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1              THE VIDEOGRAPHER:  Good morning.
2         We are now on the record.  Please note
3         that the microphones are sensitive and
4         may pick up whispering and private
5         conversations.  Please turn off all
6         cellphones or place them away from the
7         microphones, as they can interfere with
8         the deposition audio.  Recording will
9         continue until all parties agree to go

10         off the record.
11              My name is Christopher Hanlon
12         representing Veritext.  The date today
13         is November 12, 2015.  The time is
14         approximately 9:05 a.m.  This deposition
15         is being held at Amster Rothstein &
16         Ebenstein located at 90 Park Avenue, New
17         York, New York and is being taken by
18         counsel for the petitioner.
19              The caption in this case is Google
20         Incorporated versus Network-1
21         Technologies, being held before The
22         Patent Trial and Appeal Board, case
23         numbers 343, 345, 347, and 348.
24              The name of the witness today is
25         Dr. George Karypis.  At this time I
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1         would ask counsel to please state your
2         appearances for the record.
3              MR. NEMEC:  Douglas Nemec of
4         Skadden Arps for the petitioner, Google.
5         And with me is Andrew Gish, also with
6         Skadden Arps for the petitioner.
7              MR. LUNER:  Sean Luner for Patent
8         Owner Network-1 Technologies from Dovel
9         & Luner.

10              MR. MACEDO:  Charles Macedo from
11         Amster Rothstein & Ebenstein, also for
12         the Patent Owner, Network-1
13         Technologies.
14              THE VIDEOGRAPHER:  Thank you.
15              Our court reporter today is
16         Jennifer Ocampo-Guzman, representing
17         Veritext.  She will now swear in
18         Dr. Karypis and we can proceed.
19   G E O R G E      K A R Y P I S,   called as a
20   witness, having been duly sworn, was examined
21   and testified as follows:
22   EXAMINATION BY
23   MR. NEMEC:
24         Q.   Good morning, Dr. Karypis.
25         A.   Good morning.
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1         Q.   You understand you've just been
2    sworn to testify under oath in the same
3    manner you would if you were testifying in a
4    court of law?
5         A.   Yes.
6         Q.   And do you feel there's any reason
7    that you can't testify fully and accurately
8    today?
9         A.   No.

10         Q.   No medical conditions or health
11    issues that would interfere with your ability
12    to testify?
13         A.   No.
14         Q.   Have you ever given a deposition
15    before?
16         A.   No, I have not.
17         Q.   Have you ever served as an expert
18    witness in a litigation before?
19         A.   No, I have not.
20         Q.   Just a couple of general background
21    comments, then.
22              Jennifer will be taking down
23    everything we say today on the record.  I'm
24    going to try, against my normal tendency, to
25    speak slowly and clearly; but if my questions
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1    are not clear to you either because you can't
2    hear them or can't understand them, feel free
3    to ask me to clarify.
4              Is that fair?
5         A.   Yes.
6         Q.   And likewise so as to avoid talking
7    over each other and making Jennifer's even
8    more difficult than it already is, I would
9    ask you to wait to answer until I've finished

10    my question; and I in turn will wait for your
11    answer before I ask another question.  Fair?
12         A.   Fair.
13         Q.   If you would like to take a break
14    during the course of today's proceedings,
15    feel free to speak up.  I generally break
16    every 90 minutes or so, but this is not a
17    forced march, so if you need to step out,
18    please speak up.
19         A.   I will.
20         Q.   You understand that you are here to
21    testify today in connection with a
22    declaration that you submitted on behalf of
23    Network-1 Technologies, correct?
24         A.   Correct.
25         Q.   And that declaration was submitted
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1    in connection with four inter partes review
2    proceedings that were instituted at the
3    request of Google?
4         A.   Yes.
5         Q.   And there are four U.S. patents at
6    issue in those IPR proceedings, right?
7         A.   Yes.
8         Q.   And you've referred to those as the
9    IPR patents in your declaration?

10         A.   I believe so.
11         Q.   And the inventor on each of those
12    patents is a man named Dr. Cox, correct?
13         A.   Correct.
14         Q.   So if I occasionally refer to the
15    patents today as the Cox patents, will you
16    understand what I'm talking about?
17         A.   Yes.
18         Q.   Just a couple of other terminology
19    points before we move on.  I may refer to the
20    board or the P tab.
21              Are those terms that you've heard?
22         A.   Yes, I have.
23         Q.   The P tab is the Patent Trial and
24    Appeal Board.  You understand that that's the
25    tribunal that will be, in the first instance,
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1    deciding the matters in dispute in this case?
2         A.   Yes.
3         Q.   Okay.  In the declaration that you
4    submitted on behalf of Network-1, you
5    expressed certain technical expert opinions,
6    correct?
7         A.   Correct.
8         Q.   And you expressed the opinion that
9    the challenged claims of the Cox patents are

10    not unpatentable, correct?
11         A.   Correct.
12         Q.   You've expressed the opinion that
13    the challenged claims of the Cox patents are
14    not anticipated by the prior art, correct?
15         A.   Correct.
16         Q.   You've also expressed the opinion
17    that the challenged claims of the Cox patents
18    are not obvious, in view of the prior art; is
19    that right?
20         A.   Correct.
21         Q.   Under the umbrella of those
22    opinions would it be fair to say that the,
23    the opinions you've expressed fall roughly
24    into two categories, the first being opinions
25    with regard to how the claim language in the
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1    Cox patents should be interpreted, and the
2    second category being the teachings of the
3    prior art?
4         A.   Correct.
5         Q.   In connection with forming your
6    opinions, what information did you rely upon?
7         A.   The specific information I rely
8    upon I believe is listed in my declaration.
9    I can give you the exact list, if you give me

10    a copy of it.
11              But on top of my head, it involves
12    what you referred to as the Cox patents, the
13    -- the patents that was submitted by Google
14    as part of the IPR, specifically the Ghias
15    patent, the Iwamura patent, Conwell patent,
16    the Dr. Moulin's declaration and deposition
17    and the IPR filings that Google filed.
18         Q.   The last item, I'm sorry, was the
19    actual filings?
20         A.   Correct.
21         Q.   So the petitions?
22              And were there also some Wikipedia
23    pages to which you referred?
24         A.   Correct.  I believe there were two
25    or three Wikipedia pages.  Everything is
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1    fully detailed in my declaration.
2         Q.   Okay.  Let me focus for a moment on
3    the Moulin declaration.  That's a set of
4    declarations submitted by Dr. Pierre Moulin
5    in support of Google's petitions; is that
6    right?
7         A.   Correct.
8         Q.   In what fashion, generally
9    speaking, did you rely upon Dr. Moulin's

10    declarations in forming your opinions?
11         A.   I read the declarations.  I just
12    tried to understand some of the context, you
13    know, behind the IPR filings, and that's
14    about it.
15         Q.   Did the -- aside from providing
16    context for the matters in dispute, did the
17    information presented in the Moulin
18    declaration influence your technical opinions
19    one way or the other?
20         A.   I do not believe so.
21         Q.   And with regard to the deposition
22    testimony of Dr. Moulin, in what fashion did
23    you rely upon that in forming your opinions?
24         A.   I read the deposition and I don't
25    think it affected, you know, my opinions.

4 (Pages 10 - 13)

Veritext Legal Solutions
800-567-8658 973-410-4040

Google Ex. 1020



Karypis

Page 14

1    Just, you know, fed them.
2         Q.   So once again, with respect to the
3    deposition, would it be fair to say that you
4    relied upon it for contextual purposes?
5         A.   There are a few places my
6    declaration which I specifically, you know,
7    point to certain aspects of documents,
8    declarations, to confirm, you know, some of
9    my beliefs.  And I think, you know, to a

10    large extent that's about it, so.
11         Q.   Okay.  So for example, in instances
12    where you agreed with what Dr. Moulin had
13    testified, you might point to his deposition
14    for that purpose, right?
15         A.   That would be correct.
16         Q.   If you didn't have Dr. Moulin's
17    deposition testimony, do you think your
18    opinions in this case would be any different?
19         A.   I do not think so.
20         Q.   And you indicated that you had also
21    relied upon the actual filings, the IPR
22    petitions.
23              In what fashion did you rely upon
24    those materials?
25         A.   I just looked at, you know, the
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1    claim constructions I believe that's what you
2    call it, that the IPR petitions, you know,
3    put forth and how alleged the claims of the
4    Cox patents are anticipated by the prior art.
5         Q.   Have you ever read any deposition
6    testimony from Dr. Cox?
7         A.   No, I do not -- I have not.
8         Q.   Is it correct that your
9    understanding of the law applicable to these

10    inter partes review petitions that you have
11    is derived strictly from your discussions
12    with counsel in the case?
13         A.   I don't think I follow the
14    question.
15         Q.   Is it correct that your
16    understanding of the patent law applicable to
17    the decision in the IPR proceedings is
18    derived strictly from your discussions with
19    counsel?
20         A.   Yes, and also some reading that
21    I've done, you know, kind of cursory notes
22    about some of the material.
23         Q.   In connection with this proceeding
24    or separately?
25         A.   Just in general.

Page 16

1         Q.   Do you consider yourself to be an
2    expert on patent law?
3         A.   No.
4         Q.   Do you consider yourself to be an
5    expert on patent office procedures?
6         A.   No.
7         Q.   So you wouldn't be qualified to
8    offer expert opinions on legal issues, then;
9    is that fair to say?

10         A.   I think that's a fair statement.
11         Q.   For example, independent of
12    information that may have been conveyed to
13    you by counsel, you have no expertise on what
14    the various burdens of proof are in an inter
15    partes review petition, correct?
16         A.   That is correct.
17         Q.   And you have no independent
18    knowledge of the legal standards for
19    determining anticipation of a patent claim,
20    correct?
21         A.   Not prior to --
22              (Discussion off the record.)
23         A.   Not prior to --
24              (Discussion off the record.)
25         A.   Not prior, I said, the answer to
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1    that is yes.
2              MR. MACEDO:  "Not prior to talking
3         to the counsel, yes."
4              (Discussion off the record.)
5         Q.   And finally, independent of
6    discussions with counsel, you have no
7    expertise in the legal standards governing
8    whether a patent claim is obvious over the
9    prior art or not, correct?

10         A.   I'm familiar with the patent law
11    that has to do with what something is
12    obvious; and if the familiarity is what you
13    refer as expertise, then, yes, if that's just
14    familiarity, then I'm familiar with the law.
15         Q.   My question was limited to the
16    legal standards, and I will ask it a little
17    bit differently.
18         A.   Okay.
19         Q.   Do you purport to be an expert in
20    the legal standards governing whether a
21    patent claim is obvious or not?
22         A.   I will not qualify myself as being
23    an expert in legal standards.
24         Q.   I take it, in the process of your
25    work, you've studied the disclosure of the
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1    Cox patents, correct?
2         A.   By "disclosure," you mean
3    specification?
4         Q.   That's a good point, so another
5    terminology issue:  If I refer to the
6    specification of prior art or the Cox
7    patents, I'm referring to the text that
8    precedes the claims in the patents.
9              Is that consistent with your

10    understanding?
11         A.   Yes.
12         Q.   Okay.  So have you -- excuse me --
13    have you studied the specification in the Cox
14    patents in connection with your work on this
15    case?
16         A.   Yes, I have.
17         Q.   How would you characterize the
18    field of the Cox invention?
19         A.   So the general field of the Cox
20    invention falls in the general area of, I
21    would say information retrieval and from a
22    technical point, and, you know, that's about
23    it.
24         Q.   Do you think content recognition
25    would be an accurate characterization of the

Page 19

1    field of the Cox patents?
2         A.   No -- content recognition, content
3    retrieval, yeah, those would be, you know,
4    the fields.
5         Q.   And based on your review of the Cox
6    patents, what problem or problems do you
7    understand Dr. Cox to have been addressing
8    with his inventions?
9         A.   So the general problem that, you

10    know, the invention addresses is, from the
11    disclosure, has to do on how to identify
12    records in a database that are similar or
13    very similar to a particular query, and how
14    to take actions based on that identification.
15         Q.   Do you understand one of Dr. Cox'
16    goals of his invention to be an efficient
17    search process?
18         A.   I believe I'm recollecting the
19    claims, and again, if the question has to do
20    with the claims, I don't think the specific
21    claim that -- talks about a search process.
22         Q.   So let me ask a somewhat different
23    question, then.
24              Do you understand Dr. Cox to be
25    asserting in his patents that he's the first

Page 20

1    to develop any kind of system to identify
2    records in a database that are similar or
3    very similar to a particular query?
4         A.   My recollection from the
5    specification is that the answer to that is
6    no.  The specification I believe discloses a
7    bunch of methods to solve the problem.
8         Q.   And generally speaking what is it
9    that distinguishes the method for identifying

10    or system for identifying records that Dr.
11    Cox purports to have invented from those that
12    came before?
13              MR. LUNER:  Can you repeat the
14         question?
15              MR. NEMEC:  Sure.  You want it just
16         read back.  Why don't you go ahead and
17         read back.
18              (A portion of the record was read.)
19              MR. LUNER:  Objection to form.
20         A.   So this is a very broad question.
21    So, and I believe in my declaration I kind
22    of, you know, tried to summarize what are the
23    key distinguishing features of the invention
24    that is disclosed.
25              Now going, I can read you that

Page 21

1    section, but off the top of my head there are
2    a bunch of different components.  One has to
3    do with a nonlinear search.  The other one
4    has to do with a non-exhaustive search.
5    Another one has to do with a near neighbor
6    search.  So those are the three that I can
7    recall.
8         Q.   And why is it, in the context of
9    these inventions, that Dr. Cox was setting

10    out to identify similar works as opposed to
11    exactly matching works?
12              MR. LUNER:  Objection to form.
13         A.   So I believe the, you know, the
14    specification, you know, put forth certain
15    scenarios in which things like that would be
16    desirable.  I don't remember the specific
17    example that they provided, but I can, you
18    know, you know, hypothesize that finding, you
19    know, similar or not necessarily exact, like,
20    would be something that would be tolerant to
21    some, you know, small changes or some
22    transmission error.
23         Q.   So for example, a distortion in an
24    audio file?
25         A.   That can be an example.
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1         Q.   Is it your understanding from the
2    disclosure in the Cox patents that Dr. Cox
3    found it undesirable to find an exact match?
4         A.   I don't recall if it was explicitly
5    stated it's undesirable or not, but -- yeah,
6    actually I don't recall if it's saying it's
7    undesirable to find an exact match.
8         Q.   A moment ago you used the term
9    "nonlinear," I believe.

10              Do you mean that to be synonymous
11    with sublinear?
12         A.   Well, nonlinear is not synonymous
13    with sublinear, but in the context of the Cox
14    patents the nonlinearity that they're talking
15    about is sublinearity.
16         Q.   So you mean in general nonlinearity
17    is not synonymous with sublinearity, separate
18    from the Cox patents?
19         A.   Yes.
20         Q.   What, then separate from the Cox
21    patents, what do you understand nonlinearity
22    to mean?
23         A.   Something that is not linear.  I
24    believe I have a precise definition of
25    linearity in my disclosure, but, you know, a

Page 23

1    function, you know, of, you know, that
2    increases at a rate that is either higher,
3    greater or smaller than linear is a nonlinear
4    function.  For example, a function that is
5    quadratic would be a nonlinear function.
6         Q.   By "rate," do you mean to imply
7    speed?
8         A.   So this is very precisely described
9    in my declaration.  I can give you the

10    definition.
11              Actually, can you give me a copy of
12    the declaration?
13              MR. NEMEC:  Sure.  We can go ahead
14         and mark it.  We will mark as Karypis 1
15         the declaration of Dr. George Karypis
16         submitted in the four IPR proceedings.
17              (Karypis Exhibit 1, Declaration of
18         George Karypis, marked for
19         identification, this date.)
20              (Discussion off the record.)
21              THE WITNESS:  At some point in time
22         we'll switch to iPad with those?
23              MR. NEMEC:  Yes, that's been tried.
24         I find it difficult in the deposition
25         context, but some people like it.

Page 24

1         A.   I cannot find the exact place, but
2    repeat your question and I can answer it from
3    my head.
4         Q.   Sure.  So the question that I had
5    posed was, what is your understanding of the
6    term "nonlinear," separate and apart from the
7    Cox patents?
8         A.   Sure.  So the term "nonlinear," you
9    know, first, you usually do, you know, I have

10    a function that is a parameter of a certain
11    variable, let's say N.  Like if I increase
12    that variable by certain fraction, like, so I
13    look at 2N or 4N; if I have an increase in
14    the amount of the value of that function,
15    right, that is not the same proportion,
16    right.  It's not 2, a factor of 2 or a factor
17    of 4.  If I have the corresponding increase
18    on the integer variable, but then that would
19    be a nonlinear function.
20         Q.   How does the definition that you
21    just gave differ from the definition of
22    sublinear, as you understand it, separate
23    from the Cox patents?
24         A.   I think it is exactly the same
25    definition.  The notion of sublinear is a

Page 25

1    function in which you find increase by let's
2    say a factor of 2 or a factor of 4, right, an
3    increase in the output of that function would
4    be less than a factor of 2 or a factor of 4.
5         Q.   Now, in your view is the term
6    "sublinear" used differently in the Cox
7    patents?
8         A.   No, I believe this is the use of,
9    this is how the term is used.

10         Q.   You mentioned the term
11    "non-exhaustive" a new moments ago as well,
12    correct?
13         A.   That's correct.
14         Q.   Non-exhaustive is one of the terms
15    that appears in the claims of the Cox
16    patents, right?
17         A.   I believe so.
18         Q.   The actual term "non-exhaustive" is
19    not used in the specification of the Cox
20    patents, though, right?
21         A.   I don't recall.
22         Q.   Dr. Cox, in his disclosure in his
23    patents, doesn't purport to have invented the
24    concept of non-exhaustive searching, right?
25         A.   I believe so.
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1         Q.   You believe he does purport to have
2    invented it?
3         A.   He does not.
4         Q.   He does not.  So as of 2000, when
5    Dr. Cox' patent applications were filed,
6    non-exhaustive searching was a concept known
7    in the art, correct?
8         A.   Correct.
9         Q.   As of 2000, had you had exposure to

10    the concept of non-exhaustive searching in
11    your work?
12         A.   I believe you mean prior to 2000.
13         Q.   In or prior to, sure.
14         A.   Yes.
15         Q.   In what context?
16         A.   For example, a fairly widely-used
17    algorithm to research a site array is to do a
18    binary search.  That would be an example of a
19    non-exhaustive search.
20         Q.   And you've personally worked with
21    such algorithms in or before 2000?
22         A.   Yes.
23         Q.   Do you recall other instances in
24    which you had firsthand experience with
25    non-exhaustive searching in or before 2000?

Page 27

1         A.   Another approach by 2000 used for
2    non-exhaustive search would be hash tables.
3         Q.   Any other examples that you can
4    recall of --
5              MR. NEMEC:  Excuse me, I'll start
6         that over.
7         Q.   Any other examples you can recall
8    of non-exhaustive search techniques that you
9    worked with in or before 2000?

10         A.   Not that I can recall finding
11    techniques that I have worked with.
12         Q.   You mentioned binary search.
13              A binary search is a non-exhaustive
14    search; is that correct?
15         A.   That is correct.
16         Q.   Can you explain to me briefly how a
17    binary search works?
18         A.   So assume you have an array of
19    let's assume numbers and solving in
20    increasing order, and the search is trying to
21    answer the question, is a number in the array
22    or not.  And, you know, what do you is you
23    check the middle point therein and compare it
24    with your number.  If the number is, your
25    number is smaller than what's in the middle

Page 28

1    point, then you disregard the first half of
2    the array, and you perform the same search on
3    the second part of the array.
4              You continue that way until you
5    either find that value in the array, or your
6    end result becomes an array, at which point
7    in time you don't find the value.
8         Q.   Now, if the array you are seeking
9    to search is not sorted, can you still

10    perform a binary search on that array?
11         A.   You can perform a binary search,
12    not and get a correct result.  But if your
13    goal is to get the correct answer, you cannot
14    perform binary search.
15         Q.   And what do you mean by "the
16    correct result"?
17         A.   In the example that I gave, if the
18    number exists in the array, then it will
19    return true.  If the number does not, it will
20    return false.  If the array is not sorted,
21    there are no guarantees that the algorithm
22    will explain, will lead to the correct
23    answer.
24         Q.   So it might return the correct
25    answer, but it also might not?

