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Friday, Novenber 4, 2022, 8:13 a.m EST
- -000- -

Wher eupon, DR BART PRENEEL, havi ng been
called as a witness was duly sworn
totell the truth, the whole truth,
and nothing but the truth testified
as foll ows:

EXAM NATI ON BY MR KHAN:

Q Good afternoon, Dr. Preneel. | hope you're
wel | .

A Good nor ni ng.

Q | wanted to first check with you and see if --
if you are in -- do you have -- have you taken any

nmedi cati on today or anything that would prevent you from
speaki ng about your decl aration?

A No, | have not.

Q Ckay. Thank you

So like the deposition earlier this week, 'l

start off with sone general questions before getting
into nore specifics. 1"l provide you breaks
periodically unless you specifically request them
Shoul d you or Ms. Houston or anyone el se here feel that
we need to take a break, I'll request that you just give
nme a heads-up so | can wap up the line of questioning.

Does that work for you?
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A That's fine.

Q And during the breaks, you understand that
you're not allowed to discuss the substance of your
testi nony today with counsel of Ward?

A | understand it.

Q And woul d you agree to let ne know if anyone
at any point comuni cates with you in any manner duri ng
the course of the cross-exani nation regardi ng your
t esti nony today?

A Yes, | will do that.

Q Ckay. Do you understand that you are being
deposed today for statenments nade in your declarations
submtted in support of Ward's two patent owner
responses in -- with respect to the '480 patent?

A | do.

Q And that the proceedi ng nunbers are
PGR2022- 0007, and | PR2022- 001137

A. Yes, they are.

Q For purposes of our deposition today, when |
refer to "your declaration,” | will be referring to the
decl aration you submtted in the PGR proceedi ngs, which
is PGR2022-0007 --

A Ckay.

Q -- unless | specifically nmention the other

decl ar ati on.
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Does that sound okay to you?

A. That's fine.

Q G eat.

Do you agree that your testinony on both of
t hose decl arations substantively overl aps?

A Yes, | do.

Q So if | ask you a question regardi ng your PGR
declaration, it would also apply to your |IPR
decl aration; is that correct?

A That is correct.

Q Thank you.

Do you understand that your testinony today is
sworn testinony taken under oath?

A. | understand that, yes.

Q And do you understand that the oath you' ve
taken in this deposition today is as solem as the oath
you woul d take if testifying at trial?

A. | understand that, yes.

Q Do you understand that the deposition
testi nony today can be used at a trial or subsequent
briefs in these proceedi ngs?

A. Yes, | understand that.

Q Did you review your declarations in the '480
patent in preparation for this deposition today?

A Can you please clarify the question?
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Q Sure. Did you -- did you review your
declarations in the '480 patent in preparation for the
deposition today?

A. Yes, | did.

Q And | know | asked you this in the beginning
of the call, but is there any reason why you woul d not
be able to speak to your declarations with full clarity
t oday?

A No, there is not.

Q In preparation for the deposition today, did
you confer with Ward's counsel ?

A. We had a preparatory neeting on Monday, so
before the first deposition.

Q Ckay. And between the first deposition, which
was held on Tuesday for the '766 proceedi ngs, and today,
have you been in comrmunication with Ward's counsel ?

A. No, | have not been in conmunication with
Ward's counsel in that period.

Q Ckay. So is it -- is it correct to say that
you -- is it -- is my understanding correct that you
were not provided any feedback on your testinony with
respect to the '766 deposition conducted earlier this
week from Ward's counsel ?

A No, | was not.

Q Ckay. Thank you
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Now, turning to the '480 declaration that you
submtted, did you wite that declaration yourself?

A Yes, | did.

Q How long did it take you to wite the
decl arati on?

A | nmean, | don't have recollection of the
details because this work was done al nost a year ago,
but, of course, | spent a considerable anmount of tine
studyi ng the patents and studying all of the docunents
provided to me. So | think it was definitely an effort

of I think 10 to 15 working days, at | east.

Q | see.
A. And then | wote -- of course, then the
witing of the text is -- just takes a few days --

Q Did you draft all the parts yourself?

A. O course, at the beginning, |I think there is
sone understandi ng of the applicable |egal standards,
and yes, | was provided this. And of course, | went to
this and | made sure that | fully understood this.

Q Ckay. Wth respect to your '480 decl arati ons,
are there any statenents or remarks that you would Iike
t o change?

A No, there are not any.

Q Now, to avoid -- well, as you know, the ' 766

and ' 480 have references that overlap and al so share the

10
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sanme specification, so to avoid repeating many of the
guestions and answers fromour |ast session, |I'll just
ask a few questions to confirmthe applicability of sone
of the questions that | asked earlier in the '766
deposition and how they may relate to today.

So in our last deposition on Tuesday
addressing the ' 766 decl aration, do you agree that |
asked you questions on your background, such as your
experience?

A Yes, | do.

Q Are your answers to those questions the sane
today with respect to the '480 declaration as they were
on Tuesday?

A. Yes, | confirmthat those answers al so apply
to the '480 decl aration.

Q We al so di scussed your views on the ' 766
patent, its disclosure such as the figures in -- such as
Figures 3 and Figures 4 on Tuesday.

Do you agree that your views on the disclosure
in the '766 patent also apply to the '480 patent?

A There are, of course, differences between the
two patents, but where the patents are identical, of
course, nmy views are identical.

Q Okay. And what are those differences between

the two patents?

11
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A. Well, it's not so easy to answer that very
briefly, but I think there are differences. In
particular, when we |look at Clains 17 and 18, where
there is a substantial difference in the sense that here
it is explained very clearly that a private key can al so
be stored in a nmenory -- not necessarily in BICS or a
secure nenory -- and then this would be protected under
t he keys securely stored, but this is a substanti al
di fference between the two patents.

And | think a second difference rel ated
to protection of authentication software --

(Court reporter requested clarification.)

THE WTNESS: Second difference relates to the
protection of the authentication software.

And let nme confirmthat | have ny note
correctly. In '480, the software is not necessarily
encrypted. It can be encrypted, but it is not
necessarily encrypt ed.

BY MR KHAN:

Q So when you say in "'480 it is not necessarily
encrypted, are you saying that the -- the discussion of
t he description of the encryption in '480 is different
than the one in the ' 7667

A. Yes, because in '480, it may be encrypted but

does not need to be encrypted.

12
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Q |"msorry. Could you repeat that, please?
What was that?

A. In "480, it may be encrypted, but it does not
need to be encrypted.

Q And that's because the '480 describes it
differently than the ' 7667

A. Yes, 1t does.

Q So -- but with respect to our discussion
woul d you agree that Figures 3 and Figures 4 of the ' 766
patent are the sane as Figures 3 and Figure 4 of the
'480 patent?

A. Yes, they are.

Q And to the extent that | had asked you
guestions about Figures 3 and Figures 4 with respect to
the ' 766 patent, would you agree that your answers to
t hose questions also are applicable to the '480 patent?

A. It depends on a specific question, obviously.
| nean, a figure only nakes abstractions and shows only
a high level view |[|If you go into the details, as |
nmentioned in ny previous answer, there may be subtle
di fferences.

