm "nonlinear," you
9 "nonlinear," | believe. 9 know, first, you usually do, you know, | have
10 Do you mean that to be synonymous 10 afunction that is a parameter of acertain
11  with sublinear? 11 variable, let'ssay N. Likeif | increase
12 A. Weéll, nonlinear is not synonymous 12 that variable by certain fraction, like, so |
13  with sublinear, but in the context of the Cox |13 look at 2N or 4N; if | have anincreasein
14 patentsthe nonlinearity that they're talking 14 the amount of the value of that function,
15 about is sublinearity. 15 right, that is not the same proportion,
16 Q. Soyoumeaningenera nonlinearity |16 right. It'snot 2, afactor of 2 or afactor
17 isnot synonymous with sublinearity, separate | 17  of 4. If | have the corresponding increase
18 from the Cox patents? 18 ontheinteger variable, but then that would
19 A. Yes 19 beanonlinear function.
20 Q. What, then separate from the Cox 20 Q. How does the definition that you
21 patents, what do you understand nonlinearity |21 just gave differ from the definition of
22 tomean? 22 sublinear, as you understand it, separate
23 A. Something that isnot linear. | 23 from the Cox patents?
24 believe | have a precise definition of 24 A. 1think it isexactly the same
25 linearity in my disclosure, but, youknow,a |25 definition. The notion of sublinear isa
Page 23 Page 25
1 function, you know, of, you know, that 1 function in which you find increase by let's
2 increases at aratethat is either higher, 2 say afactor of 2 or afactor of 4, right, an
3 greater or smaller than linear is a nonlinear 3 increasein the output of that function would
4 function. For example, afunction that is 4 belessthan afactor of 2 or afactor of 4.
5 quadratic would be anonlinear function. 5 Q. Now, inyour view isthe term
6 Q. By "rate," do you mean to imply 6 "sublinear" used differently in the Cox
7  speed? 7 patents?
8 A. Sothisisvery precisely described 8 A. No, | believe thisisthe use of,
9 inmy declaration. | can give you the 9 thisishow thetermis used.
10 definition. 10 Q. You mentioned theterm
11 Actually, can you give me a copy of 11 "non-exhaustive" a new moments ago as well,
12 thedeclaration? 12 correct?
13 MR. NEMEC: Sure. We can go ahead | 13 A. That's correct.
14 and mark it. Wewill mark asKarypis1l |14 Q. Non-exhaustive is one of the terms
15 the declaration of Dr. George Karypis 15 that appearsin the claims of the Cox
16 submitted in the four IPR proceedings. 16 patents, right?
17 (Karypis Exhibit 1, Declaration of 17 A. | believe so.
18 George Karypis, marked for 18 Q. Theactual term "non-exhaustive" is
19 identification, this date.) 19 not used in the specification of the Cox
20 (Discussion off the record.) 20 patents, though, right?
21 THE WITNESS: At somepointintime| 21 A. | don'trecal.
22 we'll switch to iPad with those? 22 Q. Dr. Cox, inhisdisclosurein his
23 MR. NEMEC: Yes, that'sbeentried. |23 patents, doesn't purport to have invented the
24 | find it difficult in the deposition 24 concept of non-exhaustive searching, right?
25 context, but some people likeit. 25 A. | believe so.
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1 Q. You believe he does purport to have 1 point, then you disregard the first half of
2 inventedit? 2 thearray, and you perform the same search on
3 A. Hedoesnot. 3 thesecond part of the array.
4 Q. Hedoesnot. So asof 2000, when 4 Y ou continue that way until you
5 Dr. Cox' patent applications were filed, 5 either find that valuein the array, or your
6 non-exhaustive searching was a concept known 6 end result becomes an array, at which point
7 intheart, correct? 7 intimeyou don't find the value.
8 A. Correct. 8 Q. Now, if the array you are seeking
9 Q. Asof 2000, had you had exposure to 9 tosearchisnot sorted, can you still
10 the concept of non-exhaustive searching in 10 perform abinary search on that array?
11 your work? 11 A. You can perform abinary search,
12 A. | believe you mean prior to 2000. 12 not and get acorrect result. But if your
13 Q. Inor prior to, sure. 13 goal isto get the correct answer, you cannot
14 A. Yes. 14 perform binary search.
15 Q. Inwhat context? 15 Q. And what do you mean by "the
16 A. For example, afairly widely-used 16 correct result"?
17 algorithm to research asite array isto do a 17 A. Intheexamplethat | gave, if the
18 binary search. That would be an example of a 18 number existsin the array, then it will
19 non-exhaustive search. 19 returntrue. If the number does not, it will
20 Q. And you've personally worked with 20 returnfase. If the array isnot sorted,
21 such algorithmsin or before 2000? 21 there are no guarantees that the algorithm
22 A. Yes. 22 will explain, will lead to the correct
23 Q. Do you recal other instancesin 23 answer.
24 which you had firsthand experience with 24 Q. Soit might return the correct
25 non-exhaustive searching in or before 2000? 25 answer, but it also might not?
Page 27 Page 29
1 A. Another approach by 2000 used for 1 A. A high probability it will not.
2 non-exhaustive search would be hash tables. 2 Q. Canyou useabinary search to find
3 Q. Any other examples that you can 3 anear match or only an exact match?
4  recal of -- 4 A. The standard binary search on the
5 MR. NEMEC: Excuseme, I'll start 5 sorted array can be modified to find a near
6 that over. 6 match.
7 Q. Any other examples you can recall 7 Q. What sort of modification would be
8 of non-exhaustive search techniquesthat you | 8 required?
9 worked with in or before 20007 9 A. There are a couple of waysto
10 A. Not that | canrecal finding 10 implement it, but | would presume a standard
11 techniquesthat | have worked with. 11 way of doing that is after you do your binary
12 Q. You mentioned binary search. 12 search and you get an Mk array, then, you
13 A binary search is a non-exhaustive 13 know, conceptually you backtrack to your
14 search; isthat correct? 14 previous step and, you know, that middle
15 A. That iscorrect. 15 value on your previous step can be returned
16 Q. Canyouexplaintomebriefly howa |16 plusa, you know, near match.
17  binary search works? 17 Q. You aso mentioned hash tables.
18 A. Soassume you have an array of 18 Was the use of hash tablesaform
19 let'sassume numbers and solving in 19 of non-exhaustive searching?
20 increasing order, and the searchiistryingto |20 A. Yes
21 answer the question, isanumber inthearray |21 Q. Canyou explain how a hash table
22 ornot. And, you know, what doyouisyou |22 works? Ingenera terms.
23 check the middle point therein and compare it | 23 A. Sothetwo prototypical types of
24 with your number. If the number is, your 24 hashtables, I'll just describe one of them,
25 number issmaller than what'sinthe middle |25 right. Soit consists of an array, and each

8 (Pages 26 - 29)

Veritext Legal Solutions

800-567-8658

973-410-4040

Google Ex. 1020



Karypis

Page 30 Page 32

1 eementinthearray hasalink list 1 if they're available, the values as was

2 associated with it. So the way you store the 2 given, the data associated with the keys.

3 datathereisyou have afunction that will 3 Q. Okay. So now when it comestimeto

4 maptheoriginal, let's say keysinto some 4 search the hash table populated in the

5 range, you know, that isbonded fromoneto | 5 fashion you just described, how doesthe

6 thelength of that array that you use. Then 6 search process proceed?

7 you apply that function on that key. That 7 MR. LUNER: Objection to form.

8 givesyouanindex inthearray. Andthen 8 A. Sointhetypica way, if the --

9 you put the datainto that link list 9 actually the way the search proceeds was
10 associated with that element of the array. 10 dready explained, you know, prior to that.
11 So thisis how you populate a hash 11 Butyou take the key, you apply the hash
12 table, and then when you search, you havea |12 function that mapsin the range from one to
13 key, you apply exactly the same function, you| 13 the length of the array, and then you go to
14 gettoalink list that is associated with an 14 thelink list and then you do a sequential
15 element of that array which your hashvalue |15 scan of thelink list, and you compare the
16 mapsto; and then you, you know, sequentially| 16  actual key with the key stroke there. And if
17 scanthat link list to seeif that key is 17 they'reidentical you return back the data,
18 thereor not. 18 or thekey, it depends on what the values
19 Q. So by -- you used the term "key" 19 ae.

20 there. 20 Q. Soeachentry onthelink listis

21 Iskey -- what is akey? 21 associated with asingle reference work or

22 A. Thekey, the equivalent in my 22 multiple reference works?

23 previous example are the numbers that we 23 A. What do you mean by "reference

24  soreinthat, in that sorted array. 24 works'?

25 Q. Soakey istheentirety of the 25 Q. Let'sestablish another terminology
Page 31 Page 33

1 referencethat's served in the array, or it's 1 thing, because this may come up throughout

2 some representation thereof ? 2 theday.

3 A. ldontthink I --1fully --1 3 When speaking in terms of database

4 don't think your question isfully fleshed 4 searching, | at least use the term "reference

5 out. If -- can you rephrase, repeat it? 5 work" to refer to what is stored in the

6 Q. Sure, sure. 6 database and "query work" to be you are

7 I'm starting at a very fundamental 7 trying tofind in the database.

8 point, which isto understand what exactly 8 Isthat afair usage?

9 thekey representsin referenceto or in 9 A. | mean, that's your usage, which
10 relation to theitemsthat are stored in this 10 is, now that | know what itis. Soa
11  array. 11 reference work iswhat is stored on the
12 A. Okay. 12 database. A query work iswhat you useto
13 Soin avery genera setting, 13 query, right?

14  right, you know, it's -- for al the stuff we 14 Q. Sothat'stheterminology | used.

15 did-- with the patents that we'rediscussing | 15 Do you fed it's accurate from the

16 over here, you know, usually what akey 16 standpoint of a person skilled in the art?

17  representsis some way of describing, you 17 A. 1 think it does make sense, but

18 know, the datathey would liketo store. So |18 beyond the type of terms that people, we use
19 usually you talk about a key value pairs, or 19 inanormal setting. Sointhe normal

20 likeakey isan end file with the data. 20 setting someone will use a database entry,
21  Sometimes the data can be the key itself. 21 you know, and query.

22 Right? Sometimesthekey isjust aunique 22 Q. I'mnot trying to quibble over the

23 identifier of the data. 23 terminology. | just want to make sure we're
24 So what you store in the array or 24 speaking the same language.

25 inahash table, you store both the key, and 25 So the two terms you just used then
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1 were database entry? 1 entries.
2 A. Or database record. 2 Q. SolI'mnot surel followed that
3 Q. Or database record; and query? 3 last part.
4 A. Andthe query. 4 I had understood you to say you
5 Q. Okay. And | will try to stick to 5 comparethe query key to each entry on the
6 that terminology throughout today's 6 link list to look for amatch.
7 questioning. 7 Do | have that right?
8 A. Okay. Sowhat was your question 8 A. Theway the hash table querying
9 agan? 9 works, like you apply the hash function, you
10 Q. Okay. 10 get akey; based on that key you go to that
11 So the question | posed, then, was 11 entry inthetable, the table of link lists,
12 inthelinked list that you were describing, 12 right, so you go to that entry in the table
13 isanindividua entry on the linked list 13 that contains that specific link list, and
14 associated with asingle databaseentry ora |14  then you traverse that link list.
15 multiple database entries? 15 Q. Okay. Now how isitthat | go
16 A. Sointhelink list example that | 16 about finding the right entry in the table to
17 gaveyou usualy each entry inthelink list 17 thentraversethelink list?
18 isassociated with a single database entry. 18 A. So |l havethe hash function that
19 Q. So this hash table search process 19 takeswhat's called the key or the integer
20 that you're describing, then, the query is 20 that describesthat key and mapsit into a
21 compared to each entry on thelink list to 21 range from one to the length of the hash
22 determine whether thereis amatch; is that 22 table.
23  correct? 23 Q. Haveyou personally designed
24 A. Intheway | described it, if you 24  software systems that use thiskind of hash
25 implement alink list in astandard way, yes. |25 table?

Page 35 Page 37
A. Yes, | have.

Q. Anddidyoudo soin or before

1 Q. Andif amatch isfound, what 1
2 happens at that point? 2
3 A. If amatch isfound, so you either 3 20007?

4  returnto amatch isfound; or if thereis 4 A. Yes, | have.

5 dataassociated with that record, you know, 5 Q. Sowe've discussed hash tables and

6 you return the data as well. 6 binary searches.

7 Q. Andthisisasearch process that 7 Are there any other forms of

8 you would characterize as a non-exhaustive 8 non-exhaustive searching you were aware of in
9 9

process? or before 2000?
10 A. That would be a non-exhaustive 10 A. There are other methods of
11  search. 11 non-exhaustive searches that have been
12 Q. What isit about the search that 12 developed prior to 2000. | believe the Cox
13 rendersit non-exhaustive? 13 patents describe some of those methods. |
14 A. Sothekey element that makes a 14 believe they talk about the k-d trees as an

15 search to be non-exhaustive isif you think 15 example of a non-exhaustive search. They
16 of the hashtablein which every row of that |16 talk about clustering as an example of a

17 tablehasalink list associated with it, you 17 non-exhaustive search. And then they give a
18 know, asaresult of applying the hash 18 bunch of other examples, too.

19 function right away narrows down to oneof |19 Q. Sol should have asked, in the hash
20 thoselink lists, and | would search within 20 tables--

21 thatlink list. So | never search the rest 21 MR. NEMEC: Strike that.