Page 29

1         A.   A high probability it will not.
2         Q.   Can you use a binary search to find
3    a near match or only an exact match?
4         A.   The standard binary search on the
5    sorted array can be modified to find a near
6    match.
7         Q.   What sort of modification would be
8    required?
9         A.   There are a couple of ways to

10    implement it, but I would presume a standard
11    way of doing that is after you do your binary
12    search and you get an Mk array, then, you
13    know, conceptually you backtrack to your
14    previous step and, you know, that middle
15    value on your previous step can be returned
16    plus a, you know, near match.
17         Q.   You also mentioned hash tables.
18              Was the use of hash tables a form
19    of non-exhaustive searching?
20         A.   Yes.
21         Q.   Can you explain how a hash table
22    works?  In general terms.
23         A.   So the two prototypical types of
24    hash tables, I'll just describe one of them,
25    right.  So it consists of an array, and each
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1    element in the array has a link list
2    associated with it.  So the way you store the
3    data there is you have a function that will
4    map the original, let's say keys into some
5    range, you know, that is bonded from one to
6    the length of that array that you use.  Then
7    you apply that function on that key.  That
8    gives you an index in the array.  And then
9    you put the data into that link list

10    associated with that element of the array.
11              So this is how you populate a hash
12    table, and then when you search, you have a
13    key, you apply exactly the same function, you
14    get to a link list that is associated with an
15    element of that array which your hash value
16    maps to; and then you, you know, sequentially
17    scan that link list to see if that key is
18    there or not.
19         Q.   So by -- you used the term "key"
20    there.
21              Is key -- what is a key?
22         A.   The key, the equivalent in my
23    previous example are the numbers that we
24    store in that, in that sorted array.
25         Q.   So a key is the entirety of the
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1    reference that's served in the array, or it's
2    some representation thereof?
3         A.   I don't think I -- I fully -- I
4    don't think your question is fully fleshed
5    out.  If -- can you rephrase, repeat it?
6         Q.   Sure, sure.
7              I'm starting at a very fundamental
8    point, which is to understand what exactly
9    the key represents in reference to or in

10    relation to the items that are stored in this
11    array.
12         A.   Okay.
13              So in a very general setting,
14    right, you know, it's -- for all the stuff we
15    did -- with the patents that we're discussing
16    over here, you know, usually what a key
17    represents is some way of describing, you
18    know, the data they would like to store.  So
19    usually you talk about a key value pairs, or
20    like a key is an end file with the data.
21    Sometimes the data can be the key itself.
22    Right?  Sometimes the key is just a unique
23    identifier of the data.
24              So what you store in the array or
25    in a hash table, you store both the key, and
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1    if they're available, the values as was
2    given, the data associated with the keys.
3         Q.   Okay.  So now when it comes time to
4    search the hash table populated in the
5    fashion you just described, how does the
6    search process proceed?
7              MR. LUNER:  Objection to form.
8         A.   So in the typical way, if the --
9    actually the way the search proceeds was

10    already explained, you know, prior to that.
11    But you take the key, you apply the hash
12    function that maps in the range from one to
13    the length of the array, and then you go to
14    the link list and then you do a sequential
15    scan of the link list, and you compare the
16    actual key with the key stroke there.  And if
17    they're identical you return back the data,
18    or the key, it depends on what the values
19    are.
20         Q.   So each entry on the link list is
21    associated with a single reference work or
22    multiple reference works?
23         A.   What do you mean by "reference
24    works"?
25         Q.   Let's establish another terminology

Page 33

1    thing, because this may come up throughout
2    the day.
3              When speaking in terms of database
4    searching, I at least use the term "reference
5    work" to refer to what is stored in the
6    database and "query work" to be you are
7    trying to find in the database.
8              Is that a fair usage?
9         A.   I mean, that's your usage, which

10    is, now that I know what it is.  So a
11    reference work is what is stored on the
12    database.  A query work is what you use to
13    query, right?
14         Q.   So that's the terminology I used.
15              Do you feel it's accurate from the
16    standpoint of a person skilled in the art?
17         A.   I think it does make sense, but
18    beyond the type of terms that people, we use
19    in a normal setting.  So in the normal
20    setting someone will use a database entry,
21    you know, and query.
22         Q.   I'm not trying to quibble over the
23    terminology.  I just want to make sure we're
24    speaking the same language.
25              So the two terms you just used then
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1    were database entry?
2         A.   Or database record.
3         Q.   Or database record; and query?
4         A.   And the query.
5         Q.   Okay.  And I will try to stick to
6    that terminology throughout today's
7    questioning.
8         A.   Okay.  So what was your question
9    again?

10         Q.   Okay.
11              So the question I posed, then, was
12    in the linked list that you were describing,
13    is an individual entry on the linked list
14    associated with a single database entry or a
15    multiple database entries?
16         A.   So in the link list example that I
17    gave you usually each entry in the link list
18    is associated with a single database entry.
19         Q.   So this hash table search process
20    that you're describing, then, the query is
21    compared to each entry on the link list to
22    determine whether there is a match; is that
23    correct?
24         A.   In the way I described it, if you
25    implement a link list in a standard way, yes.

Page 35

1         Q.   And if a match is found, what
2    happens at that point?
3         A.   If a match is found, so you either
4    return to a match is found; or if there is
5    data associated with that record, you know,
6    you return the data as well.
7         Q.   And this is a search process that
8    you would characterize as a non-exhaustive
9    process?

10         A.   That would be a non-exhaustive
11    search.
12         Q.   What is it about the search that
13    renders it non-exhaustive?
14         A.   So the key element that makes a
15    search to be non-exhaustive is if you think
16    of the hash table in which every row of that
17    table has a link list associated with it, you
18    know, as a result of applying the hash
19    function right away narrows down to one of
20    those link lists, and I would search within
21    that link list.  So I never search the rest
22    of the video clips in the hash table, that
23    are associated with the different entries.
24              (Discussion off the record.)
25         A.   Not associated with the different

Page 36

1    entries.
2         Q.   So I'm not sure I followed that
3    last part.
4              I had understood you to say you
5    compare the query key to each entry on the
6    link list to look for a match.
7              Do I have that right?
8         A.   The way the hash table querying
9    works, like you apply the hash function, you

10    get a key; based on that key you go to that
11    entry in the table, the table of link lists,
12    right, so you go to that entry in the table
13    that contains that specific link list, and
14    then you traverse that link list.
15         Q.   Okay.  Now how is it that I go
16    about finding the right entry in the table to
17    then traverse the link list?
18         A.   So I have the hash function that
19    takes what's called the key or the integer
20    that describes that key and maps it into a
21    range from one to the length of the hash
22    table.
23         Q.   Have you personally designed
24    software systems that use this kind of hash
25    table?

Page 37

1         A.   Yes, I have.
2         Q.   And did you do so in or before
3    2000?
4         A.   Yes, I have.
5         Q.   So we've discussed hash tables and
6    binary searches.
7              Are there any other forms of
8    non-exhaustive searching you were aware of in
9    or before 2000?

10         A.   There are other methods of
11    non-exhaustive searches that have been
12    developed prior to 2000.  I believe the Cox
13    patents describe some of those methods.  I
14    believe they talk about the k-d trees as an
15    example of a non-exhaustive search.  They
16    talk about clustering as an example of a
17    non-exhaustive search.  And then they give a
18    bunch of other examples, too.
19         Q.   So I should have asked, in the hash
20    tables --
21              MR. NEMEC:  Strike that.
22         Q.   In the software systems you
23    developed in or before 2000 that used hash
24    tables, what were the hash tables used for?
25         A.   Hash tables are very generic to
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1    like a textbook data structure, to store key
2    value pairs.  I believe the hash table that I
3    used is just to store the presence or absence
4    of a particular key, so.
5         Q.   So was it for storing any
6    particular type of data?
7              What I mean by that is text as
8    opposed to audio or video or something like
9    that.

10         A.   So the question has to do with the
11    software system that I designed?
12         Q.   Correct.
13         A.   The answer is they were not really
14    storing any data.
15         Q.   In or before 2000, did you ever use
16    a hash table to locate near matches to a key?
17         A.   No, I never did.
18         Q.   Was it generally known to people
19    skilled in the art in or before 2000 that you
20    could use hash tables to find a near match
21    between a query key and a database reference?
22              MR. LUNER:  Objection to form.
23         A.   So the question is about finding a
24    near match, correct, between the query key
25    and the database key, right.
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1         Q.   Correct.
2         A.   No, prior to 2000 there were some,
3    you know, I would say early work or some work
4    on using specifically design hash functions
5    that would allow you to do something like
6    that.
7         Q.   But generally speaking, the key
8    matching that would take place in the hash
9    table would be exact matching, as of 2000?

10         A.   That would be correct.
11         Q.   But an exact match between a query
12    key and a key in the database may not
13    correspond to an exact match between the work
14    from which the key was derived, correct?
15         A.   If I understood your question
16    correctly, what you're asking is a fall line,
17    is -- actually, repeat your question, because
18    I don't think I understood your question.
19         Q.   Sure.  The key, the key, and I'll
20    back up a little bit.  The key is derived
21    from a larger set of data, correct?
22         A.   Again, there are two keys that we
23    are talking about here, right?  So one is the
24    key that is associated with the data, right.
25    And then there is that, let's say the hash of
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1    that key that you obtain by applying that
2    hash function.  So let's call it original key
3    and derived key, right?
4         Q.   Okay.
5         A.   Go ahead.
6         Q.   The derived key being the hash?
7         A.   Yes.
8         Q.   And then this, the hash table
9    lookup that was generally known as of 2000,

10    what you were seeking to do was find an exact
11    match to your hash, correct?
12         A.   No.  The way hash tables are
13    implemented in that link list what you
14    actually store is the original key.
15         Q.   Okay.  So in the lookup process are
16    you looking to match identical keys?
17         A.   You -- when you compare the query
18    key to each of the record in the link list,
19    so you look to match the identical keys, you
20    know, in the original, of the original keys.
21         Q.   So in practice, a non-exhaustive
22    search would take the form of an algorithm
23    implemented in the software, right?
24         A.   I would expect so, yes.
25         Q.   Dr. Cox doesn't disclose any
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1    specific non-exhaustive search algorithms in
2    his patents, does he?
3         A.   You mean he describes a bunch of
4    non-exhaustive search algorithms.  I presume
5    that means discloses right?
6         Q.   He describes categories of
7    algorithms, correct?
8         A.   I think he describes some specific
9    algorithms.  I believe he talks about k-d

10    trees and vantage point trees.  So those are,
11    you know, I mean they are specific
12    algorithms.
13         Q.   Understood.  And a k-d tree, for
14    example, could be implemented in a variety of
15    ways, right?
16         A.   Yes.
17         Q.   And Dr. Cox doesn't disclose any
18    specific way of implementing a k-d tree, for
19    example, right?
20         A.   I don't recall if he does.
21         Q.   He doesn't disclose a specific way
22    of implementing any other non-exhaustive
23    algorithm, right?
24         A.   I do not recall he describes
25    specifically of implementing, no.
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1         Q.   Do you understand Dr. Cox to have
2    disclosed any new type of non-exhaustive
3    search algorithm?
4         A.   I do not recall Dr. Cox disclosing
5    any new algorithm for a non-exhaustive
6    search.
7         Q.   You understand that the Patent
8    Trial and Appeal Board has proposed a
9    construction of the term "non-exhaustive" for

10    use in these proceedings, correct?
11         A.   Correct.
12         Q.   And the board has stated that "The
13    non-exhaustive search should be construed as
14    a search that locates a match without
15    comparison to all possible matches," right?
16              I think you might be looking for
17    the chart of the constructions in your
18    report.  It's --
19         A.   It's page 39.
20         Q.   Yes.  That's the one you're looking
21    for?
22         A.   Yes.
23              So I believe you said a search that
24    locates a match without a comparison of all
25    possible matches, right?  Yep.
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1         Q.   What do you understand "possible
2    matches" to mean in that definition?
3         A.   So by possible matches in the
4    definition, my understanding of that would be
5    what is the result of a query.  I believe in
6    both the Cox patents as well as some of the
7    patents that Ghias and Iwamura, the result of
8    the query is, let's say a record, is a
9    melody.  Right.  So that part, right, is a

10    possible match.
11         Q.   So a possible match is something
12    that would, it's something in the data set
13    that would correspond to the query; is that
14    an accurate way of putting?
15         A.   I mean possible match is something
16    in the database that can potentially be
17    returned as an answer to a query.
18         Q.   So if we're querying a database of
19    songs, and the system returned a statement
20    that the query matched the last ten seconds
21    of a song in the database, then what would be
22    the match?
23              MR. LUNER:  Objection to the form.
24         A.   If the system was designed to
25    identify, you know, the specific segments,
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1    right, within a song that the query matches,
2    right, then, you know, that segment would be
3    the result of the query.
4         Q.   In your experience have you ever
5    heard a search that looks at every entry in a
6    reference database characterized as a
7    non-exhaustive search?
8              MR. LUNER:  Can you repeat the
9         question?

10              MR. NEMEC:  Sure.
11         Q.   In your experience, have you ever
12    heard a search that looks at every entry in a
13    reference database characterized as a
14    non-exhaustive search?
15         A.   So if the goal of that query was to
16    return an entry in the database as a result,
17    like, what you described is an exhaustive
18    search.
19         Q.   So you think a person of ordinary
20    skill in the art would be incorrect to
21    characterize a system that looks at every
22    entry in the database as a non-exhaustive
23    search?
24         A.   So again, if the result of that
25    query was to identify an entry in the
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1    database, so yes, that would be an incorrect
2    characterization.
3         Q.   And what if the search looked at
4    every entry in the database but only looked
5    at one byte of data in each entry in the
6    database; would it still be correct to
7    characterize that as a non-exhaustive search?
8         A.   So a query that looks at every
9    entry in the database, right, even if it only

10    looks at a subset of the data in each entry
11    in the database, right, will still be an
12    exhaustive search.
13         Q.   And that's true even in the
14    circumstance where the query you are looking
15    for in the database is one byte, and each
16    entry in the database is ten megabytes?
17         A.   Again, if the goal of the query was
18    to identify one of those records, right, so
19    the fact that it only compares one byte and
20    still has to go through all the records in
21    the database, that still will be a
22    non-exhaustive search -- excuse me, will
23    still be an exhaustive search.
24         Q.   Was that the manner in which you've
25    used and understood the term "non-exhaustive"
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1    throughout your career?
2         A.   Yes.
3         Q.   You're confident that in all the
4    presentations you've given and papers you've
5    authored you've never defined non-exhaustive
6    in a different way?
7              MR. LUNER:  Objection, form.
8         A.   It's hard for me to recall every
9    single paper I wrote and every presentation I

10    gave, but I believe to a large extent that's
11    my, you know, that's my definition of an
12    exhaustive search, the one that would search
13    every record, right.
14         Q.   So it's possible that there may be
15    other ways in which you've used the term
16    "non-exhaustive" throughout your career; is
17    that what you're saying?
18              MR. LUNER:  Objection, form.
19         A.   It can be possible, but I don't
20    recall any other uses.
21         Q.   Do you believe a person skilled in
22    the art would be incorrect to characterize a
23    search where every entry in the database is
24    searched but only a fraction of the data in
25    each entry is searched as non-exhaustive?
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1         A.   I believe that would be incorrect.
2         Q.   Take a look at paragraph 80 in your
3    declaration, if you would, Exhibit 1.
4         A.   Okay.
5         Q.   In that example you refer to a
6    situation where there are 100 records in a
7    database.
8              Do you see that?
9         A.   Yes, I do.

10         Q.   And then you, say, "A
11    non-exhaustive search could use an
12    intelligent algorithm to exclude 75 records
13    from the search such that only 25 would be
14    searched during the comparison process."
15              Do you see that?
16         A.   Yes.  I'm just reading this now.
17              Yes, I read that.  Yes.
18         Q.   So in this example, how would the
19    intelligent algorithm you were referring to
20    go about excluding 75 records from the
21    search?
22         A.   The hash table example I just gave
23    you would be an example of an algorithm.
24         Q.   In general terms, then, how is it
25    in that hash table example that the algorithm
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1    is able to determine that 75 of the 100
2    records need not be searched?
3         A.   Well, the algorithm will not
4    necessarily determine 75 percent, but it will
5    determine that, you know, a, potentially a
6    subset of the data will not need to be
7    searched.
8         Q.   In your example it was 75 of 100.
9    That's why I used that.

10         A.   Yes.
11         Q.   So how would the algorithm go about
12    determining what subset of information need
13    not be searched?
14         A.   So in the hash table example that I
15    gave you, so if I load the records, using the
16    approach that I outlined before, then given a
17    key that I would like to locate the record
18    for, right, if I applied exactly the same
19    approach to generate the hash key, right,
20    that would get me to a link list that I know
21    that if any other record with the same key
22    had been submitted before, would have been
23    put in the same link list, so let me research
24    that link list.
25         Q.   So the determination of which
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1    records in the database can be excluded from
2    the search is made, at least in part, based
3    on the nature of the query, correct?
4         A.   So the determination of which
5    records not to include, to exclude in the
6    search is a function of the query.
7         Q.   Because we can't know where not to
8    look until we know what we're looking for,
9    correct?

10         A.   I would think so, yeah.
11         Q.   And in that fashion, the content of
12    every entry in the database is taken into
13    account in deciding which entries to search
14    and which not to search, correct?
15         A.   That is not the case, because the
16    hash table example that I gave you, that, you
17    know, I do not take into account the content
18    of every entry in the database at search time
19    to figure out what to search or what not to
20    search.
21         Q.   But you do take into account some
22    information about every entry in the database
23    in order to determine where to search and
24    where not to search, correct?
25              MR. LUNER:  Objection to form.
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1         A.   Not in the hash table example I
2    gave you.
3         Q.   What about other examples?
4         A.   I cannot think off the top of my
5    head of a method that would take into account
6    all the entries in the database during the
7    query phase, in order to determine what to
8    search and what not to search.
9              (Discussion off the record.)

