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UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD

MERCEDES- BENZ USA, LLC, *

Petitioner, * 1 PR2023- 01333
* U S. Patent No. 10, 049, 080
VS. *
*
DAEDALUS PRI ME, LLC, *
Pat ent Oawner. *

kkkkhkhkhkhkhkhkhkhkhhhhhhhhhhhhhhk k k ki kikikrkikikrkikikikiki*x

ORAL AND VI DECTAPED DEPGSI TI ON OF
M CHAEL C. BROG OLI
JULY 31, 2024
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ORAL AND VI DEOCTAPED DEPGSI TI ON OF M CHAEL
C. BROG OLI, produced as a witness at the instance of
the Petitioner and duly sworn, was taken in the
above-styl ed and nunbered cause on the 31st day of
July, 2024, from10:02 a.m to 1:43 p.m, before Marsha
Yarberry, Certified Shorthand Reporter in and for the
State of Texas, reported by machi ne shorthand, at the
| aw of fices of Scott Douglass & McConnico LLP
303 Col orado Street, Suite 2400, Austin, Texas,
pursuant to 37 C.F. R 42.53 and the provisions stated

on the record hereto.
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APPEARANCES

FOR THE PETI TI ONER:

FOR

Mr. Damon M. Lewi s

Ms. Cheryl Ml evsky

HOGAN LOVELLS US LLP

555 13th Street N. W

Washi ngton, DC 20004
202-637-5600

damon. | ewi s@hoganl ovells.com

THE PATENT OW\ER:

Mr. Tarek N. Fahmi

ASCENDA LAW GROUP

2150 North 1st Street, Suite 420
San Jose, California 95131
408-799-0612

tarek. fahm @scendal aw. com

ALSO PRESENT:

Ms. Joss Harrington, Videographer
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THE VI DEOGRAPHER: Here begins the
deposition of Mchael C Brogioli, PhD. The date is
July 31, 2024. The tinme on the video is 10:02 a. m

WIIl the court reporter please swear in
the witness.

(Wtness sworn)
M CHAEL C. BROG OLI,
having been first duly sworn, testified as follows:
EXAM NATI ON
QUESTI ONS BY MR. LEW S:

Q Good norning, Dr. Brogioli. M nanme is Danon
Lews. | represent Mercedes-Benz USA in connection
with this matter.

Can you pl ease state your full name and
address for the record?

A. Yes. It's Mchael Charles Brogioli. M hone
address is 3420 Mount Barker Drive, Austin, Texas
78731.

Q Ckay. And do you understand that we are here

for the purpose of taking your deposition testinony

t oday?

A. Yes.

Q Have you ever had your deposition taken
bef ore?

A | have.
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Q. How many tinmes, about?
A Maybe 55 or so.
Q. Is that including yesterday?
Maybe -- 56 maybe after yesterday, but in that
range.
Q. Okay. |I'mjust going to go over a couple of

things that are pro forma, although I expect that
sonebody with your experience has answered this many

tinmes already, but let's go over sone ground rul es.

I will be asking the questions, and you
wll be giving me the answers. |s that okay?
A. Yes.
Q The court reporter here take -- taking down

everything we say, so we should try not to tal k over

each ot her, okay?

A Okay.
Q VWhen | ' m aski ng the question, please let ne
finish asking before you answer, and | will do the sane

with your answers, okay?

A. Ckay.

Q And the court reporter cannot take down a nod
of the head or an uh or an um so it's inportant that
you provi de your answers verbally to my questions,
okay?

A Okay.

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830 Mercedes EX1038
Mercedes-Benz USA LLC v. Daedalus Prime LLC
IPR2023-01333



A W N

© 00 ~N o ou

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 6

Q. Do you understand that your testinony today

wi Il be provided here under oath?
A. Yes.
Q. And you understand your testinony is provided

under the penalties of perjury?

A. Yes.

Q And do you understand that you should give the
sane seriousness and truthful ness in answering ny
guestions here as you would if you were testifying
before a court with a judge and jury?

A. Yes.

Q. Is there any reason that you are unable to

answer ny questions truthfully today?

A No.

Q No medi cations or illnesses that could
interfere?

A. No.

Q Ckay. And if you answer a question, | have to
assune that you understand it. |Is that okay?

A Yes.

Q So if I ask sonething you do not understand,
can you confirmthat you -- strike that.

If I ask you a question that you don't

understand, will you tell me that you don't understand

it?
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pl ease.