22  of thevideo clipsin the hash table, that 22 Q. Inthe software systemsyou

23 areassociated with the different entries. 23 developed in or before 2000 that used hash
24 (Discussion off the record.) 24 tables, what were the hash tables used for?
25 A. Not associated with the different 25 A. Hash tables are very generic to
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1 likeatextbook data structure, to store key 1 that key that you obtain by applying that
2 vauepairs. | believe the hash table that | 2 hashfunction. Solet'scall it origina key
3 usedisjust to store the presence or absence 3 and derived key, right?
4 of aparticular key, so. 4 Q. Okay.
5 Q. Sowasit for storing any 5 A. Go ahead.
6 particular type of data? 6 Q. Thederived key being the hash?
7 What | mean by that istext as 7 A. Yes
8 opposed to audio or video or something like 8 Q. And then this, the hash table
9 that. 9 lookup that was generally known as of 2000,
10 A. Sothe question has to do with the 10 what you were seeking to do was find an exact
11 software system that | designed? 11  match to your hash, correct?
12 Q. Correct. 12 A. No. Theway hash tablesare
13 A. Theanswer isthey were not really 13 implemented in that link list what you
14 storing any data. 14 actually storeisthe original key.
15 Q. Inor before 2000, did you ever use 15 Q. Okay. Sointhelookup processare
16 ahash tableto locate near matchesto akey? |16 youlooking to match identical keys?
17 A. No, | never did. 17 A. You -- when you compare the query
18 Q. Wasit generally known to people 18 Kkey to each of therecord inthelink list,
19 skilledintheart in or before 2000 that you 19 soyou look to match the identical keys, you
20 could use hash tables to find a near match 20 know, inthe original, of the original keys.
21 between aquery key and a database reference? 21 Q. Soin practice, a non-exhaustive
22 MR. LUNER: Objection to form. 22  search would take the form of an algorithm
23 A. Sothe question isabout finding a 23 implemented in the software, right?
24  near match, correct, between the query key | 24 A. | would expect so, yes.
25 and the database key, right. 25 Q. Dr. Cox doesn't disclose any
Page 39 Page 41
1 Q. Correct. 1 specific non-exhaustive search algorithmsin
2 A. No, prior to 2000 there were some, 2 his patents, does he?
3 you know, | would say early work or some work 3 A. You mean he describes a bunch of
4 onusing specifically design hash functions 4 non-exhaustive search algorithms. | presume
5 that would allow you to do something like 5 that means discloses right?
6 that. 6 Q. Hedescribes categories of
7 Q. But generally speaking, the key 7 dgorithms, correct?
8 matching that would take place in the hash 8 A. | think he describes some specific
9 tablewould be exact matching, as of 2000? 9 dgorithms. | believe he talks about k-d
10 A. That would be correct. 10 treesand vantage point trees. So those are,
11 Q. But an exact match between a query 11 you know, | mean they are specific
12 key and akey in the database may not 12 agorithms.
13  correspond to an exact match between the work 13 Q. Understood. And ak-d tree, for
14  from which the key was derived, correct? 14 example, could be implemented in avariety of
15 A. If I understood your question 15 ways, right?
16 correctly, what you're asking isafal line, 16 A. Yes.
17 is-- actually, repeat your question, because 17 Q. AndDr. Cox doesn't disclose any
18 | don't think | understood your question. 18 specific way of implementing ak-d tree, for
19 Q. Sure. Thekey, thekey, and I'll 19 example, right?
20 back up alittle bit. The key is derived 20 A. | don'trecal if he does.
21 fromalarger set of data, correct? 21 Q. Hedoesn't disclose a specific way
22 A. Again, there are two keys that we 22  of implementing any other non-exhaustive
23 aretaking about here, right? So oneisthe 23 dgorithm, right?
24 key that is associated with the data, right. 24 A. 1 donot recall he describes
25 And then thereisthat, let's say the hash of 25 gpecifically of implementing, no.
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1 Q. Do you understand Dr. Cox to have 1 right, within a song that the query matches,
2 disclosed any new type of non-exhaustive 2 right, then, you know, that segment would be
3 search agorithm? 3 theresult of the query.
4 A. | donot recall Dr. Cox disclosing 4 Q. Inyour experience have you ever
5 any new agorithm for a non-exhaustive 5 heard asearch that looks at every entry in a
6 search. 6 reference database characterized asa
7 Q. You understand that the Patent 7 non-exhaustive search?
8 Tria and Appea Board has proposed a 8 MR. LUNER: Can you repeat the
9 congtruction of the term "non-exhaustive' for | 9 guestion?
10 usein these proceedings, correct? 10 MR. NEMEC: Sure.
11 A. Correct. 11 Q. Inyour experience, have you ever
12 Q. And the board has stated that "The 12 heard asearch that looks at every entry in a
13 non-exhaustive search should be construed as | 13 reference database characterized as a
14  asearch that locates a match without 14  non-exhaustive search?
15 comparison to al possible matches,” right? | 15 A. Soif thegoa of that query wasto
16 I think you might be looking for 16 return an entry in the database as a result,
17 thechart of the constructionsin your 17 like, what you described is an exhaustive
18 report. It's-- 18 search.
19 A. It'spage 39. 19 Q. Soyou think aperson of ordinary
20 Q. Yes. That'sthe oneyou'relooking 20 skill inthe art would be incorrect to
21 for? 21 characterize a system that looks at every
22 A. Yes 22  entry in the database as a non-exhaustive
23 So | believe you said a search that 23  search?
24  locates amatch without acomparison of all | 24 A. Soagain, if theresult of that
25 possible matches, right? Yep. 25 query wasto identify an entry in the
Page 43 Page 45
1 Q. What do you understand "possible 1 database, s0 yes, that would be an incorrect
2 matches' to mean in that definition? 2 characterization.
3 A. So by possible matchesin the 3 Q. Andwhat if the search looked at
4  definition, my understanding of that would be | 4 every entry in the database but only looked
5 what istheresult of aquery. | believein 5 at one byte of datain each entry in the
6 both the Cox patents as well as some of the 6 database; would it till be correct to
7 patentsthat Ghias and Iwamura, theresult of | 7 characterize that as a non-exhaustive search?
8 thequeryis, let'ssay arecord, isa 8 A. Soaquery that looks at every
9 melody. Right. So that part, right, isa 9 entry in the database, right, even if it only
10 possible match. 10 looks at asubset of the datain each entry
11 Q. Soapossible match is something 11 inthe database, right, will still be an
12 that would, it's something in the data set 12 exhaustive search.
13 that would correspond to the query; is that 13 Q. Andthat'strue eveninthe
14 an accurate way of putting? 14  circumstance where the query you are looking
15 A. | mean possible match is something 15 for in the database is one byte, and each
16 inthe database that can potentially be 16 entry in the database is ten megabytes?
17  returned as an answer to aquery. 17 A. Again, if thegoal of the query was
18 Q. Soif we're querying a database of 18 toidentify one of those records, right, so
19 songs, and the system returned a statement 19 thefact that it only compares one byte and
20 that the query matched the last ten seconds 20 still hasto go through all the recordsin
21 of asong in the database, then what would be | 21 the database, that still will be a
22 the match? 22 non-exhaustive search -- excuse me, will
23 MR. LUNER: Objectiontotheform. |23 till be an exhaustive search.
24 A. If the system was designed to 24 Q. Wasthat the manner in which you've
25 identify, you know, the specific segments, 25  used and understood the term "non-exhaustive"
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1 throughout your career? 1 isableto determinethat 75 of the 100
2 A. Yes. 2 records need not be searched?
3 Q. You'reconfident that in all the 3 A. Wéll, the algorithm will not
4 presentations you've given and papersyou've | 4 necessarily determine 75 percent, but it will
5 authored you've never defined non-exhaustive| 5  determine that, you know, a, potentially a
6 inadifferent way? 6  subset of the datawill not need to be
7 MR. LUNER: Objection, form. 7 searched.
8 A. It'shard for meto recal every 8 Q. Inyour exampleit was 75 of 100.
9 single paper | wrote and every presentation | 9 That'swhy | used that.
10 gave, but | believeto alarge extent that's 10 A. Yes.
11 my, you know, that's my definition of an 11 Q. So how would the algorithm go about
12  exhaustive search, the one that would search |12  determining what subset of information need
13 every record, right. 13  not be searched?
14 Q. Soit'spossible that there may be 14 A. Sointhe hash table example that |
15 other waysin which you've used the term 15 gaveyou, soif | load the records, using the
16 "non-exhaustive" throughout your career;is |16 approach that | outlined before, then given a
17 that what you're saying? 17 key that | would like to locate the record
18 MR. LUNER: Objection, form. 18 for, right, if | applied exactly the same
19 A. Itcanbepossible, but | don't 19 approach to generate the hash key, right,
20 recal any other uses. 20 that would get meto alink list that | know
21 Q. Doyou believe aperson skilled in 21 that if any other record with the same key
22 theart would beincorrect to characterize a 22 had been submitted before, would have been
23 search where every entry inthe databaseis |23 putinthesamelink list, so let meresearch
24  searched but only afraction of the datain 24  thatlink list.
25 each entry is searched as non-exhaustive? 25 Q. So the determination of which
Page 47 Page 49
1 A. | believe that would be incorrect. 1 recordsin the database can be excluded from
2 Q. Takealook at paragraph 80 in your 2 thesearchismade, at least in part, based
3 declaration, if you would, Exhibit 1. 3 onthe nature of the query, correct?
4 A. Okay. 4 A. So the determination of which
5 Q. Inthat exampleyou refer to a 5 records not to include, to exclude in the
6 situation where there are 100 recordsin a 6 searchisafunction of the query.
7 database. 7 Q. Because we can't know where not to
8 Do you see that? 8 look until we know what we're looking for,
9 A. Yes, | do. 9 correct?
10 Q. Andthenyou, say, "A 10 A. 1 would think so, yeah.
11 non-exhaustive search could use an 11 Q. And in that fashion, the content of
12 intelligent agorithm to exclude 75 records 12  every entry in the database is taken into
13 fromthe search such that only 25 wouldbe |13  account in deciding which entries to search
14  searched during the comparison process.” 14  and which not to search, correct?
15 Do you see that? 15 A. That is not the case, because the
16 A. Yes. I'mjust reading this now. 16 hash table examplethat | gave you, that, you
17 Yes, | read that. Yes. 17  know, | do not take into account the content
18 Q. Sointhisexample, how would the 18 of every entry in the database at search time
19 intelligent algorithm you were referring to 19 tofigure out what to search or what not to
20 go about excluding 75 records from the 20 search.
21 search? 21 Q. But you do take into account some
22 A. Thehash table example | just gave 22 information about every entry in the database
23 you would be an example of an algorithm. 23 inorder to determine where to search and
24 Q. Ingenera terms, then, how isit 24 where not to search, correct?
25 inthat hash table example that the algorithm | 25 MR. LUNER: Objection to form.
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1 A. Notinthe hash table example | 1 something in common with respect to the key,
2 gaveyou. 2 right. So there hasto be some property of
3 Q. What about other examples? 3 thekey that, you know, put those guysin the
4 A. | cannot think off the top of my 4  same bucket.
5 head of amethod that would take into account| 5 Q. That property of thekey isin some
6 al the entriesin the database during the 6 fashion representative of the recordsin that
7 query phase, in order to determine what to 7 bucket, correct?
8 search and what not to search. 8 A. Agan, if wetakethe very generic
9 (Discussion off the record.) 9 view of arecord consisting of akey and some
10 A. Inorder to determine what to 10 data, right, you know, and the key is away
11  search and what not to search. 11  of retrieving the data which may or may not
12 Q. Sothehash tableistheonly 12 besimilarly be associated with the data,
13 examplethat comesto mind? 13 then the answer to your question is no.
14 A. I'msorry, but | thought your 14 Q. Something about that key that
15 question was for an example of the algorithm, | 15  represents the bucket is indicative of
16 right? So your question was -- what wasyour | 16 ~ whether our search should consider the
17 question? 17 entriesin that bucket; isn't that correct?
18 Q. Widll, I'll ask it adifferent way. 18 A. Canyou repeat your question again?
19 Aside from a hash table, can you 19 Q. Sure. Something about the key that
20 think of any other intelligent algorithm by 20 representsthe bucket of recordsis
21 whichyou could exclude 75 recordsfroma |21 indicative of whether, in a given search, the
22 100-record database and focus only on the 22 contents of that bucket should be examined,
23 remaining 25? 23  right?
24 A. A method like ak-d tree or any 24 A. That depends on the data search
25  other space-partitioning method, you know, |25 that you use or the method that you use. For
Page 51 Page 53
1 form category. 1 instance, in ahash table, each, it'sthe
2 Q. So how would a space-partitioning 2 hash value of the original key that returns
3 method like this allow usto exclude records 3 thebucket. Sothat may lead to buckets
4 from the search? 4 containing records which hash key valueis
5 A. So aspace-partitioning method is, 5 thesame, right. Soif that's what you mean
6 you know, isto alarge extent similar ideas 6 by indicative, yes, ahash table that falls
7 likeahash table; but what you do isyou 7 inthe same bucket are keys such that the
8 gplit each of the dimensions of, you know, a 8 hash value -- hash key values are the same.
9 high-dimensional feature, right, or a 9 Q. Sothenin the search process, we
10 multidimensiona feature, right, sothat you |10 would be looking for a correspondence between
11 storethe datain the appropriate buckets 11 the query and the key to determine whether to
12 based on the dimensions of the record, of the | 12  further consider the contents of a given
13 key of the record, and then you use exactly 13  bucket; isthat right?
14 the same approach to select the buckets. 14 MR. LUNER: Objection to form.
15 Q. Sothedecision of what database 15 A. | mean aquery consists of, |
16 records go in what bucket is based on the 16 presume, akey, right? So when you say
17 nature of the database records, right? 17  between aquery and akey, what do you mean?
18 A. Thedecision of which database 18 Q. Weéll, let me step back from thisa
19 record goesto which bucket isafunction of | 19 bit, and let's put aside the hash table for a
20 the, of the key associated with that 20 moment.
21 database, right. 21 A. Okay.
22 Q. Soall the databaserecordsin a 22 Q. And let'stalk about this, the
23 given bucket have something in common with| 23 space-partitioning example.
24  one ancther, correct? 24 A. Okay.
25 A. They -- dl the records have 25 Q. In the space-partitioning example,
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1 and correct meif I'mwrong, but you are 1 assuming my decisiontreehasX,Y and Z,in
2 essentialy creating a decision tree with 2 that order. So go downin X and within that
3 inteligently organized information downthe | 3 X bucket, as| say, with my range, you know,
4 various branches of the tree, correct? 4 | will branch, take the path associated with
5 A. Sothedecision treeisacorrect 5 theY bucket, and then within that, | will
6 anaogy. Theleve of intelligenceis up 6 takethebranch that'sin the Z bucket.
7  from the partition, but the decision treeis 7 Q. If you had areference database
8 agood way of thinking about it. 8 containing asingle entry, would it be
9 Q. Soit'sorganized in some fashion 9 possible to non-exhaustively search that
10 such that information with some quality in 10 database?
11  common is down one branch, and information | 11 A. I'msorry. Your question wasif |
12 with adifferent quality incommonisdowna |12 had adatabase consisting of one entry, will
13 different branch, right? 13 itbepossibleto searchitina
14 A. Soit'sorganized such that, you 14 non-exhaustive way?
15 know, keys, right, to then put certain 15 Q. Correct.
16 dimensionsfor certain characterization would | 16 A. Theexamplethat | gave you, from
17 fall into one branch of the tree versus the 17  both ahash table and as well as, you know,
18 other. 18 space-partition method, evenif | had a
19 Q. Okay. Sonow whenwerelookingto |19 singleentry, | can still, you know, my
20 searchthat tree, we start withaquery. And |20 search, I'm not even going to examine that
21 our god istoif there'sanything in the 21 area, that entry under certain conditions.
22 treethat matchesthe query, right? 22 Q. Isthat because you are considering
23 A. Correct. 23 there would be empty branches, for example,
24 Q. So we need to decide which branches |24 inthe--
25 areworth looking down in this organized 25 A. Inthe empty branches, there can be
Page 55 Page 57
1 tree, correct, and which oneswe canignore? | 1 empty link listsin the hash table.
2 A. Sotheway the space-partitioning 2 Q. If you had a database with, if you
3 methods work, based on the dimensions of the] 3 had amusic database that contained one entry
4  key, the Pk could be one path down thetree. | 4  with 100 songs appended back to back, would
5 Q. Soyou said the Pk -- I'm sorry? 5 it be possible to non-exhaustively search
6 A. Soit'sbased on the values along 6 that database determine whether it contained
7 thedimensions of the key, they pick one path | 7 aparticular song?
8 downthetree. 8 MR. LUNER: Objection to form.
9 Q. Oh, | see. Sowe evaluate whether 9 A. Wiédll, in the example that you gave,
10 thedimensions of the query key correspond to| 10 arecord over thereis not one song. It's
11 thedimensions associated withthekeyson |11  how many songs you said there were. Right?
12 one of the branches? 12 So all the examples that we talked
13 A. Again, there are many waysto 13 sofar waslooking at things like returning
14 implement space-partitioning methods, but 14  back arecord, right? In the example that
15 let's keep something very simple. Let's 15 you said, you know, | have one record, right?
16 assumethat we have akey that consists of 16  And the result of my query would be one
17 threedimensions, XYZ. And | split my X 17  record.
18 dimensioninto ten things, theY dimension |18 Q. Soan entry in the database may
19 intotenthings, and the Z dimensionintoten |19 constitute multiple records; is that what
20 things. Right. 20 you'resaying?
21 So given aquery, | look at the XYZ 21 A. No, that's not what I'm saying.
22 values, right. And that would get meto, 22 Q. I'mnot following that.
23 based on the value of the X value that the 23 In my example, you have a database
24 key has, that would pick the appropriate 24 -
25 bucket to get me down to the X branch, 25 A. Yes
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1 Q. --withasingle entry containing a 1 over here, right. But one possibility for
2 file of 100 songs appended back to back. 2 something like that is to create, you know,
3 Do you understand? 3 some sort of a, you know, like some sort of
4 A. Sure. 4  anindex or something, you know, that relates
5 Q. Andthequestionis. Isit 5 toitthat will extract, you know, from that
6 possible to non-exhaustively search that 6 singlerecord, you know, some signature of
7 database to determine whether a particular 7 those subsets and then, you know, use those
8 songispresent? 8 signatures, put them into some sort of a hash
9 A. Sowhat are the keys associated 9 table or space-partitioning structure,
10 with that one -- 10 generate exactly the same thing for my query;
11 Q. Pardon? 11 andthenif I've never seen something like
12 A. What isthe key associated with 12 that in the past, then | can answer no
13 that one entry? 13  without searching another single item.
14 Q. What isthe key associated with it? 14 Q. Turning back to your examplein
15 I'm not specifying any particular structure. 15 paragraph 80 with the 100-record database
16 In generd, isit possible to 16 whereby you are able to exclude 75 records,
17  construct an algorithm that would searchthat | 17  the process of excluding those 75 recordsis
18 database in anon-exhaustive fashion? 18 not arandom selection process, correct?
19 A. If | understand your question 19 A. By "random selection,” what do you
20 correctly, so what you're asking isthe 20 mean?
21 following; if | have asingle record 21 Q. Youdon'tjust randomly exclude 75
22 containing some data, right, and | would like |22  records from the search, in order to narrow
23 to perform aquery that will tell mewhether |23  the search set?
24 or not that record contains a certain subset, 24 A. There can be methods that, you
25 that isthe query that we are asking over 25 know, they will, can exclude a random subset
Page 59 Page 61
1 here? 1 and then can provide some probabilistic
2 Q. Correct. 2 recovery damages.
3 A. Canasinglerecord database, 3 Q. Sothere are approaches where you
4  right, solve a nonsubset problem using a-- 4  could just randomly exclude a certain number
5 sothe subset identification problem, right, 5 of recordsin order to simplify the search
6 using anon-exhaustive search? 6 process, at the risk of missing amatch?
7 Q. Right. 7 A. Yes
8 A. | canthink of nothing on the top 8 Q. Would that be a non-exhaustive
9 of my head. Either one or the other way, | 9 search?
10 mean there can be other methods that will 10 A. That would be, that would qualify
11 alow youtodothat thingina 11 asanon-exhaustive search.
12  non-exhaustive fashion. Liketherecanbea |12 Q. Andlikewise, if you have an
13  method that is non-exhaustive. In this 13 intelligent process of evaluating which
14 particular case, there may be a method that 14  recordsto review and which records not to
15 we may have to search that record. 15 review, would that be a non-exhaustive
16 Q. But it could be done 16 search?
17  non-exhaustively? 17 A. What would make it a non-exhaustive
18 A. If | haveasingle recordin my 18 searchisif | have a mechanism by which to
19 databaseand | want to answer the question, |19 eliminate records without having to review
20 doesthe record contain a particular subset, 20 eachrecord, right? Soif as part of the