10         A.   In order to determine what to
11    search and what not to search.
12         Q.   So the hash table is the only
13    example that comes to mind?
14         A.   I'm sorry, but I thought your
15    question was for an example of the algorithm,
16    right?  So your question was -- what was your
17    question?
18         Q.   Well, I'll ask it a different way.
19              Aside from a hash table, can you
20    think of any other intelligent algorithm by
21    which you could exclude 75 records from a
22    100-record database and focus only on the
23    remaining 25?
24         A.   A method like a k-d tree or any
25    other space-partitioning method, you know,
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1    form category.
2         Q.   So how would a space-partitioning
3    method like this allow us to exclude records
4    from the search?
5         A.   So a space-partitioning method is,
6    you know, is to a large extent similar ideas
7    like a hash table; but what you do is you
8    split each of the dimensions of, you know, a
9    high-dimensional feature, right, or a

10    multidimensional feature, right, so that you
11    store the data in the appropriate buckets
12    based on the dimensions of the record, of the
13    key of the record, and then you use exactly
14    the same approach to select the buckets.
15         Q.   So the decision of what database
16    records go in what bucket is based on the
17    nature of the database records, right?
18         A.   The decision of which database
19    record goes to which bucket is a function of
20    the, of the key associated with that
21    database, right.
22         Q.   So all the database records in a
23    given bucket have something in common with
24    one another, correct?
25         A.   They -- all the records have
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1    something in common with respect to the key,
2    right.  So there has to be some property of
3    the key that, you know, put those guys in the
4    same bucket.
5         Q.   That property of the key is in some
6    fashion representative of the records in that
7    bucket, correct?
8         A.   Again, if we take the very generic
9    view of a record consisting of a key and some

10    data, right, you know, and the key is a way
11    of retrieving the data which may or may not
12    be similarly be associated with the data,
13    then the answer to your question is no.
14         Q.   Something about that key that
15    represents the bucket is indicative of
16    whether our search should consider the
17    entries in that bucket; isn't that correct?
18         A.   Can you repeat your question again?
19         Q.   Sure.  Something about the key that
20    represents the bucket of records is
21    indicative of whether, in a given search, the
22    contents of that bucket should be examined,
23    right?
24         A.   That depends on the data search
25    that you use or the method that you use.  For
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1    instance, in a hash table, each, it's the
2    hash value of the original key that returns
3    the bucket.  So that may lead to buckets
4    containing records which hash key value is
5    the same, right.  So if that's what you mean
6    by indicative, yes, a hash table that falls
7    in the same bucket are keys such that the
8    hash value -- hash key values are the same.
9         Q.   So then in the search process, we

10    would be looking for a correspondence between
11    the query and the key to determine whether to
12    further consider the contents of a given
13    bucket; is that right?
14              MR. LUNER:  Objection to form.
15         A.   I mean a query consists of, I
16    presume, a key, right?  So when you say
17    between a query and a key, what do you mean?
18         Q.   Well, let me step back from this a
19    bit, and let's put aside the hash table for a
20    moment.
21         A.   Okay.
22         Q.   And let's talk about this, the
23    space-partitioning example.
24         A.   Okay.
25         Q.   In the space-partitioning example,
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1    and correct me if I'm wrong, but you are
2    essentially creating a decision tree with
3    intelligently organized information down the
4    various branches of the tree, correct?
5         A.   So the decision tree is a correct
6    analogy.  The level of intelligence is up
7    from the partition, but the decision tree is
8    a good way of thinking about it.
9         Q.   So it's organized in some fashion

10    such that information with some quality in
11    common is down one branch, and information
12    with a different quality in common is down a
13    different branch, right?
14         A.   So it's organized such that, you
15    know, keys, right, to then put certain
16    dimensions for certain characterization would
17    fall into one branch of the tree versus the
18    other.
19         Q.   Okay.  So now when we're looking to
20    search that tree, we start with a query.  And
21    our goal is to if there's anything in the
22    tree that matches the query, right?
23         A.   Correct.
24         Q.   So we need to decide which branches
25    are worth looking down in this organized
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1    tree, correct, and which ones we can ignore?
2         A.   So the way the space-partitioning
3    methods work, based on the dimensions of the
4    key, the Pk could be one path down the tree.
5         Q.   So you said the Pk -- I'm sorry?
6         A.   So it's based on the values along
7    the dimensions of the key, they pick one path
8    down the tree.
9         Q.   Oh, I see.  So we evaluate whether

10    the dimensions of the query key correspond to
11    the dimensions associated with the keys on
12    one of the branches?
13         A.   Again, there are many ways to
14    implement space-partitioning methods, but
15    let's keep something very simple.  Let's
16    assume that we have a key that consists of
17    three dimensions, XYZ.  And I split my X
18    dimension into ten things, the Y dimension
19    into ten things, and the Z dimension into ten
20    things.  Right.
21              So given a query, I look at the XYZ
22    values, right.  And that would get me to,
23    based on the value of the X value that the
24    key has, that would pick the appropriate
25    bucket to get me down to the X branch,
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1    assuming my decision tree has X, Y and Z, in
2    that order.  So go down in X and within that
3    X bucket, as I say, with my range, you know,
4    I will branch, take the path associated with
5    the Y bucket, and then within that, I will
6    take the branch that's in the Z bucket.
7         Q.   If you had a reference database
8    containing a single entry, would it be
9    possible to non-exhaustively search that

10    database?
11         A.   I'm sorry.  Your question was if I
12    had a database consisting of one entry, will
13    it be possible to search it in a
14    non-exhaustive way?
15         Q.   Correct.
16         A.   The example that I gave you, from
17    both a hash table and as well as, you know,
18    space-partition method, even if I had a
19    single entry, I can still, you know, my
20    search, I'm not even going to examine that
21    area, that entry under certain conditions.
22         Q.   Is that because you are considering
23    there would be empty branches, for example,
24    in the --
25         A.   In the empty branches, there can be
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1    empty link lists in the hash table.
2         Q.   If you had a database with, if you
3    had a music database that contained one entry
4    with 100 songs appended back to back, would
5    it be possible to non-exhaustively search
6    that database determine whether it contained
7    a particular song?
8              MR. LUNER:  Objection to form.
9         A.   Well, in the example that you gave,

10    a record over there is not one song.  It's
11    how many songs you said there were.  Right?
12              So all the examples that we talked
13    so far was looking at things like returning
14    back a record, right?  In the example that
15    you said, you know, I have one record, right?
16    And the result of my query would be one
17    record.
18         Q.   So an entry in the database may
19    constitute multiple records; is that what
20    you're saying?
21         A.   No, that's not what I'm saying.
22         Q.   I'm not following that.
23              In my example, you have a database
24    --
25         A.   Yes.
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1         Q.   -- with a single entry containing a
2    file of 100 songs appended back to back.
3              Do you understand?
4         A.   Sure.
5         Q.   And the question is:  Is it
6    possible to non-exhaustively search that
7    database to determine whether a particular
8    song is present?
9         A.   So what are the keys associated

10    with that one --
11         Q.   Pardon?
12         A.   What is the key associated with
13    that one entry?
14         Q.   What is the key associated with it?
15    I'm not specifying any particular structure.
16              In general, is it possible to
17    construct an algorithm that would search that
18    database in a non-exhaustive fashion?
19         A.   If I understand your question
20    correctly, so what you're asking is the
21    following; if I have a single record
22    containing some data, right, and I would like
23    to perform a query that will tell me whether
24    or not that record contains a certain subset,
25    that is the query that we are asking over
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1    here?
2         Q.   Correct.
3         A.   Can a single record database,
4    right, solve a nonsubset problem using a --
5    so the subset identification problem, right,
6    using a non-exhaustive search?
7         Q.   Right.
8         A.   I can think of nothing on the top
9    of my head.  Either one or the other way, I

10    mean there can be other methods that will
11    allow you to do that thing in a
12    non-exhaustive fashion.  Like there can be a
13    method that is non-exhaustive.  In this
14    particular case, there may be a method that
15    we may have to search that record.
16         Q.   But it could be done
17    non-exhaustively?
18         A.   If I have a single record in my
19    database and I want to answer the question,
20    does the record contain a particular subset,
21    there can be a way to design the system such
22    that it can answer no, right, without having
23    to visit that one record.
24         Q.   How would you do that?
25         A.   Again, I'm going on top of my head
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1    over here, right.  But one possibility for
2    something like that is to create, you know,
3    some sort of a, you know, like some sort of
4    an index or something, you know, that relates
5    to it that will extract, you know, from that
6    single record, you know, some signature of
7    those subsets and then, you know, use those
8    signatures, put them into some sort of a hash
9    table or space-partitioning structure,

10    generate exactly the same thing for my query;
11    and then if I've never seen something like
12    that in the past, then I can answer no
13    without searching another single item.
14         Q.   Turning back to your example in
15    paragraph 80 with the 100-record database
16    whereby you are able to exclude 75 records,
17    the process of excluding those 75 records is
18    not a random selection process, correct?
19         A.   By "random selection," what do you
20    mean?
21         Q.   You don't just randomly exclude 75
22    records from the search, in order to narrow
23    the search set?
24         A.   There can be methods that, you
25    know, they will, can exclude a random subset
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1    and then can provide some probabilistic
2    recovery damages.
3         Q.   So there are approaches where you
4    could just randomly exclude a certain number
5    of records in order to simplify the search
6    process, at the risk of missing a match?
7         A.   Yes.
8         Q.   Would that be a non-exhaustive
9    search?

10         A.   That would be, that would qualify
11    as a non-exhaustive search.
12         Q.   And likewise, if you have an
13    intelligent process of evaluating which
14    records to review and which records not to
15    review, would that be a non-exhaustive
16    search?
17         A.   What would make it a non-exhaustive
18    search is if I have a mechanism by which to
19    eliminate records without having to review
20    each record, right?  So if as part of the
21    elimination I have to review a record, you
22    know, as part of the query processing, prior
23    to eliminating, that would be an exhaustive
24    search, because I have to consider every
25    record.
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1         Q.   So what you want is a system where
2    you know enough about each record in the
3    database to make a determination as to
4    whether or not to examine that particular
5    record, when presented with a given query,
6    correct?
7         A.   Repeat your question again, because
8    I don't think I follow.
9         Q.   Sure.  A system, in designing a

10    non-exhaustive search system, what you want
11    is an arrangement whereby you know something
12    about each record in the database such that
13    when presented with a given query, you can
14    make a determination of whether or not to
15    look at the content of that record?
16              MR. LUNER:  Objection to form.
17         A.   No, that is not how a
18    non-exhaustive method work.  I mean in your
19    example, you still tie the determination of
20    not looking something by, you know, making a
21    decision about each record at query time.  I
22    mean non-exhaustive search, which at that
23    point in time, you know, the fact that I have
24    to make a determination of not to look
25    something by looking at every object, every
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1    record, that would still be an exhaustive
2    search.
3              A non-exhaustive search is a search
4    that it only looks at a subset, right, of
5    let's say the records, comes up with some
6    matches; and it doesn't do anything with the
7    rest, not even going through to simply
8    determine whether or not it would consider
9    that.

10         Q.   So in the example you just gave,
11    the system is completely blind to the content
12    of the records that you're not searching?
13              MR. LUNER:  Objection to form.
14         A.   So at query time, right, the system
15    only considers the example that it searches.
16    Right?  That is the query time.
17         Q.   What do you mean by "query time"?
18         A.   So again, going back to that very
19    simple example that I think illustrates many
20    of those ideas, you know, a hash table, a
21    query time, the algorithms, we never looked
22    at any of algorithms.  Right.  The data
23    structure is designed in such a way so that
24    by only focusing on the stuff associated with
25    that link list, right, it can guarantee the
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1    recovery of the records, whether that record
2    exists, without having to look at anything
3    else.
4              MR. LUNER:  Is it a time for a
5         break?
6              MR. NEMEC:  Sure.  I was just
7         noticing it was 10:38.
8              THE VIDEOGRAPHER:  The time is
9         10:36.  We're going off the record.

10         This will be the end of disk number 1.
11              (A brief recess was taken.)
12              THE VIDEOGRAPHER:  The time is
13         10:48.  We're back on the record.  This
14         is the beginning of disk number 2.
15         Q.   Dr. Karypis, are you familiar with
16    the term "linear search"?
17         A.   Yes.
18         Q.   That's a search that -- or, pardon
19    me, that's a term that you used in your
20    declaration in this case, right?
21         A.   Yes.
22         Q.   Is a linear search an exhaustive
23    search?
24         A.   So the term "linear search" is used
25    to characterize the complexity of an
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1    algorithm and has nothing to do with whether
2    an algorithm does or it doesn't --
3         Q.   I didn't hear the last part, I
4    apologize.
5         A.   The term linear search has to do
6    with characterizing the complexity of the
7    algorithm and has nothing to do with whether
8    the search is exhaustive or non-exhaustive.
9         Q.   So it's possible to have a linear

10    search that is non-exhaustive?  That wouldn't
11    be a contradiction in terms?
12         A.   So if I define the complexity,
13    it's -- so, yes, in the linear search, right,
14    so when I -- the parameter that I have of
15    interest in the number of records, I summons
16    a number of records.  So if I have a linear
17    time algorithm that is with respect to the
18    number of records, right, then that will
19    indicate an algorithm I have to search of the
20    records, so that would be an exhaustive
21    search.
22         Q.   Okay.  So in the example you just
23    gave, the linear search would be exhaustive,
24    correct?
25         A.   Yes, in the example I just gave,
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1    right, a linear -- an exhaustive search
2    algorithm that has to visit every record will
3    have a complexity that is going to be in the
4    order of the number of records, so it would
5    be a linear complexity.
6         Q.   So is a linear search always
7    exhaustive is my question?
8         A.   If the goal of the search is
9    identify a single record, right, in which the

10    fitness of record is determined entirely by
11    the record itself, right, an exhaustive
12    search would be a linear search.
13         Q.   I think I understand your question,
14    but I'm afraid we may be coming at this from
15    opposite directions.
16              The question that I'm posing is
17    whether a linear search is always exhaustive.
18         A.   So let me give you an example of a
19    linear search that may not necessarily be
20    exhaustive.  Okay.
21              If the part of my search is to find
22    the best combination of K IDs, of K records
23    in my database.  An exhaustive search of that
24    will have to enumerate, will have to visit
25    every, every potential, you know, match,
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1    right?  So it would be every potential K
2    subset, so that would be an exhaustive
3    search, which complexity is now going to be
4    linear than on the records, you know.
5         Q.   Is it typical in the art to
6    determine a linear search as a sequential
7    search of all N entries in the database?
8         A.   So can you repeat your question
9    again.

10         Q.   Is it typical in the art to define
11    a linear search as a sequential search of all
12    N entries in a database?
13         A.   So a search that has a linear
14    complexity, okay, and if its goal is to
15    return a single result, right, you know, then
16    a linear search under those conditions, you
17    know, will lead to a sequential scan.
18         Q.   So you've mentioned a couple of
19    times the concept of linear complexity, and
20    my question is simply about the term a linear
21    search.
22              Are these two separate concepts, or
23    are they one and the same to you?
24         A.   Those two concepts, without any
25    other context associated with them, are
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1    different things.
2         Q.   Are different, okay.
3              Now what about in the context of
4    the Cox patents, do you understand those
5    terms to be used the same or different?
6         A.   So in the context of the Cox
7    patents the term "linear" or "sublinear"
8    refers to linear time or sublinear time.  At
9    which point in time those are measures of

10    complexity, so they are the same things.
11         Q.   Let's take a moment to look at that
12    in the patents.  We might as well go ahead
13    and mark all four patents at this point so
14    that you have them available as they come up.
15              MR. NEMEC:  We will mark as Karypis
16         Deposition Exhibit 2, U.S. Patent
17         8,010,988.
18              Mark as Karypis Exhibit 3, U.S.
19         Patent 8,205,237.
20              Karypis Exhibit 4 will be U.S.
21         Patent 8,640,179.
22              And Karypis Exhibit 5 will be U.S.
23         Patent 8,656,441.
24              (Karypis Exhibit 2, Photocopy of
25         U.S. Patent No. 8,010,988, marked for
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1         identification, this date.)
2              (Karypis Exhibit 3, Photocopy of
3         U.S. Patent No. 8,205,237, marked for
4         identification, this date.)
5              (Karypis Exhibit 4, Photocopy of
6         U.S. Patent No. 8,640,179, marked for
7         identification, this date.)
8              (Karypis Exhibit 5, Photocopy of
9         U.S. Patent No. 8,656,441, marked for

10         identification, this date.)
11         Q.   Dr. Karypis, you have the four
12    patents in front of you?
13         A.   Uh-huh.
14         Q.   Take a look at, if you would, at
15    Exhibit 2, the '988 patent.
16         A.   Yes.
17         Q.   And in particular column 9.
18         A.   Yes.
19         Q.   And line 25.  Do you see a
20    reference to the term "linear search" there?
21         A.   Yes.
22         Q.   What do you understand linear
23    search to mean in that context?
24         A.   Let me read the context.
25         Q.   Sure.
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1         A.   So the meaning of linear search in
2    this context is a sequential search.
3         Q.   A sequential search, okay.
4              That's a different concept from the
5    linear complexity concept that we were
6    discussing a moment ago?
7         A.   So linear, it says over here,
8    describes a way of searching.  The linear
9    time complexity describes the complexity.

10         Q.   And when Dr. Cox uses the term in
11    his patent here, he's talking about the way
12    of searching, right?
13              MR. LUNER:  Objection, form.
14         Q.   Is that how you interpret him using
15    the term?
16         A.   So the use of term "linear search"
17    over here has to do with the way he refers to
18    the -- the way the algorithm scans
19    sequentially the entries of the -- the N
20    entries.
21         Q.   And as described here in the Cox
22    patent, that linear search is an exhaustive
23    search, correct?
24         A.   So that would be an example of an
25    exhaustive search, yes.
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1         Q.   Now, if you take the example of a
2    search that considers every entry in a
3    multi-entry database but looks at so little
4    of each entry that it can't reliably
5    determine whether a match exists in that
6    entry or not, would you still characterize
7    that as an exhaustive search?
8         A.   So that would be an exhaustive
9    search, because you have to look at every

10    entry in every record in the database.
11         Q.   Even if you're not looking at
12    enough from each entry to really know whether
13    a match exists in that entry or not?
14         A.   The -- I believe that's the case.
15    Yes, that would be the case.  It would be an
16    exhaustive search.
17         Q.   So even if we look at a single bit
18    of information in every entry in the
19    database, that's an exhaustive search in your
20    view?
21         A.   That's an exhaustive search in my
22    view, yes.
23         Q.   Let's turn back to your
24    declaration, Exhibit 1, at paragraph 83.
25         A.   Paragraph 83.
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1         Q.   Now, in paragraph 83 you're
2    describing a hypothetical search where the
3    query work is ABC, and you're looking in a
4    database for records that would match ABC,
5    correct?
6         A.   Very good.
7              Yes, so what was your question
8    again?
9         Q.   Just try me out to make sure I'm

10    understanding the example that you've
11    provided here.
12         A.   Yes.
13         Q.   Query work is ABC, and the database
14    contains strings of letters, correct?
15         A.   Correct.
16         Q.   And we're looking for a match to
17    ABC in the database?
18         A.   So the records consists of strings,
19    right.  We won't have a query.  And what
20    we're trying to find out is we're trying to
21    find the record that, you know, you know, has
22    ABC, whose string is ABC.
23              I believe the setup over here is
24    very simple.  I have records consisting of
25    three-character words, and my query is a
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1    three-character word, and I want to go and
2    find a matching record.
3         Q.   And if I look through the database
4    in your example to seek a match to ABC, I
5    look at the first letter in each database
6    entry and exclude those that don't begin with
7    A, to narrow the data set.
8              Does that step render the search
9    non-exhaustive?

10         A.   So the fact that I have looked at
11    every record in the database, you know, makes
12    the search to be exhaustive.
13         Q.   So in your example you would not
14    examine any entry that doesn't begin with A,
15    beyond identifying the fact that that entry
16    doesn't begin with A, right?
17         A.   So in my example, we examine every
18    entry, perform a comparison on the first
19    character and then returns folds of those
20    records that did not match.
21         Q.   And it will examine further the
22    entries that do begin with A, correct?
23         A.   That would be correct.
24         Q.   It will move on to the second
25    letter?
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1         A.   Well, that would be done on a
2    record-by-record basis.  Given a query, given
3    a record, first compare the first character
4    of the query and the first character of the
5    record.  If they match, we continue.  The
6    second character of the query would be the
7    second character of the record.  If there's a
8    match, we'll continue.
9              But if at any given point in the

10    process there is no match, we terminate, we
11    return false, and we move on to the second
12    one.
13         Q.   Without looking further at the
14    remainder of that reference, correct?
15         A.   You're -- correct.
16         Q.   Now, in your example you're looking
17    for an exact match to ABC, correct?
18         A.   In this particular case, I believe
19    so, yes.
20         Q.   What if you were running this
21    search to look for something that was similar
22    to ABC?
23         A.   How will you define "similar"?
24         Q.   What if we were looking for
25    something that had at least two of the
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1    letters in sequence in common?
2         A.   Okay.  So in a scenario like that,
3    in this particular example, I will compare A
4    with B, right.  So -- but I can potentially
5    have, you know, B and C matching what comes
6    afterwards.  So I will continue, you know,
7    comparing until I can reliably determine that
8    that string cannot qualify as a match, at
9    which point in time I will stop examining any

10    more records.
11         Q.   In that case you may need to get
12    through every letter in the sequence in every
13    entry in the database to determine whether or
14    not there is a match, correct?
15         A.   I would think that depending on the
16    query string and the definition of
17    "similarity" that you have, that would
18    require to actually compare everything, in
19    other words, to not early terminate a
20    comparison.
21         Q.   What about a system in which your
22    database contained nine-letter strings, and
23    your goal was to find the presence of a
24    three-letter string in one of the database
25    entries?  Could you perform that search
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1    non-exhaustively?
2              MR. LUNER:  Objection to form.
3         A.   So the question you're asking is, I
4    have a hypothetical database containing
5    strings of length 9, right?
6         Q.   Right.
7         A.   And my query is a string of length
8    3?
9         Q.   Correct.