Q Ckay. We'd al so discussed your views on the
Ellison reference. Are your views on the Ellison
reference the sane as they were on Tuesday?

A Yes, they are.

13
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Q Ckay. If | could ask you to open up your
decl aration, please, and turning to paragraph 26.

A Yes.

Q So like in your '766 declaration, you noted
t hat you used the BRI standard.

Did you use the sane BRI standard to interpret

the '480 cl ai ns?

A Yes, | did.

Q Ckay.

A. Coul d you confirm which paragraph this was?
Because | opened the ' 007 PGR docunent and
par agr aph 26 --

Q Yes. Paragraph 26 reads, "Patent clains in a

PCR are given their broadest reasonable interpretation

("BRI")."
Do you see that?

A. So we need the nunber of the docunent just to
be sure.

Q So the -- it should be inlink that | sent to
you --

A Yes.

Q Al right. In that |link, you should have seen
afile -- let's see. It should -- the filing should
be -- it should have your decl arati on.

A. Yes. The "Preneel '480 PGR Decl aration.™

14
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Q That's right.
A Yes.
Q Yeah, so if you could open that file.
A. Yes, | did that.
Q Great. And then paragraph 26 of that file
A. 26 reads for me, "I have been part-tine
advi sor at Phillips Research.™
Q Ckay. One second, please. Ckay. |I'msorry.

It shoul d be paragraph 37.

A. Ckay. Thank you.

Q "' msorry.

So paragraph 37 states, "Patent clains in a
PCR are given their broadest reasonable interpretation
("BRI')."

|s that correct?

A That's correct.

Q So is it correct that you used the BR
standard to interpret the '480 clai ns?

A. Yes, | did.

Q The | ast sentence on that sane paragraph
reads, "The patent's entire disclosure, including the
speci fication and prosecution history, should be
consi dered to understand the BRI ."

|s that correct?

A. That is correct.

15
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Q So just to clarify, the last three words --
the | ast phrase that ends that sentence, the "should be

considered to understand the BRI," did you nean to say
that the patent's entire disclosure, including the
speci fication and prosecution history, should be

i nterpreted under the BRI ?

A. | can guess, | think, in the fornmulation for

Q Okay. Al right. So it's correct to say that
in reviewng the '480 patent and the description of the
prosecution history and the clains, you -- you used the
br oadest reasonable interpretation standard?

A That is correct.

Q Okay. Thank you

Now, in the follow ng paragraphs after that,
for exanple, in paragraphs 40 to 42 -- actually, 40 to
45, like in the '766 declaration, you discuss the | ega
standards that you use; is that correct?

A That is correct.

Q Now, we had di scussed on Tuesday your
understandi ng of the BRI standards |ike the IPR and PCR
obvi ousness and anticipation. |Is that still the same?
Are your views and your understandi ng of these
concepts -- these |l egal concepts still the sanme as they

were on Tuesday for the ' 7667

16
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A My views and understanding are still the sane.
Thank you.
| just want to get a better sense here. 1In

paragraph 41, you nention anticipation. And | wanted to
ask you if a conbination of two references can
anticipate a claim

A. | think it says so in the 42, "A claimcan be
obvi ous when its elenments are disclosed in two or nore
references fromthe prior art, and there was a reason
for a person of ordinary skill to conbine those

references to obtain the elenents as cl ai med. "

Q So I'll just repeat the question

A Ckay.

Q Can a conbination of two references anticipate
a clain®

A. So if -- I think I can only repeat the sane

answer that, in fact, if two elenents are disclosed in
two references fromthe prior art and there was a reason
for a POSI TA to conbi ne those references, then it can be
prior art.

Q Ckay. So if | can repeat the answer, ny
under st andi ng of your answer, when | asked you if
conbi nation of two references can anticipate a claim
you indicated that your answer is in paragraph 42, which

states that, "A claimcan be obvious when its el enents

17
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are disclosed in two or nore references fromthe prior
art."
| s that correct?
A And there was a reason for a POSI TA to conbi ne
t hose references.
Q Ckay. Thank you
So in paragraph 42, you nentioned that, "A
cl ai m can be obvious," right, "when its elenents are
di sclosed in two or nore references fromthe prior art.”
Can a cl aimbe obvious in a conbi nati on of
five or six references?
A. | think it can be, but the approach that we do
is -- 1 think it's the work step by step. And of
course, again, all the disclainmers have to apply. Also
for nore than two, of course, so that the POSITA shoul d
have a reason to obtain these elenents of the claim

It's not the existence of the references that is

sufficient.

Q When you say "all of the disclainers have to
apply,” I'mnot sure what you nean. Could you clarify,
pl ease?

A. Wel |, because in your question you did not add

t he phrase "and there was a reason for a person of
ordinary skill to conbine those references.”

Q | see.

18
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In addition to what you said there, you quote

t he | anguage, "and there was a reason for a person of
ordinary skill in the art to conbine those references."”
When you | ook at two references, what are sone of the
factors you consi der when determ ning whether prior art
renders a cl ai m obvi ous?

A. | think there has to be a natural way of
conbi ning these things, so it's the case when you
conmbi ne things, | should not have to cone up with a new
i nvention or new i nnovative step to actually achi eve the
claimthat would be obvious. So it should be actually
rather easy to take the two elenents and to conbi ne them
based on, | would say, standard expertise available to a
POSITA. | think that's an inportant elenent. The
conbi nati on should not by itself require an inventive
st ep.

Q So when you are considering whet her two
references can be conbined, is it correct that your
concl usi on woul d depend on whether there is sone type of
inventive step involved in the conmbinati on of those two
references? |s that correct?

A That is correct.

And | think a second elenent -- nmay | add,

which is the | ast sentence in paragraph 42, of course,

if you would in the conbination render one of the

19
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references inoperable for its intended purpose, then of
course, you also don't have obvi ousness.

Q Did you review the petition, the '480
petitions, the PGR and | PR petitions?

A Yes, | did.

Q And is it your understanding that both of
t hose petitions include obviousness grounds?

A Yes. | understand that.

Q And so did you al so use the obvi ousness
standard to anal yze the ' 480 patent?

A Yes, | did.

Q Ckay. So in considering the -- |ike the
clainms and the witten description and the figures, you
consi dered the obvi ousness standard and then al so
applied the sane standard for the prior art; is that
correct?

A. Yes, that's correct.

Q Thank you.

In the PGRs, there's a 112 ground, 35 USC 112
gr ound.
Are you famliar with what the 35 USC 112

ground is?

A. |"mafraid that | don't know the articles of
that all. [I'ma technical expert, and I don't know the
details of a nunber. | guess | could reviewthe

20
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| egi sl ati on and what | should use on these techni ques,
but if you give ne a nunber, I'mafraid | can't
reproduce the exact condition behind that.

Q Yes. So in the PGR, there was a ground
indicating that the '480 clains did not have witten
descri ption.

Do you recall that?

A | think | do. Yes.

Q Now, are you aware that there is a statute
requiring a patent to provide a full witten description
for its clainms' subject matter?

A. Yes, | understand that. That's the purpose of
a patent is to, of course, give the description and then
give the clains, and indeed, the clainms should be
substanti ated by the description.