21 therecan beaway to designthe systemsuch |21 eimination | haveto review arecord, you
22 that it can answer no, right, without having 22 know, as part of the query processing, prior
23 tovisit that onerecord. 23 to eliminating, that would be an exhaustive
24 Q. How would you do that? 24 search, because | have to consider every
25 A. Agan, I'mgoingontopof my head |25 record.
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1 Q. Sowhat you want is a system where 1 recovery of the records, whether that record
2 you know enough about each record in the 2 exists, without having to look at anything
3 database to make a determination asto 3 dse
4 whether or not to examine that particular 4 MR. LUNER: Isitatimefor a
5 record, when presented with a given query, 5 break?
6 correct? 6 MR. NEMEC: Sure. | wasjust
7 A. Repeat your question again, because 7 noticing it was 10:38.
8 I don'tthink I follow. 8 THE VIDEOGRAPHER: Thetimeis
9 Q. Sure. A system, indesigning a 9 10:36. We're going off the record.
10 non-exhaustive search system, what you want 10 Thiswill be the end of disk number 1.
11 isan arrangement whereby you know something | 11 (A brief recess was taken.)
12  about each record in the database such that 12 THE VIDEOGRAPHER: Thetimeis
13 when presented with a given query, you can 13 10:48. We're back on therecord. This
14  make a determination of whether or not to 14 is the beginning of disk number 2.
15 look at the content of that record? 15 Q. Dr. Karypis, are you familiar with
16 MR. LUNER: Objection to form. 16 theterm "linear search"?
17 A. No, that isnot how a 17 A. Yes
18 non-exhaustive method work. | mean in your 18 Q. That'sasearch that -- or, pardon
19 example, you still tie the determination of 19 me, that's aterm that you used in your
20 not looking something by, you know, making a 20 declaration in this case, right?
21 decision about each record at query time. | 21 A. Yes.
22  mean non-exhaustive search, which at that 22 Q. lIsalinear search an exhaustive
23 point intime, you know, the fact that | have 23  search?
24 to make adetermination of not to look 24 A. Sotheterm "linear search" isused
25 something by looking at every object, every 25 to characterize the complexity of an
Page 63 Page 65
1 record, that would still be an exhaustive 1 agorithm and has nothing to do with whether
2 search. 2 anagorithm does or it doesn't --
3 A non-exhaustive search is a search 3 Q. | didn't hear the last part, |
4 that it only looks at a subset, right, of 4 apologize.
5 let'ssay the records, comes up with some 5 A. Theterm linear search hasto do
6 matches; and it doesn't do anything withthe | 6  with characterizing the complexity of the
7 rest, not even going through to simply 7  agorithm and has nothing to do with whether
8 determine whether or not it would consider 8 thesearch is exhaustive or non-exhaustive.
9 that. 9 Q. Soit'spossibleto havealinear
10 Q. Sointheexampleyou just gave, 10 search that is non-exhaustive? That wouldn't
11 thesystemiscompletely blind tothecontent |11  beacontradiction in terms?
12  of therecords that you're not searching? 12 A. Soif | define the complexity,
13 MR. LUNER: Objection to form. 13 it's-- s0, yes, in the linear search, right,
14 A. Soat query time, right, the system 14 sowhen| -- the parameter that | have of
15 only considersthe example that it searches. |15 interest in the number of records, | summons
16 Right? That isthe query time. 16 anumber of records. Soif | have alinear
17 Q. What do you mean by "query time'? |17 timeagorithm that is with respect to the
18 A. So again, going back to that very 18 number of records, right, then that will
19 simpleexamplethat | think illustratesmany |19 indicate an algorithm | have to search of the
20 of thoseideas, you know, a hash table, a 20 records, so that would be an exhaustive
21 query time, the algorithms, we never looked |21 search.
22 at any of algorithms. Right. The data 22 Q. Okay. Sointheexampleyou just
23 dructureisdesigned in such away so that 23 gave, thelinear search would be exhaustive,
24 by only focusing on the stuff associated with |24  correct?
25 thatlink list, right, it can guarantee the 25 A. Yes, intheexamplel just gave,
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1 right, alinear -- an exhaustive search 1 different things.
2 agorithm that hasto visit every record will 2 Q. Aredifferent, okay.
3 have acomplexity that is going to be in the 3 Now what about in the context of
4  order of the number of records, so it would 4  the Cox patents, do you understand those
5 bealinear complexity. 5 termsto be used the same or different?
6 Q. Soisalinear search always 6 A. Sointhe context of the Cox
7 exhaustiveis my question? 7 patentstheterm "linear" or "sublinear”
8 A. If thegoal of thesearchis 8 refersto linear time or sublinear time. At
9 identify asingle record, right, in which the 9 which point in time those are measures of
10 fitnessof record is determined entirely by 10 complexity, so they are the same things.
11 therecord itself, right, an exhaustive 11 Q. Let'stakeamoment to look at that
12 search would be alinear search. 12 inthe patents. We might aswell go ahead
13 Q. | think I understand your question, 13 and mark all four patents at this point so
14 but I'm afraid we may be coming at thisfrom | 14 that you have them available as they come up.
15 opposite directions. 15 MR. NEMEC: Wewill mark as Karypis
16 The question that I'm posing is 16 Deposition Exhibit 2, U.S. Patent
17 whether alinear search is always exhaustive. | 17 8,010,988.
18 A. Solet megiveyou an example of a 18 Mark as Karypis Exhibit 3, U.S.
19 linear search that may not necessarily be 19 Patent 8,205,237.
20 exhaustive. Okay. 20 Karypis Exhibit 4 will be U.S.
21 If the part of my searchisto find 21 Patent 8,640,179.
22  the best combination of K IDs, of K records | 22 And Karypis Exhibit 5 will be U.S.
23 inmy database. An exhaustive search of that | 23 Patent 8,656,441.
24 will have to enumerate, will have to visit 24 (Karypis Exhibit 2, Photocopy of
25 every, every potentia, you know, match, 25 U.S. Patent No. 8,010,988, marked for
Page 67 Page 69
1 right? Soit would be every potential K 1 identification, this date.)
2 subset, so that would be an exhaustive 2 (Karypis Exhibit 3, Photocopy of
3 search, which complexity isnow goingtobe | 3 U.S. Patent No. 8,205,237, marked for
4  linear than on the records, you know. 4 identification, this date.)
5 Q. Isittypica intheart to 5 (Karypis Exhibit 4, Photocopy of
6 determine alinear search as a sequential 6 U.S. Patent No. 8,640,179, marked for
7 search of al N entriesin the database? 7 identification, this date.)
8 A. So can you repeat your question 8 (Karypis Exhibit 5, Photocopy of
9 again. 9 U.S. Patent No. 8,656,441, marked for
10 Q. Isittypical inthe art to define 10 identification, this date.)
11 alinear search as a sequential search of al 11 Q. Dr. Karypis, you have the four
12 N entriesin adatabase? 12 patentsin front of you?
13 A. So asearch that has alinear 13 A. Uh-huh.
14 complexity, okay, and if itsgoal isto 14 Q. Takealook at, if youwould, at
15 return asingleresult, right, you know, then 15 Exhibit 2, the '988 patent.
16 alinear search under those conditions, you 16 A. Yes.
17 know, will lead to a sequential scan. 17 Q. Andin particular column 9.
18 Q. Soyou've mentioned a couple of 18 A. Yes.
19 timesthe concept of linear complexity, and | 19 Q. Andline25. Doyouseea
20 my questionissimply about theterm alinear |20 reference to the term "linear search” there?
21  search. 21 A. Yes.
22 Are these two separate concepts, or 22 Q. What do you understand linear
23 arethey one and the same to you? 23 search to mean in that context?
24 A. Those two concepts, without any 24 A. Let meread the context.
25 other context associated with them, are 25 Q. Sure.
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1 A. So the meaning of linear searchin 1 Q. Now, in paragraph 83 you're
2 thiscontext isasequential search. 2 describing a hypothetical search where the
3 Q. A sequential search, okay. 3 query work isABC, and you're lookingina
4 That's a different concept from the 4 database for records that would match ABC,
5 linear complexity concept that we were 5 correct?
6 discussing amoment ago? 6 A. Very good.
7 A. Solinear, it saysover here, 7 Y es, so what was your question
8 describesaway of searching. Thelinear 8 agan?
9 time complexity describes the complexity. 9 Q. Just try me out to make sure I'm
10 Q. Andwhen Dr. Cox usesthetermin 10 understanding the example that you've
11 hispatent here, he's talking about the way 11 provided here.
12 of searching, right? 12 A. Yes.
13 MR. LUNER: Objection, form. 13 Q. Query work isABC, and the database
14 Q. Isthat how you interpret him using 14  contains strings of letters, correct?
15 theterm? 15 A. Correct.
16 A. Sotheuseof term "linear search” 16 Q. Andwe'relooking for amatch to
17 over here hasto do with theway herefersto |17 ABC in the database?
18 the -- the way the algorithm scans 18 A. So therecords consists of strings,
19 sequentialy the entries of the -- the N 19 right. Wewon't have aquery. And what
20 entries. 20 weretryingto find out isweretrying to
21 Q. And as described here in the Cox 21 find the record that, you know, you know, has
22 patent, that linear search is an exhaustive 22 ABC, whosestring isABC.
23 search, correct? 23 | believe the setup over hereis
24 A. So that would be an example of an 24 very simple. | have records consisting of
25 exhaustive search, yes. 25 three-character words, and my query isa
Page 71 Page 73
1 Q. Now, if you take the example of a 1 three-character word, and | want to go and
2 searchthat considers every entry ina 2 find amatching record.
3 multi-entry database but looks at so little 3 Q. Andif I look through the database
4 of each entry that it can't reliably 4  inyour exampleto seek amatch to ABC, |
5 determine whether a match existsin that 5 look at thefirst |etter in each database
6 entry or not, would you till characterize 6 entry and exclude those that don't begin with
7  that as an exhaustive search? 7 A, tonarrow the data set.
8 A. Sothat would be an exhaustive 8 Does that step render the search
9 search, because you have to look at every 9 non-exhaustive?
10 entry in every record in the database. 10 A. Sothefact that | have looked at
11 Q. Evenif you're not looking at 11 every record in the database, you know, makes
12 enough from each entry to really know whether 12  the search to be exhaustive.
13 amatch existsin that entry or not? 13 Q. Soinyour example you would not
14 A. The-- | believe that's the case. 14 examine any entry that doesn't begin with A,
15 Yes, that would be the case. It would be an 15 beyond identifying the fact that that entry
16  exhaustive search. 16 doesn't begin with A, right?
17 Q. Soevenif welook at asingle bit 17 A. Soinmy example, we examine every
18 of information in every entry in the 18 entry, perform acomparison on the first
19 database, that's an exhaustive search in your 19 character and then returns folds of those
20 view? 20 recordsthat did not match.
21 A. That'san exhaustive search in my 21 Q. And it will examine further the
22 view, yes. 22 entriesthat do begin with A, correct?
23 Q. Let'sturn back to your 23 A. That would be correct.
24  declaration, Exhibit 1, at paragraph 83. 24 Q. It will move on to the second
25 A. Paragraph 83. 25 letter?
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1 A. Weéll, that would be done on a 1 non-exhaustively?
2 record-by-record basis. Given aquery, given | 2 MR. LUNER: Objection to form.
3 arecord, first compare the first character 3 A. Sothequestion you're askingis, |
4  of the query and thefirst character of the 4 have ahypothetical database containing
5 record. If they match, we continue. The 5 dtrings of length 9, right?
6 second character of the query would be the 6 Q. Right.
7 second character of the record. If there'sa 7 A. And my query isastring of length
8 match, well continue. 8 3?
9 But if at any given point in the 9 Q. Correct.
10 processthereisno match, weterminate, we | 10 A. And | want to solve a subset
11 return false, and we move on to the second 11 problem?
12 one 12 Q. Correct.
13 Q. Without looking further at the 13 A. Substring problem, right? It'sa
14 remainder of that reference, correct? 14 substring contained in one of the records.
15 A. You're-- correct. 15 Q. Right.
16 Q. Now, inyour exampleyou'relooking |16 A. Andyour question is, can | think
17 for an exact match to ABC, correct? 17 of amethod that would alow me to do that
18 A. Inthisparticular case, | believe 18 thing in a non-exhaustive way?
19 s0,yes. 19 Q. Right.
20 Q. What if you were running this 20 A. Sotheanswer to that isyes. This
21 searchtolook for something that wassimilar |21  isexactly the same example that, the
22 toABC? 22  solution approach that | gave you for your
23 A. How will you define "similar"? 23 example of aone single record database.
24 Q. What if we werelooking for 24 Q. And how would that, how would it
25 something that had at |east two of the 25 work?
Page 75 Page 77
1 lettersin sequence in common? 1 A. Soif | wasto design a system that
2 A. Okay. Soinascenario likethat, 2 would allow meto do in that fashion, | will
3 inthisparticular example, | will compare A 3 for each query in the -- for each string from
4 with B, right. So-- but | can potentially 4 the database | will extract every substring
5 have, you know, B and C matching what comes 5 of length 3, use those substringsto, to
6 afterwards. So | will continue, you know, 6 create-- let's say in the context of
7 comparing until | can reliably determine that 7 strings, it would probably make more sense.
8 that string cannot qualify as a match, at 8 There'sadatabase structure called an
9 which point intime | will stop examining any 9 inverted index, which is something similar to
10  more records. 10 ahash tableidea; and then given that query
11 Q. Inthat case you may need to get 11 string, | will just then search the records
12 through every letter in the sequencein every 12 that have that and nothing else.
13  entry in the database to determine whether or 13 That would be an non-exhaustive
14  not thereisamatch, correct? 14  search.
15 A. | would think that depending on the 15 Q. Sointhe processyou just
16 query string and the definition of 16 described, then, you'd consider al the
17 “"similarity” that you have, that would 17 extracted index values?
18 requireto actually compare everything, in 18 A. Not during the query time, if that
19 other words, to not early terminate a 19 iswhat your questionis. During the query
20 comparison. 20 timel only consider the extracted index
21 Q. What about a system in which your 21 vauesthat match my query.
22  database contained nine-letter strings, and 22 Q. Sotoform the extracted index
23 your goa wasto find the presence of a 23 values, you take into account the content of
24 three-letter string in one of the database 24 each record, correct?
25 entries? Could you perform that search 25 A. 1 doit-- during the indexing
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1 time, you know, | doit, yes. 1 Q. Isit your understanding from the
2 Q. And then at the query time, you 2 disclosure in the Cox patents that Dr. Cox
3 consider only the, only the index values that 3 wasnot concerned or --
4 have something in common with your query? | 4 MR. NEMEC: Strike that.
5 A. Thatiscorrect. 5 Q. --wasnot interested in finding an
6 (Discussion off the record.) 6 exact match in the data sets to be searched?
7 A. That iscorrect. 7 A. | don'trecal that, you know, in
8 Q. I'mgoing to move on to another 8 thedisclosurethat it was an explicit
9 term. Theterm "neighbor” appearsin certain | 9 statement, saying it's, you know, we do not
10 of the challenge claims of the Cox patents, 10 want the exact match or the closest match.
11 right? 11 Q. Some of the examples Dr. Cox uses
12 A. Thatiscorrect. 12 for application of hisinvention in the
13 Q. Aswell as"near neighbor"? 13 patentsareto identify songs and video
14 A. | believe so. 14 works, correct?
15 Q. And theterm "neighbor search" also | 15 A. | believe so.
16 appearsin some claims? 16 Q. You think it'swithin the spirit of
17 A. | believe so. 17 that application to ignore exact matches of
18 Q. And"identifying a neighbor" 18 audio or video works in the search process?
19 appearsin some claims? 19 MR. LUNER: Objection to form.
20 A. | believe so. 20 A. Soagain, I'm not very familiar
21 Q. Asof 2000, is neighbor searching 21 with those applications from an
22  something that you were familiar with? 22 implementation and from a business
23 A. Yes. 23 standpoaint, right; but ignoring the exact
24 Q. Dr. Cox doesn't purport to have 24  matches, right, is -- you know, those things
25 invented neighbor searching in his patents, 25 exist, right. There should not be, no.
Page 79 Page 81
1 doeshe? 1 Q. Soif theintent of your systemis
2 A. | don't believe so. 2 toidentify asongin adatabase, if that
3 Q. Andinfact it was aconcept well 3 exact work existsin the database, you're
4 known to people skilled in the art in and 4 goingtowantto findit, right?
5 before 2000? 5 MR. LUNER: Objection to form.
6 A. Thatistrue. 6 A. | meanto alarge extent that has
7 Q. Ingeneral, what was neighbor 7 todo with a specific application, right? |
8 searching used for as of 20007 8 cantake scenariosin which given aquery, if
9 A. Sol canthink of two -- two 9 thereissomething identical in your
10 journal applicationsfor that. Oneisto 10 database, you know, that may not necessarily
11 speed up search, and the second oneisto 11 bewhat you're after, something that is close
12 enable-- actualy, speeding up searchis 12 tothat. Andyou know, for atypical
13 probably the primary application of that. | 13 example, something like that would be like a
14 mean the driver behind it. 14 recommended system.
15 Q. And how isit that use of neighbor 15 Q. Inyour work have you ever designed
16 searching would speed up the search? 16 asystem for recognition of audio content?
17 A. Well, the general ideaof a 17 A. No, | haven't.
18 neighbor search, right, whichiis, thegoa is |18 Q. Haveyou ever designed a system for
19 toidentify aclose but not necessarily the 19 recognition of video content?
20 closest match, right. It, you know, it makes | 20 A. No, | have not.
21 it, thelogic, it makesit easy to make 21 Q. Haveyou ever written any papers
22  optimizations through the search processthat |22 about audio or video recognition technology?
23 would alow you to get to an algorithm 23 A. No, | have not.
24  that -- it'sfaster. Like, for example, it 24 Q. Asof 2000, if you had a search
25 hasasublinear time limit. 25 that was configured to identify close matches
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1 but would also identify an exact match, if 1 aphaneighbor search, you know. You
2 onewere present in the data set being 2 identify everybody, right, within a certain
3 searched, do you believe a person skilled in 3 distance of your query or that came more
4  theart would have been correct to 4 similar things and so forth.
5 characterize that as a neighbor search? 5 Q. Okay. Would a nearest neighbor be
6 MR. LUNER: Objection. 6 aform of aneighbor?
7 A. Sol believethisisan issue that 7 A. If I understand your question,
8 | have not addressed in length in my 8 you'reasking meisan object, right, that is
9 declaration, and | believe thisis addressed 9 the nearest neighbor, whether or not that is
10 in-- 10 also anear neighbor?
11 Q. Let me stop you for a second. 11 Q. Or aneighbor.
12 Before you consult your 12 A. Or aneighbor.
13 declaration, are you able to answer that 13 What is your definition of a
14 question from your experienceinthefield? |14 "neighbor"?
15 A. Yeah. | mean -- so your question, 15 Q. 1 would prefer to work from your
16 if -- just to make sure | understand it is, 16 definition of aneighbor as it was understood
17 if | have asearch, right, that will return, 17 intheyear 2000.
18 inaddition to a close match, always an exact |18 So let's start with that.
19 match, would that be a neighbor search or 19 A. | mean the notion of a neighbor,
20 not-- 20 right, is someone that is close but not
21 Q. Correct. 21 necessarily the best or the optimal solution
22 A. --correct? 22 toasearch, right, so that would be a
23 So if that search will always 23 neighbor.
24 return the exact match, right, that would be, |24 So the optimal solutionto a
25 that would not be a neighbor search, that 25 search, you know, will definitely be a subset
Page 83 Page 85
1 would be a, you know, a nearest neighbor 1 of theneighbor. So to answer your question,
2 search. Actually in this caseit would be an 2 yes, the closest would be close as well.
3 exact search. 3 Q. Okay. Now asof 2000, would the
4 Q. I'masking that based on the 4  search that always returned the closest match
5 knowledge of people skilled in the art as of 5 inthe database being searched be accurately
6 2000, so separate from how thetermmay be | 6 characterized as a neighbor search?
7 used or defined in the context of the 7 A. No, it will not be characterized.
8 patents. 8 If it returned the closest, it will not be
9 A. | meanif | have asearch, right, 9 characterized as a neighbor search.
10 that isalways guaranteed to return the 10 Q. What would people skilled in the
11 exact, like somebody skilled in the art, you 11 art have called that kind of a search as of
12 know, in the 2000 frame that you mentioned, |12 2000?
13 that would not characterize the thing as a 13 A. Wewould call that, use the term
14 near neighbor search, right? | mean that is 14 the nearest neighbor search.
15 a-- 15 Q. And isthe nearest neighbor search
16 Q. Sowhat would one skilled in the 16 aform of aneighbor search?
17  art call asearchthat isdesigned to 17 MR. LUNER: Objection to form.
18 identify close matches but will also aways |18 A. Sotheway the neighbor searchiis,
19 identify an exact match, if oneispresentin |19 you know, | have -- | have defined in my
20 aset? 20 declaration, | believeit's an agreement, you
21 A. So theterm that someonein the art 21 know, with the board's construction isthat a
22 would have used, it would an exact search or |22 neighbor search, right, is a search, right,
23 a--a-- some sort of aK nearest neighbor 23 that is not guaranteed, you know, to return
24 search, right, in which, you know, you 24 the -- the nearest neighbor search.
25 identify, you know, al; or something likean |25 So a nearest neighbor search is
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1 guaranteed to return the best result, so the 1 construction in rendering your opinionsin