10         A.   And I want to solve a subset
11    problem?
12         Q.   Correct.
13         A.   Substring problem, right?  It's a
14    substring contained in one of the records.
15         Q.   Right.
16         A.   And your question is, can I think
17    of a method that would allow me to do that
18    thing in a non-exhaustive way?
19         Q.   Right.
20         A.   So the answer to that is yes.  This
21    is exactly the same example that, the
22    solution approach that I gave you for your
23    example of a one single record database.
24         Q.   And how would that, how would it
25    work?
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1         A.   So if I was to design a system that
2    would allow me to do in that fashion, I will
3    for each query in the -- for each string from
4    the database I will extract every substring
5    of length 3, use those substrings to, to
6    create -- let's say in the context of
7    strings, it would probably make more sense.
8    There's a database structure called an
9    inverted index, which is something similar to

10    a hash table idea; and then given that query
11    string, I will just then search the records
12    that have that and nothing else.
13              That would be an non-exhaustive
14    search.
15         Q.   So in the process you just
16    described, then, you'd consider all the
17    extracted index values?
18         A.   Not during the query time, if that
19    is what your question is.  During the query
20    time I only consider the extracted index
21    values that match my query.
22         Q.   So to form the extracted index
23    values, you take into account the content of
24    each record, correct?
25         A.   I do it -- during the indexing

20 (Pages 74 - 77)

Veritext Legal Solutions
800-567-8658 973-410-4040

Google Ex. 1020



Karypis

Page 78

1    time, you know, I do it, yes.
2         Q.   And then at the query time, you
3    consider only the, only the index values that
4    have something in common with your query?
5         A.   That is correct.
6              (Discussion off the record.)
7         A.   That is correct.
8         Q.   I'm going to move on to another
9    term.  The term "neighbor" appears in certain

10    of the challenge claims of the Cox patents,
11    right?
12         A.   That is correct.
13         Q.   As well as "near neighbor"?
14         A.   I believe so.
15         Q.   And the term "neighbor search" also
16    appears in some claims?
17         A.   I believe so.
18         Q.   And "identifying a neighbor"
19    appears in some claims?
20         A.   I believe so.
21         Q.   As of 2000, is neighbor searching
22    something that you were familiar with?
23         A.   Yes.
24         Q.   Dr. Cox doesn't purport to have
25    invented neighbor searching in his patents,
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1    does he?
2         A.   I don't believe so.
3         Q.   And in fact it was a concept well
4    known to people skilled in the art in and
5    before 2000?
6         A.   That is true.
7         Q.   In general, what was neighbor
8    searching used for as of 2000?
9         A.   So I can think of two -- two

10    journal applications for that.  One is to
11    speed up search, and the second one is to
12    enable -- actually, speeding up search is
13    probably the primary application of that.  I
14    mean the driver behind it.
15         Q.   And how is it that use of neighbor
16    searching would speed up the search?
17         A.   Well, the general idea of a
18    neighbor search, right, which is, the goal is
19    to identify a close but not necessarily the
20    closest match, right.  It, you know, it makes
21    it, the logic, it makes it easy to make
22    optimizations through the search process that
23    would allow you to get to an algorithm
24    that -- it's faster.  Like, for example, it
25    has a sublinear time limit.
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1         Q.   Is it your understanding from the
2    disclosure in the Cox patents that Dr. Cox
3    was not concerned or --
4              MR. NEMEC:  Strike that.
5         Q.   -- was not interested in finding an
6    exact match in the data sets to be searched?
7         A.   I don't recall that, you know, in
8    the disclosure that it was an explicit
9    statement, saying it's, you know, we do not

10    want the exact match or the closest match.
11         Q.   Some of the examples Dr. Cox uses
12    for application of his invention in the
13    patents are to identify songs and video
14    works, correct?
15         A.   I believe so.
16         Q.   You think it's within the spirit of
17    that application to ignore exact matches of
18    audio or video works in the search process?
19              MR. LUNER:  Objection to form.
20         A.   So again, I'm not very familiar
21    with those applications from an
22    implementation and from a business
23    standpoint, right; but ignoring the exact
24    matches, right, is -- you know, those things
25    exist, right.  There should not be, no.
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1         Q.   So if the intent of your system is
2    to identify a song in a database, if that
3    exact work exists in the database, you're
4    going to want to find it, right?
5              MR. LUNER:  Objection to form.
6         A.   I mean to a large extent that has
7    to do with a specific application, right?  I
8    can take scenarios in which given a query, if
9    there is something identical in your

10    database, you know, that may not necessarily
11    be what you're after, something that is close
12    to that.  And you know, for a typical
13    example, something like that would be like a
14    recommended system.
15         Q.   In your work have you ever designed
16    a system for recognition of audio content?
17         A.   No, I haven't.
18         Q.   Have you ever designed a system for
19    recognition of video content?
20         A.   No, I have not.
21         Q.   Have you ever written any papers
22    about audio or video recognition technology?
23         A.   No, I have not.
24         Q.   As of 2000, if you had a search
25    that was configured to identify close matches

21 (Pages 78 - 81)

Veritext Legal Solutions
800-567-8658 973-410-4040

Google Ex. 1020



Karypis

Page 82

1    but would also identify an exact match, if
2    one were present in the data set being
3    searched, do you believe a person skilled in
4    the art would have been correct to
5    characterize that as a neighbor search?
6              MR. LUNER:  Objection.
7         A.   So I believe this is an issue that
8    I have not addressed in length in my
9    declaration, and I believe this is addressed

10    in --
11         Q.   Let me stop you for a second.
12              Before you consult your
13    declaration, are you able to answer that
14    question from your experience in the field?
15         A.   Yeah.  I mean -- so your question,
16    if -- just to make sure I understand it is,
17    if I have a search, right, that will return,
18    in addition to a close match, always an exact
19    match, would that be a neighbor search or
20    not --
21         Q.   Correct.
22         A.   -- correct?
23              So if that search will always
24    return the exact match, right, that would be,
25    that would not be a neighbor search, that
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1    would be a, you know, a nearest neighbor
2    search.  Actually in this case it would be an
3    exact search.
4         Q.   I'm asking that based on the
5    knowledge of people skilled in the art as of
6    2000, so separate from how the term may be
7    used or defined in the context of the
8    patents.
9         A.   I mean if I have a search, right,

10    that is always guaranteed to return the
11    exact, like somebody skilled in the art, you
12    know, in the 2000 frame that you mentioned,
13    that would not characterize the thing as a
14    near neighbor search, right?  I mean that is
15    a --
16         Q.   So what would one skilled in the
17    art call a search that is designed to
18    identify close matches but will also always
19    identify an exact match, if one is present in
20    a set?
21         A.   So the term that someone in the art
22    would have used, it would an exact search or
23    a -- a -- some sort of a K nearest neighbor
24    search, right, in which, you know, you
25    identify, you know, all; or something like an
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1    alpha neighbor search, you know.  You
2    identify everybody, right, within a certain
3    distance of your query or that came more
4    similar things and so forth.
5         Q.   Okay.  Would a nearest neighbor be
6    a form of a neighbor?
7         A.   If I understand your question,
8    you're asking me is an object, right, that is
9    the nearest neighbor, whether or not that is

10    also a near neighbor?
11         Q.   Or a neighbor.
12         A.   Or a neighbor.
13              What is your definition of a
14    "neighbor"?
15         Q.   I would prefer to work from your
16    definition of a neighbor as it was understood
17    in the year 2000.
18              So let's start with that.
19         A.   I mean the notion of a neighbor,
20    right, is someone that is close but not
21    necessarily the best or the optimal solution
22    to a search, right, so that would be a
23    neighbor.
24              So the optimal solution to a
25    search, you know, will definitely be a subset
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1    of the neighbor.  So to answer your question,
2    yes, the closest would be close as well.
3         Q.   Okay.  Now as of 2000, would the
4    search that always returned the closest match
5    in the database being searched be accurately
6    characterized as a neighbor search?
7         A.   No, it will not be characterized.
8    If it returned the closest, it will not be
9    characterized as a neighbor search.

10         Q.   What would people skilled in the
11    art have called that kind of a search as of
12    2000?
13         A.   We would call that, use the term
14    the nearest neighbor search.
15         Q.   And is the nearest neighbor search
16    a form of a neighbor search?
17              MR. LUNER:  Objection to form.
18         A.   So the way the neighbor search is,
19    you know, I have -- I have defined in my
20    declaration, I believe it's an agreement, you
21    know, with the board's construction is that a
22    neighbor search, right, is a search, right,
23    that is not guaranteed, you know, to return
24    the -- the nearest neighbor search.
25              So a nearest neighbor search is
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1    guaranteed to return the best result, so the
2    nearest neighbor search is not a type of a
3    neighbor search.
4         Q.   And you say that because of the
5    guarantee that a nearest neighbor search will
6    return the best result; is that right?
7         A.   Correct, so the nearest neighbor
8    search is, you know, we've guaranteed, you
9    know, to return the best result, assuming

10    that, you know, you don't have that
11    threshold.  I mean the question of whether or
12    not the nearest neighbor search is to return
13    a result, it will guarantee to return the
14    best result.
15         Q.   And again, is this your view of the
16    meaning of the term, separate and apart from
17    patent office construction in this case?
18         A.   Which term are you referring to,
19    the nearest neighbor search?
20         Q.   Neighbor search.
21         A.   The neighbor search.
22              Yeah, my view of the term "neighbor
23    search" is independent of the patent office
24    constructions, you know, it's -- actually
25    they're in agreement.
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1         Q.   So what you're saying is there's no
2    difference between your general understanding
3    of the term "neighbor search" and what you
4    understand the patent office construction to
5    be; do I have that right?
6         A.   So I believe the patent office
7    construction of the neighbor search is a
8    search, right, that is, you know, is
9    guaranteed -- it's a search that will

10    identify a close but not necessarily the best
11    neighbor, right?  You know, this is, you
12    know, consistent with my construction, right,
13    and I believe in my declaration I have
14    further clarified that.  And I believe, so
15    when I have a search, right, in which it's
16    guaranteed to return a close but not
17    necessarily the closest, all the time, right,
18    so better than neighbor search.
19              If I have a search in which, you
20    know, always guaranteed to return the
21    closest, okay, regardless of whether or not
22    it returns some things that they're not the
23    closest, right, that it's not a neighbor
24    search.  That's a nearest neighbor search.
25         Q.   So in applying the patent office's
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1    construction in rendering your opinions in
2    this case, you have excluded from the
3    definition of "neighbor search" anything that
4    guarantees identification of an exact or the
5    closest match, correct?
6         A.   I have excluded anything that
7    always guarantees identification of the exact
8    or closest match, yes.
9         Q.   Likewise, in applying your

10    understanding of the patent office's
11    construction of identifying a neighbor, you
12    have excluded anything that guarantees to
13    always return the exact or the closest match?
14         A.   So identifying a neighbor refers to
15    the search process, right, so it's a search
16    method that identifies, always identifies the
17    closest return, say the closest or the exact
18    match, right.  You know, it's not what I
19    refer to as identifying a neighbor.
20         Q.   And if the patent office were to
21    determine that a search is guaranteed to find
22    the closest or an exact match qualifies as a
23    neighbor search in their construction, would
24    you want to revisit the opinions rendered in
25    your declaration?

Page 89

1              MR. LUNER:  Objection to form.
2         A.   Can you restate your question?
3         Q.   Sure.  If the patent office were to
4    conclude that searches, a search that
5    guarantees finding an exact or the closest
6    match in a data set qualifies as a neighbor
7    search, would you want to revisit the
8    opinions you've rendered in your declaration?
9         A.   No.

10         Q.   That wouldn't change your view in
11    any way?
12         A.   No.  My view is that a neighbor
13    search or identifying a neighbor is a type of
14    search, but, you know, does not guarantee to
15    find the best match.  The type of search that
16    always guarantees to find the best match is
17    not the neighbor search or identifying a
18    neighbor.
19         Q.   And what I'm asking you is, if the
20    patent office were to come to the conclusion
21    that a search that does guarantee that it
22    will always find the exact or closest match
23    is a neighbor search, would you want to
24    revisit the opinions in your declaration with
25    regard to whether a neighbor search is
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1    disclosed in the prior art?
2              MR. LUNER:  Objection to form.
3         A.   The written statements are there.
4    So my opinion about what constitutes a
5    neighbor search and define a neighbor was
6    reached independent of the patent office, you
7    know, opinion, right.  So I don't think I
8    would be -- I will be needing to revisit, you
9    know, my opinion in those terms.

10         Q.   You understand that the patent
11    office is the one that ultimately decides how
12    these terms are to be construed, correct?
13         A.   I believe so.
14         Q.   So if the patent office were to
15    reach a conclusion different from yours with
16    regard to whether a search that guarantees
17    finding an exact or the closest match
18    qualifies as a neighbor search, would you
19    want to revisit the opinions in your
20    declaration?
21         A.   Opinions regarding what?
22         Q.   Opinions regarding whether the
23    prior art references you've discussed in your
24    declaration disclose a neighbor search.
25         A.   So if the patent office defines a
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1    neighbor search as a type of search that
2    always guarantees to return the best result,
3    right, then my opinion as far as the validity
4    of the prior art, in light of the claims as
5    it relates to the neighbor search in light of
6    the prior art, right, will have to change.
7         Q.   Just for convenience, to have the
8    construction in front of you, if you could
9    turn to paragraph 60 in your declaration.

10         A.   I have 6 here.  You sure?
11         Q.   Paragraph 60, the grid showing the
12    constructions that were applied.
13         A.   Yes.
14         Q.   So looking at the construction for
15    neighbor search there, it begins with
16    identifying.
17              Do you see that?
18         A.   Uh-huh.
19         Q.   And how do you interpret the term
20    "identifying"?
21         A.   Finding.
22         Q.   So if a search is run and returns
23    the title of a matching reference, is it your
24    view that that search has identified a match
25    within the scope of this construction?
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1         A.   So if the title of that reference
2    is a unique key, right, a unique identifier
3    of that reference, that would be a result
4    that I didn't find.
5         Q.   And if a search were to return a
6    list of titles and indicate that one of those
7    titles is a match but not specify which one,
8    do you believe that search will have
9    identified a match within the context of the

10    court's claim construction, the board's claim
11    construction?
12         A.   Can you repeat your question again?
13         Q.   Sure.  If a search were to return a
14    list of titles and indicate that one of the
15    titles in that list is a close match but not
16    specify which one, do you believe that that
17    search will have identified a neighbor within
18    the scope of the board's construction?
19              MR. LUNER:  Objection to form.
20         A.   So the result of the query is a set
21    of records, right; and I know within that
22    record there is a close match, but I don't
23    know which one it is.
24         Q.   Correct.
25         A.   Right?  That will not have
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1    identified the close but not necessarily an
2    exact or close match.
3         Q.   And if a search is run and it
4    returned the title of the closest matching
5    reference, will that search have identified a
6    neighbor within the board's construction?
7         A.   If that search within the
8    construction of the board identified a close
9    but not necessarily an exact or closest

10    match, if it always returned the closest
11    match, right, it's my opinion that that
12    particular board construction with the close
13    but not necessarily exact or closest match,
14    but sort of has two implications, one
15    implication is that if the result -- you
16    know, I mean if the query, that's one, if the
17    query of guarantee to return the closest,
18    right, it's not a neighbor search.
19              So given your question, if the
20    query always returned the closest match, no,
21    that will not be a neighbor search.
22         Q.   Let's move on to a different term.
23    The term "approximate nearest neighbor
24    search" appears in some of the contested
25    claims, correct?
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1         A.   Yes.
2         Q.   And you understand that the board
3    has preliminarily construed that term to mean
4    identifying a close match that is not
5    necessarily the closest match?
6         A.   Yes.
7         Q.   Now based on your review of the Cox
8    patents, would you agree with me that Dr. Cox
9    doesn't purport to have invented the concept

10    of the approximate nearest neighbor
11    searching?
12         A.   That is correct.
13         Q.   That's a concept that was known to
14    people skilled in the field as of 2000?
15         A.   The approximate nearest neighbor
16    search as a term, right, has been used, you
17    know, in -- prior to 2000, yes.
18         Q.   Pardon me.  Is approximate nearest
19    neighbor searching something that you had
20    experience with as of 2000?
21         A.   Yes.
22         Q.   Now, putting aside the Cox patents
23    and the board's constructions in this case,
24    as of 2000, was it your understanding that an
25    approximate nearest neighbor search must
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1    always be sublinear?
2         A.   So outside the context of the
3    patents, the term for approximate nearest
4    neighbor search, you know, it's usually a
5    sublinear algorithm, but it doesn't have to
6    be similar.
7         Q.   Take a look at Exhibit 2, that's in
8    front of you, the '988 patent.  And in
9    particular if you look at column 26.

10         A.   Yes.
11         Q.   Element C of claim 15 at the top of
12    the column, do you see the language,
13    "Determining an Action"?
14         A.   So which element do you want me to
15    take a look at?
16         Q.   We're looking at claim 15 in the
17    '988 patent, and this is around line 7.
18         A.   Of the element B, right?
19         Q.   The element C, I'm sorry.
20         A.   Element C.
21         Q.   "Electronically Determining an
22    action," do you see that?
23         A.   Yes.
24         Q.   You've expressed some views in your
25    declaration regarding the term "Determining
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1    an action," correct?
2         A.   I believe so.
3         Q.   Do you have an understanding of
4    what constitutes an action within the scope
5    of this claim term?
6         A.   It's been a while since I looked at
7    this particular claim.  I need to be able to
8    see my declaration for that.
9              Okay, I've had a chance to go over

10    it, so what was your question?
11         Q.   Okay, I'll ask it again.
12              Do you have an understanding of
13    what constitutes an action within the scope
14    of the term "determining an action" in the
15    '988 patent claim 15?
16         A.   I believe so.
17         Q.   What is your understanding?
18         A.   So determining an action over here
19    is, you know, selecting an action to perform.
20         Q.   What sort of actions would fall
21    within the scope of the term "action" in this
22    claim?
23         A.   I presume, you know, fetching a
24    record from a database and transmitting it.
25         Q.   Anything else?
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1         A.   I cannot think of any --
2              (Discussion off the record.)
3         A.   No.
4         Q.   Let's go down a little bit further
5    in the '988 patent and look at claim 31.
6              Do you see that around line 46 in
7    column 26?
8         A.   Yes.
9         Q.   And you see there that the claim

10    specifies "The action comprises providing
11    and/or displacing additional information in
12    association with the electronic work"?
13         A.   Yep.
14         Q.   Do you understand that to be giving
15    an example of an action within the scope of
16    claim 15?
17         A.   That could be one of the actions,
18    the type of action performed.
19         Q.   So displaying additional
20    information in association with the
21    electronic work would be an action that meets
22    the definition of "action" in claim 15,
23    right?
24         A.   Yes.
25         Q.   And might that additional
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1    information include the title of the song
2    that you're searching for?
3         A.   That can be the additional
4    information.
5         Q.   Can you think of anything that you
6    believe would not qualify as an action, as
7    that term is used in claim 15 in the '988
8    patent?
9              MR. LUNER:  Objection to form.