Q
what this docunent is?
A
recei ved maybe | ate | ast week.
Q
docunent before?

A.
Q

based

A.
Q
for deposition testinony today?
A
the prior art references that | cite in ny declaration,

probably have | ooked at -- Dr. Horst | believe is the

ot her

periodically net with counsel who is here today in
pr epari ng.
Q
A

Page 7

Yes

Okay
MR. LEWS: Mark this as Exhibit 1,
(Exhibit 1 marked)

(By M. Lewis) Dr. Brogioli, can you tell ne

This |l ooks |like a -- or ny deposition notice |

Okay. Can you confirmthat you have seen this

Yes. That's correct.

Can you confirmthat you are appearing today
on this notice?

That's ny understandi ng, yes.

Okay. \What have you done to prepare yourself

So I reviewed ny declaration, the '080 patent,

expert, sonme of his declaration, and then

Ckay. Did you neet with anyone el se?

No.
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Q. Did you discuss this with anyone el se?

A. No.

Q. Where did you neet with counsel ?

A W net via -- or online, Zoomor a simlar
solution. | guess it would have been nostly | ast week

in preparing for the three depositions this week, and
then we net briefly this norning at his hotel.

Q Okay. Did you review any other docunents than
the ones you cited? You said you had reviewed the
declaration, the '080 patent, the prior art references
that you cite in your declaration. Did you review any
ot her docunents in preparation for this deposition?

A. I think I had also nentioned I may have | ooked
at Dr. Horst's declaration. | think that would be it.
Maybe there was sonething cited in ny declaration that
| | ooked at, but nothing outside the scope of that.

Q Okay. \What is an operating systenf

A. I would say generally it's a piece of software
that is used to run, for exanple, a server, a personal
conmputer, used to control things |ike dispatching of
j obs on the conputer or access to hard disks,
peri pherals, things |ike that.

Q. Do you have experience in building operating
systens?

A Aspects of them vyes.
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Q. What aspects?

A Things |ike sonme of the software optim zation,
things like |low1level interfaces between software, how
software interfaces with hardware or what relatively
modern m croprocessors use, things like BIOS system
firmvare, stuff like that. | have worked in aspects of
scheduling in the past. Those are, | guess, the
i mmedi ate things that come to m nd.

Q Were these as engineers as -- strike that.

Was this experience while you were an engi neer
somewhere or consulting sonmewhere or for testinony as
an expert?

A. | would say as -- | would say a m x of
engi neering work in research, a mx in industry and
probably consulting work as well and probably sone
expert work as well.

Q Okay. \What is hardware?

A. I will say hardware is chips, a die from which
we create chips and put themin packages, silicon,
things |ike a physical mcroprocessor that software
runs on or instructions execute on. The other | would
say physical conponents of a conputer, things |ike
DRAM interconnects, things |like that, are exanples of
har dwar e.

Q. Is a mcrochip hardware?
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| ook at a mcrochip or a piece of silicon chip, that

woul d be a piece of hardware.

pi ece of hardware.

Is a mcrochip ever not hardware?

t he physical inplenmentation of, let's say, a 16-bit

processor or sonething, that would be a piece of

hardware. |f a design engineer is working with VHDL or

RTL and designing it, at that point in tinme | wouldn't

consider it a microchip but a design. It wouldn't be

har dwar e.

woul d consider it hardware?

physical chip that's been fabricated and cut from a

i nmpl i es sonet hing physical ?

hardware it's sonmething physical that's part of the

conputer. Obviously there is power that goes to it and

Page 10

A | think in the sense a person of skill would

Q Is a mcrochip ever not hardware?

A. In its physical forml| would say that's a

Q I'"mnot sure that quite answers ny questi on.

A. So I"manswering it. If you are tal king about

Q. So once you woul d consider it a mcrochip you

A. | guess in a generic sense, yes. |If there's a

t hat woul d be a piece of hardware | woul d think.

Q Okay. Is it your opinion that hardware

A. I would say generally yes when we tal k about

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830 Mercedes EX1038
Mercedes-Benz USA LLC v. Daedalus Prime LLC
IPR2023-01333



A W N

© 00 ~N o ou

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 11

el ectrical aspects to it, but it's sonething --

general ly sonmet hi ng physi cal .

Q You can touch hardware, correct?

A. | would say that's true, yeah. A person of
skill of the art would understand that.

Q. Okay. So a mcrochip is hardware, then?

A. If I've got a physical inplenentation of, in
your | anguage, a mcrochip that's a processor, | would

consi der that hardware, yes.