2 nearest neighbor search is not atype of a 2 thiscase, you have excluded from the

3 neighbor search. 3 definition of "neighbor search” anything that

4 Q. And you say that because of the 4 guarantees identification of an exact or the

5 guaranteethat anearest neighbor searchwill | 5  closest match, correct?

6 return the best result; is that right? 6 A. | have excluded anything that

7 A. Correct, so the nearest neighbor 7 aways guarantees identification of the exact

8 searchis, you know, we've guaranteed, you 8 or closest match, yes.

9 know, to return the best result, assuming 9 Q. Likewise, in applying your
10 that, you know, you don't have that 10 understanding of the patent office's
11 threshold. | mean the question of whether or | 11  construction of identifying a neighbor, you
12 not the nearest neighbor search isto return 12 have excluded anything that guaranteesto
13 aresult, it will guarantee to return the 13 awaysreturn the exact or the closest match?
14  best result. 14 A. Soidentifying aneighbor refersto
15 Q. And again, isthisyour view of the 15 the search process, right, soit's a search
16 meaning of theterm, separate and apart from |16 method that identifies, always identifies the
17 patent office construction in this case? 17  closest return, say the closest or the exact
18 A. Which term are you referring to, 18 match, right. You know, it's not what |
19 the nearest neighbor search? 19 refer to asidentifying aneighbor.
20 Q. Neighbor search. 20 Q. And if the patent office were to
21 A. The neighbor search. 21 determinethat a search is guaranteed to find
22 Y eah, my view of theterm "neighbor |22 the closest or an exact match qualifiesasa
23 search" isindependent of the patent office 23 neighbor search in their construction, would
24 constructions, you know, it's -- actualy 24 you want to revisit the opinions rendered in
25 they'rein agreement. 25 your declaration?

Page 87 Page 89

1 Q. Sowhat you're saying isthere's no 1 MR. LUNER: Objection to form.

2 difference between your general understanding 2 A. Canyou restate your question?

3 of theterm "neighbor search” and what you 3 Q. Sure. If the patent office were to

4 understand the patent office construction to 4  conclude that searches, a search that

5 be; do | havethat right? 5 guarantees finding an exact or the closest

6 A. Sol believe the patent office 6 match in adata set qualifies as a neighbor

7 construction of the neighbor searchisa 7  search, would you want to revisit the

8 search, right, that is, you know, is 8 opinionsyou've rendered in your declaration?

9 guaranteed -- it's a search that will 9 A. No.
10 identify aclose but not necessarily the best 10 Q. That wouldn't change your view in
11 neighbor, right? Y ou know, thisis, you 11 any way?
12 know, consistent with my construction, right, |12 A. No. My view isthat aneighbor
13 and| believein my declaration | have 13 search or identifying aneighbor is atype of
14 further clarified that. And | believe, so 14  search, but, you know, does not guarantee to
15 when| have asearch, right, in which it's 15 find the best match. The type of search that
16 guaranteed to return a close but not 16 awaysguaranteesto find the best match is
17 necessarily the closest, al the time, right, 17 not the neighbor search or identifying a
18 so better than neighbor search. 18 neighbor.
19 If | have a search in which, you 19 Q. Andwhat I'm asking you is, if the
20 know, always guaranteed to return the 20 patent office were to cometo the conclusion
21 closest, okay, regardless of whether or not 21 that asearch that does guarantee that it
22 it returns some things that they're not the 22 will awaysfind the exact or closest match
23 closedt, right, that it's not a neighbor 23 isaneighbor search, would you want to
24  search. That's anearest neighbor search. 24  revisit the opinionsin your declaration with
25 Q. Soin applying the patent office's 25 regard to whether a neighbor search is
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1 disclosedinthe prior art? 1 A. Soif thetitle of that reference
2 MR. LUNER: Objection to form. 2 isauniquekey, right, aunique identifier
3 A. Thewritten statements are there. 3 of that reference, that would be aresult
4 So my opinion about what constitutes a 4  that| didn't find.
5 neighbor search and define a neighbor was 5 Q. Andif asearch wereto return a
6 reached independent of the patent office, you | 6 list of titles and indicate that one of those
7  know, opinion, right. So | don't think | 7 titlesisamatch but not specify which one,
8 would be -- | will be needing to revisit, you 8 doyou believe that search will have
9 know, my opinion in those terms. 9 identified a match within the context of the
10 Q. You understand that the patent 10 court's claim construction, the board's claim
11 officeisthe onethat ultimately decideshow |11 construction?
12 thesetermsareto be construed, correct? 12 A. Canyou repeat your question again?
13 A. | believe so. 13 Q. Sure. If asearch weretoreturna
14 Q. Soif the patent office wereto 14 list of titles and indicate that one of the
15 reach aconclusion different from yourswith |15 titlesin that list isa close match but not
16 regard to whether a search that guarantees 16 specify which one, do you believe that that
17 finding an exact or the closest match 17  search will have identified a neighbor within
18 qualifiesasaneighbor search, would you 18 the scope of the board's construction?
19 want to revisit the opinionsin your 19 MR. LUNER: Objection to form.
20 declaration? 20 A. Sotheresult of the query is aset
21 A. Opinionsregarding what? 21 of records, right; and | know within that
22 Q. Opinions regarding whether the 22 record thereisaclose match, but | don't
23 prior art references you've discussed inyour |23 know which oneitis.
24 declaration disclose aneighbor search. 24 Q. Correct.
25 A. Soif the patent office definesa 25 A. Right? That will not have
Page 91 Page 93
1 neighbor search as atype of search that 1 identified the close but not necessarily an
2 aways guaranteesto return the best result, 2 exact or close match.
3 right, then my opinion as far as the validity 3 Q. Andif asearchisrunand it
4 of theprior art, in light of the claimsas 4 returned thetitle of the closest matching
5 it relatesto the neighbor search in light of 5 reference, will that search haveidentified a
6 theprior art, right, will have to change. 6 neighbor within the board's construction?
7 Q. Just for convenience, to have the 7 A. If that search within the
8 congtruction in front of you, if you could 8 construction of the board identified a close
9 turn to paragraph 60 in your declaration. 9 but not necessarily an exact or closest
10 A. | have6 here. You sure? 10 match, if it always returned the closest
11 Q. Paragraph 60, the grid showing the 11  match, right, it's my opinion that that
12  constructions that were applied. 12  particular board construction with the close
13 A. Yes. 13 but not necessarily exact or closest match,
14 Q. Solooking at the construction for 14  but sort of hastwo implications, one
15 neighbor search there, it begins with 15 implication isthat if the result -- you
16 identifying. 16 know, | mean if the query, that's one, if the
17 Do you see that? 17 query of guarantee to return the closest,
18 A. Uh-huh. 18 right, it's not a neighbor search.
19 Q. And how do you interpret the term 19 So given your question, if the
20 identifying"? 20 query aways returned the closest match, no,
21 A. Finding. 21 that will not be a neighbor search.
22 Q. Soif asearchisrunand returns 22 Q. Let'smoveonto adifferent term.
23 thetitle of amatching reference, isit your 23 Theterm "approximate nearest neighbor
24 view that that search hasidentified amatch |24  search" appearsin some of the contested
25  within the scope of this construction? 25 claims, correct?
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1 A. Yes. 1 anaction," correct?

2 Q. And you understand that the board 2 A. | believe so.

3 haspreliminarily construed that termtomean | 3 Q. Do you have an understanding of

4  identifying a close match that is not 4  what constitutes an action within the scope

5 necessarily the closest match? 5 of thisclaim term?

6 A. Yes 6 A. It'sbeen awhilesincel looked at

7 Q. Now based on your review of theCox | 7 thisparticular claim. | need to be able to

8 patents, would you agree with methat Dr. Cox, 8 see my declaration for that.

9 doesn't purport to have invented the concept 9 Okay, I've had a chance to go over
10 of the approximate nearest neighbor 10 it, so what was your question?
11 searching? 11 Q. Okay, I'll ask it again.
12 A. Thatiscorrect. 12 Do you have an understanding of
13 Q. That's aconcept that was known to 13 what constitutes an action within the scope
14 peopleskilledinthefield as of 2000? 14  of the term "determining an action" in the
15 A. The approximate nearest neighbor 15 '988 patent claim 157?
16 search asaterm, right, has been used, you 16 A. | believe so.
17 know, in -- prior to 2000, yes. 17 Q. What isyour understanding?
18 Q. Pardon me. |sapproximate nearest 18 A. So determining an action over here
19 neighbor searching something that youhad |19 is, you know, selecting an action to perform.
20 experience with as of 20007 20 Q. What sort of actions would fall
21 A. Yes. 21  within the scope of the term "action” in this
22 Q. Now, putting aside the Cox patents 22 clam?
23 and the board's constructionsin this case, 23 A. | presume, you know, fetching a
24 asof 2000, wasit your understanding that an |24  record from a database and transmitting it.
25  approximate nearest neighbor search must 25 Q. Anything else?

Page 95 Page 97

1 awaysbe sublinear? 1 A. | cannot think of any --

2 A. So outside the context of the 2 (Discussion off the record.)

3 patents, the term for approximate nearest 3 A. No.

4 neighbor search, you know, it'susualy a 4 Q. Let'sgodown alittle bit further

5 sublinear algorithm, but it doesn't haveto 5 inthe'988 patent and look at claim 31.

6 besimilar. 6 Do you see that around line 46 in

7 Q. Takealook at Exhibit 2, that'sin 7 column 26?

8 front of you, the '988 patent. Andin 8 A. Yes.