10         A.   So your question, if I -- actually
11    your question was, can I think of any type of
12    actions that will not fall within the scope
13    of this thing?
14         Q.   Correct.
15         A.   So an action that is not based on
16    the identification would not fall within the
17    scope of that.
18         Q.   Okay.  Anything else come to mind?
19         A.   Well, an action that's not
20    determined electronically.
21         Q.   And you say that because the claim
22    specifies that it's electronically
23    determining action, right?
24         A.   Yes.
25         Q.   And you also say that an action not
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1    based on identification of the electronic
2    work wouldn't qualify, because the claim
3    specifies that the action must be based on
4    the identification of the electronic work,
5    right?
6         A.   Yep.
7         Q.   Focusing just on the word "action,"
8    can you think of anything that would fall
9    outside the scope of action, as it's used in

10    the context of the claim?
11              MR. LUNER:  Objection to form.
12         A.   That's a very broad question.
13              I cannot really think of anything.
14    I mean outside, you know, the constraints of
15    the rest of the words in this step.
16         Q.   Let's move to another term.  And
17    the word "sublinear" appears in some of the
18    challenge claims issued in the -- correct?
19         A.   I believe so.
20         Q.   And the board has indicated that
21    "sublinear should be construed to mean a
22    search whose execution time scales with a
23    less than linear relationship to the size of
24    the data set to be searched," right?
25         A.   That sounds right.
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1         Q.   And if you would like to
2    double-check what I've read, I was reading
3    that from paragraph 60 in your declaration.
4         A.   Yep.  I'm in agreement with that
5    interpretation of the sublinear term, to a
6    large extent, yes.
7         Q.   Where the board refers to "size" in
8    that definition, the size of the data set,
9    you've equated that with the number of

10    entries in the reference database; is that
11    right?
12         A.   Number of records, yes.
13         Q.   Number of records.
14              And is it your view that that's how
15    the term is used in the Cox patents as well?
16         A.   I believe so.
17         Q.   Now, let's take a look at
18    Exhibit 3, if you would, the '237 patent, and
19    in particular column 21.  Starting around
20    line 14, if you could take a look at that and
21    let me know if you are familiar with that
22    passage.
23         A.   Okay.  I read the passage.  Go
24    ahead.
25         Q.   In the example that's described
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1    there, how many entries do you understand
2    there to be in the data set that's being
3    discussed?
4         A.   So any of these example is that 9
5    million -- 90 million, I'm sorry.
6         Q.   So it's your understanding that
7    there are 90 million entries in the database?
8         A.   So according to the passage, N is
9    defined to be the number of entries, and the

10    database stores each frame as a record.  So
11    there are a total of 90 million records in
12    the database.
13         Q.   And this database contains 100,000
14    commercials; is that right?
15         A.   That's what it says, yes.
16         Q.   So it's your understanding that
17    each commercial doesn't have its own entry in
18    the database, but rather the commercials are
19    deconstructed into their individual frames?
20         A.   So, yes, in this particular
21    example, each frame is considered to be an
22    entry, each frame from the commercial is
23    considered to be an entry in the database.
24         Q.   And that's how we get to N equals
25    90 million?
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1         A.   Yes.
2         Q.   Now if we were to construct the
3    database such that each commercial was an
4    individual entry in the database, then N
5    would be 100,000?
6         A.   If the record is a commercial, yes,
7    then it would be 100,000.
8         Q.   Now in your view, in the example
9    here regarding the number of comparisons that

10    would be required to determine whether there
11    is a match among these 100,000 commercials,
12    would it make a difference if the database
13    was constructed with each database entry
14    being one commercial, as opposed to one
15    frame?
16         A.   Again, the question then becomes
17    what is the granularity of the results,
18    right?  If what you want to identify is a
19    frame, right, then that's the way to do it.
20    If you want to identify a commercial, right,
21    then I would probably store each, each
22    commercial in its own record.
23         Q.   And what if your goal is to
24    identify a commercial, using a single frame
25    as a query?

Page 103

1         A.   Okay.  And what is the question?
2    My goal is what then?
3         Q.   Yes, I'm sorry.  If that was your
4    goal then -- then how would you construct the
5    data set?
6              MR. LUNER:  Objection to form.
7         A.   I can see merits for both
8    approaches, so I'm really concerned with the
9    way it was discussed over here, you know,

10    90,000 -- 90 million records, one frame,
11    which they're base records, or I can
12    construct it as one record for each
13    commercial.
14         Q.   Now, using my example where you are
15    trying to identify a commercial using one
16    frame from the commercial, what would be the
17    merit of organizing the database with each
18    database entry being a single frame?
19         A.   So the merit of doing something
20    like that is, you know, going back to the
21    whole example that you used before, one
22    record database, right?  So if I organize it
23    this way, I could potentially develop some,
24    you know, sophisticated basis, allowing me to
25    do it in a non-exhaustive fashion.
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1         Q.   And if you were to organize the
2    database where each commercial is a database
3    entry, what would be the merit of that
4    approach?
5         A.   So the merit of that approach is,
6    with my goal at the end of the day is to
7    identify a commercial that contains my query
8    frame, then I just need to identify one
9    matching query frame to a video frame in a

10    record.  So that I don't have to identify,
11    you know, search every single one video
12    frame, you know, from the record.
13         Q.   Now on line 25, there's a reference
14    to a storage requirement of nine gigabytes.
15              What does that refer to?
16         A.   The nine gigabytes I believe is 9
17    million times 1,000 bytes.
18         Q.   So is that the size of the database
19    that would be required to hold all of these
20    frames?
21         A.   It's not here.
22         Q.   The proposal a couple lines above
23    is to take every tenth frame to construct the
24    database from the total of 90 million,
25    correct?
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1         A.   Correct.
2         Q.   And the assumption is that each
3    vector, meaning each frame, is one kilobyte,
4    right?
5         A.   Okay.
6         Q.   So that gets us to the coverage
7    requirement of 9 gigabytes?
8         A.   Yes.
9         Q.   That's a representation of the size

10    of the database that would be required,
11    right?
12         A.   I believe so, yeah.
13         Q.   In your declaration at paragraph
14    61, you list two possible interpretations of
15    size of the data set within the construction
16    of sublinear, right?  One being the number of
17    entries in the data set and two being the
18    size of an individual entry in the data set;
19    is that right?
20         A.   That's correct.
21         Q.   Why isn't there a third possible
22    interpretation which would be the size on
23    disk required for the database?
24         A.   That can be a valid interpretation.
25         Q.   And you've expressed the opinion
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1    that the number of entries in the data set is
2    the appropriate interpretation.
3              Why would the size on disk not be
4    an appropriate interpretation?
5         A.   I think that can also be an
6    appropriate interpretation.
7              MR. NEMEC:  Can we go off the
8         record for just a moment?
9              THE VIDEOGRAPHER:  The time is

10         12:09.  We're going off the record.
11         This will be the end of disk number 2.
12              (A brief recess was taken.)
13              THE VIDEOGRAPHER:  The time is
14         12:20.  We're back on the record.  This
15         is the beginning of disk number 3.
16         Q.   Dr. Karypis, I would like to direct
17    you to paragraph 11 in your declaration.
18         A.   Yes.
19         Q.   In paragraph 11 you state your
20    opinion on the qualifications of a person of
21    ordinary skill in the art of the inventions
22    at issue in this case; is that right?
23         A.   That's correct.
24         Q.   Now, is it your view that there is
25    any material difference between your

Page 107

1    definition of the level of skill in the art
2    and Dr. Moulin's?
3         A.   In my view, I don't think there's a
4    material difference.  I think there is a
5    difference in terms of the degree
6    requirements, but I think once you've had
7    your degree and experience, it all comes out
8    to about the same.
9         Q.   Okay.  Now your definition in

10    paragraph 11 refers to two to three years of
11    relevant experience.
12              What, in your view, would be
13    relevant experience?
14         A.   So relevant experience in this case
15    would be someone working in the area of, you
16    know, content retrieval, content comparison,
17    you know, database systems, information
18    retrieval.
19         Q.   And would it matter what sort of
20    content or information the person had
21    experience with?
22         A.   I don't think it would have been,
23    you know, the type of methods being discussed
24    in those patents, I think are to a large
25    extent, you know, content agnostic.
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1         Q.   So you think someone with
2    experience in text information retrieval
3    would be able to apply that knowledge to more
4    highly dimensional problems associated with
5    audio and video retrieval?
6         A.   I do.
7         Q.   At the end of your definition there
8    is reference to a related area, a graduate
9    degree in the same or related area.

10              What would be the related areas
11    that you're referring to there?
12         A.   So related areas would be probably
13    electrical engineering, possibly statistics.
14              (Discussion off the record.)
15         A.   Statistics.
16         Q.   If the level of skill in the art
17    was determined to be higher or lower than
18    what you've described here in your
19    declaration, do you believe that would impact
20    any of the opinions you've expressed?
21         A.   I do not think so.
22              MR. NEMEC:  Mark as Exhibit 6 a
23         document, a 13-page document that says
24         "Big O notation" at the top.
25              (Karypis Exhibit 6, Wikipedia entry

Page 109

1         entitled, "Big O notation," marked for
2         identification, this date.)
3         Q.   Do you have Exhibit 6 before you?
4         A.   I do.
5         Q.   Is this a document that you
6    reference and rely upon in your declaration?
7         A.   I believe so.
8         Q.   And this is a printout from
9    Wikipedia?

10         A.   Yes.
11         Q.   Is this something that you
12    downloaded?
13         A.   I don't remember if I downloaded,
14    but it is something that I did find and read,
15    and read.
16         Q.   It is dated at the bottom, it says
17    "September 15, 2015."  It actually reads
18    "9/15/2015," do you see that?
19         A.   Uh-huh.
20         Q.   Do you know if that was the date on
21    which this was printed?
22         A.   I'm not sure what date that thing
23    is.
24         Q.   Do you know when this, this
25    document was created?
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1         A.   No.
2         Q.   Did Wikipedia exist in 2000?
3         A.   I don't really know the answer to
4    that, but there may have been some earlier
5    version of that.  I don't know when Wikipedia
6    came online.
7         Q.   Do you know one way or the other
8    whether this discussion of the "Big O
9    notation" that we've marked as Exhibit 6

10    existed in the year 2000?
11         A.   So this particular content that is,
12    this particular document, you know, I'm not
13    sure it was existing in the year 2000 or not.
14         Q.   And there are a number of other
15    Wikipedia printouts that you reference in
16    your declaration, right?
17         A.   Uh-huh.
18         Q.   Would your answer be the same with
19    respect to those, you don't know one way or
20    the other whether they existed in 2000?
21         A.   That would be correct.
22              MR. NEMEC:  All right.  We're on
23         the cusp of jumping into a deeper topic,
24         so this is probably a logical point to
25         break, to grab some lunch.
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1              THE WITNESS:  Sounds good.
2              THE VIDEOGRAPHER:  The time is
3         12:28.  We're going off the record.
4              (Lunch recess taken at 12:28 p.m.)
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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1          A F T E R N O O N   S E S S I O N
2             (Time noted:   1:17 p.m.)
3              THE VIDEOGRAPHER:  The time is now
4         1:17.  We are back on the record.
5              MR. NEMEC:  I would like to mark as
6         the next exhibit, which I believe is 7,
7         Karypis Exhibit 7, a copy of the
8         6,188,010 to Iwamura.
9              (Karypis Exhibit 7, Photocopy of

10         U.S. Patent No. 6,188,010, marked for
11         identification, this date.)
12   G E O R G E      K A R Y P I S,   resumed.
13   EXAMINATION (Cont'd.)
14   BY MR. NEMEC:
15         Q.   Do you recognize Exhibit 7?
16         A.   I do.
17         Q.   Is this one of the prior art
18    references that you expressed opinions about
19    in your declaration?
20         A.   Uh-huh.
21         Q.   Would you agree that the Iwamura
22    patent describes a system for searching for
23    melodies?
24         A.   I do.
25         Q.   And in particular a system whereby
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1    use of relative pitch values from a query and
2    compare those to pitch values of known
3    references to look for a match or a near
4    match; is that a fair characterization?
5         A.   Yes.  That's one of the ways, yes.
6         Q.   One of the things that's described
7    in the Iwamura reference is a note-by-note
8    comparison process as between a query work
9    and a reference work, correct?

10         A.   Basically, yes.
11         Q.   Would you generally explain your
12    understanding of how that note-by-note
13    comparison process works, as described in
14    Iwamura?
15         A.   My recollection of the particular
16    algorithm or approach, something like that,
17    so I have a query which is for a certain
18    length; and I have a reference melody that's
19    for a certain length.  And then I start at
20    the beginning of the reference melody and I
21    compute a distance, you know, between each,
22    what is called data points of the query to
23    the data point in the reference.  That would
24    give me some score of distance, I believe.
25              And then I, you know, shift the
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1    query by one to the right, and I repeat the
2    process and keep on doing that until the end.
3    And at the end I return the score of the
4    match, the best scoring subsegment or the
5    highest scoring subsegment.
6         Q.   The highest or the lowest scorings?
7         A.   I believe they're using distance.
8    That would be the lowest.
9         Q.   Now, if we assume hypothetically

10    that a query is a string, 5, 4, 3, 2, 1, is
11    that a fair representation of a query that we
12    might use in the Iwamura note-by-note search?
13         A.   I believe so, yes.  Those would be
14    relative pitches, yes.
15         Q.   So let's assume our query is 5, 4,
16    3, 2, 1, and let's assume we're going to
17    compare that to a reference work that has the
18    sequence 6, 5, 4, 3, 2, 1.
19              Is that a reasonable assumption to
20    make, according to Iwamura?
21         A.   Say that again?
22         Q.   Can we assume that 6, 5, 4, 3, 2, 1
23    would be a valid representation of a
24    reference work, according to Iwamura?
25         A.   You need to check whether or not
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1    the references are centered, which has to do
2    with whether or not it will have present
3    negative values or not.
4         Q.   Whether they will have -- I'm
5    sorry?
6         A.   Whether there would be negative
7    values present in the sequence or not.  I
8    believe, you know, both actually, the query
9    and the reference, those are relative pitch

10    differences, so -- and I don't recall if they
11    center those things or not.
12         Q.   What do you mean by "center"?
13         A.   For example, subtract the mean
14    value out of the values.
15         Q.   Okay.  So you're not sure whether
16    any given query or reference string would
17    have to have some negative numbers in it?
18         A.   Correct.
19         Q.   Now, you have a couple of examples
20    of strings in your declaration, and we can
21    check those to get the answer.
22              Paragraph 160 to 161, I believe.
23    Let's see.
24              And these are sample queries and
25    references that you selected for illustrative
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1    purposes, right?
2         A.   Yes.
3         Q.   So I would be correct in assuming,
4    wouldn't I, that you believe these are
5    accurate representations of what a query work
6    might look like, according to Iwamura?
7         A.   Uh-huh.
8         Q.   Or what a reference work might look
9    like?

10         A.   That is correct.
11         Q.   But you're not certain one way or
12    the other whether the centering you described
13    is required?
14         A.   I don't recall the specific method
15    that they use, but the fact that they have,
16    you know, both positive and negatives that
17    measures a high and a low relative to a
18    baseline, so that's where the negative values
19    comes in.
20         Q.   Now, so let's assume for purposes
21    of this hypothetical that the centering is
22    not required.
23              So in the hypothetical that I'm
24    describing the query is 5, 4, 3, 2, 1, okay?
25         A.   Okay.
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1         Q.   And the reference work that we're
2    comparing it to is 6, 5, 4, 3, 2, 1, okay?
3         A.   Okay.
4         Q.   So when we begin the note-by-note
5    comparison between this query and this
6    reference work, how do we align the pieces or
7    the strings for the first comparison?
8              MR. LUNER:  Objection to form.
9         A.   So I believe Iwamura disclosed a

10    couple of methods.  One is one that does
11    initial alignments by computing the scores by
12    relying on the peaks, and I also believe they
13    disclosed an early, less sophisticated method
14    that, you know, they start from the beginning
15    to align with things.
16         Q.   Okay.  And is the less
17    sophisticated method that you are describing
18    the note-by-note comparison?
19         A.   I believe so, yes.
20         Q.   So that's the one that I'm asking
21    about at this point now.
22              If we were to be using the
23    note-by-note comparison, how would we line up
24    the query and the reference in order to make
25    that first comparison?
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1         A.   So the first position of the query
2    will align against the first position of the
3    reference and so forth.
4         Q.   So for example, the 5 would align
5    with the 6, and 4 would align with 5 and so
6    forth?
7         A.   Correct.
8         Q.   And then in the note-by-note
9    process, after that first set of comparisons

10    is made, the query work would be shifted to
11    the right; is that correct?
12         A.   The query would be shifted to the
13    right by one, correct.
14         Q.   So in the second position, then,
15    the 5 would align with the 5?
16         A.   I don't think that's, so if the
17    query is 6, 5, 4, 3, 2, 1, right?
18         Q.   The query in my hypothetical was 5,
19    4, 3, 2, 1, and the reference was 6, 5, 4, 3,
20    2, 1?
21         A.   Yes, so the first 5 with the query
22    will align with the second location of the
23    reference.
24         Q.   And then the 6 in that instance
25    wouldn't be considered, because it does not
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1    align with a note in the query?
2         A.   No, correct.  It would not make
3    that comparison.
4         Q.   Now you just referenced a few
5    moments ago the peak search approach that's
6    described in Iwamura, correct?
7         A.   Correct.
8         Q.   Now, as compared to the
9    note-by-note search, would a peak search of a

10    given query against a given reference require
11    fewer comparisons?
12         A.   The peak-based approach would
13    require fewer comparisons than the note by
14    note.
15         Q.   And turning back to the
16    note-by-note comparison process, if you had a
17    five-note query in the note-by-note
18    comparison, would the Iwamura process compare
19    that five-note query to every set of five
20    consecutive notes in the reference?
21         A.   In the quote/unquote naive
22    note-by-note approach, the query would
23    compare to every set of five consecutive
24    notes in the reference.
25         Q.   I direct your attention to column 7
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1    in the Iwamura patent, in particular the text
2    that begins around 20 and continues down to
3    around 45.  If you want to take a moment to
4    look at that and, I will ask my question.
5         A.   Sure.
6              So you are saying up to line 35,
7    right?
8         Q.   Around to 45, after that second
9    equation.

10         A.   Okay.
11         Q.   The text you just reviewed in
12    column 7 of Iwamura relates to the peak
13    search process, correct?
14         A.   That is correct.
15         Q.   And what we see depicted in the
16    first equation there from about line 26
17    through 30 is a comparison of a database
18    reference in the top line, correct?
19         A.   Well, the top line actually has
20    part of the database reference.
21         Q.   Part of the database reference
22    being compared to all or part of a query in
23    the second line, correct?
24         A.   That is correct.
25         Q.   And in this particular depiction
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1    what we see is the first peak in the query
2    being compared to the first peak in this
3    section of the database reference, right?
4         A.   I believe so, yes.
5         Q.   And then the text here in the
6    second figure describes that in the next
7    comparison, the query is shifted such that
8    the first peak in the query is compared to
9    the second peak in the database reference,

10    correct?
11         A.   Right.
12         Q.   And that's consistent with what you
13    testified to earlier about the peak
14    reference, that the query is shifted with
15    respect to the reference?
16         A.   So the query shifted with the
17    reference, using the peaks as the anchor
18    points to determine the amount of shift.
19         Q.   Now, in contrast, in the examples
20    that you use in your declaration, if you take
21    a look back to paragraph 162, for example, in
22    these examples that you use, you depict a
23    record being shifted with respect to the
24    query, correct?
25         A.   Let me read the paragraph.
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1              I don't think so.  I believe the
2    figure at the bottom of page 98 does, you
3    know, imply a shift.
4              Right, those two things should be
5    named the other way around.
6         Q.   So that was a mistake in these
7    depictions of how Iwamura operates in your
8    declaration?
9         A.   Yeah, it's just the label of the

10    first row should be that of the second.
11         Q.   Do you know if there is any
12    disclosure in Iwamura of shifting the
13    database reference with respect to the query?
14         A.   I don't recall.
15         Q.   In paragraph 162 up above the
16    figure we were just discussing, the
17    description of the shifting process is, in
18    fact, consistent with the mistakenly placed
19    arrow, is it not?
20         A.   Let me read that.
21              Actually, that statement over
22    there, it's not really clear which one is
23    shifting.
24         Q.   Did you write this portion of your
25    declaration?
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1         A.   I did.
2         Q.   Did you write all of your
3    declaration?
4         A.   I did the, wrote the first draft of
5    the declaration; then, you know, I got some
6    language edits from, from counsel.
7              MR. NEMEC:  Mark as the next
8         exhibit, Karypis Deposition Exhibit 8, a
9         single-page chart.