Q. Okay. |s a DRAM hardware?

A. If I'"ve got a DRAM chip on a DI MM and ni ne of
them on each side kind of thing, |I would think that's a
pi ece of hardware.

Q I's an ASI C hardware?

A If I've designed an ASIC and gone and

fabricated it into a, you know, 32-nanoneter part or

sonething like that, | would generally consider that
har dwar e.

Q I's a FPGA hardware?

A. Il would say if |I've got an FPGA that | went

and purchased from Altera or Xilinx or sonebody that I
pl an on using for design or inplenmenting sonething,
that device itself is a piece of hardware.

Q You qualified that, sir. |s an FPGA ever not

har dwar e?
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A. The FPGA itself | would say is hardware.
There are aspects of an FPGA which are peculiar pieces
of hardware in this case where | can put different
designs on it to do different things, but the physical
FPGA itself would be a piece of hardware.

Q You' ve worked with FPGAs in your history,
correct?

A. That's right.

Q Have you desi gned FPGAs?

A | have designed systens that use FPGAs and
I npl ementations that go onto an FPGA. | don't know if
| ' ve designed a PCB that's actually the FPGA chip with
power supply, to answer it another way.

Q When you say "inplenmentations that go onto an
FPGA, " what do you nean by that?

A. In the case of an FPGA, let's say I'mtrying
to design sone kind of filter for a cell phone, radio,
or sonmething. | can design that with various design
tools, the filter itself, and then | can push that
design onto the FPGA, into the circuits of the FPGA,
and then the FPGA behaves in a certain way. You can
then alter that design and put a new design onto the
FPGA, and it would effectively inplenment your new
al gorithm on that hardware.

Q You just testified that you could design sone
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kind of filter for a cell phone/radio and put it on an
FPGA, correct?

A That's correct, yes.

Q VWhen you put that cell phone/radio filter on an
FPGA, the FPGA is still hardware, correct?

A. The FPGA itself is, yes.

Q And the -- strike. And the FPGA does a
filtering function when you put that filter on the
FPGA, correct? Do you understand the question?

A | believe so. When | take ny filter design in
this exanple and it turns into a streamof bits that
you put into the FPGA, the goal, if everything is
working right, is the hardware of the FPGA is now
behaving in a way that inmplenents that filter function.

Q Is it fair to say that the filter's function
is now perfornm ng on hardware?

A That generally sounds right. |'ve taken the
bit stream-- ny -- the inplenentation of ny filter
function, and that FPGA should be behaving in a way
that inplenments that filter function.

Q What is software?

A. | guess you'd have to be nore specific in what
sort of lens we're looking at it through, but it's
typically what engineers wite or programers wite in

a programm ng | anguage, and then we take those
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| anguages and conpil e them down through a conplicated
process to bits and bytes that run, for exanple, on a
nm croprocessor so | can wite an operating system It
gets conpiled and |inked and | oaded and all of those
things into a binary that is designed for a specific,
let's say, mcroprocessor, and then with a bunch of

ot her functionality that runs on that hardware.

Q Software is not just things that are witten
with programm ng | anguages, correct? Let nme strike and
ask you a better question.

A. Better question.

Q. The fact that it was made with a programm ng
| anguage does not neke it software, correct?

A Oh. | guess that's probably true. 1 could go
i mpl ement a piece of software using, you know, a hex
editor or sonmething that would be conpatible to run on
a processor, sonething |ike that.

Q Isn't it also true that | can use a
programm ng | anguage li ke Verilog to design hardware?

A. To design hardware. Yes. That's one
technology that's used in the field.

Q So what is the essence that makes sonething
sof t war e?

MR. FAHM : Objection; form

THE W TNESS: | don't know that | --
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haven't done that analysis in my declaration. One
exanmpl e | suppose is sonething that's a programthat
runs on, for exanple, some type of processing device.
There is other definitions if we're |ooking at source
code or, you know, other design tools that are

software, different |levels of abstraction kind of

t hi ng.
Q (By M. Lewis) |Is firmvare software?
A It probably depends on the context you're

aski ng about or what type of engineer you' re talking
to, but | would say, generally speaking, firmvare is
sonething else that results in instructions that run on
a m croprocessor, for exanple.