9 particular if you look at column 26. 9 Q. And you seethere that the claim
10 A. Yes. 10 specifies"The action comprises providing
11 Q. Element C of claim 15 at the top of 11 and/or displacing additional information in
12 the column, do you see the language, 12 association with the electronic work"?
13 "Determining an Action"? 13 A. Yep.
14 A. Sowhich element do youwant meto |14 Q. Do you understand that to be giving
15 takealook at? 15 anexample of an action within the scope of
16 Q. Werelooking at claim 15 in the 16 clam 15?
17 '988 patent, and thisisaround line 7. 17 A. That could be one of the actions,
18 A. Of the element B, right? 18 thetype of action performed.
19 Q. Theelement C, I'm sorry. 19 Q. Sodisplaying additional
20 A. Element C. 20 information in association with the
21 Q. "Electronically Determining an 21 eectronic work would be an action that meets
22 action," do you seethat? 22 thedefinition of "action” in claim 15,
23 A. Yes. 23  right?
24 Q. You've expressed someviewsinyour |24 A. Yes.
25 declaration regarding the term "Determining | 25 Q. And might that additional
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1 information include the title of the song 1 Q. Andif youwould liketo
2 that you're searching for? 2 double-check what I've read, | was reading
3 A. That can be the additional 3 that from paragraph 60 in your declaration.
4 information. 4 A. Yep. I'min agreement with that
5 Q. Canyou think of anything that you 5 interpretation of the sublinear term, to a
6 believe would not qualify as an action, as 6 large extent, yes.
7 thattermisusedin claim 15 in the '988 7 Q. Wherethe board refersto "size" in
8 patent? 8 that definition, the size of the data set,
9 MR. LUNER: Objection to form. 9 you've equated that with the number of
10 A. Soyour question, if | -- actually 10 entriesinthe reference database; is that
11 your question was, can | think of any typeof |11 right?
12 actionsthat will not fall within the scope 12 A. Number of records, yes.
13 of thisthing? 13 Q. Number of records,
14 Q. Correct. 14 Andisit your view that that's how
15 A. Soan action that is not based on 15 thetermisused inthe Cox patents aswell?
16 theidentification would not fall within the 16 A. | believe so.
17  scope of that. 17 Q. Now, let'stake alook at
18 Q. Okay. Anything elsecometo mind? |18 Exhibit 3, if you would, the '237 patent, and
19 A. Well, an action that's not 19 inparticular column 21. Starting around
20 determined electronically. 20 line 14, if you could take alook at that and
21 Q. And you say that because the claim 21 let meknow if you are familiar with that
22 gpecifiesthat it's electronically 22 passage.
23 determining action, right? 23 A. Okay. | read the passage. Go
24 A. Yes 24 ahead.
25 Q. Andyou aso say that an action not 25 Q. Inthe example that's described
Page 99 Page 101
1 based onidentification of the electronic 1 there, how many entries do you understand
2 work wouldn't qualify, because the claim 2 thereto beinthe data set that's being
3 gpecifiesthat the action must be based on 3 discussed?
4 theidentification of the electronic work, 4 A. Soany of these exampleisthat 9
5 right? 5 million-- 90 million, I'm sorry.
6 A. Yep. 6 Q. Soit'syour understanding that
7 Q. Focusing just on the word "action,” 7  thereare 90 million entriesin the database?
8 canyou think of anything that would fall 8 A. So according to the passage, N is
9 outside the scope of action, asit'sused in 9 defined to be the number of entries, and the
10 the context of the claim? 10 database stores each frame asarecord. So
11 MR. LUNER: Objection to form. 11 thereareatota of 90 million recordsin
12 A. That'savery broad question. 12  the database.
13 | cannot really think of anything. 13 Q. And this database contains 100,000
14 | mean outside, you know, the constraintsof |14 commercias; isthat right?
15 therest of the words in this step. 15 A. That'swhat it says, yes.
16 Q. Let'smoveto another term. And 16 Q. Soit'syour understanding that
17 theword "sublinear" appearsin someof the |17 each commercial doesn't haveitsown entry in
18 challenge claimsissued in the -- correct? 18 the database, but rather the commercials are
19 A. | believeso. 19 deconstructed into their individual frames?
20 Q. And the board has indicated that 20 A. S0, yes, inthis particular
21 "sublinear should be construed to mean a 21 example, each frameis considered to be an
22  search whose execution time scales with a 22  entry, each frame from the commercial is
23 lessthan linear relationship to the size of 23 considered to be an entry in the database.
24 the data set to be searched," right? 24 Q. And that's how we get to N equals
25 A. That soundsright. 25 90 million?
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1 A. Yes 1 Q. Andif you were to organize the
2 Q. Now if we wereto construct the 2 database where each commercial is a database
3 database such that each commercial was an 3 entry, what would be the merit of that
4 individual entry in the database, then N 4  approach?
5 would be 100,000? 5 A. Sothe merit of that approach s,
6 A. If therecord isacommercial, yes, 6 with my goal at the end of the day isto
7 thenit would be 100,000. 7 identify acommercial that contains my query
8 Q. Now inyour view, in the example 8 frame, then | just need to identify one
9 here regarding the number of comparisonsthat 9 matching query frameto avideo framein a
10 would be required to determine whether there | 10  record. So that | don't have to identify,
11 isamatch among these 100,000 commercials,| 11  you know, search every single one video
12 would it make a difference if the database 12 frame, you know, from the record.
13 was constructed with each database entry 13 Q. Now online 25, there's areference
14  being one commercial, as opposed to one 14 to astorage requirement of nine gigabytes.
15 frame? 15 What does that refer to?
16 A. Again, the question then becomes 16 A. Thenine gigabytes| believeis9
17 what isthe granularity of the resuilts, 17  million times 1,000 bytes.
18 right? If what you want to identify isa 18 Q. Soisthat the size of the database
19 frame, right, then that's the way to do it. 19 that would be required to hold al of these
20 If you want to identify acommercial, right, |20 frames?
21 then| would probably store each, each 21 A. It'snot here.
22 commercia inits own record. 22 Q. The proposal acouple lines above
23 Q. Andwhat if your goa isto 23 istotake every tenth frame to construct the
24 identify acommercial, using asingleframe |24 database from the total of 90 million,
25 asaquery? 25 correct?
Page 103 Page 105
1 A. Okay. And what isthe question? 1 A. Correct.
2 My goa iswhat then? 2 Q. And the assumption isthat each
3 Q. Yes, I'msorry. If that wasyour 3 vector, meaning each frame, is one kilobyte,
4 god then -- then how would you construct the| 4  right?
5 dataset? 5 A. Okay.
6 MR. LUNER: Objection to form. 6 Q. Sothat getsusto the coverage
7 A. | can see merits for both 7 requirement of 9 gigabytes?
8 approaches, so I'm really concerned withthe | 8 A. Yes.
9 way it was discussed over here, you know, 9 Q. That's arepresentation of the size
10 90,000 -- 90 million records, one frame, 10 of the database that would be required,
11 which they're base records, or | can 11 right?
12 construct it as one record for each 12 A. | believe so, yeah.
13 commercial. 13 Q. Inyour declaration at paragraph
14 Q. Now, using my example whereyou arg 14 61, you list two possible interpretations of
15 tryingto identify acommercia using one 15 size of the data set within the construction
16 framefrom the commercial, what would bethe 16  of sublinear, right? One being the number of
17  merit of organizing the database with each 17 entriesin the data set and two being the
18 database entry being asingle frame? 18 sizeof anindividua entry in the data set;
19 A. So the merit of doing something 19 isthat right?
20 likethat is, you know, going back to the 20 A. That's correct.
21  whole example that you used before, one 21 Q. Why isn't there athird possible
22 record database, right? Soif | organize it 22 interpretation which would be the size on
23 thisway, | could potentially develop some, 23 disk required for the database?
24 you know, sophisticated basis, allowing meto| 24 A. That can beavalid interpretation.
25 doitinanon-exhaustive fashion. 25 Q. Andyou've expressed the opinion
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1 that the number of entriesin the data set is 1 Q. Soyou think someone with
2 the appropriate interpretation. 2 experiencein text information retrieval
3 Why would the size on disk not be 3 would be able to apply that knowledge to more
4  an appropriate interpretation? 4 highly dimensiona problems associated with
5 A. | think that can also be an 5 audio and video retrieval?
6 appropriate interpretation. 6 A. |do.
7 MR. NEMEC: Can we go off the 7 Q. Attheend of your definition there
8 record for just a moment? 8 isreferenceto arelated area, a graduate
9 THE VIDEOGRAPHER: Thetimeis | 9 degreein the same or related area.
10 12:09. We're going off the record. 10 What would be the related areas
11 Thiswill be the end of disk number 2. 11 that you'rereferring to there?
12 (A brief recess was taken.) 12 A. Sorelated areas would be probably
13 THE VIDEOGRAPHER: Thetimeis |13 electrical engineering, possibly statistics.
14 12:20. We're back on therecord. This 14 (Discussion off the record.)
15 is the beginning of disk number 3. 15 A. Statidtics.
16 Q. Dr. Karypis, | would like to direct 16 Q. If thelevel of skill inthe art
17 youto paragraph 11 in your declaration. 17 was determined to be higher or lower than
18 A. Yes. 18 what you've described here in your
19 Q. Inparagraph 11 you state your 19 declaration, do you believe that would impact
20 opinion on the qualifications of a person of 20 any of the opinions you've expressed?
21 ordinary skill in the art of the inventions 21 A. | donot think so.
22 atissuein thiscase; isthat right? 22 MR. NEMEC: Mark as Exhibit 6 a
23 A. That's correct. 23 document, a 13-page document that says
24 Q. Now, isit your view that thereis 24 "Big O notation" at the top.
25 any material difference between your 25 (Karypis Exhibit 6, Wikipedia entry
Page 107 Page 109
1 definition of the level of skill in the art 1 entitled, "Big O notation," marked for
2 and Dr. Moulin's? 2 identification, this date.)
3 A. Inmy view, | don't think there'sa 3 Q. Do you have Exhibit 6 before you?
4 materia difference. | think thereisa 4 A. | do.
5 differencein terms of the degree 5 Q. Isthisadocument that you
6 requirements, but | think once you've had 6 reference and rely upon in your declaration?
7 your degree and experience, it al comes out 7 A. | believe so.
8 to about the same. 8 Q. Andthisisaprintout from
9 Q. Okay. Now your definitionin 9 Wikipedia?
10 paragraph 11referstotwotothreeyearsof |10 A. Yes.
11 relevant experience. 11 Q. Isthissomething that you
12 What, in your view, would be 12 downloaded?
13 relevant experience? 13 A. 1 don't remember if | downloaded,
14 A. Sorelevant experiencein this case 14  butitis something that | did find and read,
15 would be someone working in the area of, you| 15 and read.
16 know, content retrieval, content comparison, |16 Q. ltisdated at the bottom, it says
17 you know, database systems, information 17 "September 15, 2015." It actualy reads
18 retrieval. 18 "9/15/2015," do you see that?
19 Q. Andwould it matter what sort of 19 A. Uh-huh.
20 content or information the person had 20 Q. Doyou know if that was the date on
21 experience with? 21  which thiswas printed?
22 A. | don'tthink it would have been, 22 A. I'mnot sure what date that thing
23 you know, the type of methods being discussed23 is.
24 inthose patents, | think areto alarge 24 Q. Do you know when this, this
25 extent, you know, content agnostic. 25 document was created?
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1 A. No. 1 AFTERNOON SESSION
2 Q. Did Wikipediaexist in 2000? 2 (Timenoted: 1:17 p.m.)
3 A. | don't really know the answer to 3 THE VIDEOGRAPHER: Thetimeisnow
4 that, but there may have been some earlier 4 1:17. We are back on the record.
5 version of that. | don't know when Wikipedia| 5 MR. NEMEC: | would like to mark as
6 cameonline 6 the next exhibit, which | believeis 7,
7 Q. Do you know one way or the other 7 Karypis Exhibit 7, acopy of the
8 whether thisdiscussion of the "Big O 8 6,188,010 to Iwamura.
9 notation" that we've marked as Exhibit 6 9 (Karypis Exhibit 7, Photocopy of
10 existed inthe year 20007? 10 U.S. Patent No. 6,188,010, marked for
11 A. Sothisparticular content that is, 11 identification, this date.)
12 thisparticular document, you know, I'mnot |12 GEORGE KARYPIS, resumed.
13 sureit wasexisting in theyear 2000 or not. | 13 EXAMINATION (Cont'd.)
14 Q. And there are anumber of other 14 BY MR.NEMEC:
15 Wikipedia printouts that you reference in 15 Q. Do you recognize Exhibit 7?
16 your declaration, right? 16 A. |do.
17 A. Uh-huh. 17 Q. Isthisone of the prior art
18 Q. Would your answer be the samewith | 18 referencesthat you expressed opinions about
19 respect to those, you don't know oneway or | 19 inyour declaration?
20 the other whether they existed in 2000? 20 A. Uh-huh.
21 A. That would be correct. 21 Q. Would you agree that the lwamura
22 MR. NEMEC: All right. We'reon 22 patent describes a system for searching for
23 the cusp of jumping into a deeper topic, 23  melodies?
24 so thisis probably alogica point to 24 A. |do.
25 break, to grab some lunch. 25 Q. Andin particular a system whereby
Page 111 Page 113
1 THE WITNESS: Sounds good. 1 useof relative pitch values from a query and
2 THE VIDEOGRAPHER: Thetimeis | 2 compare those to pitch values of known
3 12:28. We're going off the record. 3 referencesto look for amatch or anear
4 (Lunch recesstaken at 12:28 p.m.) 4 match; isthat afair characterization?
5 5 A. Yes. That'sone of the ways, yes.
6 6 Q. One of the things that's described
7 7 inthe lwamurareference is a note-by-note
8 8 comparison process as between a query work
9 9 and areference work, correct?
10 10 A. Basicaly, yes.
11 11 Q. Would you generally explain your
12 12 understanding of how that note-by-note
13 13 comparison process works, as described in
14 14  lwamura?
15 15 A. My recollection of the particular
16 16 agorithm or approach, something like that,
17 17 sol haveaquery whichisfor acertain
18 18 length; and | have areference melody that's
19 19 for acertainlength. Andthen| start at
20 20 the beginning of the reference melody and |
21 21 compute a distance, you know, between each,
22 22 what iscalled data points of the query to
23 23 thedatapoint in the reference. That would
24 24  give me some score of distance, | believe.
25 25 And then |, you know, shift the
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1 query by oneto theright, and | repest the 1 purposes, right?
2 process and keep on doing that until theend. | 2 A. Yes.
3 And at theend | return the score of the 3 Q. Sol would be correct in assuming,
4  match, the best scoring subsegment or the 4  wouldn't I, that you believe these are
5 highest scoring subsegment. 5 accurate representations of what a query work
6 Q. Thehighest or the lowest scorings? 6 might look like, according to lwamura?
7 A. | believethey're using distance. 7 A. Uh-huh.
8 That would be the lowest. 8 Q. Or what areference work might look
9 Q. Now, if we assume hypothetically 9 like?
10 thataqueryisastring,5,4,3,2,1,is 10 A. That iscorrect.
11 that afair representation of aquery that we | 11 Q. But you're not certain one way or
12 might usein the Iwamura note-by-note search?12  the other whether the centering you described
13 A. | believe so, yes. Those would be 13 isrequired?
14  relative pitches, yes. 14 A. 1 don't recall the specific method
15 Q. Solet'sassume our query is5, 4, 15 that they use, but the fact that they have,
16 3,2, 1, andlet's assume we're going to 16 you know, both positive and negatives that
17 comparethat to areference work that hasthe |17 measures ahigh and alow relativeto a
18 sequence®b, 5,4, 3,2, 1. 18 baseline, so that's where the negative values
19 Is that a reasonable assumption to 19 comesin.
20 make, according to lwamura? 20 Q. Now, so let's assume for purposes
21 A. Say that again? 21 of thishypothetical that the centering is
22 Q. Canweassumethat 6,5, 4, 3,2, 1 22 not required.
23 would be avalid representation of a 23 So in the hypothetical that I'm
24 reference work, according to Ilwamura? 24 describing the query is 5, 4, 3, 2, 1, okay?
25 A. You need to check whether or not 25 A. Okay.
Page 115 Page 117
1 thereferences are centered, which hasto do 1 Q. And the reference work that we're
2 with whether or not it will have present 2 comparingittois6,5, 4, 3, 2, 1, okay?
3 negative values or not. 3 A. Okay.
4 Q. Whether they will have -- I'm 4 Q. So when we begin the note-by-note
5 sorry? 5 comparison between this query and this
6 A. Whether there would be negative 6 reference work, how do we align the pieces or
7 vaues present in the sequence or not. | 7 thestrings for the first comparison?
8 Dbelieve, you know, both actually, the query 8 MR. LUNER: Objection to form.
9 and the reference, those are relative pitch 9 A. Sol believe Iwamuradisclosed a
10 differences, so-- and | don't recal if they 10 couple of methods. Oneis one that does
11  center those things or not. 11 initial alignments by computing the scores by
12 Q. What do you mean by "center"? 12 relying on the peaks, and | also believe they
13 A. For example, subtract the mean 13 disclosed an early, less sophisticated method
14  value out of the values. 14  that, you know, they start from the beginning
15 Q. Okay. Soyou're not sure whether 15 toalignwith things.
16 any given query or reference string would 16 Q. Okay. Andistheless
17 have to have some negative numbersin it? 17  sophisticated method that you are describing
18 A. Correct. 18 the note-by-note comparison?
19 Q. Now, you have a couple of examples | 19 A. | believe so, yes.
20 of stringsin your declaration, and we can 20 Q. Sothat'sthe onethat I'm asking
21 check thoseto get the answer. 21  about at this point now.
22 Paragraph 160 to 161, | believe. 22 If we were to be using the
23 Let'ssee 23 note-by-note comparison, how would we line up
24 And these are sample queries and 24 the query and the reference in order to make
25 referencesthat you selected for illustrative 25 that first comparison?
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1 A. Sothefirst position of the query 1 inthelwamurapatent, in particular the text
2 will aign against the first position of the 2 that begins around 20 and continues down to
3 reference and so forth. 3 around 45. If you want to take amoment to
4 Q. Sofor example, the 5 would aign 4 look at that and, | will ask my question.
5 withthe 6, and 4 would align with 5 and so 5 A. Sure.
6 forth? 6 So you are saying up to line 35,
7 A. Correct. 7 right?
8 Q. And thenin the note-by-note 8 Q. Around to 45, after that second
9 process, after that first set of comparisons 9 equation.
10 ismade, the query work would be shiftedto | 10 A. Okay.
11 theright; isthat correct? 11 Q. Thetextyou just reviewedin
12 A. The query would be shifted to the 12 column 7 of Iwamurarelates to the peak
13 right by one, correct. 13  search process, correct?
14 Q. Sointhe second position, then, 14 A. Thatiscorrect.
15 the 5 would align with the 5? 15 Q. And what we see depicted in the
16 A. | don't think that's, so if the 16 first equation there from about line 26
17 queryis®6,5,4,3,2,1,right? 17 through 30 is a comparison of adatabase
18 Q. Thequery in my hypothetical was5, |18 referencein thetop line, correct?
19 4,3,2,1, and thereferencewas 6, 5, 4, 3, 19 A. Weéll, thetop line actually has
20 2,1? 20 part of the database reference.
21 A. Yes, sothefirst 5 with the query 21 Q. Part of the database reference
22 will aign with the second location of the 22 being compared to al or part of aquery in
23  reference. 23  thesecond line, correct?
24 Q. Andthenthe 6 in that instance 24 A. That iscorrect.
25 wouldn't be considered, becauseit doesnot | 25 Q. Andin this particular depiction
Page 119 Page 121
1 alignwith anotein the query? 1 what weseeisthefirst peak in the query
2 A. No, correct. It would not make 2 being compared to the first peak in this
3 that comparison. 3 section of the database reference, right?
4 Q. Now you just referenced afew 4 A. | believe s, yes.
5 moments ago the peak search approach that's 5 Q. And thenthetext herein the
6 described in lwamura, correct? 6 second figure describes that in the next
7 A. Correct. 7 comparison, the query is shifted such that
8 Q. Now, as compared to the 8 thefirst peak in the query is compared to
9 note-by-note search, would a peak search of a 9 the second peak in the database reference,
10 given query against a given reference reguire 10 correct?
11 fewer comparisons? 11 A. Right.
12 A. The peak-based approach would 12 Q. And that's consistent with what you
13  require fewer comparisons than the note by 13 testified to earlier about the peak
14 note. 14 reference, that the query is shifted with
15 Q. And turning back to the 15 respect to the reference?
16  note-by-note comparison process, if you had a 16 A. Sothe query shifted with the
17 five-note query in the note-by-note 17 reference, using the peaks as the anchor
18 comparison, would the lwamura process compare | 18  points to determine the amount of shift.
19 that five-note query to every set of five 19 Q. Now, in contrast, in the examples
20 consecutive notesin the reference? 20 that you usein your declaration, if you take
21 A. Inthe quote/unquote naive 21 alook back to paragraph 162, for example, in
22 note-by-note approach, the query would 22 these examples that you use, you depict a
23 compare to every set of five consecutive 23 record being shifted with respect to the
24 notesin the reference. 24 query, correct?
25 Q. | direct your attention to column 7 25 A. Let meread the paragraph.
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1 | don't think so. | believe the 1 declaration, or 101 of 292, whichever you
2 figure at the bottom of page 98 does, you 2 prefer?
3 know, imply ashift. 3 A. Yes
4 Right, those two things should be 4 Q. Okay. Soinyour view that'sa
5 named the other way around. 5 proper example of aquery that might be run
6 Q. Sothat wasamistake in these 6 using the lwamura system?
7 depictions of how Iwamura operates in your 7 A. It'saquery.
8 declaration? 8 Q. And below that where it says
9 A. Yeah, it'sjust thelabel of the 9 "Reference,” do you recognize that string of
10 first row should be that of the second. 10 numbers as the same string of numbers that
11 Q. Do youknow if thereis any 11 you used astherecord in the database, in
12 disclosure in lwamura of shifting the 12 your examplein paragraph 160 of your report?
13 database reference with respect to the query? | 13 A. Yes.
14 A. | don'recal. 14 Q. Now take alook at the chart that
15 Q. Inparagraph 162 up abovethe 15 appears down below.
16 figure we were just discussing, the 16 Do you see that reference sequence
17  description of the shifting processis, in 17 inthe bottom line of the grid?
18 fact, consistent with the mistakenly placed 18 A. Yes.
19 arrow, isit not? 19 Q. And do you seein comparison number
20 A. Let meread that. 20 11inthat row the query appears?
21 Actually, that statement over 21 A. Yes, | do.
22 there, it'snot really clear which oneis 22 Q. And do you seethat in each of the
23 shifting. 23 comparison numbers 1 through 20 depicted in
24 Q. Did you write this portion of your 24 thegrid, that the query is shifted by what,
25 declaration? 25 one note with respect to the reference?
Page 123 Page 125
1 A. |did. 1 A. Yes
2 Q. Didyouwriteadl of your 2 Q. Based on your understanding of the
3 declaration? 3 note-by-note comparison process described in
4 A. | didthe, wrotethefirst draft of 4 Ilwamura, which of the comparisonsin this
5 the declaration; then, you know, | got some 5 grid, if any, would take placein the
6 language edits from, from counsel. 6 note-by-note comparison process?
7 MR. NEMEC: Mark asthe next 7 A. Somy recollection of the
8 exhibit, Karypis Deposition Exhibit 8, a 8 note-by-note comparison process.
9 single-page chart. 9 So my understanding of the
10 (Karypis Exhibit 8, Single-page 10 note-by-note process that's described in
11 chart, marked for identification, this 11 Iwamura, that would be a comparison 11 to 20
12 date.) 12 but | can easily see that also comparisons 1
13 Q. Dr. Karypis, I've put this together 13 through 10 would a'so be included here.
14 totry to make the next set of questions that 14 Q. All right. Now, | ask you the same
15 | want to walk through alittle easier to 15 question but with respect to the peak note
16 understand, rather than asking you to 16 search.
17  memorize long strings of numbers. 17 If you were comparing this query
18 Take alook at the top where it 18 work to this reference work using the peak
19 says"Query." 19 note search of lIwamura, which, if any, of the
20 Do you see that string of numbers? 20 comparisons 1 through 20 would take place?
21 A. Yes 21 A. So my understanding of lwamura, so
22 Q. Canyou just take alook and 22  the comparison that would take place that
23 confirm that that's the same string of 23 would befirst number 13. And it would be
24 numbersthat you used in your example of the | 24  comparison number 18.
25 |wamura operation at page 97 of your 25 Q. Doesthe lwamura place any
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1 restriction on the distance between peak 1 A. Sotheway apeak is defined hasto
2 notes? 2 bealocal minimum or local maximum, which by
3 A. | don'trecall off thetop of my 3 construction would have a minimum distance
4 head. If thereisany restrictions on the 4 required.
5 distance between the peak notes. | can take 5 Q. What would that minimum be?
6 alook. 6 A. | believeit would be at least one
7 Q. Sure, | will have you take alook, 7  or two notes.
8 but before you do that, sir, let me ask 8 MR. NEMEC: Go ahead and mark
9 another question. 9 another chart as Exhibit 9.
10 Would distance between the peak 10 (Karypis Exhibit 9, Single-page
11 notesin either aquery or areferenceitem 11 chart, marked for identification, this
12 inlwamurawould be afunction of the music, | 12 date.)
13 right? 13 Q. Do you have Exhibit 9, Dr. Karypis?
14 A. Thedistance between the peak notes | 14 A. Yes
15 ineither the query or the reference would be | 15 Q. Atthetop of the pageit says,
16 afunction of the music and afunction of how | 16 "Query * 5, 4, 3, 2, 1," do you see that?
17 they're, whether or not they're, how they're 17 Can you accept, for purposes of
18 doing the centering. 18 thishypothetical, that that's a query
19 Q. Okay. Solet'stakethat as 19 string, according to lwamura?
20 two pieces, then. 20 A. Sothe one part that | need to
21 First, can you look at Iwamura and 21  double check iswhether or not their peak
22 confirm whether or not lwamurarequires 22 identification algorithm will allow a peak at
23 centering? 23 thebeginning of the string or at the end of
24 A. Sure. 24 thestring, asaresult of their peak
25 So | describe both the casein 25 identification approach.
Page 127 Page 129
1 which, excuse me, they have both absolute 1 Q. If youlook back at paragraph 160
2 peaksaswell asrelative peaks data, and | 2 inyour declaration, page 101 of 292, the
3 don't believe they describe how to get the 3 sample query work that you use there begins
4 reative pitch data, soit's both scenarios. 4 with peak, correct?
5 Q. So they describe scenarios that 5 A. Yes, it does.
6 would involve centering and not involve 6 Q. Soat least when you prepared this
7 centering; isthat what you're saying? 7 example you believed that a query string,
8 A. It'sarelative versus an absolute, 8 according to Iwamura, could begin with a
9 vyes 9 pesk?
10 Q. Okay. And then the second half of 10 A. It would seem that way, so I'm just
11 thequestionis. Isthereanythinginthe 11 tryingto verify that.
12 Ilwamuradisclosure that would place some 12 Q. If weassumethat that isan
13 limit on the number of notes between the 13 admissible way to begin a query, then can you
14 peak -- between the peaks? 14 accept that thisquery of * 5,4, 3,2, 1is
15 A. Somy understanding of themethod |15 an appropriate theory, according to lwamura?
16 they used to identify peaks, thereisno 16 MR. LUNER: Objection to form.
17 limitation in terms of what, the distance 17 A. Isitan appropriate way to start
18 between two successful peaks. 18 the query, then -- so with a peak note, yes,
19 Q. And would that be true of both 19 that would an appropriate query.
20 query and the reference? 20 Q. Andif youlook down at the
21 A. | believe so. 21 reference, do you see the string of numbers?
22 Q. Andjust to make sure we're clear 22 A. ldo.
23 onthis, Iwamuraaso doesn't set aminimum | 23 Q. Andif weagain assume that it's
24 limit on the number of notes between peaks, |24  appropriate according to the teachings of
25 correct? 25 |wamurato begin a string with a peak, can
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1 you accept, for purposes of this 1 difference between 4 and 2?
2 hypothetical, using that string as a 2 A. | believe so.
3 reference? 3 Q. And so forth until you're at the
4 A. Under al of the aboveifs, yes, | 4  end of the query?
5 do. 5 A. Uh-huh.
6 Q. And if our assumption about the 6 Q. Doyou agreethat if you were to
7 ability to start astring with apeak is 7 perform that comparison and add up the
8 incorrect, then the examplesin your 8 numbersit would total 5?
9 declaration are aso incorrect, right? 9 A. Yes.
10 A. Theparticular query that | usedin 10 Q. And that'sthe total absolute
11  my declaration would be incorrect. 11 difference that Iwamura uses to determine
12 Q. Andlooking at thesamplequery on |12  whether areferenceis a match to aquery or
13  Exhibit 9, how many peaks doesthat query |13 not --
14  have? 14 A. Yes
15 A. Probably one. 15 Q. --isthat correct? Okay.
16 Q. Andwhich oneisthat? 16 So in the peak-by-peak -- pardon
17 A. That would be the one marked witha |17 me, in the peak search process, comparisons
18 darorab. 18 number 1 through 4 in Exhibit 9 wouldn't take
19 Q. And how many peaks does the 19 place, correct?
20 reference have? 20 A. That would be correct.
21 A. That would be two. 21 Q. And comparisons 6 through 10 would
22 Q. Which ones are those? 22 not take place, correct?
23 A. That would be 6 and 6. 23 A. That would be correct.
24 Q. Okay. Look down at the grid 24 Q. And comparisons 12 through 16 would
25 depicted below. Do you see the reference 25 not take place?
Page 131 Page 133
1 stringin green at the bottom of the grid? 1 A. That would be correct.
2 A. | do. 2 Q. And using this example query and
3 Q. And do you see the query grid 3 reference, would lwamura make any comparison
4  depicted in various, the comparison number 4  that takesinto account the one digit, digits
5 rowsup above? 5 inthe reference sample?
6 A. ldo. 6 MR. LUNER: Objection to form.
7 Q. Wewere using the peak search 7 A. So your question was whether or not
8 comparison process of lwamura, which, if any; 8 the notes marked with 1 would ever be
9 of the comparisons 1 through 16 would take 9 compared?
10 place? 10 Q. Thequestion iswhether the notein
11 A. That would be comparison number 5, | 11 the string that reads 622,221,654321, were
12 and that would be comparison number 11. 12 theones--
13 Q. The second one you said was? 13 MR. NEMEC: Strike that.
14 A. 11. 14 Q. Inthe reference string reading
15 Q. Now, during each comparison, what | 15 622,221, will that 1 ever be compared to a
16 computation does Iwamura perform? 16 notein the query?
17 A. It computes the pairwise distance 17 MR. LUNER: Objection to form.
18 between the aligned positions, so the 18 A. I'msorry, the question is whether
19 pairwise difference, absolute difference. 19 or not that onein the query could be
20 Q. Sousing, for example, the 20 compared to a note in the reference?
21 comparison between line 5 and the reference, | 21 Q. Correct.
22 youwould first take the difference between 5 | 22 MR. NEMEC: No, strike that.
23 and 6; isthat right? 23 Q. Thequestion iswhether the 1in
24 A. Correct. 24 thereference would ever be compared to any
25 Q. And you would add that to the 25 notein the query, and thisisin the peak
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1 search according to lwamura. 1 passing description of those from column 9,
2 A. Uh-huh. 2 lines48to 50, that indicate that those are
3 So the 1 in the reference would not 3 geologic send, user defined.
4 be compared to any notein the query. 4 Q. So lwamuradoesn't provide any
5 Q. If youtake alook at comparison 5 objective criteriafor defining what would be
6 number 12 -- 6 anunimportant portion of the music sample,
7 A. Uh-huh. 7 correct?
8 Q. -- and compare the alignment of the 8 A. My recollection of the disclosure,
9 query to the notes in the reference work, at 9 yes, that's correct.
10 that point, would you agree that the total 10 Q. That would be determined at the
11 absolute difference sumsto zero? 11 discretion of the person who is creating the
12 A. |do. 12  reference database?
13 Q. Andisthat representative of an 13 A. It'snot actually clear. | mean
14  exact match between the query and that 14  what the specifications discloseg, it usually
15 portion of reference work? 15 identifies such important portions, that's
16 A. That isrepresentative of an exact 16 key word. The other unimportant portions
17 match, yes. 17 cannot beignored. What is not clear over
18 Q. And in the peak-by-pesk search 18 hereiswhoisthe user.
19 process of the Iwamura, this comparison would 19 Q. Does the Iwamurareference require
20 not take place, correct? 20 that the query represent an important portion
21 MR. LUNER: Objection to form. 21 of amusic work?
22 A. My understanding of how the 22 A. Canyou repeat your question.
23 peak-by-peak approach of Iwamura works, that 23 Q. Do theteachings of lwamurarequire
24 comparison will not be performed. 24 that the query represent an important portion
25 (Discussion off the record.) 25 of the musical work?
Page 135 Page 137
1 A. My recollection or understanding of 1 A. | don' think the Iwamura, you
2 how the peak-by-peak search approach worksin 2 know, have not had a requirement one way or
3 lwamura, that comparison will not be 3 theother.
4  performed. 4 Q. Soif thereference databasein
5 Q. Sointhat case lwamurawill not 5 lwamurawere constructed to omit the
6 necessarily find the best matching melody 6 unimportant portions of the references, and
7 segment in the reference; isthat correct? 7 theuser constructed a query based on one of
8 A. Sointhat case, you know, Iwamura 8 those unimportant portions of the music, the
9  will not find the best matching segment in 9 search wouldn't result in amatch, correct?
10 themelody that has the peak notes aligned. 10 A. Soif the database does not have
11 Q. And using the peak search approach 11 the portions of amelody in which, that the
12 of lwamura, not all datain the referenceis 12 user searches, yes, that will not lead to a
13  considered, correct? 13  match.
14 A. Thatiscorrect. 14 Q. And let me actually ask that again,
15 Q. Another teaching in the lwamura 15 because| think | may have misstated how
16 referenceisthat the user may elect not to 16 Iwamuraoperates.
17 consider unimportant portions of the 17 If the reference database in the
18 reference melodies, correct? 18 Iwamuraembodiment is structured such that
19 A. Correct. 19 the unimportant portions are to be skipped
20 Q. Isthereany direction or 20 and aquery isbased on one of the
21 definition provided in Iwamura asto what 21 unimportant portions of a reference work, no
22 would congtitute an unimportant portion of a 22 match will be found, correct?
23 music reference? 23 MR. LUNER: Objection to form.
24 A. Tomy recollection thereisavery 24 A. Sothe databaseis structured and
25 vague description of it. So there'savery 25 thesearch agorithmis structured to keep