10              (Karypis Exhibit 8, Single-page
11         chart, marked for identification, this
12         date.)
13         Q.   Dr. Karypis, I've put this together
14    to try to make the next set of questions that
15    I want to walk through a little easier to
16    understand, rather than asking you to
17    memorize long strings of numbers.
18              Take a look at the top where it
19    says "Query."
20              Do you see that string of numbers?
21         A.   Yes.
22         Q.   Can you just take a look and
23    confirm that that's the same string of
24    numbers that you used in your example of the
25    Iwamura operation at page 97 of your
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1    declaration, or 101 of 292, whichever you
2    prefer?
3         A.   Yes.
4         Q.   Okay.  So in your view that's a
5    proper example of a query that might be run
6    using the Iwamura system?
7         A.   It's a query.
8         Q.   And below that where it says
9    "Reference," do you recognize that string of

10    numbers as the same string of numbers that
11    you used as the record in the database, in
12    your example in paragraph 160 of your report?
13         A.   Yes.
14         Q.   Now take a look at the chart that
15    appears down below.
16              Do you see that reference sequence
17    in the bottom line of the grid?
18         A.   Yes.
19         Q.   And do you see in comparison number
20    11 in that row the query appears?
21         A.   Yes, I do.
22         Q.   And do you see that in each of the
23    comparison numbers 1 through 20 depicted in
24    the grid, that the query is shifted by what,
25    one note with respect to the reference?
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1         A.   Yes.
2         Q.   Based on your understanding of the
3    note-by-note comparison process described in
4    Iwamura, which of the comparisons in this
5    grid, if any, would take place in the
6    note-by-note comparison process?
7         A.   So my recollection of the
8    note-by-note comparison process.
9              So my understanding of the

10    note-by-note process that's described in
11    Iwamura, that would be a comparison 11 to 20;
12    but I can easily see that also comparisons 1
13    through 10 would also be included here.
14         Q.   All right.  Now, I ask you the same
15    question but with respect to the peak note
16    search.
17              If you were comparing this query
18    work to this reference work using the peak
19    note search of Iwamura, which, if any, of the
20    comparisons 1 through 20 would take place?
21         A.   So my understanding of Iwamura, so
22    the comparison that would take place that
23    would be first number 13.  And it would be
24    comparison number 18.
25         Q.   Does the Iwamura place any
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1    restriction on the distance between peak
2    notes?
3         A.   I don't recall off the top of my
4    head.  If there is any restrictions on the
5    distance between the peak notes.  I can take
6    a look.
7         Q.   Sure, I will have you take a look,
8    but before you do that, sir, let me ask
9    another question.

10              Would distance between the peak
11    notes in either a query or a reference item
12    in Iwamura would be a function of the music,
13    right?
14         A.   The distance between the peak notes
15    in either the query or the reference would be
16    a function of the music and a function of how
17    they're, whether or not they're, how they're
18    doing the centering.
19         Q.   Okay.  So let's take that as
20    two pieces, then.
21              First, can you look at Iwamura and
22    confirm whether or not Iwamura requires
23    centering?
24         A.   Sure.
25              So I describe both the case in
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1    which, excuse me, they have both absolute
2    peaks as well as relative peaks data, and I
3    don't believe they describe how to get the
4    relative pitch data, so it's both scenarios.
5         Q.   So they describe scenarios that
6    would involve centering and not involve
7    centering; is that what you're saying?
8         A.   It's a relative versus an absolute,
9    yes.

10         Q.   Okay.  And then the second half of
11    the question is:  Is there anything in the
12    Iwamura disclosure that would place some
13    limit on the number of notes between the
14    peak -- between the peaks?
15         A.   So my understanding of the method
16    they used to identify peaks, there is no
17    limitation in terms of what, the distance
18    between two successful peaks.
19         Q.   And would that be true of both
20    query and the reference?
21         A.   I believe so.
22         Q.   And just to make sure we're clear
23    on this, Iwamura also doesn't set a minimum
24    limit on the number of notes between peaks,
25    correct?
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1         A.   So the way a peak is defined has to
2    be a local minimum or local maximum, which by
3    construction would have a minimum distance
4    required.
5         Q.   What would that minimum be?
6         A.   I believe it would be at least one
7    or two notes.
8              MR. NEMEC:  Go ahead and mark
9         another chart as Exhibit 9.

10              (Karypis Exhibit 9, Single-page
11         chart, marked for identification, this
12         date.)
13         Q.   Do you have Exhibit 9, Dr. Karypis?
14         A.   Yes.
15         Q.   At the top of the page it says,
16    "Query * 5, 4, 3, 2, 1," do you see that?
17              Can you accept, for purposes of
18    this hypothetical, that that's a query
19    string, according to Iwamura?
20         A.   So the one part that I need to
21    double check is whether or not their peak
22    identification algorithm will allow a peak at
23    the beginning of the string or at the end of
24    the string, as a result of their peak
25    identification approach.
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1         Q.   If you look back at paragraph 160
2    in your declaration, page 101 of 292, the
3    sample query work that you use there begins
4    with peak, correct?
5         A.   Yes, it does.
6         Q.   So at least when you prepared this
7    example you believed that a query string,
8    according to Iwamura, could begin with a
9    peak?

10         A.   It would seem that way, so I'm just
11    trying to verify that.
12         Q.   If we assume that that is an
13    admissible way to begin a query, then can you
14    accept that this query of * 5, 4, 3, 2, 1 is
15    an appropriate theory, according to Iwamura?
16              MR. LUNER:  Objection to form.
17         A.   Is it an appropriate way to start
18    the query, then -- so with a peak note, yes,
19    that would an appropriate query.
20         Q.   And if you look down at the
21    reference, do you see the string of numbers?
22         A.   I do.
23         Q.   And if we again assume that it's
24    appropriate according to the teachings of
25    Iwamura to begin a string with a peak, can
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1    you accept, for purposes of this
2    hypothetical, using that string as a
3    reference?
4         A.   Under all of the above ifs, yes, I
5    do.
6         Q.   And if our assumption about the
7    ability to start a string with a peak is
8    incorrect, then the examples in your
9    declaration are also incorrect, right?

10         A.   The particular query that I used in
11    my declaration would be incorrect.
12         Q.   And looking at the sample query on
13    Exhibit 9, how many peaks does that query
14    have?
15         A.   Probably one.
16         Q.   And which one is that?
17         A.   That would be the one marked with a
18    star or a 5.
19         Q.   And how many peaks does the
20    reference have?
21         A.   That would be two.
22         Q.   Which ones are those?
23         A.   That would be 6 and 6.
24         Q.   Okay.  Look down at the grid
25    depicted below.  Do you see the reference
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1    string in green at the bottom of the grid?
2         A.   I do.
3         Q.   And do you see the query grid
4    depicted in various, the comparison number
5    rows up above?
6         A.   I do.
7         Q.   We were using the peak search
8    comparison process of Iwamura, which, if any,
9    of the comparisons 1 through 16 would take

10    place?
11         A.   That would be comparison number 5,
12    and that would be comparison number 11.
13         Q.   The second one you said was?
14         A.   11.
15         Q.   Now, during each comparison, what
16    computation does Iwamura perform?
17         A.   It computes the pairwise distance
18    between the aligned positions, so the
19    pairwise difference, absolute difference.
20         Q.   So using, for example, the
21    comparison between line 5 and the reference,
22    you would first take the difference between 5
23    and 6; is that right?
24         A.   Correct.
25         Q.   And you would add that to the
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1    difference between 4 and 2?
2         A.   I believe so.
3         Q.   And so forth until you're at the
4    end of the query?
5         A.   Uh-huh.
6         Q.   Do you agree that if you were to
7    perform that comparison and add up the
8    numbers it would total 5?
9         A.   Yes.

10         Q.   And that's the total absolute
11    difference that Iwamura uses to determine
12    whether a reference is a match to a query or
13    not --
14         A.   Yes.
15         Q.   -- is that correct?  Okay.
16              So in the peak-by-peak -- pardon
17    me, in the peak search process, comparisons
18    number 1 through 4 in Exhibit 9 wouldn't take
19    place, correct?
20         A.   That would be correct.
21         Q.   And comparisons 6 through 10 would
22    not take place, correct?
23         A.   That would be correct.
24         Q.   And comparisons 12 through 16 would
25    not take place?
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1         A.   That would be correct.
2         Q.   And using this example query and
3    reference, would Iwamura make any comparison
4    that takes into account the one digit, digits
5    in the reference sample?
6              MR. LUNER:  Objection to form.
7         A.   So your question was whether or not
8    the notes marked with 1 would ever be
9    compared?

10         Q.   The question is whether the note in
11    the string that reads 622,221,654321, were
12    the ones --
13              MR. NEMEC:  Strike that.
14         Q.   In the reference string reading
15    622,221, will that 1 ever be compared to a
16    note in the query?
17              MR. LUNER:  Objection to form.
18         A.   I'm sorry, the question is whether
19    or not that one in the query could be
20    compared to a note in the reference?
21         Q.   Correct.
22              MR. NEMEC:  No, strike that.
23         Q.   The question is whether the 1 in
24    the reference would ever be compared to any
25    note in the query, and this is in the peak
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1    search according to Iwamura.
2         A.   Uh-huh.
3              So the 1 in the reference would not
4    be compared to any note in the query.
5         Q.   If you take a look at comparison
6    number 12 --
7         A.   Uh-huh.
8         Q.   -- and compare the alignment of the
9    query to the notes in the reference work, at

10    that point, would you agree that the total
11    absolute difference sums to zero?
12         A.   I do.
13         Q.   And is that representative of an
14    exact match between the query and that
15    portion of reference work?
16         A.   That is representative of an exact
17    match, yes.
18         Q.   And in the peak-by-peak search
19    process of the Iwamura, this comparison would
20    not take place, correct?
21              MR. LUNER:  Objection to form.
22         A.   My understanding of how the
23    peak-by-peak approach of Iwamura works, that
24    comparison will not be performed.
25              (Discussion off the record.)
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1         A.   My recollection or understanding of
2    how the peak-by-peak search approach works in
3    Iwamura, that comparison will not be
4    performed.
5         Q.   So in that case Iwamura will not
6    necessarily find the best matching melody
7    segment in the reference; is that correct?
8         A.   So in that case, you know, Iwamura
9    will not find the best matching segment in

10    the melody that has the peak notes aligned.
11         Q.   And using the peak search approach
12    of Iwamura, not all data in the reference is
13    considered, correct?
14         A.   That is correct.
15         Q.   Another teaching in the Iwamura
16    reference is that the user may elect not to
17    consider unimportant portions of the
18    reference melodies, correct?
19         A.   Correct.
20         Q.   Is there any direction or
21    definition provided in Iwamura as to what
22    would constitute an unimportant portion of a
23    music reference?
24         A.   To my recollection there is a very
25    vague description of it.  So there's a very
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1    passing description of those from column 9,
2    lines 48 to 50, that indicate that those are
3    geologic send, user defined.
4         Q.   So Iwamura doesn't provide any
5    objective criteria for defining what would be
6    an unimportant portion of the music sample,
7    correct?
8         A.   My recollection of the disclosure,
9    yes, that's correct.

10         Q.   That would be determined at the
11    discretion of the person who is creating the
12    reference database?
13         A.   It's not actually clear.  I mean
14    what the specifications disclose, it usually
15    identifies such important portions, that's
16    key word.  The other unimportant portions
17    cannot be ignored.  What is not clear over
18    here is who is the user.
19         Q.   Does the Iwamura reference require
20    that the query represent an important portion
21    of a music work?
22         A.   Can you repeat your question.
23         Q.   Do the teachings of Iwamura require
24    that the query represent an important portion
25    of the musical work?

Page 137

1         A.   I don't think the Iwamura, you
2    know, have not had a requirement one way or
3    the other.
4         Q.   So if the reference database in
5    Iwamura were constructed to omit the
6    unimportant portions of the references, and
7    the user constructed a query based on one of
8    those unimportant portions of the music, the
9    search wouldn't result in a match, correct?

10         A.   So if the database does not have
11    the portions of a melody in which, that the
12    user searches, yes, that will not lead to a
13    match.
14         Q.   And let me actually ask that again,
15    because I think I may have misstated how
16    Iwamura operates.
17              If the reference database in the
18    Iwamura embodiment is structured such that
19    the unimportant portions are to be skipped
20    and a query is based on one of the
21    unimportant portions of a reference work, no
22    match will be found, correct?
23              MR. LUNER:  Objection to form.
24         A.   So the database is structured and
25    the search algorithm is structured to keep
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1    the important portions from the melody from
2    the reference work, and the query contains
3    just the unimportant part?
4         Q.   Correct.
5         A.   Iwamura will still identify a
6    match.  It would identify the best match that
7    the user's query matches against the
8    database --
9         Q.   So in that case --

10         A.   -- and as determined by the peaks.
11         Q.   In that case, it may return a match
12    but not the closest or an exact match?
13              MR. LUNER:  Objection to form.
14         A.   In that case we will return a match
15    that is the closest, given the data that the
16    algorithm searches and how it performs a
17    search.
18         Q.   Even though an exact match, in
19    fact, is present in the reference data set?
20              MR. LUNER:  Objection to form.
21         A.   So the way, my understanding of
22    Iwamura, right, so when it goes and
23    preprocesses the melodies to skip over the
24    unimportant portions as part of the search
25    process, you know, this is really what it
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1    does, it does to some extent some type of
2    future extractions.  So when it searches,
3    given that you just query, it identifies the
4    best match, you know, with respect to the
5    future that it has there, based on its
6    searches.  So in my opinion it will still
7    return the best match, according to a search
8    order.
9         Q.   Now, does Iwamura state that the

10    skipping of unimportant portions takes place
11    in a preprocessing stage?
12         A.   I believe so.
13         Q.   Where is that?
14         A.   I was reading.
15              So on column 12, lines 5 through
16    10, roughly that paragraph, it says, "When
17    you build the database, by un-marking peaks,
18    you can select the portion that should not be
19    searched.  This avoids searching unnecessary
20    portions and accelerates search speed."
21              So this is during database
22    building.  That's processing step.
23         Q.   And you understand that text in
24    column 12 to refer to a future where
25    unimportant portions can be skipped?
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1         A.   I believe that particular part,
2    right, it actually refers to both the, there
3    are two components in the Iwamura search that
4    allows you to skip, right?  One has to do
5    with skip of, I believe they call them
6    repeated patterns, so repeating melodies, and
7    the other one is skipping the unimportant
8    parts.  So both of those things I believe
9    they are tied together within the same

10    context, and my understanding of this section
11    on column 12, that essentially talks about
12    the whole process of unmarking, because I
13    believe they use a term unmarking, you know,
14    when they were describing those, those
15    approaches.
16         Q.   Look, if you would, at column 8 in
17    Iwamura, and I guess this begins on line 13
18    or 14, runs down to about line 20.
19         A.   Okay.
20              Yes.
21         Q.   What do you understand Iwamura to
22    be describing here?
23         A.   So the lines, so there are kind of
24    two components there.  So the first
25    component, right, describes instead of
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1    looking at peaks, to look at dips or more
2    dips in here than peaks, as a way to further
3    reduce the number of comparisons they make.
4         Q.   I may have directed you to the
5    wrong portion.  I was asking about column 8,
6    lines 13 through 20.
7         A.   Oh, okay.
8              So my understanding of that, and
9    again this is a very cryptic description is

10    the following:  Given a reference I have the
11    different peaks.  I have the highest peak,
12    second highest peak and third highest peak.
13    So given a query, then I will first align the
14    highest peak of the query against the highest
15    peak of the reference, you know, compute a
16    score, right?  Then align the highest peak of
17    the query against the second highest peak of
18    the reference and compute a score and so
19    forth.
20         Q.   How is it that that approach would
21    further accelerate the search?
22         A.   So that paragraph actually does not
23    discuss how that can further accelerate the
24    search.  That's it.
25         Q.   Is Iwamura suggesting here that if
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1    you were to compare the highest peak in the
2    query to the highest peak in the reference
3    and find a match, you could discontinue the
4    comparisons between that query and that
5    reference, return that reference as a match?
6         A.   I don't know how you disclose
7    something like that.
8         Q.   If you were to do that, that would
9    accelerate the search, correct?

10         A.   The question now becomes what we
11    define by match.  If the match over here is
12    an exact match, and then, yes, that connects
13    it.  But if the match is not an exact match,
14    it doesn't mean that there is no other
15    peak-aligned match that would have that lower
16    score, so that by itself is not a select
17    search.
18         Q.   What if it's a match within a
19    certain threshold?
20         A.   What do you mean by "a match within
21    a certain threshold"?
22         Q.   So in other words, if the highest
23    point in the query is in line with the
24    highest point in the reference, and the
25    calculation yields at least absolute
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1    difference of three or less, it's defined as
2    a match.
3              MR. LUNER:  Object to the form.
4         A.   So what is defined as a match is
5    that of identifying whether or not the
6    reference, you know, contains some melody
7    that is peaked aligned, who is, you know,
8    distance is less than or equal to a user
9    supply constant, right, then, you know, once

10    you find one of those, then we can turn and
11    search and identify that thing as a match.
12         Q.   And by employing that approach you
13    could accelerate the search, correct?
14         A.   So by employing that approach, you
15    can, you know, you will not need to identify,
16    you know, search any other peaks that you've
17    seen in the regular reference work.
18         Q.   And thereby accelerate the search,
19    correct?
20         A.   That will speed up the search, yes.
21         Q.   Let's turn over to column 9, if you
22    would, and take a moment to look over the
23    text from lines 24 through about 32.
24         A.   Yes, I'm ready.
25         Q.   What do you understand Iwamura to

Page 144

1    mean there when it says, "Another peak can be
2    used for the search"?
3         A.   It's an example of what they have
4    over there, they provide a clear example of
5    what is the other peak.  And in the first
6    case, the peak would be the first one, which
7    in the example it would be that star 5.  And
8    the second peak would be the star 5 in
9    location 7.

10         Q.   So what this indicates is that
11    Iwamura doesn't always consider all the peaks
12    in the query, correct?
13         A.   What do you mean by "consider"?
14         Q.   This indicates that if an exact
15    match is found by comparing the first peak in
16    the query to the peaks in the reference, the
17    search won't continue on to another peaks in
18    the query, correct?
19         A.   So that rate of passage does not
20    indicate that the search was stopped.
21         Q.   So where it indicates in line 27,
22    "In this case no exact result is obtained, so
23    another search will be done with the second
24    peak."
25              Do you see that?
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1         A.   Yes.
2         Q.   Does that not indicate that if an
3    exact match were found using comparison to
4    the first peak in the query, that that second
5    search wouldn't take place?
6              MR. LUNER:  Objection to form.
7         A.   So my identification of the
8    paragraph is the fall line, so my
9    understanding of that algorithm is when I use

10    the first peak, right, I align it with a
11    query against a reference, a computer score.
12    If I go through the process by aligning, you
13    know, shifting the first peak to all the
14    peaks in the reference, if I have a -- that
15    would give me a set of scores and a set of
16    matches.  So there is no exact match of me
17    doing that.  And then in the process of again
18    trying to match a melody against that
19    particular record, I would pick up a second
20    peak and do the same thing.
21         Q.   And if an exact match is found in
22    what you just described, you would not move
23    on that second search, correct?
24         A.   That's what I reference, that is
25    what I appear to have listed.
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1         Q.   Now, in the case using the peak
2    search approach in Iwamura, where you have a
3    short query and a longer reference melody,
4    it's possible that the query would match the
5    reference in multiple locations, correct?
6         A.   That is possible, yes.
7              (Karypis Exhibit 10, Single-page
8         chart, marked for identification, this
9         date.)

10         Q.   I want to take a look at an example
11    sequence here that we will mark as
12    Exhibit 10.  Exhibit 10, do you see the top
13    where it says "Query:  5, 4, 3, 2, 1"?
14         A.   Yes.
15         Q.   And can you accept hypothetically
16    that that's a query string for use in a peak
17    search, according to Iwamura?
18         A.   I do.
19         Q.   And below that it has a string of
20    numbers and a reference, do you see that?
21         A.   I do.
22         Q.   Can you accept hypothetically that
23    that is a reference melody string for a
24    comparison, according to the peak search
25    process of Iwamura?
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1         A.   I do.
2         Q.   Now, if we were to compare the
3    query 5, 4, 3, 2, 1 to the reference depicted
4    on Exhibit 10, is the first instance of the
5    sequence 5, 4, 3, 2, 1 in the reference a
6    match for the query?
7         A.   It is.
8         Q.   And is the second instance of 5, 4,
9    3, 2, 1 highlighted in orange also a match?

10         A.   Yes, it is.
11         Q.   And is the yellow sequence 5, 4, 3,
12    2, 1 also a match for the query?
13         A.   Yes, it is.
14         Q.   And would the blue highlighted
15    sequence 5, 4, 3, 2, 1 again be a match to
16    the query?
17         A.   It is.
18         Q.   So in this example, is it fair to
19    say that there are four exact matches to the
20    query within the reference?
21         A.   So within the reference there are
22    four portions that match exactly to the
23    query, yes.
24         Q.   And in the case of this five-digit
25    query, the match is the corresponding
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1    five-digit sequence in the reference,
2    correct?
3         A.   I believe the match within the
4    context of the Iwamura is a melody, so the
5    match is really the reference.
6         Q.   And you evaluate whether you have a
7    matching melody by virtue of whether the
8    query matches the melody segments within the
9    reference, correct?