Q And you understand that if it does not provide
the witten description, then it can be found invali d;
is that correct?

A. Yes, | understand that.

Q Thank you.

MR. KHAN: Can we take a two-m nute break?
THE WTNESS. That's fine.

MR. KHAN: Geat. Thank you.

(Recess: 8:41 a.m to 8:47 a.m)

21
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BY MR KHAN:

Q So, Dr. Preneel, in the chat | shared anot her
file, if you don't m nd downl oadi ng that.

A | have downl oaded the file.

Q Great. Thank you.

So that is -- ny apologies for the slight
confusion there. | think noving forward we'll use this
file. This is -- this is your PGR declaration. Your
previous file, so far we've discussed, had the sane
contents, but | believe it was your earlier declaration.
So it had the sane paragraphs just nunbered differently.

It was fromyour earlier declaration. So --

A Ckay.

Q Yeah, so | just -- you know, if you can open
that up, I'll confirmwth you just that, for exanple,
t he paragraphs we've been discussing -- this is

Exhibit 2012 -- the paragraphs we di scussed were the
paragraphs related to the BRI standards, which you can
see i n paragraph 26.

A Yes, that's correct.

Q Conf i r med.

And we al so discussed the anticipation and

obvi ousness standard that you can see here in
par agr aphs 30 to 34.

s that correct?

22
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A. Yes, these are the sane paragraphs.

Q Great. Thank you. And ny apol ogies there
agai n.

So turning to Exhibit 2012, in paragraph 46.
| n paragraph 46, you state here that, "It is inportant
to point out that in cryptography private keys are
either bit strings, that is, finite sequences consisting
of binary zeroes and ones or al gebraic objects.”

| s that correct?

A That is correct.

Q Is it your position that that private keys can
only be bit strings or al gebraic objects?

A. Well, they can always be represented as such.

Q So just -- just the two of thenfP Just the
two, the bit strings or algebraic objects; is that
correct?

A. Well, you could choose -- if you invent the
private key or crypto systemin which a private key is
words in a | anguage, but you would still always be able
to represent those as bit stings, because you can
represent the characters at bit strings.

(Court reporter requested clarification.)
THE WTNESS: Yes. So you can -- you can --
you coul d invent a cryptographic systemin which the

keys are words in a natural |anguage, but you could

23
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al ways represent those words character by character as

bit strings.
BY MR KHAN:
Q So you agree that a private key can only be a

bit string or an al gebraic object?

A. | don't think that's what | said in ny
previous answer. But | think in this comment in
cryptography, if you take the standard used al gorithns,
which are in -- cryptographic standards are in
t ext books, they will have i ndeed keys consisting of
bi nary strings or al gebraic objects which can be
represented by binary strings.

Q So | suppose I'mtrying to understand that.
When you said that the private keys -- so is it correct
I n paragraph 46, you say, "Cryptography private keys are
either bit strings, that is, finite sequences consisting
of binary zeroes and ones or al gebraic objects.™

So ny question --

A. | can represent that as finite nunber of bit
strings.
Q Yes. Well, ny question is very -- because you

used the word "either,” I"'mtrying to understand that --
do you nean, then, that all cryptography private keys
can just be either bit strings or algebraic objects?

A. | think, indeed, that's what's the case in al

24
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crypto systens that are being used and that are being
descri bed in textbooks.

Q |s that the case for the disclosure in the
'480 patent as well?

A Yes, it is.

Q So any bit string in the '480 patent can --
sorry. On any private key in the '480 patent, in your
opinion, could only be a bit string or al gebraic object;

is that correct?

A. Represented as a bit string, yes.
Q So what are al gebraic objects?
A. An al gebraic object is an object described by

mat hematics. This is typically --
(Court reporter requested clarification.)
THE WTNESS: -- an al gebraic object such as a
group, aring, or a field which has el enents and
operations on those el enents.
BY MR KHAN
Q And what is a bit string?
A. A bit string is a finite sequence consisting
of binary zeroes and ones.
Q Can a single bit be a bit string?
A Yes, it is. It is finite and it consists of
zer oes and ones.

Q Does it have to have any structure to it, or
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is it just a sequence of finite nunbers? Zeroes and
ones?

A. Well, this is exactly why | have the
definition | give. So it's a finite sequence of zeroes
and ones or it's an al gebraic object because that has

sone structure into it.

Q | was asking you about -- I'msorry. | was
asking you about a bit string. In your -- what is a bit
string?

A. A bit string is a finite sequence of zeroes
and ones.

Q Does it have structure?

A. Not necessarily but, of course, it can have
structure.

Q Li ke what ?

A. For sonme reason, you could decide to al ways
have two zeroes and two ones and two zeroes and two
ones, and you have a bit string with structure in
itself. O you would have a bit string in which every
four consecutive bits anpbunt to an integer between --

(Court reporter requested clarification.)

THE WTNESS: O you can have a bit string in
whi ch every consecutive sequence of four bits represents
an integer between zero and ni ne.

BY MR KHAN:
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Q So in this exanple you just gave, when -- |

guess by structure, you nean pattern, |ike you could
have the -- the sequence of bits could correlate to a
particul ar patent pattern -- is that --

A. For exanple, yes.

Q Ckay. So a bit string could be a sequence
of -- a finite sequence of zeroes and ones in --

according to sone pattern or, in some cases, no pattern;
is that correct?

A That's correct.

Q And | guess, are there any other structural or
pattern requirenments there; or is it just as long as you
have a finite sequence of binary zeroes and ones, you
have a bit string?

A. If you have -- if | have a sequence of binary
zeroes and ones, you have a bit string. Requirenents on
the pattern would cone fromthe cryptographic al gorithm
for which it is intended, where it was a key.

Q | see.

Can a conputer have nore than one bit string?

A Yes.

Q Are -- are all authentication tables bit
strings?

A. Yes, they can be represented as bit strings.

Q My question was, are all authentication tables
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bit strings?
A. Al'l authentication tables can be represented

as bit strings.

Q You say "can be." Wat do you nean by "can
be" ?

A. Because you could also represent it in other
ways, potentially.

Q So if -- if authentication tables can be

represented in other ways, then all authentication
tables are not bit strings; is that correct?

A. But if you wite it in a conputer, they w |l
end up being bit strings because that's how conputers
represent objects. So if | have an authentication table
of any formor shape and | want to load it into a
conputer, it will be there as a bit string. | will be
able to point to a bit string in the conputer
corresponding to this authentication table.

Q So you nentioned the authentication table nmay
have a form and a shape.

What type of form and shape do authentication
t abl es have?

A. That depends on the specific algorithm
selected. A natural way would be just a list of bit
strings where it has an index, an address running from

say, 0O to 1 mllion, and for each entry you have a bit
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string of, say, like, 64 bits. But you could al so
choose to have a table that again consists of a mllion

entries where each entry consists of six digits between

0 and 9.
Q So --
A. They woul d represent those in the conputer,

they woul d be again represented as bit strings, but with

a specific structure as we di scussed before.

Q Does an aut hentication table have rows and
col ums?
A It can be organized as a linear table with

rows, but it can also be organized as a matrix with rows
and col ums.
Q Does an authentication table have index to

specify a row and a col unm?