35 (Pages 134 - 137)

Veritext Legal Solutions

800-567-8658

973-410-4040

Google Ex. 1020



Karypis

Page 138 Page 140
1 theimportant portionsfrom the melody from | 1 A. | believethat particular part,
2 thereference work, and the query contains 2 right, it actually refersto both the, there
3 just the unimportant part? 3 aretwo componentsin the lwamura search that
4 Q. Correct. 4 alowsyou to skip, right? One hasto do
5 A. Iwamurawill still identify a 5 with skip of, | believe they call them
6 match. It would identify the best matchthat | 6 repeated patterns, so repeating melodies, and
7 theuser's query matches against the 7 theother oneis skipping the unimportant
8 database -- 8 parts. So both of thosethings| believe
9 Q. Sointhat case-- 9 they aretied together within the same
10 A. -- and as determined by the peaks. 10 context, and my understanding of this section
11 Q. Inthat case, it may return a match 11  oncolumn 12, that essentially talks about
12 but not the closest or an exact match? 12 the whole process of unmarking, because |
13 MR. LUNER: Objection to form. 13 Dbelievethey use aterm unmarking, you know,
14 A. Inthat case we will return amatch 14  when they were describing those, those
15 that isthe closest, given the data that the 15 approaches.
16 agorithm searches and how it performs a 16 Q. Look, if you would, at column 8in
17  search. 17 Iwamura, and | guess this beginson line 13
18 Q. Even though an exact match, in 18 or 14, runs down to about line 20.
19 fact, ispresent in the reference data set? 19 A. Okay.
20 MR. LUNER: Objection to form. 20 Yes.
21 A. Sotheway, my understanding of 21 Q. What do you understand Iwamurato
22 lwamura, right, so when it goes and 22  bedescribing here?
23 preprocesses the melodies to skip over the 23 A. Sothelines, so there are kind of
24 unimportant portions as part of the search 24 two componentsthere. So thefirst
25 process, you know, thisisrealy what it 25 component, right, describes instead of
Page 139 Page 141
1 does, it doesto some extent some type of 1 looking at peaks, to look at dips or more
2 future extractions. So when it searches, 2 dipsin here than peaks, as away to further
3 giventhat you just query, it identifies the 3 reduce the number of comparisons they make.
4  best match, you know, with respect to the 4 Q. | may have directed you to the
5 futurethat it hasthere, based on its 5 wrong portion. | was asking about column 8,
6 searches. Soin my opinion it will still 6 lines 13 through 20.
7 return the best match, according to a search 7 A. Oh, okay.
8 order. 8 So my understanding of that, and
9 Q. Now, does Iwamura state that the 9 againthisisavery cryptic descriptionis
10 skipping of unimportant portionstakesplace |10 thefollowing: Given areferencel havethe
11 inapreprocessing stage? 11 different peaks. | have the highest peak,
12 A. | believe so. 12 second highest peak and third highest peak.
13 Q. Whereisthat? 13 Sogiven aquery, then | will first align the
14 A. | wasreading. 14 highest peak of the query against the highest
15 So on column 12, lines 5 through 15 peak of the reference, you know, compute a
16 10, roughly that paragraph, it says, "When 16 score, right? Then align the highest peak of
17  you build the database, by un-marking peaks, | 17 the query against the second highest peak of
18 you can select the portion that should not be | 18  the reference and compute a score and so
19 searched. Thisavoids searching unnecessary |19 forth.
20 portions and accelerates search speed.” 20 Q. How isit that that approach would
21 So thisis during database 21 further accelerate the search?
22  building. That's processing step. 22 A. So that paragraph actually does not
23 Q. And you understand that text in 23  discuss how that can further accelerate the
24 column 12 to refer to afuture where 24  search. That'sit.
25 unimportant portions can be skipped? 25 Q. Islwamurasuggesting here that if
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1 youwereto comparethe highest peak inthe | 1 mean there when it says, "Another peak can be
2 query to the highest peak in the reference 2 used for the search"?
3 andfind amatch, you could discontinue the 3 A. It'san example of what they have
4 comparisons between that query and that 4 over there, they provide aclear example of
5 reference, return that reference as a match? 5 what isthe other peak. Andinthefirst
6 A. | don't know how you disclose 6 case, the peak would be the first one, which
7 something like that. 7 inthe exampleit would be that star 5. And
8 Q. If you wereto do that, that would 8 the second peak would be the star 5in
9 accelerate the search, correct? 9 location 7.
10 A. The question now becomeswhat we |10 Q. Sowhat thisindicatesisthat
11 define by match. If the match over hereis 11 Iwamuradoesn't aways consider all the peaks
12 anexact match, and then, yes, that connects | 12 in the query, correct?
13 it. Butif the matchis not an exact match, 13 A. What do you mean by "consider"?
14 it doesn't mean that there is no other 14 Q. Thisindicatesthat if an exact
15 peak-aligned match that would have that lower 15  match is found by comparing the first peak in
16 score, sothat by itself is not a select 16 the query to the peaksin the reference, the
17  search. 17  search won't continue on to another peaksin
18 Q. What if it'samatch withina 18 thequery, correct?
19 certain threshold? 19 A. Sothat rate of passage does not
20 A. What do you mean by "amatch within| 20 indicate that the search was stopped.
21 acertain threshold"? 21 Q. Sowhereitindicatesinline 27,
22 Q. Soin other words, if the highest 22 "Inthiscase no exact result is obtained, so
23 point inthe query isin line with the 23 another search will be done with the second
24 highest point in the reference, and the 24 peak."
25 caculationyields at least absolute 25 Do you see that?
Page 143 Page 145
1 difference of three or less, it's defined as 1 A. Yes
2 amatch. 2 Q. Doesthat not indicate that if an
3 MR. LUNER: Object to the form. 3 exact match were found using comparison to
4 A. Sowhat isdefined asamatchis 4 thefirst peak in the query, that that second
5 that of identifying whether or not the 5 search wouldn't take place?
6 reference, you know, contains some melody 6 MR. LUNER: Objection to form.
7 that ispeaked aligned, who is, you know, 7 A. Somy identification of the
8 distanceislessthan or equal to a user 8 paragraphisthefal line, so my
9 supply constant, right, then, you know, once | 9 understanding of that algorithm iswhen | use
10 youfind oneof those, thenwecanturnand |10 thefirst peak, right, | dignit with a
11  search and identify that thing as a match. 11 query against areference, acomputer score.
12 Q. And by employing that approachyou |12 If | go through the process by aligning, you
13 could accelerate the search, correct? 13 know, shifting the first peak to all the
14 A. Soby employing that approach, you |14 peaksinthereference, if | have a-- that
15 can, you know, you will not need to identify, |15 would give me a set of scores and a set of
16 you know, search any other peaksthat you've | 16 matches. So thereis no exact match of me
17 seenintheregular reference work. 17 doingthat. And then inthe process of again
18 Q. And thereby accelerate the search, 18 trying to match amelody against that
19 correct? 19 particular record, | would pick up asecond
20 A. That will speed up the search, yes. 20 peak and do the same thing.
21 Q. Let'sturnover tocolumn 9, if you 21 Q. Andif anexact match isfoundin
22 would, and take amoment to look over the |22 what you just described, you would not move
23 text from lines 24 through about 32. 23 onthat second search, correct?
24 A. Yes, I'mready. 24 A. That'swhat | reference, that is
25 Q. What do you understand Iwamurato |25 what | appear to have listed.
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1 Q. Now, inthe case using the peak 1 five-digit sequence in the reference,
2 search approach in lwamura, whereyou havea 2  correct?
3 short query and alonger reference melody, 3 A. | believe the match within the
4 it's possible that the query would match the 4 context of the lIwamurais amelody, so the
5 reference in multiple locations, correct? 5 matchisredly the reference.
6 A. Thatispossible, yes. 6 Q. And you evaluate whether you have a
7 (Karypis Exhibit 10, Single-page 7 matching melody by virtue of whether the
8 chart, marked for identification, this 8 query matches the melody segments within the
9 date.) 9 reference, correct?
10 Q. | wanttotakealook at an example 10 A. Soyou evauate the quality of the
11  sequence here that we will mark as 11 match by evauating how well the query
12 Exhibit 10. Exhibit 10, do you see the top 12  matches, you know, the best matching segment
13 whereit says"Query: 5,4,3,2,1"? 13 inthereference.
14 A. Yes 14 Q. Let'slook back at lwamurain
15 Q. And can you accept hypothetically 15 column 8, please, in particular lines 4
16 that that's aquery string for use in a peak 16 through 12 of column 8. And there Iwamura
17  search, according to lwamura? 17 teachesthat in addition to doing a peak
18 A. ldo. 18 search, you could also do adip search,
19 Q. And below that it has a string of 19 right?
20 numbers and areference, do you see that? 20 A. Uh-huh.
21 A. |do. 21 Q. Now isit possible any given query
22 Q. Canyou accept hypothetically that 22  or reference work that the best matching
23 that isareference melody string for a 23 melody segment within that reference work
24 comparison, according to the peak search 24  would beat adip?
25  process of lwamura? 25 A. What exactly do you mean by being
Page 147 Page 149
1 A. ldo. 1 aadip?
2 Q. Now, if we wereto compare the 2 Q. Let me make surethat we're finding
3 query5, 4, 3, 2, 1to the reference depicted 3 thisthe same way.
4 on Exhibit 10, isthe first instance of the 4 How do you understand the dip
5 sequenceb, 4, 3, 2, Linthereferencea 5 segmentsto be defined according to lwamura?
6 match for the query? 6 A. My understanding of the definition
7 A. ltis 7 of adipisgoing to be alocal minimum and a
8 Q. Andisthe second instance of 5, 4, 8 peak being alocal maximum.
9 3,2, 1highlighted in orange also a match? 9 Q. Sointhedip search process you
10 A. Yes itis. 10 would aign adip from the query with adip
11 Q. Andistheyellow sequence5, 4, 3, 11 inthereference, right?
12 2,1 also amatch for the query? 12 A. That's my understanding of when it
13 A. Yes, itis. 13 saysyou can use dips and instead of peaks,
14 Q. And would the blue highlighted 14 yes.
15 sequenceb5, 4, 3, 2, 1 again be amatch to 15 Q. And you would compare the notes as
16 thequery? 16 aligned in the reference -- pardon me, in the
17 A. ltis 17 query to thereference aligned at the dip?
18 Q. Sointhisexample, isit fair to 18 A. Correct.
19 say that there are four exact matches to the 19 Q. Andisit possible that taking that
20 query within the reference? 20 query aligned at the dip would yield the
21 A. Sowithinthe reference there are 21 lowest absolute difference of any melody
22 four portions that match exactly to the 22 segment in the work?
23 query, yes. 23 A. Thatisapossihility.
24 Q. Andinthe case of thisfive-digit 24 Q. Continuing with that hypothetical
25 query, the match is the corresponding 25 scenario, if you were then to take the query
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1 and compareit to the reference work using 1 peak search approach and adip search
2 the peak search, you would not find that 2 approach, what you return at the end is the
3 closest matching segment in the reference, 3 Dbest of thetwo. The best result can be one
4 wouldyou? 4 that is coming from the dip search portion of
5 A. Canyou repeat that question? 5 theoverall search.
6 MR. NEMEC: Sure. I'll just read 6 Q. Allright.
7 it back off the record here. 7 Now in that scenario we take that
8 Q. Continuing with that hypothetical 8 same query and that same reference, and we
9 scenario, if you were then to take the query 9 havefound the best match at adip. But we
10 and compareit to the reference work using 10 now compare that query to that reference
11 the peak search, you would not find that 11 using only the peak search, we're not going
12 closest matching segment in the reference? |12  to find that best matching segment, are we?
13 MR. LUNER: Objection to form. 13 A. Again, that goes back to the whole
14 A. So my notion of what is the closest 14 notion of the definition of a search and what
15 match and what is not is afunction of the 15 istheresult. Butif | have an algorithm
16 agorithm that you useto find it. Soif | 16 that isdesigned to find the best peak, let's
17 do apeak search approach, what | would 17 cdll it aligned in the segment, right, the
18 return back asthe closest would be the 18 peak search approach will be the best. But
19 closest asaresult of the peak search 19 if andgorithm is designed to find the best
20 approach. 20 dip aligned segment, you know, that would be
21 So with respect to that particular 21 thebest.
22 search strategy or algorithm, that's the 22 I mean for their respective
23 best, you know, matching segment. 23 agorithm, in terms of what they're designed
24 Q. Now, Iwamurateachesthat you could |24 to do, you know, what the -- the result that
25 also do the comparison using both peaksand |25 comes out from the dip search approach may
Page 151 Page 153
1 dips, right? 1 not necessarily be an allowable result of the
2 A. Thereisadiscussion about that. 2 peak search approach. Because thisis not
3 Q. Andin that scenario, the closest 3 what the dgorithm is designed to do. But
4  matching segment would be the comparison 4  the peak search approach will identify the
5 between either apeak or adipinthe 5 best match.
6 referencethat yields the least absolute 6 Q. Soif theagorithm isn't
7 difference when aligned with acorresponding| 7 considered, isn't configured to consider a
8 peak or dip in the reference, correct? 8 particular match, then that can't be the
9 A. Soifl doasearchinwhich | use 9 closest match; isthat right?
10 both a peak search approach and also adip 10 A. If anagorithmisdesigned to find
11  search approach, and | return back the best 11 acertain type of matches, right, it will not
12 match of both of them, right. So that would |12 find amatch that it is not designed to find.
13  bethe best match of the combined approach. | 13 So in your example, right, the type
14 Q. And that best match might occur at 14 of match that you consider to be your best is
15 adip asopposed to a peak, right? 15 amatchin which an algorithm is designed to
16 MR. LUNER: Objection to form. 16 find. But the peak search approach will find
17 A. So that best match can be obtained 17 the best match that it's designed to find.
18 using apeak search approach or adip search |18 Q. Soif it'samatch that you don't
19 approach. 19 consider, it can't be the closest match,
20 Q. Andwhat I'm getting at isthat in 20 simply put, correct?
21 the approach where you're searching both the | 21 A. Butthisisaquestion of a
22 dipsand the peaks, it's possible that the 22  definition of what is a segment that the peak
23 best match would be found at a dip, right? 23 search approach finds. Peak search approach
24 MR. LUNER: Objection to form. 24 will consider all the matches that satisfy
25 A. SowhenI'mdoingasearchusinga |25 itsdefinition astowhat it is after and
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1 among those will return the best. 1 A. That's my understanding of that.
2 Q. Sol'll putit alittle bit 2 Q. Andif every peak segment in that
3 differently then. If, say, aportion of the 3 reference that's compared has an error above
4  reference that you don't consider in the 4 thelimit we've defined, then that particular
5 search, then that portion of the reference, 5 song will not be considered a match, right?
6 by definition, cannot be the closest match? 6 A. Would you repeat your question
7 A. What do you meanwhenyousay you | 7 agan?
8 cannot consider a portion of the reference? 8 Q. If all the peak segments within a
9 Isit something that you choose not to 9 reference, have an error above the limit that
10 consider, or your agorithm, you know, 10 wevedefined, then lwamurawon't consider
11 specifically does not consider those things 11 that reference to be a match, correct?
12 inidentifying the allowable matches? 12 A. 1 don't think lwamura discloses
13 Q. Wadll, using the example of thepeak |13 that.
14 versusthedip search in lwamura, if youare |14 Q. Which part of what | said?
15 running the peak search, you are not 15 A. Thatif -- everything that you just
16 considering the dips, correct? 16 said.
17 A. You may not be considering, not 17 Q. How isit that you understand the
18 necessarily. Youwould still be considering |18  limit function to operate?
19 someof thedips, if they includeit in their 19 A. Somy understanding of the limit
20 peak. 20 function iswe've done -- when | called the
21 Q. Sothatiswhat I'm trying to 21 dignment of the query against that portion
22 convey by the portion of the referencethat's |22 of the reference, as| go down each aligned
23 not considered, one example of it. Do you 23  position and compute the actual difference,
24 follow? 24 if that thing, you know, goes above a certain
25 A. No. 25 threshold, then | can, you know, stop going
Page 155 Page 157
1 Q. Okay. Sounded like you did. 1 down the path, down note by note to compute
2 Why don't we go back to the two 2 thedifference, the actual difference, and
3 optionsthat you proposed. In oneinstance 3 just shift to the next peak.
4 you said the algorithm that's excluding a 4 Q. And then when you shift to that
5 portion of the reference, and in the other 5 next peak, if you continue doing the
6 you said the user is excluding, right? 6 caculation, and with each peak comparison
7 A. Inwhat context did | say that? 7 throughout that reference you hit the
8 Q. A couple of minutesago | think you 8 threshold at the end of that process, that
9 madereferenceto it being adifference 9 reference will not begin to match, correct?
10 whether the algorithm excludes searchinga | 10 A. Actualy Iwamura does not disclose
11 part of areference or whether theuser does. |11  what happensin that scenario.
12 Iwamura describes alimit function 12 Q. Do you have any understanding,
13 that can be employed, correct? 13  based on the overall teachings, of what would
14 A. Yes, | believe so. 14 happen to that particular reference?
15 Q. Takealook at column 7, lines 56 15 A. Soonepossibility isto not
16 and57. 16 consider that reference as a match.
17 A. I'msorry, what was the line 17 Q. lIsthereany teaching in lwamuraon
18 numbers again? 18 alimit on how strict this error tolerance,
19 Q. Column 7, lines 56 to 57. 19 pardon me, thislimit function can be?
20 A. Yes. 20 A. | don't recall off thetop of my
21 Q. Soin practice, if wererunning a 21 head whether or not they say anything
22 peak search and we're using this limit 22 gspecific to that.
23  function, the search will include, excuse me, |23 | do not recall that it says
24 any peak segments with error above the 24 something like that, aformulato describe
25 threshold that we select, correct? 25 what that thing should be.
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1 Q. | apologize, | didn't hear you. 1 A. 1 do not know.
2 You said you do or don't recall seeing -- 2 MR. NEMEC: We will take our coffee
3 A. 1 donot recall seeing whether or 3 break.
4 not they provide any guidelines as to what 4 THE VIDEOGRAPHER: Okay. Thetime
5 that thing would be. 5 is2:40 -- stand by.
6 Q. Do youthink it's possible that the 6 Thetimeis 2:48. We're going off
7  limit function could be set at zero? 7 the record. Thisisthe end of disk
8 A. Wédll, if thelimit function is set 8 number 3. Thanks.
9 to zero, then the algorithm that they 9 (A brief recess was taken.)
10 describe would only identify exact matchesif | 10 THE VIDEOGRAPHER: We are now back
11 such matches occur, if my understandingis |11 on therecord. Thetimeis3:01. This
12 correct. 12 is the beginning of disk number 4.
13 Q. Would you agree that the search 13 MR. NEMEC: Let'smark as
14 timein the peak note search process of 14 Exhibit 11 U.S. Patent 5,874,686, the
15 Iwamurais proportional to the number of 15 Ghias, please.
16 peaksin the reference work? 16 (Karypis Exhibit 11, Photocopy of
17 A. So the search, the amount of time 17 U.S. Patent No. 5,874,686, marked for
18 it takesto search a particular record in the 18 identification, this date.)
19 peak search approach, right, will depend, 19 Q. Do you have Exhibit 11, Dr.
20 among others, on the number of peaks. 20 Karypis?
21 Q. Andyou bdlieveit would beroughly |21 A. Yes, | do.
22 aproportional relationship between the 22 Q. Andthisisthe Ghias prior art
23 search time and the number of peaks? 23 reference that you discussin your
24 A. Themore the peaks, the moretime, 24  declaration, correct?
25 yes 25 A. Correct.
Page 159 Page 161
1 Q. And theless peaks, the lesstime, 1 Q. Isitfair to say that Ghias
2 correspondingly? 2 discloses a system where you can hum atune
3 A. Correct. 3 and the system will try to identify the song
4 MR. LUNER: | think we're running 4  that you are humming?
5 low on caffeine. 5 A. Yes, it'sidentifying melody from a
6 MR. NEMEC: | have a couple more 6 database.
7 guestions on this reference and | will 7 Q. And it doesthat by comparing the
8 be done, so I'll wrap up the line and we 8 relative pitch values from the hummed query
9 will take a coffee break. Excellent. 9 melody to the relative pitch values of known
10 Q. Oneof thefile formats that 10 reference melodies; isthat right?
11 Iwamuradiscussesisthe mini file format, 11 A. | believe so.
12 correct? 12 Q. Ghiasdiscloses comparing atext
13 A. Correct. 13 representation of the notesin the query to a
14 Q. Just briefly, how would you 14 text representation of the notesin the
15 characterize what the mini file format is? 15 reference, right?
16 A. I'mnot an expert on the mini file 16 A. Thatiscorrect.
17 format, but my understanding isthisisa 17 Q. Inparticular, Ghias represents
18 mediafileformat. It predates, you know, 18 queriesand references as strings of the
19 MP3files. 19 charactersU, Sand D, right?
20 Q. Thereisaso adescription or a 20 A. Yes
21 disclosure of awav file format in lwamura, 21 Q. U, Sand D referring to whether the
22  correct? 22 noteisthe same, an up note or a down note,
23 A. Uh-huh. 23 ascompared to the preceding note?
24 Q. How doesthewav file format differ |24 A. | believe so.
25 from mini, if you know? 25 Q. And what isyour understanding of
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1 how Ghias goes about determining whether a 1 because I'm getting myself tied in knots
2 query matches areference? 2  here.
3 A. So my understanding of how Ghias 3 If two -- if aquery has the same
4 goesabout doing that isit performsa 4 number of mismatched references when compared
5 substring search of the string representing 5 totwo different --
6 thequery, again, the string representing a 6 MR. NEMEC: Strike that.
7 record in the database; and then based on 7 Q. If aquery hasthe same number of
8 that it computes a score, and then it 8 mismatched characters when compared to
9 returns, you know, some of those melodies as 9 reference 1 asit does when compared to
10 aresult of that query. 10 reference 2, will Ghias consider reference 1
11 Q. How does Ghias go about determining 11 and reference 2 to be equal quality matches?
12 which reference most closely matches a query? 12 A. Soif thebest, if asubstring with
13 A. Sol believe the way that they use 13 theleast number of mismatches of the query
14 itisthey find a substring that has the 14 inreference 1, which is-- if the number of
15 least number of character differences when 15 mismatches of the best matching substrate of
16 they,itisaligned in agaplessway. 16 query to reference 1 isthe same as the
17 Q. So--I'msorry, go ahead. 17  number of mismatches of the best matching
18 A. Actually, they can potentially 18 substring of query to reference 2, right,
19 dlow insertions and deletions as well, but 19 then, you know, | believe Ghias will consider
20 it'sredly asubstring alignment. 20 thosetwo things as equal quality melodies or
21 Q. Okay. So by way of example, if a 21 references, good overall matches.