10         A.   So you evaluate the quality of the
11    match by evaluating how well the query
12    matches, you know, the best matching segment
13    in the reference.
14         Q.   Let's look back at Iwamura in
15    column 8, please, in particular lines 4
16    through 12 of column 8.  And there Iwamura
17    teaches that in addition to doing a peak
18    search, you could also do a dip search,
19    right?
20         A.   Uh-huh.
21         Q.   Now is it possible any given query
22    or reference work that the best matching
23    melody segment within that reference work
24    would be at a dip?
25         A.   What exactly do you mean by being
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1    at a dip?
2         Q.   Let me make sure that we're finding
3    this the same way.
4              How do you understand the dip
5    segments to be defined according to Iwamura?
6         A.   My understanding of the definition
7    of a dip is going to be a local minimum and a
8    peak being a local maximum.
9         Q.   So in the dip search process you

10    would align a dip from the query with a dip
11    in the reference, right?
12         A.   That's my understanding of when it
13    says you can use dips and instead of peaks,
14    yes.
15         Q.   And you would compare the notes as
16    aligned in the reference -- pardon me, in the
17    query to the reference aligned at the dip?
18         A.   Correct.
19         Q.   And is it possible that taking that
20    query aligned at the dip would yield the
21    lowest absolute difference of any melody
22    segment in the work?
23         A.   That is a possibility.
24         Q.   Continuing with that hypothetical
25    scenario, if you were then to take the query
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1    and compare it to the reference work using
2    the peak search, you would not find that
3    closest matching segment in the reference,
4    would you?
5         A.   Can you repeat that question?
6              MR. NEMEC:  Sure.  I'll just read
7         it back off the record here.
8         Q.   Continuing with that hypothetical
9    scenario, if you were then to take the query

10    and compare it to the reference work using
11    the peak search, you would not find that
12    closest matching segment in the reference?
13              MR. LUNER:  Objection to form.
14         A.   So my notion of what is the closest
15    match and what is not is a function of the
16    algorithm that you use to find it.  So if I
17    do a peak search approach, what I would
18    return back as the closest would be the
19    closest as a result of the peak search
20    approach.
21              So with respect to that particular
22    search strategy or algorithm, that's the
23    best, you know, matching segment.
24         Q.   Now, Iwamura teaches that you could
25    also do the comparison using both peaks and

Page 151

1    dips, right?
2         A.   There is a discussion about that.
3         Q.   And in that scenario, the closest
4    matching segment would be the comparison
5    between either a peak or a dip in the
6    reference that yields the least absolute
7    difference when aligned with a corresponding
8    peak or dip in the reference, correct?
9         A.   So if I do a search in which I use

10    both a peak search approach and also a dip
11    search approach, and I return back the best
12    match of both of them, right.  So that would
13    be the best match of the combined approach.
14         Q.   And that best match might occur at
15    a dip as opposed to a peak, right?
16              MR. LUNER:  Objection to form.
17         A.   So that best match can be obtained
18    using a peak search approach or a dip search
19    approach.
20         Q.   And what I'm getting at is that in
21    the approach where you're searching both the
22    dips and the peaks, it's possible that the
23    best match would be found at a dip, right?
24              MR. LUNER:  Objection to form.
25         A.   So when I'm doing a search using a
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1    peak search approach and a dip search
2    approach, what you return at the end is the
3    best of the two.  The best result can be one
4    that is coming from the dip search portion of
5    the overall search.
6         Q.   All right.
7              Now in that scenario we take that
8    same query and that same reference, and we
9    have found the best match at a dip.  But we

10    now compare that query to that reference
11    using only the peak search, we're not going
12    to find that best matching segment, are we?
13         A.   Again, that goes back to the whole
14    notion of the definition of a search and what
15    is the result.  But if I have an algorithm
16    that is designed to find the best peak, let's
17    call it aligned in the segment, right, the
18    peak search approach will be the best.  But
19    if an algorithm is designed to find the best
20    dip aligned segment, you know, that would be
21    the best.
22              I mean for their respective
23    algorithm, in terms of what they're designed
24    to do, you know, what the -- the result that
25    comes out from the dip search approach may
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1    not necessarily be an allowable result of the
2    peak search approach.  Because this is not
3    what the algorithm is designed to do.  But
4    the peak search approach will identify the
5    best match.
6         Q.   So if the algorithm isn't
7    considered, isn't configured to consider a
8    particular match, then that can't be the
9    closest match; is that right?

10         A.   If an algorithm is designed to find
11    a certain type of matches, right, it will not
12    find a match that it is not designed to find.
13              So in your example, right, the type
14    of match that you consider to be your best is
15    a match in which an algorithm is designed to
16    find.  But the peak search approach will find
17    the best match that it's designed to find.
18         Q.   So if it's a match that you don't
19    consider, it can't be the closest match,
20    simply put, correct?
21         A.   But this is a question of a
22    definition of what is a segment that the peak
23    search approach finds.  Peak search approach
24    will consider all the matches that satisfy
25    its definition as to what it is after and
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1    among those will return the best.
2         Q.   So I'll put it a little bit
3    differently then.  If, say, a portion of the
4    reference that you don't consider in the
5    search, then that portion of the reference,
6    by definition, cannot be the closest match?
7         A.   What do you mean when you say you
8    cannot consider a portion of the reference?
9    Is it something that you choose not to

10    consider, or your algorithm, you know,
11    specifically does not consider those things
12    in identifying the allowable matches?
13         Q.   Well, using the example of the peak
14    versus the dip search in Iwamura, if you are
15    running the peak search, you are not
16    considering the dips, correct?
17         A.   You may not be considering, not
18    necessarily.  You would still be considering
19    some of the dips, if they include it in their
20    peak.
21         Q.   So that is what I'm trying to
22    convey by the portion of the reference that's
23    not considered, one example of it.  Do you
24    follow?
25         A.   No.
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1         Q.   Okay.  Sounded like you did.
2              Why don't we go back to the two
3    options that you proposed.  In one instance
4    you said the algorithm that's excluding a
5    portion of the reference, and in the other
6    you said the user is excluding, right?
7         A.   In what context did I say that?
8         Q.   A couple of minutes ago I think you
9    made reference to it being a difference

10    whether the algorithm excludes searching a
11    part of a reference or whether the user does.
12              Iwamura describes a limit function
13    that can be employed, correct?
14         A.   Yes, I believe so.
15         Q.   Take a look at column 7, lines 56
16    and 57.
17         A.   I'm sorry, what was the line
18    numbers again?
19         Q.   Column 7, lines 56 to 57.
20         A.   Yes.
21         Q.   So in practice, if we're running a
22    peak search and we're using this limit
23    function, the search will include, excuse me,
24    any peak segments with error above the
25    threshold that we select, correct?

Page 156

1         A.   That's my understanding of that.
2         Q.   And if every peak segment in that
3    reference that's compared has an error above
4    the limit we've defined, then that particular
5    song will not be considered a match, right?
6         A.   Would you repeat your question
7    again?
8         Q.   If all the peak segments within a
9    reference, have an error above the limit that

10    we've defined, then Iwamura won't consider
11    that reference to be a match, correct?
12         A.   I don't think Iwamura discloses
13    that.
14         Q.   Which part of what I said?
15         A.   That if -- everything that you just
16    said.
17         Q.   How is it that you understand the
18    limit function to operate?
19         A.   So my understanding of the limit
20    function is we've done -- when I called the
21    alignment of the query against that portion
22    of the reference, as I go down each aligned
23    position and compute the actual difference,
24    if that thing, you know, goes above a certain
25    threshold, then I can, you know, stop going

Page 157

1    down the path, down note by note to compute
2    the difference, the actual difference, and
3    just shift to the next peak.
4         Q.   And then when you shift to that
5    next peak, if you continue doing the
6    calculation, and with each peak comparison
7    throughout that reference you hit the
8    threshold at the end of that process, that
9    reference will not begin to match, correct?

10         A.   Actually Iwamura does not disclose
11    what happens in that scenario.
12         Q.   Do you have any understanding,
13    based on the overall teachings, of what would
14    happen to that particular reference?
15         A.   So one possibility is to not
16    consider that reference as a match.
17         Q.   Is there any teaching in Iwamura on
18    a limit on how strict this error tolerance,
19    pardon me, this limit function can be?
20         A.   I don't recall off the top of my
21    head whether or not they say anything
22    specific to that.
23              I do not recall that it says
24    something like that, a formula to describe
25    what that thing should be.
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1         Q.   I apologize, I didn't hear you.
2    You said you do or don't recall seeing --
3         A.   I do not recall seeing whether or
4    not they provide any guidelines as to what
5    that thing would be.
6         Q.   Do you think it's possible that the
7    limit function could be set at zero?
8         A.   Well, if the limit function is set
9    to zero, then the algorithm that they

10    describe would only identify exact matches if
11    such matches occur, if my understanding is
12    correct.
13         Q.   Would you agree that the search
14    time in the peak note search process of
15    Iwamura is proportional to the number of
16    peaks in the reference work?
17         A.   So the search, the amount of time
18    it takes to search a particular record in the
19    peak search approach, right, will depend,
20    among others, on the number of peaks.
21         Q.   And you believe it would be roughly
22    a proportional relationship between the
23    search time and the number of peaks?
24         A.   The more the peaks, the more time,
25    yes.
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1         Q.   And the less peaks, the less time,
2    correspondingly?
3         A.   Correct.
4              MR. LUNER:  I think we're running
5         low on caffeine.
6              MR. NEMEC:  I have a couple more
7         questions on this reference and I will
8         be done, so I'll wrap up the line and we
9         will take a coffee break.  Excellent.

10         Q.   One of the file formats that
11    Iwamura discusses is the mini file format,
12    correct?
13         A.   Correct.
14         Q.   Just briefly, how would you
15    characterize what the mini file format is?
16         A.   I'm not an expert on the mini file
17    format, but my understanding is this is a
18    media file format.  It predates, you know,
19    MP3 files.
20         Q.   There is also a description or a
21    disclosure of a wav file format in Iwamura,
22    correct?
23         A.   Uh-huh.
24         Q.   How does the wav file format differ
25    from mini, if you know?
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1         A.   I do not know.
2              MR. NEMEC:  We will take our coffee
3         break.
4              THE VIDEOGRAPHER:  Okay.  The time
5         is 2:40 -- stand by.
6              The time is 2:48.  We're going off
7         the record.  This is the end of disk
8         number 3.  Thanks.
9              (A brief recess was taken.)

10              THE VIDEOGRAPHER:  We are now back
11         on the record.  The time is 3:01.  This
12         is the beginning of disk number 4.
13              MR. NEMEC:  Let's mark as
14         Exhibit 11 U.S. Patent 5,874,686, the
15         Ghias, please.
16              (Karypis Exhibit 11, Photocopy of
17         U.S. Patent No. 5,874,686, marked for
18         identification, this date.)
19         Q.   Do you have Exhibit 11, Dr.
20    Karypis?
21         A.   Yes, I do.
22         Q.   And this is the Ghias prior art
23    reference that you discuss in your
24    declaration, correct?
25         A.   Correct.
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1         Q.   Is it fair to say that Ghias
2    discloses a system where you can hum a tune
3    and the system will try to identify the song
4    that you are humming?
5         A.   Yes, it's identifying melody from a
6    database.
7         Q.   And it does that by comparing the
8    relative pitch values from the hummed query
9    melody to the relative pitch values of known

10    reference melodies; is that right?
11         A.   I believe so.
12         Q.   Ghias discloses comparing a text
13    representation of the notes in the query to a
14    text representation of the notes in the
15    reference, right?
16         A.   That is correct.
17         Q.   In particular, Ghias represents
18    queries and references as strings of the
19    characters U, S and D, right?
20         A.   Yes.
21         Q.   U, S and D referring to whether the
22    note is the same, an up note or a down note,
23    as compared to the preceding note?
24         A.   I believe so.
25         Q.   And what is your understanding of
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1    how Ghias goes about determining whether a
2    query matches a reference?
3         A.   So my understanding of how Ghias
4    goes about doing that is it performs a
5    substring search of the string representing
6    the query, again, the string representing a
7    record in the database; and then based on
8    that it computes a score, and then it
9    returns, you know, some of those melodies as

10    a result of that query.
11         Q.   How does Ghias go about determining
12    which reference most closely matches a query?
13         A.   So I believe the way that they use
14    it is they find a substring that has the
15    least number of character differences when
16    they, it is aligned in a gapless way.
17         Q.   So -- I'm sorry, go ahead.
18         A.   Actually, they can potentially
19    allow insertions and deletions as well, but
20    it's really a substring alignment.
21         Q.   Okay.  So by way of example, if a
22    -- if a query string was SSS and a reference
23    string was SSU, how would -- how would Ghias
24    characterize the difference between those
25    two?
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1         A.   So Ghias would characterize that
2    those two strings have a one-character
3    mismatch.
4         Q.   And how would Ghias go about
5    determining the difference between a string
6    SSS and SSD?
7              MR. NEMEC:  Strike that.
8         Q.   What would Ghias characterize as
9    the difference between SSS and SSD?

10         A.   I believe will characterize as 1.
11         Q.   If two references have the same
12    number of mismatched characters as compared
13    to a given reference, will Ghias consider
14    them to be equal quality matches?
15              MR. LUNER:  Objection to form.
16              MR. NEMEC:  Let me ask that again,
17         I apologize.
18         Q.   If two queries have the same number
19    of mismatched characters as compared to a
20    given reference, will Ghias consider them to
21    be equal quality matches?
22         A.   As far as I know, you don't match a
23    query to a reference.  It's the other way
24    around.
25         Q.   Okay.  Let me try that again,
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1    because I'm getting myself tied in knots
2    here.
3              If two -- if a query has the same
4    number of mismatched references when compared
5    to two different --
6              MR. NEMEC:  Strike that.
7         Q.   If a query has the same number of
8    mismatched characters when compared to
9    reference 1 as it does when compared to

10    reference 2, will Ghias consider reference 1
11    and reference 2 to be equal quality matches?
12         A.   So if the best, if a substring with
13    the least number of mismatches of the query
14    in reference 1, which is -- if the number of
15    mismatches of the best matching substrate of
16    query to reference 1 is the same as the
17    number of mismatches of the best matching
18    substring of query to reference 2, right,
19    then, you know, I believe Ghias will consider
20    those two things as equal quality melodies or
21    references, good overall matches.
22         Q.   So is Ghias able, in the instance
23    of comparing SSS --
24              MR. NEMEC:  Strike that.
25         Q.   Can Ghias determine whether SSS is
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1    a closer match to SSU than SSD is?
2         A.   So the query is SSS, and the
3    reference is SSU and SSD, so both references
4    are one-character mismatch with a query.  And
5    if they, if the metric is in the number of
6    mismatches, those two things will be, those
7    two things would be, you know, the same,
8    equally good matches.
9         Q.   If SSU is the query and the two

10    references are SSS and SSD, will Ghias rank
11    those as equally good matches?
12         A.   I believe so, the one-character
13    difference between the query and the two
14    references.
15         Q.   One of the things that Ghias
16    teaches is that it can output a rank list of
17    matches, correct?
18         A.   That is correct.
19         Q.   If the search in Ghias' run has
20    determined that there are ten references that
21    differ by only one character, how would Ghias
22    go about ranking those ten?
23         A.   So if they rank least that -- so if
24    the reference is that the query matches
25    against had the same number of mismatches,
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1    then the, you know, ranking between those
2    things in terms of which one is the best is
3    both irrelevant and arbitrary.  You know, all
4    of them are equally good answers to that
5    query, given those constraints.
6         Q.   Now, it may be of that list of ten
7    that one of the referenced melodies itself
8    matches the hummed melody closer than another
9    of the ten, correct?

10              MR. LUNER:  Objection to form.
11         A.   So can you repeat your question?
12         Q.   So notwithstanding the fact that
13    the search in Ghias yields ten references
14    that differ by only one character, and that
15    those ten references, as far as the Ghias
16    search process is concerned, would be equally
17    similar or equally different, the underlying
18    songs --
19              MR. NEMEC:  Strike that.
20         Q.   The fact that a reference, the fact
21    that a query in Ghias differs by the same
22    number of characters as compared to two
23    different references doesn't necessarily mean
24    that the query song is an equal match to both
25    of the reference melodies, correct?
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1              MR. LUNER:  Objection to form.
2         A.   So again, within the method that
3    Ghias discloses, right, a query is a string.
4    So based on that query, it identifies,
5    computes a matching scroll to the references.
6    And if there are a number of references that
7    have the same scroll, number of mismatched
8    characters, right, for the purpose of the
9    search, right now, for the purpose of the

10    algorithm disclosed in Ghias, those things
11    are equally good matches.
12         Q.   So putting Ghias aside, if a query
13    piece of music is represented by SSU, which
14    referenced piece of music would be more
15    similar to it, SSS or SSD?
16              MR. LUNER:  Objection to form.
17         A.   So if my query is SSS, and the two
18    references is SSD and SSU.
19         Q.   The query is SSU --
20         A.   The query is SSU.
21         Q.   -- and the references are SSS and
22    SSD.
23         A.   The method that Ghias discloses in
24    which it measures the similarity in terms of
25    just mismatches, those things would be
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1    equivalent; but you can have what is called a
2    weighted mismatch in which certain mismatches
3    weighed less or more, but in which case can
4    create an order is one of those strings.
5              But if I use a symmetric of
6    similarity or distance between two strings,
7    the number of mismatched characters, those
8    two would be equally good.
9         Q.   My question was separate from

10    Ghias.
11         A.   Okay.
12         Q.   So if we have a piece of music
13    that's represented by SSU, and we have
14    another piece of music that is represented by
15    SSS and another represented by SSD, which is
16    more similar to SSU, SSS or SSD?
17              MR. LUNER:  Objection to form.
18         A.   How do you define similarity?
19         Q.   How different the notes are.
20         A.   Do you consider the -- if I look in
21    the underlying note, that would be a
22    different similarity than what I can compute
23    by just having that another presentation,
24    unless you define a distance between the
25    characters of their presentation.
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1         Q.   Column 2 of Ghias discloses an
2    error tolerance, if you look at lines 2
3    through 50 to 53?
4              Do you see that?
5         A.   50 to 53?
6         Q.   I apologize, 52 to 53.
7         A.   52 to 53.  Let me take a minute.
8              Yes, I see that line.
9         Q.   What do you understand this error

10    tolerance to mean?
11         A.   My understanding of an error
12    tolerance is the maximum number of allowed
13    mismatches between the query and the best
14    matching segment or melody.
15         Q.   So it's not possible that the error
16    tolerance would mean that the output is
17    limited to a set number of matches or maximum
18    number of matches?
19         A.   What do you mean by that?
20         Q.   In other words, is it not possible
21    that the error tolerance could mean that the
22    system only returns the ten best matches?
23         A.   My understanding of the error
24    tolerance, as used in Ghias is, is that it
25    talks about, it's defined in terms of a

43 (Pages 166 - 169)

Veritext Legal Solutions
800-567-8658 973-410-4040

Google Ex. 1020



Karypis

Page 170

1    maximum number of allowed mismatches.  I
2    don't recall seeing it another way.
3         Q.   So we discussed a moment ago, and
4    let me just reconfirm, that one of the
5    possible outputs from Ghias is a ranked list
6    of matching melodies; is that right?
7         A.   Yes, I believe so.
8         Q.   Is it an unlimited list, or is
9    there some cap that Ghias puts on the number

10    of entries included on that ranked list?
11         A.   So my recollection in reading
12    Ghias, the size of the ranked list depends on
13    the error tolerance.  So if the error
14    tolerance is said to be high, the ranked list
15    would be larger, potentially; if it's low,
16    it's going to be smaller.
17              I don't recall seeing a
18    specification of the fixed number of results.
19         Q.   So if, for example, the error
20    tolerance were set at one, the ranked list
21    would return all those references that had a
22    difference of one as compared to the query?
23         A.   What a search will return is all
24    the references with best matching substring
25    that has at most one difference.  That means
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1    it will return those that have zero and those
2    that have one, assuming that they are non --
3         Q.   Okay.  Understood.
4              So what we're looking at, then, is
5    the matches with the, the best matches with
6    the substrings as opposed to the overall
7    reference, correct?
8         A.   Can you repeat your question?
9         Q.   Sure.