A If the table consists of rows and colums, it
wi |l have an index for the rows and an index for the
col ums.

Q What type of rows and col ums does an

aut hentication table typically have?

A. | think that's a question which that's hard to
answer. It depends on the application. But typically,
like, | can give an exanple of an authentication table,

but there could be other applications or other context

where we have different tables. But one coul d have a
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table with, say, a thousand rows and a thousand col ums,

and then there would be in this table a mllion val ues,

or bit strings, if you want to be in nmy definition.
(Court reporter requested clarification.)

BY MR KHAN:

Q Wiy are authentication tables used?

A. They can be used to authenticate a data item
or can be used to authenticate a person or a device.

Q And what's the advantage of using an
authentication table versus a bit string?

A. Well, authentication table in the conputer
woul d be represented as a set of bit strings. So in the
end, in that respect, there is not nuch difference.

It's just a different way of doing things. You can
authenticate data wwth a cryptographic algorithm It
uses as key a bit string, or you could decide to

aut henticate a data item using authentication table.
It's one way of -- another way -- there are different
ways of achieving the sane goal.

Q So if I may repeat your answer, you nentioned
that there's different ways to authenticate, and one way
is to use an authentication table, and another way is
using a bit string, and there are different ways of
performng the authentication; is that correct?

A Well, they wll be used in conbination with a
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different authentication algorithm And if you use a
table, you will have a bit nore data to store, but you
may have fewer conputations. |If you use a short bit
string, you need obviously to store fewer data, but you
may have to do nore conputations.

Q So the advantage of using a tabl e,
aut hentication table, is that you will need to perform
fewer conputations, and the disadvantage is that you
woul d have to store a bit nore data; is that --

A That's correct. Yes.

Q And so is it fair to say that when you're
interested in performng a faster conputation, you nay
want to use a authentication table?

A That is correct, yes.

Q And you nentioned you m ght have to store a
bit nore data; is that correct?

A. That's correct.

Q What's that -- what's the additional data that
you typically store?

A. Well, you have to store authentication table
whi ch consists of nultiple bit strings.

(Court reporter requested clarification.)
BY MR KHAN:
Q And is it nultiple bit strings because you

have different rows and col ums?
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A. In each row and colum el enent, you have to
store, indeed, a table elenent, and that's a bit string.

Q So authentication table will have different
el ements, and each elenent is a bit string; is that
correct?

A. That's correct, yes. O it can be represented
as a bit string.

Q And each el enent nay have -- each el enent has
a row and colum assigned to it that's part of the
aut hentication table; is that correct?

A. | would fornulate it the other way around. |
woul d say to each row and col unm, you assign an el enent.

Q Ckay. And in order to do that, you would need
to al so have informati on about the row nunber and the
colum nunber; is that correct?

A. Can you clarify? 1In order to do what?

Q So in order to store different el enents or
different bit strings in an authentication table --

A Yes.

Q -- is it correct that you would then need a
mechanismto identify where in the table that particular
el ement or bit string is?

A Yes. You have an index for the rows and an
i ndex for the columms, and these are, again, bit

strings.
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Q |s there a type of -- sorry. Are there bit
strings that are not authentication tables?

A | think it's very hard to answer this question
because | could always, in principle, construct an
authentication table that corresponds to a certain bit
string if this bit string has sufficient |ength,

Q "Il repeat ny question because |'m not sure
you' ve answered the questi on.

My question was, are there bit strings that
are not authentication tables?

A | think the answer is no because even a bit
string -- a single bit string is a table with one row
and one columm and a correspondi ng authentication table
with one entry.

Q Ckay. Sois -- I'msorry. Can you still hear

me? My conmputer froze up alittle bit. So just give ne

a second.
A. | can hear you
Q Ckay. |Is a software identification nunber an

aut hentication tabl e?
A No, it's not an authentication table. An
authentication table is just --
(Court reporter requested clarification.)
THE WTNESS: Sorry. No, it is not an

aut hentication table. That was ny answer. Apol ogi es.
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BY MR KHAN:

Q Goi ng back to your declaration, paragraph 46.
At the end of 46, you state -- so you state that, "The
use of the terns authentication data and bit strings in
'480 can be deduced fromthe foll ow ng exanples."

s that a correct reading of that sentence in
par agraph 467

A That is correct.

Q And is it correct that in the follow ng
exanpl es that you nention, you point to three exanples:
In colum 4, lines 33 to 39; colum 7, lines 45 to 48;
and colum 10, lines 23 to 33 of the '480 patent?

A That is correct.

Q Is it correct that not a single one of these
guot ed passages recites the words "authentication data"?

A It is correct. Yes.

Q To your know edge, "authentication data" is

recited in other parts of the '480 patent; is that

correct?
A. That is correct.
Q I n paragraph 47 and | guess subparagraph g,

it's on page 19 of Exhibit 2012.
Do you see that?
A Yes.

Q And this -- here you're quoting colum 9,
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lines 35 to 56 of the '480 patent; is that correct?

A That is correct.

Q Now, in this section, g, you have italicized
one sentence and bol ded the foll ow ng sentence. That
t he sentence -- sorry.

You've italicized two sentences and bol ded the
sentence that follows the italicized two sentences; is
that correct?

A That is correct.

Q Was there a reason why you italicized one and
bol ded the others? |I'mjust trying to understand, you
know, what the difference was.

A | think they're just key points of this
paragraph I wanted to draw the attention to.

Q Now, in these key points, you nention a Ring O
processing environnent; is that correct?

A That is correct.

Q What is a Ring 0 processing environnent?

A. That's a processing environnent of a processor
wi th the highest privilege.

Q When you say "highest privilege," can you
clarify what that neans?

A It means that this environnent can access
i nformati on which higher rings -- Rings 1, 2, and 3 and

SO on -- cannot access. So it's used to control the
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processor and to organi ze the processor.

Q So is it correct to say that Rng 0 has the
| east | evel of access privileges?

A. | would prefer to rephrase that and say as the
hi ghest | evel of access privileges in the sense that it
can do nore, but of course, fewer entities have access
to this. So the user applications do not have access
typically to Ring O.

Q Now, you used the word "typically."

Does that nean that in some cases it can be
accessed by user-operated software applications?

A. | think it's real applications can request the
kernel running in RRng O to do certain things, but they
cannot see what is happening there. Wy do | say
"typically"? Because people have concei ved operating
systenms where there is no separation between user and
kernels, so very sinplified systens. And there have
been cases where there were flaws in the kernel software

giving the users this kind of access. But if a conputer

is probably -- properly configured and operated, user
applications will not have access to the Ring O.
Q Sois it fair to say, then, that in sone

systens, user applications can have access? Those would
be the sinpler systens. And in other systens, the user

applications are restricted fromaccess at Rng 0; is
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that correct?

A. | woul d rephrase this because, maybe to
clarify, when | speak of those sinpler systens, those
are typically not systenms with users. Those are systens
operating a washing nmachi ne or systens operating sensor
notes. But if we have user applications, which neans we
have browsers and word processing tools, then they wll

not have access to Ring O.