22 --if aquery string was SSS and areference 22 Q. SoisGhiasable, intheinstance
23 string was SSU, how would -- how would Ghias | 23 of comparing SSS --
24 characterize the difference between those 24 MR. NEMEC: Strike that.
25 two? 25 Q. Can Ghias determine whether SSSis
Page 163 Page 165
1 A. So Ghiaswould characterize that 1 acloser match to SSU than SSD is?
2 thosetwo strings have a one-character 2 A. Sothequery isSSS, and the
3 mismatch. 3 referenceis SSU and SSD, so both references
4 Q. And how would Ghias go about 4  are one-character mismatch with aquery. And
5 determining the difference between a string 5 if they, if the metric isin the number of
6 SSSand SSD? 6 mismatches, those two things will be, those
7 MR. NEMEC: Strike that. 7 two things would be, you know, the same,
8 Q. What would Ghias characterize as 8 equally good matches.
9 thedifference between SSS and SSD? 9 Q. If SSU isthe query and the two
10 A. | believewill characterize as 1. 10 referencesare SSSand SSD, will Ghiasrank
11 Q. If two references have the same 11 thoseasequally good matches?
12 number of mismatched characters as compared 12 A. | believe so, the one-character
13 toagiven reference, will Ghias consider 13 difference between the query and the two
14 them to be equal quality matches? 14 references.
15 MR. LUNER: Objection to form. 15 Q. One of the things that Ghias
16 MR. NEMEC: Let meask that again, |16 teachesisthat it can output arank list of
17 | apologize. 17 matches, correct?
18 Q. If two queries have the same number |18 A. Thatiscorrect.
19 of mismatched charactersas comparedtoa | 19 Q. If thesearchin Ghias run has
20 given reference, will Ghias consider themto |20 determined that there are ten references that
21 beequal quality matches? 21 differ by only one character, how would Ghias
22 A. Asfarasl know, youdon'tmatcha |22 go about ranking thoseten?
23 query to areference. It'sthe other way 23 A. Soif they rank least that -- so if
24 around. 24 thereferenceisthat the query matches
25 Q. Okay. Let metry that again, 25 against had the same number of mismatches,
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1 then the, you know, ranking between those 1 equivalent; but you can have what iscalled a
2 thingsin terms of which oneisthe bestis 2 weighted mismatch in which certain mismatches
3 bothirrelevant and arbitrary. Y ou know, al 3 weighed less or more, but in which case can
4  of them are equally good answersto that 4  create an order is one of those strings.
5 query, given those constraints. 5 But if | use a symmetric of
6 Q. Now, it may be of that list of ten 6 similarity or distance between two strings,
7  that one of the referenced melodies itself 7 the number of mismatched characters, those
8 matches the hummed melody closer than another 8 two would be equally good.
9 of theten, correct? 9 Q. My question was separate from
10 MR. LUNER: Objection to form. 10 Ghias.
11 A. So can you repeat your question? 11 A. Okay.
12 Q. So notwithstanding the fact that 12 Q. Soif we have apiece of music
13 thesearchin Ghiasyields ten references 13 that'srepresented by SSU, and we have
14 that differ by only one character, and that 14 another piece of music that is represented by
15 thoseten references, asfar asthe Ghias 15 SSSand another represented by SSD, whichis
16 search processis concerned, would be equally 16 moresimilar to SSU, SSSor SSD?
17 similar or equally different, the underlying 17 MR. LUNER: Objection to form.
18 songs-- 18 A. How do you define similarity?
19 MR. NEMEC: Strike that. 19 Q. How different the notes are.
20 Q. Thefact that areference, the fact 20 A. Do you consider the -- if | look in
21 that aquery in Ghias differs by the same 21 theunderlying note, that would be a
22 number of characters as compared to two 22 different similarity than what | can compute
23 different references doesn't necessarily mean 23 by just having that another presentation,
24 that the query song is an equal match to both 24 unless you define a distance between the
25 of the reference melodies, correct? 25 characters of their presentation.
Page 167 Page 169
1 MR. LUNER: Objection to form. 1 Q. Column 2 of Ghias discloses an
2 A. Soagain, within the method that 2 error tolerance, if you look at lines 2
3 Ghiasdiscloses, right, aquery isastring. 3 through 50 to 53?
4  So based on that query, it identifies, 4 Do you see that?
5 computes a matching scroll to the references. | 5 A. 50t053?
6 Andif there are anumber of references that 6 Q. | apologize, 52 to 53.
7 havethe same scroll, number of mismatched | 7 A. 52t053. Let metake aminute.
8 characters, right, for the purpose of the 8 Yes, | seethat line.
9 search, right now, for the purpose of the 9 Q. What do you understand this error
10 algorithm disclosed in Ghias, those things 10 tolerance to mean?
11 areequaly good matches. 11 A. My understanding of an error
12 Q. So putting Ghias aside, if aquery 12 toleranceisthe maximum number of allowed
13 piece of music isrepresented by SSU, which |13  mismatches between the query and the best
14 referenced piece of music would be more 14  matching segment or melody.
15 similartoit, SSSor SSD? 15 Q. Soit'snot possible that the error
16 MR. LUNER: Objection to form. 16  tolerance would mean that the output is
17 A. Soif my query is SSS, and the two 17  limited to a set number of matches or maximum
18 referencesis SSD and SSU. 18 number of matches?
19 Q. Thequery isSSU -- 19 A. What do you mean by that?
20 A. Thequery is SSU. 20 Q. Inother words, isit not possible
21 Q. -- and thereferences are SSS and 21 that the error tolerance could mean that the
22 SSD. 22  system only returns the ten best matches?
23 A. The method that Ghias disclosesin 23 A. My understanding of the error
24 which it measures the similarity intermsof | 24  tolerance, asused in Ghiasis, isthat it
25 just mismatches, those things would be 25 talks about, it's defined in terms of a
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1 maximum number of alowed mismatches. | | 1 explainsthat auser can perform anew query
2 don't recall seeing it another way. 2 onarestricted search list consisting of
3 Q. So we discussed a moment ago, and 3 songsjust retrieved, correct?
4 let mejust reconfirm, that one of the 4 A. Right.
5 possible outputs from Ghiasis aranked list 5 Q. Could the new query that's
6 of matching melodies; is that right? 6 described there be a different portion of the
7 A. Yes, | believe so. 7 same song that was searched in the original
8 Q. Isitanunlimited list, or is 8 quey?
9 there some cap that Ghias puts on the number | 9 MR. LUNER: Objection to form.
10 of entriesincluded on that ranked list? 10 A. That can be apossibility.
11 A. So my recollection in reading 11 Q. Could the new query be acompletely
12 Ghias, the size of theranked list dependson |12  different song?
13 theerror tolerance. Soif the error 13 A. The segments can perform anew
14 toleranceis said to be high, the ranked list 14 query and puts no restrictions on the type of
15 would be larger, potentidly; if it'slow, 15 aquery.
16 it'sgoing to be smaller. 16 Q. Now, if we wereto return, pardon
17 | don't recall seeing a 17 me. If weweretorunafirst search --
18 specification of the fixed number of results. |18 MR. NEMEC: Strike that.
19 Q. Soif, for example, the error 19 Q. If weweretorunasearch
20 tolerance were set at one, the ranked list 20 according to Ghias, using the chorus from a
21 would return al thosereferencesthat hada |21 song, would that necessarily return the same
22 difference of one as compared to the query? |22 resultsasif we were to use the guitar solo
23 A. What asearch will returnisall 23 from the same song as the query run against
24 thereferences with best matching substring |24  the reference database?
25 that has at most one difference. That means |25 MR. LUNER: Objection to form.
Page 171 Page 173
1 it will return those that have zero and those 1 A. It may or may not.
2 that have one, assuming that they are non -- 2 Q. Sotheresults could be different?
3 Q. Okay. Understood. 3 A. It could be different, yes.
4 So what we're looking at, then, is 4 Q. Look at figure 1in Ghias, if you
5 the matches with the, the best matches with 5 would.
6 the substrings as opposed to the overall 6 Isthe query engine that performs
7 reference, correct? 7 thesearch processin Ghias--
8 A. Canyou repeat your question? 8 A. Yes
9 Q. Sure. 9 Q. --item24?
10 MR. NEMEC: Let me state it 10 A. Uh-huh.
11 differently. 11 Q. Soit'sthe query engine that
12 Q. Theerror tolerance would refer to 12 identifies matches?
13 thedifference between the query work anda | 13 A. Yes.
14  substring within the reference? 14 Q. And then those matches are output
15 A. My understanding is the way they 15 asaranked list of matching melodies at item
16 talk about error toleranceisthat the error 16 26; isthat correct?
17 toleranceis defined in terms of a best 17 A. Based on the result of those
18 matching, is defined in terms of the best 18 matches, the melodies, you know, that satisfy
19 substring match, a query against the 19 thesearch criteria are ranked at output,
20 reference. If thosetwo thingsarethesame |20  yes.
21 length, it would be a, one would be the same. | 21 Q. Do you have an understanding of
22 1t will not be a substring match, but if the 22 what form that output would take?
23 referenceislonger than the query, it will 23 A. What do you mean? Can you clarify
24 be asubstring match. 24 your question?
25 Q. Thetop of column 7 in Ghias 25 Q. Sure.
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1 Isthe user going to get alist of 1 Ghias, do you think it's a desirable feature
2 songsby title? Isthat your understanding 2 that search keys could be matched with any
3 of what Ghiasisteaching? 3 portion of the melody rather than just the
4 A. | don't recall what isthe form of 4 beginning?
5 theoutput, but, you know, alist of titles 5 MR. LUNER: Objection to form.
6 isapotential output. 6 A. | can consider casesin which my
7 Q. Weknow it'scomingin list form, 7 goal isto find amelody based on something
8 right? 8 that was hummed on theradio, into a
9 A. Wadl, it'saranked list. 9 microphone, and they start humming the melody
10 Q. If youwill look at column 7, lines 10 from an arbitrary point within the melody; so
11 36 through 40 of Ghias, please. 11 doing asubstring match, you know, will
12 A. Yousaid column 7, lines -- 12  increase the chances of identifying the
13 Q. 361t040. 13  melody or not.
14 A. Yes. 14 Q. Doesthefact that the search
15 Q. Sohesaysthere, "Asaconsequence |15 described herein column 7 of Ghiasisan
16 of using afast approximate string matching | 16  approximate search mean that it doesn't
17 agorithm, search keys can be matched with | 17 consider all the data within each reference?
18 any portion of the melody rather than just 18 MR. LUNER: Objection to form.
19 thebeginning. Asthe size of the database 19 A. Sol believe the definition of
20 growslarger, however, thismay not proveto |20 "approximate' that Ghias -- the term
21 bean advantage." 21 “approximate string matching" over here
22 What is your understanding of why 22  refersto what would be considered a match,
23 that would not prove to be an advantage? 23 and amatch is considered avalid match if it
24 A. 1 will presume that by enabling a 24  hasat most K mismatches. So the term
25 flexibility to locate a substring within a 25 approximate," right, it used to characterize
Page 175 Page 177
1 bigger string, you know, that would be 1 whatisalowed as part of the answer.
2 somewhat slower than looking at just the 2 Q. Soinfact at the top of column 6,
3 beginning. 3 lines 9 through 11, Ghias defines when he
4 Q. How do you believe a person skilled 4 meansby "approximate," right?
5 intheart would circumvent this 5 A. | believe so.
6 disadvantage? 6 Q. And he says, "Approximate" -- "By
7 MR. LUNER: Objection to form. 7 approximate is meant the algorithm should be
8 A. Soif thetype of the query that | 8 abletotakeinto account various forms of
9 wouldliketo doisidentifying all 9 errors”
10 substrings within a string that can have 10 Do you see that?
11 optic k-mismatches. There are a set of 11 A. That'swhat it says, yes.
12 methods that have been developed primarily in 12 Q. Do you think, from the standpoint
13 searching sequences, DNA sequencesthat use| 13  of aperson skilled in the art in 2000,
14 efficient methods to index stringsthat would | 14  that's a reasonable definition of
15 alow you to do fast approximate substring 15 Tapproximate” in this context?
16 matches. 16 A. Thedefinition of "approximate"
17 | can describe them in detail. 17 being that, something that will allow a
18 Q. That's not something that's 18 certain amount of mismatches, | think that's
19 disclosed in Ghias, what you just described? |19 areasonable definition.
20 A. | do not think so. 20 The definition that Ghias usesis,
21 Q. Isthat atechnique that was known 21 interms of the way it formulates the search,
22 asof 2000? 22 isactually more precise. Sowhat it calls
23 A. | believe those methods were 23 approximate string matching is the matching
24 developed prior to 2000. 24 that alows at most k-mismatches.
25 Q. Turning back to the description in 25 Q. Soyou say it'smore precise.
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1 Do you think it's an unusual or 1 exactly the same hash as the query, will
2 unacceptable definition? 2 Conwell locate any match?
3 MR. LUNER: Objection to form. 3 A. So if the database has no record
4 A. |think thisis oneway of defining 4 that it hasthe exactly the same hash, |
5 approximate stream matching. 5 believe Conwell will not locate a match.
6 MR. NEMEC: Let'smark as 6 Q. And if the database in Conwell
7 Exhibit 12 US patent 6,970,886. 7 contains areference that is very close match
8 (Karypis Exhibit 12, Photocopy of 8 tothe query but matched to adlightly
9 U.S. Patent No. 6,970,886, marked for 9 different hash, will Conwell determine that
10 identification, this date.) 10 that'samatch?
11 Q. IsExhibit 12 the Conwell prior art 11 A. When you say "aclose match to the
12  referencethat is discussed in your 12 query," are you talking about in terms of the
13 declaration? 13  hash, or in terms of the actual melody?
14 A. Yes itis. 14 Q. Soboth. I'll ask the question
15 Q. Isitfair to say that Conwell 15 again, just soit'sclear.
16  describes a system which identifies a query 16 If the database in Conwell contains
17 work by hashing the query work and comparing | 17  areference, it'savery close to match to
18 it to hashes and known reference works? 18 the query but mapsto adightly different
19 A. That'safair characterization. 19 hash, will Conwell determine that that's a
20 Q. And Conwell can look at areference 20 match?
21  work that is anear match to a query work, if 21 A. Soif the hash of the query is
22  the two map the same hash value, correct? 22 different than any of the hashesin the
23 MR. LUNER: Can you repeat the 23 database, the Conwell will not determine a
24 question? 24  match.
25 MR. NEMEC: Sure. 25 Q. Any difference whatsoever in the
Page 179 Page 181
1 Excuse me. 1 hasheswill result in ano match
2 Q. Conwell canlook at areference 2 determination in Conwell; isthat right?
3 work that is anear match to a query work, if 3 A. If thereisno absolutely no entry
4  thetwo map to the same hash value, correct? | 4  in the database that has exactly the same
5 A. By using appropriately designing 5 hash value as that computed for the query, it
6 hashfunctions, yes. 6  will have no match.
7 Q. Sointhe Conwell system, a 7 Q. Generdly speaking, would you
8 determination is made asto whether two works 8 consider a search of a dictionary, a paper
9 match by comparing whether their hash values 9 dictionary, to be a non-exhaustive search?
10 are exact matches? 10 MR. LUNER: Objection to form.
11 A. Canyou repeat the question again? 11 A. What do you mean by a search of a
12 Q. Conwell determines whether two 12 dictionary, of apaper dictionary?
13 works match by comparing whether their hash| 13 Q. Looking up aword inthe
14 vaues are exact matches, correct? 14 dictionary.
15 A. That iscorrect. 15 MR. LUNER: Objection to form.
16 MR. NEMEC: Can | take aquick 16 A. That would depend on how you go
17 five minutes? | apologize. 17 about doing that.
18 MR. LUNER: Sure. 18 Q. Sowhat are the different ways that
19 THE VIDEOGRAPHER: Thetimeis |19 one might look up aword in the dictionary?
20 3:43. WEe're going off the record. 20 A. Wéll, oneway to do that is start
21 (A brief recess was taken.) 21 from page 1 and go down until you find the
22 THE VIDEOGRAPHER: Thetimeis |22 page on which that word occurs, or go to the
23 3:53. We're now back on the record. 23 end of thedictionary. That would one way to
24 Q. Dr. Karypis, if the database in 24 doit.
25 Conwell doesn't contain areference to 25 Another way to do it would be, you
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1 know, if the dictionary is alphabetized, to 1 Q. If you were constructing an
2 gotothe set of pagesthat starts with the 2 electronic database, would you order the
3 same character as your word and thengo down 3  entriesin some fashion?
4  that list until you find something. 4 A. If | have adatabase and | would
5 Q. Andwould either of those searches 5 liketo be able to perform certain type of
6 beanon-exhaustive search? 6 queriesefficiently, | would probably create
7 A. So the second way in which you 7 indicesthat would allow me to do those
8 directly go to the pagesthat, let's say 8 efficiently.
9 start with, your word starts with aK, you do 9 Q. Soyou would create an ordered
10 not examine any pagesprior totheonethat |10 database, in other words?
11 start with the K, you know, that would bea | 11 A. Actualy, thereisno such thing.
12  non-exhaustive search. 12 Thisis-- you don't necessarily create an
13 Thefirst way is not. 13 order database. No, what you createisyou
14 Q. Isthat why -- 14  create an index on top of your database that
15 MR. NEMEC: Strike that. 15 will alow you to, to transverseit in an
16 Q. Inthe paper dictionary example 16 order that is up to modify the inquiry.
17 that we're discussing, the words are arranged | 17 Q. Okay. Ingeneral, the purpose of
18 inaphabetical order before your lookup 18 creating such an index would be to make the
19 process begins, correct? 19 search more efficient?
20 A. That would be the way why people do | 20 A. That isthe purpose of most
21 it 21 indexes, yes.
22 Q. Soif someone asked you to go look 22 Q. Now, in Conwell, the reference
23 up aword inthedictionary, which of thetwo |23 table asdisclosed hasits entries sorted by
24 approaches that you just described would you |24 hash value, correct?
25 use? 25 A. Canyou tell mewhich figure you're
Page 183 Page 185
1 MR. LUNER: Objection to form. 1 referring to?
2 A. Wiéll, I will do another approach 2 Q. Sure. I'mreferring actually to
3 that would be more efficient, and that would | 3 thetext, column 5, lines 59 through 61.
4  betheonethat will, you know, gothe pages | 4 A. Column 5, 59 through 61.
5 containing the words, go to the pages that 5 Q. Correct. "For ease of description,
6 contain the words that start with the same 6 the present disclosure assumes the entries
7 character asmy query. 7 aresorted by identifier."
8 Q. And that's the approach that you 8 A. Yep. What was the question? I'm
9 characterized as non-exhaustive, correct? 9 sorry.
10 A. That would be the onel 10 Q. Sodo you understand from that that
11 characterized, yes. 11 thedisclosure hereis of areferencetable
12 Q. Now if we're talking about an 12 with entries sorted by their hash value?
13 electronic dictionary, would a search of an 13 A. Yes, | believe that's how they have
14 €electronic dictionary to look upawordusea |14 them sorted, yes.
15 binary search? 15 Q. And what isthe purpose of sorting
16 A. What do you mean by "€electronic 16 the hash entries?
17 dictionary"? 17 A. So one of the reasonsthat you like
18 Q. Soasopposed to a paper 18 to sort the hash entriesis so that it will
19 dictionary, acollection of words and their 19 alow you to potentially implement a search
20 associated definitions arranged in a 20 efficiently.
21 database. 21 Q. Inthefashion that you would, ina
22 A. Without any more information, | 22  paper dictionary, look up aword by itsfirst
23 will just go from record one until | find a 23  letter in the word?
24 match or find aword or until | go to the 24 MR. LUNER: Objection, form.
25 last record. 25 A. Well, thekeysare sorted in
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1 increasing or decreasing order, right? Now | | 1 which point in time the querying processing
2 would like to match akey, and if | want to 2 engine can make a decision on whether or not
3 leveragethetrack of how those things are 3 that would be more efficient or not, to use
4  sorted, | will do a, probably a binary 4 theindices or not.
5 search. 5 Q. If you made the decision that it
6 Q. A binary search being an example of 6 would be more efficient to use the indices,
7 anon-exhaustive search, correct? 7 that you would be using a non-exhaustive
8 A. Thatiscorrect. 8 search, correct?
9 Q. Now, lines58 to 59 of Conwell in 9 A. Soif theindices were enabled,
10 the same column there, column 5, it says, 10 then during querying processing time, the
11 "Maintenanceto thetable 12 iswell 11 database engine would make a decision whether
12 understood by those skilled in data 12  or not answering that query would be faster
13 structures.” 13 relying ontheindicesor not. Andif it's
14 Do you see that? 14 faster, will use the indices; if it's not
15 A. Yes, | do. 15 faster, it will not.
16 Q. And asof about 2000, you think a 16 Q. |see
17 person skilled in the art of the Cox patents 17 (Discussion off the record.)
18 would have been familiar with database 18 Q. Takealook at Exhibit 4. It'sthe
19 structures? 19 ‘179 patent. Take alook at column 21,
20 A. Actualy, it talks about data 20 please, lines 37 to 42.
21 structures, not database structures. 21 A. I'msorry, what were the line
22 Q. Oh, | apologize, okay. 22  numbers again?
23 So | will ask that question again. 23 Q. Lines37to42.
24 As of 2000 do think a person 24 A. Okay.
25 skilled in the art would be familiar with 25 Q. The passage that begins, "While
Page 187 Page 189
1 datastructures? 1 databases of this size"?
2 A. Yes. 2 A. Yes.
3 Q. And do you think that a person of 3 Q. Would you agree that here this
4  sKkill inthe art implementing the invention 4  specification in the Cox patent is explaining
5 described in the Conwell patent would turnto | 5  that databases that were known as of the date
6 someform of commercially available data 6 of invention look up entries without
7  structure software? 7 comparing aquery to al reference items?
8 MR. LUNER: Objection to form. 8 MR. LUNER: Objection to form.
9 A. That can be a possibility, they can 9 A. Okay, so what was the question
10 useacommercialy available software to 10 agan?
11  buildit. 11 Q. Would you agree that the
12 Q. Asof 2000, are you familiar with 12 gpecification in the Cox patents herein
13 any of the commercially available database |13 column 21 is explaining that the databases
14 software that was on the market? 14 that were known as of the date of invention,
15 A. Both commercial and open source, 15 date of invention look up entries without
16 vyes. 16 comparing aquery to al reference items?
17 Q. And generally speaking, did such 17 A. Sowhat it here describes,
18 database software employ exhaustive lookup |18  describes that databases have the technology
19 techniques? 19 todothat.
20 A. That would be adirect function on 20 Q. So that was an understood approach
21 how you chooseto configureit. Yousetupa |21 to database searching as of 2000 when this
22 database, without creating indices. That's 22 patent wasfiled, correct?
23 theonly way to answer the queriesthat you | 23 A. Soasl said before, if I'musing a
24 want would be to add an exhaustive search. | 24  database system and | would like to perform
25 Set up adatabase by creating indexes at 25 certain queries, if | can create indices for
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1 those queries, then the database system is 1 CERTIFICATE