10              MR. NEMEC:  Let me state it
11         differently.
12         Q.   The error tolerance would refer to
13    the difference between the query work and a
14    substring within the reference?
15         A.   My understanding is the way they
16    talk about error tolerance is that the error
17    tolerance is defined in terms of a best
18    matching, is defined in terms of the best
19    substring match, a query against the
20    reference.  If those two things are the same
21    length, it would be a, one would be the same.
22    It will not be a substring match, but if the
23    reference is longer than the query, it will
24    be a substring match.
25         Q.   The top of column 7 in Ghias
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1    explains that a user can perform a new query
2    on a restricted search list consisting of
3    songs just retrieved, correct?
4         A.   Right.
5         Q.   Could the new query that's
6    described there be a different portion of the
7    same song that was searched in the original
8    query?
9              MR. LUNER:  Objection to form.

10         A.   That can be a possibility.
11         Q.   Could the new query be a completely
12    different song?
13         A.   The segments can perform a new
14    query and puts no restrictions on the type of
15    a query.
16         Q.   Now, if we were to return, pardon
17    me.  If we were to run a first search --
18              MR. NEMEC:  Strike that.
19         Q.   If we were to run a search
20    according to Ghias, using the chorus from a
21    song, would that necessarily return the same
22    results as if we were to use the guitar solo
23    from the same song as the query run against
24    the reference database?
25              MR. LUNER:  Objection to form.
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1         A.   It may or may not.
2         Q.   So the results could be different?
3         A.   It could be different, yes.
4         Q.   Look at figure 1 in Ghias, if you
5    would.
6              Is the query engine that performs
7    the search process in Ghias --
8         A.   Yes.
9         Q.   -- item 24?

10         A.   Uh-huh.
11         Q.   So it's the query engine that
12    identifies matches?
13         A.   Yes.
14         Q.   And then those matches are output
15    as a ranked list of matching melodies at item
16    26; is that correct?
17         A.   Based on the result of those
18    matches, the melodies, you know, that satisfy
19    the search criteria are ranked at output,
20    yes.
21         Q.   Do you have an understanding of
22    what form that output would take?
23         A.   What do you mean?  Can you clarify
24    your question?
25         Q.   Sure.
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1              Is the user going to get a list of
2    songs by title?  Is that your understanding
3    of what Ghias is teaching?
4         A.   I don't recall what is the form of
5    the output, but, you know, a list of titles
6    is a potential output.
7         Q.   We know it's coming in list form,
8    right?
9         A.   Well, it's a ranked list.

10         Q.   If you will look at column 7, lines
11    36 through 40 of Ghias, please.
12         A.   You said column 7, lines --
13         Q.   36 to 40.
14         A.   Yes.
15         Q.   So he says there, "As a consequence
16    of using a fast approximate string matching
17    algorithm, search keys can be matched with
18    any portion of the melody rather than just
19    the beginning.  As the size of the database
20    grows larger, however, this may not prove to
21    be an advantage."
22              What is your understanding of why
23    that would not prove to be an advantage?
24         A.   I will presume that by enabling a
25    flexibility to locate a substring within a

Page 175

1    bigger string, you know, that would be
2    somewhat slower than looking at just the
3    beginning.
4         Q.   How do you believe a person skilled
5    in the art would circumvent this
6    disadvantage?
7              MR. LUNER:  Objection to form.
8         A.   So if the type of the query that I
9    would like to do is identifying all

10    substrings within a string that can have
11    optic k-mismatches.  There are a set of
12    methods that have been developed primarily in
13    searching sequences, DNA sequences that use
14    efficient methods to index strings that would
15    allow you to do fast approximate substring
16    matches.
17              I can describe them in detail.
18         Q.   That's not something that's
19    disclosed in Ghias, what you just described?
20         A.   I do not think so.
21         Q.   Is that a technique that was known
22    as of 2000?
23         A.   I believe those methods were
24    developed prior to 2000.
25         Q.   Turning back to the description in
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1    Ghias, do you think it's a desirable feature
2    that search keys could be matched with any
3    portion of the melody rather than just the
4    beginning?
5              MR. LUNER:  Objection to form.
6         A.   I can consider cases in which my
7    goal is to find a melody based on something
8    that was hummed on the radio, into a
9    microphone, and they start humming the melody

10    from an arbitrary point within the melody; so
11    doing a substring match, you know, will
12    increase the chances of identifying the
13    melody or not.
14         Q.   Does the fact that the search
15    described here in column 7 of Ghias is an
16    approximate search mean that it doesn't
17    consider all the data within each reference?
18              MR. LUNER:  Objection to form.
19         A.   So I believe the definition of
20    "approximate" that Ghias -- the term
21    "approximate string matching" over here
22    refers to what would be considered a match,
23    and a match is considered a valid match if it
24    has at most K mismatches.  So the term
25    "approximate," right, it used to characterize
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1    what is allowed as part of the answer.
2         Q.   So in fact at the top of column 6,
3    lines 9 through 11, Ghias defines when he
4    means by "approximate," right?
5         A.   I believe so.
6         Q.   And he says, "Approximate" -- "By
7    approximate is meant the algorithm should be
8    able to take into account various forms of
9    errors."

10              Do you see that?
11         A.   That's what it says, yes.
12         Q.   Do you think, from the standpoint
13    of a person skilled in the art in 2000,
14    that's a reasonable definition of
15    "approximate" in this context?
16         A.   The definition of "approximate"
17    being that, something that will allow a
18    certain amount of mismatches, I think that's
19    a reasonable definition.
20              The definition that Ghias uses is,
21    in terms of the way it formulates the search,
22    is actually more precise.  So what it calls
23    approximate string matching is the matching
24    that allows at most k-mismatches.
25         Q.   So you say it's more precise.
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1              Do you think it's an unusual or
2    unacceptable definition?
3              MR. LUNER:  Objection to form.
4         A.   I think this is one way of defining
5    approximate stream matching.
6              MR. NEMEC:  Let's mark as
7         Exhibit 12 US patent 6,970,886.
8              (Karypis Exhibit 12, Photocopy of
9         U.S. Patent No. 6,970,886, marked for

10         identification, this date.)
11         Q.   Is Exhibit 12 the Conwell prior art
12    reference that is discussed in your
13    declaration?
14         A.   Yes, it is.
15         Q.   Is it fair to say that Conwell
16    describes a system which identifies a query
17    work by hashing the query work and comparing
18    it to hashes and known reference works?
19         A.   That's a fair characterization.
20         Q.   And Conwell can look at a reference
21    work that is a near match to a query work, if
22    the two map the same hash value, correct?
23              MR. LUNER:  Can you repeat the
24         question?
25              MR. NEMEC:  Sure.
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1              Excuse me.
2         Q.   Conwell can look at a reference
3    work that is a near match to a query work, if
4    the two map to the same hash value, correct?
5         A.   By using appropriately designing
6    hash functions, yes.
7         Q.   So in the Conwell system, a
8    determination is made as to whether two works
9    match by comparing whether their hash values

10    are exact matches?
11         A.   Can you repeat the question again?
12         Q.   Conwell determines whether two
13    works match by comparing whether their hash
14    values are exact matches, correct?
15         A.   That is correct.
16              MR. NEMEC:  Can I take a quick
17         five minutes?  I apologize.
18              MR. LUNER:  Sure.
19              THE VIDEOGRAPHER:  The time is
20         3:43.  We're going off the record.
21              (A brief recess was taken.)
22              THE VIDEOGRAPHER:  The time is
23         3:53.  We're now back on the record.
24         Q.   Dr. Karypis, if the database in
25    Conwell doesn't contain a reference to
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1    exactly the same hash as the query, will
2    Conwell locate any match?
3         A.   So if the database has no record
4    that it has the exactly the same hash, I
5    believe Conwell will not locate a match.
6         Q.   And if the database in Conwell
7    contains a reference that is very close match
8    to the query but matched to a slightly
9    different hash, will Conwell determine that

10    that's a match?
11         A.   When you say "a close match to the
12    query," are you talking about in terms of the
13    hash, or in terms of the actual melody?
14         Q.   So both.  I'll ask the question
15    again, just so it's clear.
16              If the database in Conwell contains
17    a reference, it's a very close to match to
18    the query but maps to a slightly different
19    hash, will Conwell determine that that's a
20    match?
21         A.   So if the hash of the query is
22    different than any of the hashes in the
23    database, the Conwell will not determine a
24    match.
25         Q.   Any difference whatsoever in the
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1    hashes will result in a no match
2    determination in Conwell; is that right?
3         A.   If there is no absolutely no entry
4    in the database that has exactly the same
5    hash value as that computed for the query, it
6    will have no match.
7         Q.   Generally speaking, would you
8    consider a search of a dictionary, a paper
9    dictionary, to be a non-exhaustive search?

10              MR. LUNER:  Objection to form.
11         A.   What do you mean by a search of a
12    dictionary, of a paper dictionary?
13         Q.   Looking up a word in the
14    dictionary.
15              MR. LUNER:  Objection to form.
16         A.   That would depend on how you go
17    about doing that.
18         Q.   So what are the different ways that
19    one might look up a word in the dictionary?
20         A.   Well, one way to do that is start
21    from page 1 and go down until you find the
22    page on which that word occurs, or go to the
23    end of the dictionary.  That would one way to
24    do it.
25              Another way to do it would be, you
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1    know, if the dictionary is alphabetized, to
2    go to the set of pages that starts with the
3    same character as your word and then go down
4    that list until you find something.
5         Q.   And would either of those searches
6    be a non-exhaustive search?
7         A.   So the second way in which you
8    directly go to the pages that, let's say
9    start with, your word starts with a K, you do

10    not examine any pages prior to the one that
11    start with the K, you know, that would be a
12    non-exhaustive search.
13              The first way is not.
14         Q.   Is that why --
15              MR. NEMEC:  Strike that.
16         Q.   In the paper dictionary example
17    that we're discussing, the words are arranged
18    in alphabetical order before your lookup
19    process begins, correct?
20         A.   That would be the way why people do
21    it.
22         Q.   So if someone asked you to go look
23    up a word in the dictionary, which of the two
24    approaches that you just described would you
25    use?
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1              MR. LUNER:  Objection to form.
2         A.   Well, I will do another approach
3    that would be more efficient, and that would
4    be the one that will, you know, go the pages
5    containing the words, go to the pages that
6    contain the words that start with the same
7    character as my query.
8         Q.   And that's the approach that you
9    characterized as non-exhaustive, correct?

10         A.   That would be the one I
11    characterized, yes.
12         Q.   Now if we're talking about an
13    electronic dictionary, would a search of an
14    electronic dictionary to look up a word use a
15    binary search?
16         A.   What do you mean by "electronic
17    dictionary"?
18         Q.   So as opposed to a paper
19    dictionary, a collection of words and their
20    associated definitions arranged in a
21    database.
22         A.   Without any more information, I
23    will just go from record one until I find a
24    match or find a word or until I go to the
25    last record.
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1         Q.   If you were constructing an
2    electronic database, would you order the
3    entries in some fashion?
4         A.   If I have a database and I would
5    like to be able to perform certain type of
6    queries efficiently, I would probably create
7    indices that would allow me to do those
8    efficiently.
9         Q.   So you would create an ordered

10    database, in other words?
11         A.   Actually, there is no such thing.
12    This is -- you don't necessarily create an
13    order database.  No, what you create is you
14    create an index on top of your database that
15    will allow you to, to transverse it in an
16    order that is up to modify the inquiry.
17         Q.   Okay.  In general, the purpose of
18    creating such an index would be to make the
19    search more efficient?
20         A.   That is the purpose of most
21    indexes, yes.
22         Q.   Now, in Conwell, the reference
23    table as disclosed has its entries sorted by
24    hash value, correct?
25         A.   Can you tell me which figure you're
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1    referring to?
2         Q.   Sure.  I'm referring actually to
3    the text, column 5, lines 59 through 61.
4         A.   Column 5, 59 through 61.
5         Q.   Correct.  "For ease of description,
6    the present disclosure assumes the entries
7    are sorted by identifier."
8         A.   Yep.  What was the question?  I'm
9    sorry.

10         Q.   So do you understand from that that
11    the disclosure here is of a reference table
12    with entries sorted by their hash value?
13         A.   Yes, I believe that's how they have
14    them sorted, yes.
15         Q.   And what is the purpose of sorting
16    the hash entries?
17         A.   So one of the reasons that you like
18    to sort the hash entries is so that it will
19    allow you to potentially implement a search
20    efficiently.
21         Q.   In the fashion that you would, in a
22    paper dictionary, look up a word by its first
23    letter in the word?
24              MR. LUNER:  Objection, form.
25         A.   Well, the keys are sorted in
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1    increasing or decreasing order, right?  Now I
2    would like to match a key, and if I want to
3    leverage the track of how those things are
4    sorted, I will do a, probably a binary
5    search.
6         Q.   A binary search being an example of
7    a non-exhaustive search, correct?
8         A.   That is correct.
9         Q.   Now, lines 58 to 59 of Conwell in

10    the same column there, column 5, it says,
11    "Maintenance to the table 12 is well
12    understood by those skilled in data
13    structures."
14              Do you see that?
15         A.   Yes, I do.
16         Q.   And as of about 2000, you think a
17    person skilled in the art of the Cox patents
18    would have been familiar with database
19    structures?
20         A.   Actually, it talks about data
21    structures, not database structures.
22         Q.   Oh, I apologize, okay.
23              So I will ask that question again.
24              As of 2000 do think a person
25    skilled in the art would be familiar with
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1    data structures?
2         A.   Yes.
3         Q.   And do you think that a person of
4    skill in the art implementing the invention
5    described in the Conwell patent would turn to
6    some form of commercially available data
7    structure software?
8              MR. LUNER:  Objection to form.
9         A.   That can be a possibility, they can

10    use a commercially available software to
11    build it.
12         Q.   As of 2000, are you familiar with
13    any of the commercially available database
14    software that was on the market?
15         A.   Both commercial and open source,
16    yes.
17         Q.   And generally speaking, did such
18    database software employ exhaustive lookup
19    techniques?
20         A.   That would be a direct function on
21    how you choose to configure it.  You set up a
22    database, without creating indices.  That's
23    the only way to answer the queries that you
24    want would be to add an exhaustive search.
25    Set up a database by creating indexes at
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1    which point in time the querying processing
2    engine can make a decision on whether or not
3    that would be more efficient or not, to use
4    the indices or not.
5         Q.   If you made the decision that it
6    would be more efficient to use the indices,
7    that you would be using a non-exhaustive
8    search, correct?
9         A.   So if the indices were enabled,

10    then during querying processing time, the
11    database engine would make a decision whether
12    or not answering that query would be faster
13    relying on the indices or not.  And if it's
14    faster, will use the indices; if it's not
15    faster, it will not.
16         Q.   I see.
17              (Discussion off the record.)
18         Q.   Take a look at Exhibit 4.  It's the
19    '179 patent.  Take a look at column 21,
20    please, lines 37 to 42.
21         A.   I'm sorry, what were the line
22    numbers again?
23         Q.   Lines 37 to 42.
24         A.   Okay.
25         Q.   The passage that begins, "While
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1    databases of this size"?
2         A.   Yes.
3         Q.   Would you agree that here this
4    specification in the Cox patent is explaining
5    that databases that were known as of the date
6    of invention look up entries without
7    comparing a query to all reference items?
8              MR. LUNER:  Objection to form.
9         A.   Okay, so what was the question

10    again?
11         Q.   Would you agree that the
12    specification in the Cox patents here in
13    column 21 is explaining that the databases
14    that were known as of the date of invention,
15    date of invention look up entries without
16    comparing a query to all reference items?
17         A.   So what it here describes,
18    describes that databases have the technology
19    to do that.
20         Q.   So that was an understood approach
21    to database searching as of 2000 when this
22    patent was filed, correct?
23         A.   So as I said before, if I'm using a
24    database system and I would like to perform
25    certain queries, if I can create indices for
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1    those queries, then the database system is
2    intelligent enough to select to use those
3    indices, and that will to lead to a faster
4    query execution time.
5         Q.   Thank you.
6              MR. NEMEC:  Off the record again.
7              THE VIDEOGRAPHER:  Sure.
8              The time is 4:11.  We're going off
9         the record.

10              (A brief recess was taken.)
11              THE VIDEOGRAPHER:  The time is
12         4:23.  We're now back on the record.
13              MR. NEMEC:  Thank you, Dr. Karypis.
14         No further questions from petitioner.
15              MR. LUNER:  Patent owner, Network-1
16         doesn't have any questions.
17              THE VIDEOGRAPHER:  Okay.  Time is
18         4:23.  We're going off the record.  This
19         is the end of disk number 4, and that
20         concludes this deposition.
21              (Time noted:  4:23 p.m.)
22
23
24
25

Page 191

1    STATE OF ______________)
2                            ) :ss
3   COUNTY OF ______________)
4
5
6              I, GEORGE KARYPIS, the witness
7         herein, having read the foregoing
8         testimony of the pages of this
9         deposition, do hereby certify it to be a

10         true and correct transcript, subject to
11         the corrections, if any, shown on the
12         attached page.
13
14                        ______________________
15                          GEORGE KARYPIS
16
17   Sworn and subscribed to before
18   me, this           day of
19                , 2015.
20   _______________________________
21   Notary Public
22
23
24
25   Job No. CS2183243
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1              C E R T I F I C A T E

2   STATE OF NEW YORK    )

3                        : ss.

4   COUNTY OF NEW YORK   )

5

6              I, Jennifer Ocampo-Guzman, a

7   Notary Public within and for the State of New

8   York, do hereby certify:

9              That GEORGE KARYPIS, the witness

10   whose deposition is hereinbefore set forth,

11   was duly sworn and that such deposition is a

12   true record of the testimony given by the

13   witness.

14              I further certify that I am not

15   related to any of the parties to this action

16   by blood or marriage, and that I am in no

17   way interested in the outcome of this

18   matter.

19              IN WITNESS WHEREOF, I have

20   hereunto set my hand this 13th day of

21   November 2015.

22              ________________________________

23              JENNIFER OCAMPO-GUZMAN, CRR, CLR

24

25
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1                 ERRATA SHEET

        VERITEXT LEGAL SOLUTIONS
2                 800-567-8658

ASSIGNMENT NO. CS2183243
3 CASE NAME: Network-1 Technologies, Inc. v. Google

DATE OF DEPOSITION: 11/12/2015
4 WITNESS' NAME: George Karypis
5

PAGE/LINE(S)/    CHANGE           REASON
6 ____/_______/_________________/__________

____/_______/_________________/__________
7 ____/_______/_________________/__________

____/_______/_________________/__________
8 ____/_______/_________________/__________

____/_______/_________________/__________
9 ____/_______/_________________/__________
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10 ____/_______/_________________/__________

____/_______/_________________/__________
11 ____/_______/_________________/__________

____/_______/_________________/__________
12 ____/_______/_________________/__________

____/_______/_________________/__________
13 ____/_______/_________________/__________

____/_______/_________________/__________
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15 ____/_______/_________________/__________

____/_______/_________________/__________
16 ____/_______/_________________/__________

____/_______/_________________/__________
17 ____/_______/_________________/__________

____/_______/_________________/__________
18 ____/_______/_________________/__________

____/_______/_________________/__________
19 ____/_______/_________________/__________
20             ________________________

                  George Karypis
21 (Notary not required in California)

SUBSCRIBED AND SWORN TO
22 BEFORE ME THIS______DAY

OF_______________, 2015.
23

_______________________
24     NOTARY PUBLIC
25 MY COMMISSION EXPIRES__________________
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1                         Veritext Legal Solutions

                  290 W. Mt. Pleasant Ave. - Suite 3200

2                       Livingston, New Jersey 07039

                Toll Free: 800-227-8440  Fax: 973-629-1287

3

4 ______________, 2015

5 To: Charles R. Macedo, Esq.

6 Case Name: Network-1 Technologies, Inc. v. Google

7 Veritext Reference Number: 2183243

8 Witness:  George Karypis        Deposition Date:  11/12/2015

9

Dear Sir/Madam:

10

Enclosed please find a deposition transcript.  Please have the witness

11 review the transcript and note any changes or corrections on the

included errata sheet, indicating the page, line number, change, and

12 the reason for the change.  Have the witness’ signature at the bottom

of the sheet notarized except in California where they are signing

13 under penalty of perjury and forward the errata sheet back to us at

the address shown above.

14

15 If the jurat is not returned within thirty days of your receipt of

16 this letter, the reading and signing will be deemed waived.

17

18

19

20 Sincerely,

21

22 Production Department

23

24 Encl.

25 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 is 

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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