Q So your answer -- |last answer nentioned the
word "typically" again. Just to clarify, |I'mnot asking
for the typical situations. |'m asking about what's

possi ble, right? And so when | ask you about user
applications, you know, |'masking, is it possible that
sonme user applications have access to Ring O and in
ot her systens the user applications do not have access
to Ring 0? |Is that correct?

A. If I give ny answer for W ndows nachi nes,
mac(OS, and Li nux machi nes, they have no access.

(Court reporter requested clarification.)

THE W TNESS: W ndows nmachi nes, nmacQOS, so

the -- like the Apple systens, and the Linux systens --
user applications will not have access to Ring O.
BY MR KHAN:

Q So if youlimt to Wndow nmachines or -- |I'm
sorry, mcro -- what was it? Mcro?
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A MacOS, operating systemby Apple. And | think

al so --

Q | see. | see. Ckay.

A. | should al so add the nobil e devices, Android
and i CS.

Q And so when you say it has the highest |eve
of access privilege, RRng O -- is that correct?

A That's correct.

Q Is it correct to say that it also is the nost
restricted level of -- of the rings in the sense that

what ever processing goes on in Ring O can be restricted
to the highest degree conpared to the other R ng |evel s?
A. Yes, fewer processors have access to this.
Q Turni ng to paragraph 54 of your declaration
Pl ease | et me know when you're there.
A Yes, |I'mthere.
Q s it correct that paragraph 54 states, "The
' 480 patent does not provide the authentication
software" -- sorry -- sorry, scratch that.

It says, "The '480 patent does not provide
that the authentication software woul d have (undefi ned)
access to its own private key by requesting such access
from any ot her software conponent.”

|s that correct?

A That is correct, yes.
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Q Can you clarify what you nean by "undefi ned"
her e?

A | think "undefined" neans here in a not
previously specified way. And it could also -- so, for
exanple, it could be read access or wite access, or
what is neant is any form of access.

Q Sois it -- is nmy understanding correct if
interpret that as saying that the '480 patent does not
provide that the authentication software would have
pr edet erm ned access?

A | woul d say any form of access.

Q Any form of access.

So it would have any formof access, or it
woul d not have any form of access?

A Does not provide that authentication software
woul d have any form of access to its own private key by
requesti ng such access from any ot her software
conponent .

Q So what you're saying -- in paragraph 54,
you' re saying, the '480 patent does not provide that the
aut henti cation software woul d have any form of access to
its own private key by requesting such access from any
ot her software conponent; is that correct?

A Yes.

Q When woul d the authentication software request
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access from anot her software conponent? Access to its
own private key?

A. One can inmagine that this private key is under
control of another process and has to have access to
this. |Imagine a very sinple exanple where you woul d
work with a smart card, insert it in the conputer. Then
aut henti cation software woul d have to request access to
this smart card.

Q In that exanple of the smart card, is the
private key the smart card's private key, or is the
private key the authentication software's private key?

A. It could be the key stored in the smart card,
and | guess given that we use the term"software

conponent,"” we shoul d speak of virtual smart card. So
it could be the private key of the authentication
software but stored in sone other piece of software,
such as a virtual smart card.

Q So in that exanple that you' re saying, the
aut hentication software's private key is stored
somewhere el se, not wth the authentication software,
and in that case, it would be requesting access to
whi chever ot her storage or nmenory conponent that m ght
be storing that private key; is that correct?

A. That is correct.

MR. KHAN: We've been going a little bit over
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an hour, so if you'd like to take a break here, you
know, it mght be a good tine to take a break. Now
woul d you |ike maybe a ten-m nute break?

THE W TNESS: (kay.

MR. KHAN: Geat. Thank you.

(Recess: 9:27 a.m to 9:37 a.m)

MR KHAN: | think at the beginning we didn't
note all of the attendees today. Do you want to nake a
note of that now?

(Di scussion off the record.)

MR, KHAN:. Ckay. Yeah. | think it wll be
great to have it on the record.

So on the Petitioner's side, we have nyself,
Usman Khan, and ny col | eague, Jereny Monal do.

And, Jacob, if you'd like to tal k about the
patent owner's --

MR. HENRY: Sure. On the patent owner's side,
we have nysel f, Jacob Henry, we have Dr. Bart Preneel
and observing is patent owner, Scott Ward.

MR. KHAN: Thank you

MR. HENRY: You're wel cone.

BY MR KHAN
Q Geat. So I'll continue.
So before the break, we were at paragraph 54

and | was asking for sonme clarification regarding the
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term "undefined. "

| wanted to get a little bit nore
clarification on sone of the discussions in the
declaration. In paragraph 40 -- so in paragraph 46 and
in a few other places, you use the term"can be," right?
So, for exanple, in paragraph 46, the first sentence --
you tal ked about this earlier -- you'd nentioned, "The
finite sequences consisting of binary zeroes and ones or
al gebrai c objects (such as two prinme nunbers, finite
field elements) that can be represented as a finite
nunber of string bits [sic]."

| s that correct?

A That's correct, yes.

Q Ckay. So you nentioned the word "can be" --

words "can be" in a few different places, and | wanted

to understand that when you say "can be," do you nean
it's possible? O do you nean sonething el se?

A. Well, inthis case it neans it's possible, but
of course, as | nentioned before, if you represent it in
a conputer, then you will do it as a finite nunber of
bit strings.

(Court reporter requested clarification.)
THE WTNESS: But if you do a cal cul ation on

paper, you could work with digits 0 to 9.
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BY MR KHAN:

Q So when we say that -- as an exanple, when we
say "X can be Y," is it correct that, consistent with
your use of the word "can be," "X can be Y' would nean

that X can, in sone cases, be Y and, in other cases,
does not have to be Y; is that correct?

A. |"mnot sure this is the correct
interpretation here. And in any case, we would have to
do it for every occurrence. |'mhappy to repeat the
clarification | gave.

So | think here "can be" neans it is
technically possible to do this, and the additional
clarification provided is that this is the way that it
is done in conputer systens.

Q Ckay. So maybe we can re- -- nmaybe we can

visit sonme of the other iterations of the phrase "can
be." In paragraph 55 -- please Iet ne know when you're
t here.

A. Yes, |'mthere.

Q Par agr aph 55 states, "Because the private key
can be an integral part of the authentication software";
is that correct?

A That is correct.

Q So here, when you say "private key can be an

integral part of the authentication software,” are you
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saying it's technically possible that the private key is
an integral part of an authentication software?

A Yes, it is.

Q And par agraph 55, you have no citation to that
statenent you made; is that correct?

A That is correct.

Q So is it correct that the private key can al so
not be an integral part of the authentication software?

A That is correct.

Q So when you nmake the statenment "the private
key can be an integral part of the authentication
software,"” is that -- kind of when you're interpreting
the '480 patent in view of the obviousness standard,
you' re saying, "Yeah, it would be obvious that the
private key can be an integral part of the
aut hentication software"; is that correct?

A. That is correct, yes.

Q Turning to paragraph 67. Please |let ne know
when you're there.

A Yes, |I'mthere.

Q I n paragraph 57 [sic], you state, "In the '480
patent, a private key can be authentication data."

| s that correct?
A Yes.