2 intelligent enough to select to use those 2 STATEOFNEW YORK )

3 indices, and that will to lead to afaster 3 i ss.

4 query execution time. 4 COUNTY OF NEW YORK )

5 Q. Thank you. 5

6 MR. NEMEC: Off the record again. 6 I, Jennifer Ocampo-Guzman, a

7 THE VIDEOGRAPHER: Sure. 7 Notary Public within and for the State of New

8 Thetimeis4:11. We're going off 8 York, do hereby certify:

9 the record. 9 That GEORGE KARY PIS, the witness
10 (A brief recess was taken.) 10 whose deposition is hereinbefore set forth,
11 THE VIDEOGRAPHER: Thetimeis 11 wasduly sworn and that such depositionisa
12 4:23. We're now back on the record. 12 truerecord of the testimony given by the
13 MR. NEMEC: Thank you, Dr. Karypis. 13  witness.
14 No further questions from petitioner. 14 | further certify that | am not
15 MR. LUNER: Patent owner, Network-1 15 related to any of the parties to this action
16 doesn't have any questions. 16 by blood or marriage, and that | amin no
17 THE VIDEOGRAPHER: Okay. Timeis 17 way interested in the outcome of this
18 4:23. We're going off therecord. This 18 matter.
19 isthe end of disk number 4, and that 19 IN WITNESS WHEREOF, | have
20 concludes this deposition. 20 hereunto set my hand this 13th day of
21 (Time noted: 4:23 p.m.) 21 November 2015.
22 22
23 23 JENNIFER OCAMPO-GUZMAN, CRR, CLR
24 24
25 25

Page 191 Page 193
1 S-I—ATE OF ) ! VEREI'RET(AI'TI_AE?SF/LEE;OLUTIONS
2 ) 'SS 2 800-567-8658
ASSIGNMENT NO. CS2183243
3 COUNTY OF ) 3 CASE NAME: Network-1 Technologies, Inc. v. Google
4 4 WITNESS NANIE: George Kaypie
5

5 PAGE/LINE(S)/ CHANGE REASON

6 |, GEORGE KARYPIS, thewitness | *—/— j

7 herein, having read the foregoing T ;

8 testimony of the pages of this e — L

9 deposition, do hereby certify it tobea s / L
10 true and correct transcript, subject to 10 i; ! !

11 the corrections, if any, shown on the 1 :; / /
12 attached page. 12 ) j /
13 13 :; 5 ;
14 14 :j j ;
15 GEORGE KARYPIS 5 L !
16 . 16 :; 5 ;
17 Sworn and subscribed to before o / /
18 me, this day of i / /
19 , 2015. ¥ —— ;
20 19 / /

20
21 NOtary PUbl IC 21 (Notary notGrgru?reeI; iarr1yg;ifornia)
22 SUBSCRIBED AND SWORN TO
23 22 gEFORE ME THIS 2015DAY

23 Y .
24

24 NOTARY PUBLIC
25 JOb NO C82183243 25 MY COMMISSION EXPIRES
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Veritext Legal Solutions
290 W. Mt. Pleasant Ave. - Suite 3200
Livingston, New Jersey 07039
Toll Free: 800-227-8440 Fax: 973-629-1287

, 2015
To: Charles R. Macedo, Esq.
Case Name: Network-1 Technologies, Inc. v. Google
Veritext Reference Number: 2183243
Witness: George Karypis Deposition Date: 11/12/2015

Dear Sir/Madam:

Enclosed please find a deposition transcript. Please have the witness
review the transcript and note any changes or corrections on the
included errata sheet, indicating the page, line number, change, and
the reason for the change. Have the witness' signature at the bottom
of the sheet notarized except in Californiawhere they are signing
under penalty of perjury and forward the errata sheet back to us at
the address shown above.

If thejurat is not returned within thirty days of your receipt of
thisletter, the reading and signing will be deemed waived.

Sincerely,
Production Department

Encl.
cc: Douglas Nemec, Esq.
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition 1is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer®s Certificate.
The officer must note in the certificate prescribed
by Rule 30(f)(1) whether a review was requested
and, if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF SEPTEMBER 1,
2014. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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