Q So consistent with your earlier statenent,
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here when you say "a private key can be authentication
data," are you saying that it's technically possible for
a private key to be authentication data? |Is that
correct?

A That is correct.

Q And consistent with the nmeaning of that term
it's also possible that the private key cannot be
aut hentication data; is that correct?

A That is correct.

Q And so when you nake the statenent "a private
key can be authentication data," it's again because a
person of ordinary skill in the art would have found it
obvious in view of the '480 patent; is that correct?

A That is correct.

Q | n paragraph 94, please let ne know when
you're there.

A. Yes, |'mthere.

Q Par agraph 94, the | ast three words, the cl osed
parent heses that says, "lInsert references here."

| s that correct?

A That is correct.

Q Was that a typo?

A | think that was intended to be corrected, but
then due to tine pressure, apparently this did not

happen. But |I'msure that counsel, if that would be
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al l oned, can provide you with those references |ater on.

Q So as the declaration was submtted, there's
no citation to any references in paragraph 94; is that
correct?

A That is correct.

Q Wul d you al so agree that there is no citation
in the entire Section B of your declaration which

extends from paragraph 52 to 71?

A. | would have to clarify that.

Q Pl ease go ahead and take your tine.

A That is correct.

Q Is it also correct that paragraphs 76 to 95 in

Section D of your declaration include no citations?
A. That is correct, but I want to point out that
they do refer to Ellison and Miir, the specific nunbers

in the figures in those patents.

Q You nean |like the reference nunbers in Ellison
and --

A Yes.

Q | see.

But there's no citations; is that correct?
A. No. That is correct.
Q Sois it fair to say that from paragraphs 52
to 71 and 76 to 95, you describe the references and nake

technical points without a single citation?
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A. That is correct, yes. But these things -- but
these statenents are -- in having obtained as a
consequence of careful study of the references,

i ncl udi ng the patents.

Q What is an encryption key?

A. Can you refer to a specific clause in this
docunent, or is there a figure in the patent you want ne
to refer to?

Q No. Just generally, what's your understanding
of what an encryption key is?

A An encryption key is a key used in a
crypt ographic algorithm

Q How is it used?

A. Can be used to encrypt data but can al so be
sonetines used to decrypt data because the key for
encryption and decryption can be the sane. An
encryption key can al so be used to authenticate data or
to verify authentication of data, and obviously an
encryption key can al so be used to encrypt or decrypt

anot her key.

Q So if an encryption key is not used to perform
encryption, is it still an encryption key?
A An encryption key can be used for nmultiple

pur poses, and sonetines the sane key is used for

mul tiple purposes and it wll still be called an
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“encryption key."

Q So I'll repeat nmy question because | don't
think it was fully answered.

My question was, if an encryption key does not
performencryption, can it still be called an encryption
key?

A. My statenent would here be that if you wite a
scientific paper, you would probably use a specific term
for this and you would not do this. | have seen in
patents sonetinmes that encryption key is used as a nore
general termfor a cryptographic key. So a key used for
any algorithm also another algorithmfor encryption and
decrypti on.

Q So in the context of the '480 patent, when you

see an encryption key -- for exanple, encryption key 46
in Figure 3 --

A Yes.

Q -- is that a -- just a general cryptographic

key, or is it performng encryption and decryption or
bot h?

A. | think to answer that exactly, | would have
to go through all of the uses in the description of the
patent, but the first purpose is indeed encryption and
decryption of data or a key. But it could be that you

can actually authenticate data by encrypting it, and
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then the operation done with an encryption key is an
aut henti cati on.
(Court reporter requested clarification.)
THE WTNESS: To use an encryption key to --
sorry. I'mnot sure | can rephrase it exactly the sane.
But one could use an encryption key to
aut henticate data as well. An encryption key can be
used to encrypt data as a form of authentication. Mybe
that's a better way of expressing it.
BY MR KHAN:

Q So if a key perfornms authentication but does
not performencryption, are you saying that that key can
still be called an encryption key?

A. | think that would be possible, yes. It would
not be ny preferred term nology, but | think it would be
possi bl e.

Q So in your opinion, an encryption key -- |I'm
sorry. In your opinion, a key can be an encryption key
even though it does not performencryption?

A. Yes, that woul d be possi bl e.

Q And so if there is a authentication key that
perfornms no encryption or decryption, it could be called
an encryption key; is that correct?

A. | think that would be possible. Again, it

woul d not be ny preferred way of denoting it, but it
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coul d be understood like this, yes.

Q Wiy woul d it not be your preferred way?

A. Because it's easier to clearly indicate what
the purpose of a key is, and it is in general better to
use a key only for one purpose. But there are
applications where these rules are not foll owed.

Q Does the '480 patent follow those rules or
does not follow those rules?

A. | woul d have to doubl e-check this, but I don't
think it follows those rules conpletely.

Q And what makes you think that?

A. | think I would have to go to detail ed
references to point out where these keys are being used
i n which way.

Q Ckay. If you'd like to take the tinme to do
that, we can -- we can do that.

A. You want ne to find all of the occurrences, or
would it be okay if I find just one of thenf

Q Yeah, | think one of themis fine.

A So in Patent '480, colum 5, lines 39 to 43,
"The aut hentication software preferably has its own
uni que serial nunber, software |ID and/or private
encryption key."

Q So does that -- and this is colum 5, lines 39

to 40; is that correct?
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A That's correct.

Q Does it tell you there whether it uses that
private encryption key for encryption or other purposes?
A. Well, it leaves it open, but the software

could use this key also for authentication.

Q | see. And so this is because a person of
ordinary skill in the art | ooking at this description
woul d have found it obvious in view of what a private
encryption key is; is that correct?

A That's correct. Yes.

Q So can an encryption key be a public
encryption key, or can it also be a private encryption
key?

A An encryption key can be a public encryption
key, but then we use a different formof cryptography
call ed asymmetric encryption where we have a different
key for encryption and decryption. And in that case,
the encryption key can be public but the decryption key
Is always secret.

But if we have symetric cryptography, then we
use the sanme key for encryption or decryption, or at
| east a decryption key can be derived easily fromthe
encryption key. And in that case, of course, it cannot
be made public because that woul d defeat the purpose of

havi ng encryption.
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Q So if | understood you correctly, you're
saying that when we use symmetric encryption, an
encryption key cannot be a public encryption key. Wen
we use asynmmetric encryption, then we can have a public
key and sonme other formof a public key; is that
correct?

A. When we use asymmetric encryption, we have a
public key for encryption and a private key for
decryption.

Q Right. GCkay. And is the encryption key used
to encrypt any kind of data?

A. An encryption key can be used to encrypt data
or keys, yes.

Q So -- | see.

So an encryption key can be used to encrypt a
private key?

A That's correct.

Q So when we say an encrypted private key,
that's a private key that has been encrypted; is that
correct?

A That is correct.

Q And when we say a private encryption key, that
is a key that is private that is used to perform
encryption; is that correct?

A. | think we've been there before. So private
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nmeans you don't nmake it public. But as | explained, the
term"encryption key" can also -- is also sonetines used
for other cryptographic algorithnms such as

aut hentication al gorithmns.

(Court reporter requested clarification.)

BY MR KHAN:
Q The encrypted private key -- is an encrypted
private key a -- essentially a private key that has had

sonme formof encryption perfornmed on it? |Is that

correct?
A That is correct.
Q But a private encryption key does not have to

have had any encryption perfornmed on it yet; is that
correct?

A The term"private encryption key," here
private neans that it should be protected, so it should
remain confidential or private. So it has to be
protected either by encrypting it or by storing it in a
nmenory that is not accessible to unauthorized parties.

Q Sorry. Private encryption key can be one that
is stored in a protected | ocation?

A That is correct, yes.

Q Do you agree that the term"private key" is
recited in the '480 cl ai ns?

And we can just | ook at --
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A. | have the -- yes, the term"private key" is
used in this area. Yes, of course.

Q Do you agree that the term"private key" is
recited in the '480 patent in the paragraph begi nning on
colum 13, line 31?

A Yes, that is correct.

Q And what does this paragraph say that the
private key can be?

A | will read the paragraph. "In a further
enbodi nent, the authentication software may be provi ded
wth a systemfor signing a digital signhature according
to the present invention using at |least a part of a
sof tware aut henticati on nunber (software ID) or any
ot her application identifying character string,
hereinafter referred to as a private key."

So coul d you pl ease repeat your question so
|"msure that | answer it correctly?

Q My question was, how does this paragraph
descri be what a private key is?

A. This says that part of a software
identification nunber or any character string that

identifies an application can be used as a private key.

Q |s a software I D nunber an encryption key?
A. A software I D nunber is a bit string and can
be used as an encryption or authentication key. | think
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here specifically it will be used for signing a digita
signature, so it wll be used for authentication. But

as we discussed before, for such kind of key, sonetines
the generic term"encryption key" is used.

Q So | heard you say that the software I D can be
an encryption key again. But | was asking you, to be
nore clear, does the '480 patent teach that the software
| D nunber can be an encryption key?

A. What this paragraph teaches is that at | east
part of a software ID nunber, in this case it's an
encryption key for assigning a digital signature.

Q Can you tell me where in that paragraph it
says "encryption key"?

A It doesn't use this term but as we discussed
before, the term"encryption key" is used in the broader
sense in these patents --

Q Ckay. So --

A. -- and the cryptographic key.

Q So you' re saying that even though this
par agr aph doesn't describe an encryption key, it would
have been obvious that the private key is the encryption
key; is that correct?

A | f people would refer to this key as an
encryption key, | would understand what is neant by it,

yes.
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Q |'"'msorry. Can you repeat that, please?
A. | f sonmeone would refer to this private key as
an encryption key, | would refer -- | would understand

what is nmeant by it, yes.

Q | guess | can ask you. 1've wanted to ask if
soneone said it. | was asking if the '480 patent says
it.

So do you know if the '480 patent says that

the software I D nunber can be an encryption key?

A. In this paragraph, it doesn't say this.

Q But --

A But | think --

Q Sorry. (Go ahead.

A. But | think in the paragraph we discussed

before, that the term"encryption key" was used in a
br oader sense.

Q Which -- that was the paragraph describing the
aut hentication software; is that correct?

A. That's correct, yes.

Q And that was in colum 5, lines 39 to 40; is

t hat correct?

A That's correct.

Q So you' re saying that soneone | ooki ng at
colum 5, lines 39 to 40, and soneone | ooki ng at
colum 13, lines 31 to, say, 56 or so would have
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understood that a software ID can be a private -- can be

an encryption key; is that correct?

A That's correct, yes.
Q And that's because it woul d have been obvi ous
to a person of ordinary skill in the art reading those

two passages; is that correct?

A Yes.

Q Ckay. Even though it does not -- the '480
pat ent does not explicitly say so; is that correct?

A That's correct.

Q That sanme paragraph in colum 13, lines 31
onwards, that starts off with the phrase "in a further
enbodi ment"; is that correct?

A Yes, that's right.

Q What does enbodi nent nean to you?

A. It means a specific realization of the system
described in the patent or matter described in the
patent with sone of the el ements specifi ed.

Q So in this paragraph when they say "in a

further enbodinment,"” what's your understandi ng of what
they nmean by "further enbodi nent"?

A. It nmeans that you specify nore details.

Q s it the case that patents can have nmultiple
enbodi ments, or do they have to have a single

enbodi nent, |like a single invention, single enbodi nent?
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A. Patents can have nultiple enbodi nents.
Q Does -- is it your understandi ng that
basically what we're seeing here in colum 13, |line 31

onwards, it's just another enbodi nment that is described
by the '480 patent? 1Is that right?

A That's correct. Yes.

Q And that when you | ook at this enbodi nent and
conmbine it with the other enbodi ments that are discl osed
in the '480 patent, that it would have been then obvious
that it discloses a private key in the manner that's
claimed; is that correct?

A That's correct.

Q And is that how you al so arrived at your
statenment in your declaration in paragraph 53?

A Let me go back to that statenent. Yes,

i ndeed.

Q Then going back to the colum 13, line 31
onwar ds, that particul ar passage discloses that the
second transaction party only stores the signed digital
signature and that the private key is generated by a
third party and sent to the second party for storage; is
that correct?

A That's correct.

Q Thi s passage does not describe a second party

as providing the private key; is that correct?
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A | will have to read the full paragraph in
detail before | can confirmthat.
Q |"msorry. | should have given you tine to

read it first, so please take your tine to read it.

A Ckay. Can you now pl ease repeat your
guesti on?
Q Yes. M question is that -- actually, 'l

restart ny |ine of questioning.

So do you agree that this passage discl oses
the second transaction party as only storing the signed
digital signature and that the private key is generated
by a third party and sent to the second party for
st orage?

A That is correct. Yes.

Q Thi s passage does not describe the second
party as providing the private key; is that correct?

A That is correct.

Q The private key is provided by the third
party; is that correct?

A That is correct.

Q When the third party is providing the private
key and the transaction is between the first transaction
party and the second transaction party, would the third
transaction party provide the private key to both the

first transaction party and the second transaction
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party?

A. No, it would not. What is described here can
be summari zed as outsourcing the verification of the
digital signature to a TTP

(Court reporter requested clarification.)
THE WTNESS: Qutsource. Digital signature
verification to a trusted third party.
BY MR KHAN:

Q Coul d you pl ease explain why it wouldn't
provide the private key to both the first transaction
party and the second transaction party?

A. | think the nodel described here is different.
So in order to reduce the cost and the efforts of the
second party in the transaction -- that could be, say,

t he nerchant who sells good -- rather than having the
nmer chants buy and operate infrastructure to store keys
and verify transactions, the nerchant will only store
the signature with the transaction and then ask the
third party later in case of dispute to performthe
verification. And because the second party does not do
the verification, it does not need the keys.

Q Ckay. So it -- it just -- so the second
transaction party here just stores the digital signature
but never has any access to the private key; is that

correct?
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A. That 1s correct.
Ckay.
MR KHAN: Can we take a ten-m nute break,

pl ease?
(Recess: 10:18 a.m to 10:26 a.m)
BY MR KHAN
Q So returning to the declaration, Section B
on -- starting on page 22 of your declaration, that's

entitled, "The Disclosure of the '480 Patent to One of
Odinary Skill in the Art"; is that correct?

A That is correct.

Q And in paragraph 52, you note that, "Each
limtation is fully supported by the witten description
of the '480 patent and that one of ordinary skill in the
art would readily recognize that the claimlimtations
are based on the disclosure of the '480 patent."

|s that correct?

A That is correct.

Q And they would readily recognize the claim
[imtations based on the disclosure of the '480 patent
in view of the obviousness standard that you've applied
consistently in reading the prior art and the '480
patent; is that correct?

A That is correct.

Q | n paragraph 65, you refer to, "The '480
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patent describes the claimfeatures of aim?2"; is that
correct?

A Yes, | do.

Q s there a discussion in your declaration as
to Cains 4 and 5 of the '480 patent?

A No, there was not, | think, but |I believe the
patent is clear in this respect.

(Court reporter requested clarification.)

THE WTNESS: Cear in this respect. Easy to
understand in this respect.

MR, KHAN:.  Thank you. No further questions
from ne.

Jacob, would you like to redirect?

MR. HENRY: Yes, | just have a coupl e of
guestions, Dr. Preneel

THE W TNESS: Ckay.

EXAM NATI ON BY MR, HENRY:

Q Earlier there was a discussion of bit strings
and aut hentication tables. Do you renenber that you
wer e asked about those terns?

A Yes, | do renenber that.

Q Ckay. Did you nean to say that all bit
strings correspond to authentication tables?

A. | think that's not really what | wanted to

say. | think authentication table -- an authentication
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table can be nmapped to a bit string. ay? And, of
course, in a specific context where application tables
are used, there is a one-to-one nmappi ng between
authentication tables and bit strings or every bit
string corresponds to an authentication table and every
aut hentication table corresponds to a bit string.

Q But nore generally in conputing, bit strings
are used and exi st but do not correspond to
aut hentication tables, correct?

A. That is correct. For exanple, if | have the
key of an encryption algorithm then that's a 158-bit,
192-bit, or 256-bit string that does not correspond to
an aut hentication table.

Q Earlier this norning you were asked about the
di fference between the '480 patent and the ' 766 patent.
And the word "describes" was bandi ed about.

Do you renenber that?
A Yes, | do renenber
Q The difference between the two patents lies in

what they claim is that not true?

A That is correct.
MR. HENRY: Ckay. | pass the w tness.
MR. KHAN: Thank you. | have a few foll ow up
guesti ons.

MR. HENRY: Did you say "no foll ow up
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guesti ons"?

MR KHAN: No. | said | have a few foll ow up
guestions. Thank you.

FURTHER EXAM NATI ON BY MR KHAN

Q So, Dr. Preneel, | just would |ike to get sone
clarification. W talked about bitstreans [sic] and
aut hentication tables just now And | think there's a
little bit of confusion because of the words "can be,"
right? Maybe we can speak about it in the context of
the '480 patent specifically.

In the '480 patent, are the authentication
table -- are all the -- are the bit strings
aut henti cation tabl es?

A. Sonme bit strings are and sone are not. One
can inplenment the '480 patent where it's symretric
traditional cryptography as well and using -- for
exanpl e, for encrypting a key or also for generating a
digital signature, one can just use a bit string that
does not correspond to an authentication table.

Q Now, we had earlier tal ked about sone
advant ages and di sadvant ages of using authentication
tabl es and bitstreans. And you had nentioned that it's
advant ageous to use an authentication table perhaps when
you need to performfewer conputations; is that correct?

A. That is correct.
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Q Is that also the case for the '480 patent?

A. That 1s correct, but that does not nean that
one has to use everywhere authentication tables.

Q So sone places where '480 patent tal ks about a
bit string, it could be authentication table, and other

places it may not be authentication table; is that

correct?

A That is correct.

Q And vice versa. In sone places where it says
"authentication table,” it could be a bitstreamor it

coul d be sonething el se?
A Every authentication table will be represented
in a conputer systemby a bit string.

Q Did you say "bit string" --

A | said that before.

Q -- or a "bitstream'?

A. "String." | think we've been using -- maybe |
m sheard. But it's indeed not the word "stream" It's
"string." W' ve been discussing "bit string"

definition.
Q And the authentication table in the '480

patent woul d al so have rows and col umms; is that

correct?
A. It would have rows and col umms, but one coul d
have a case, as | -- we discussed before, there's only
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one row and one col um.

Q And to identify the rows and colums, it --
typically it would use an index systemto identify which
row, which colum; is that correct?

A Yes. One would have a bit string indicating
the row and a bit string indicating the colum.

Q So in an authentication table in the '480
patent, you' d have the bit string indicating the row and
the colum, a bit string which is the elenment within the
table as well; is that correct?

A. That's correct. Al the -- both the integers
and the table values would be bit strings.

MR. KHAN: Geat. No further questions.

MR. HENRY: | have no further questions.

COURT REPORTER: Counsel, may | get transcript
requests on the record, please.

MR. KHAN: Yes, please. If we could get a
rough draft today, that would be great.

COURT REPORTER: OF course.

MR. KHAN: Thank you

COURT REPORTER: M. Henry, would you like a
rough --

MR. HENRY: Yes. Yes, please.

COURT REPORTER: Whuld you |ike a rough as

wel | ?
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MR. HENRY: If it's not too nuch trouble.

COURT REPORTER: Not at all.

MR. HENRY: kay. That sounds great, then.
Thank you.

(Wher eupon the proceedi ngs concl uded at

10: 39 a. m)
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THE SULLIVAN GROUP OF COURT REPORTERS

DECLARATI ON UNDER PENALTY OF PERJURY

|, DR BART PRENEEL, do hereby certify under
penalty of perjury that | have read the foregoing
transcript of ny deposition taken on Novenber 4, 2022;
that | have nade such corrections as appear noted on the
Deposition Errata Page(s), attached hereto, signed by
nme; that ny testinony as contained herein, as corrected,

is true and correct.

This Declaration is executed this  day

of , 20 , at ,

Cal i forni a.

DR, BART PRENEEL
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THE SULLIVAN GROUP OF COURT REPORTERS

)
STATE OF CALIFORNIA ) ss.
)

I, Tamara Houston, RPR, CCRR, CSR No. 7244, a
Certified Shorthand Reporter in the State of California,
duly enpowered to adm ni ster oaths, do hereby certify:

That, prior to being exam ned, the w tness
naned in the foregoing deposition was by ne duly sworn
to testify to the truth, the whole truth, and nothing
but the truth;

That said deposition was taken down by ne in
shorthand at the tine and place therein naned, and
thereafter reduced to typewiting by conputer-aided
transcription under ny direction;

That the dismantling, unsealing, or unbinding of
the original transcript will render the reporter's
certification null and voi d.

| further certify that | amnot interested in the
event of the action.

In witness whereof, | have hereunto subscribed ny
name.

Dat ed: Novenber 8, 2022

C

D am e s o Do diPe
Gamana » AL

TAVARA L. HOUSTON
CSR 7244, RPR, CCRR 140
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