Q. Is it your opinion that if it's run on a
m croprocessor it's software?

A | would say if it's sonmething that either
wite in assenbly | anguage or C++ or sonething el se and
it's conpiled into a binary that's conpatible with or
designed or -- designed to run on that CPU

architecture, that generally would be a piece of

sof t war e.

Q What is m crocode?

A. It's one exanple being very low |l evel -- maybe
Il will answer the other way around. So a

m croprocessor, dependi ng on what type of
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m croprocessor you're tal king about, they support

different instructions, |ike |oad, store, add. Sone
nm croprocessor designs, not all, inplement those types
of instructions, like a division instruction that's

conplicated, with what's referred to as m crocode that
are sort of smaller, finer grain types of things or
operations that occur within the CPU itself.

Q If a CPU had m crocode that had instructions
on how to performdivision, for instance, is that
m crocode on hardware?

A. | guess typically we view that whol e box as
the CPU that inplenments whatever the instruction set
is, PentiumPro or sonmething like that. | haven't
performed an anal ysis here as to what aspects of things
related to these patents m crocode does or doesn't
cont ain.

Q Can you answer that question speaking from
your experience?

A Your initial question was -- one nore tinme?

Q Yeah. | will repeat it. |If a CPU had
m crocode that had instructions on how to perform
division, for instance, is that m crocode on hardware?

A. | guess at a high |level going fromnmenory, in
this exanple the mcrocode would be controlling aspects

of the CPU arithnmetic units and aspects of the pipeline

Veritext Lega Solutions

215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830 Mercedes EX1038
Mercedes-Benz USA LLC v. Daedalus Prime LLC
IPR2023-01333



A W N

© 00 ~N o ou

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 17

to inmplement the division instruction in this exanple,
so all of that would be controlling the hardware of the
CPU to make the division happen.
Q s that perform ng on hardware?
MR. FAHM : Objection; form
THE W TNESS: | guess goi ng back to ny
earlier answer, | nmean, the CPU itself is inplenented
in silicon, and it's the CPU that | think a person of
skill would | ook at as a piece of hardware. \Whether or
not in your exanple a given CPU has m crocode in it
controlling the aspects of arithnetic and things |ike
that, the CPU itself is the piece of hardware.
To put it another way, a software
devel oper can't wite -- can't just go download, IiKke,
M crosoft Visual Studio and wite m crocode for a, you
know, Intel Nehalem chip or sonmething like that.
Q (By M. Lewis) Wiy is that?
A. They don't have access to it.
Q They don't have access to the what?
A. To anything beyond the | ayer of the CPU
hardware itself.
Q Is it fair to say that the things that the
sof tware engi neer doesn't have access to because it's
within the chip is hardware?

A. One nore tine?
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Q. Unh-huh. Is it fair to say that the m crocode
that the software engi neer does not have access to
because it is in the chip -- is it fair to say that
that m crocode is hardware?

MR. FAHM : Objection; form

THE WTNESS: | think in your question
the -- | view software devel oper or programer. But
the person witing an application in this scenario just
views the CPU as the hardware.

Q. (By M. Lewis) You say that the software
devel oper or programmer just views the CPU as hardware.
| s that what you sai d?

A. Yes. When -- if I'ma sem conductor conpany
selling processors, | sell processors, and the
processor is the hardware. What | do inside of that or
what soneone -- how it's inplenented at the
m croarchitecture level isn't sonething software
devel opers are typically concerned with or it doesn't
involve them They just get a piece of hardware.

Q Ckay. Is it fair to say that the things
inside the chip are hardware?

MR. FAHM : Objection; form
THE WTNESS: |'m not sure what you mean
by things inside a chip, but if I -- if | go to a fab

and a piece of die comes out and it gets cut up into
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chips that go into different, you know, buckets or bins
we call themand I pull one out, soneone's going to
view that as a piece of hardware at that stage.
Q (By M. Lewis) How about if I go to Mcro
Center or Fry's or any kind of store that sells
m crochips to designers, tinkerers, whatever? The
thing inside the box, the silicon, is it fair to say
that everything on the silicon is hardware?
MR. FAHM : Objection; form
THE WTNESS: | guess we'd need to be
nmore specific. Your question is |less of an engineering
one and nore of a, |ike, consumer products question as
to what whoever supplies mcrochips sticks on their
thing in the box.
Q. (By M. Lewis) |I'mtalking about just the
stuff that's on the silicon.
MR. FAHM : Objection; form
THE WTNESS: | don't know. We'd have to
go look. There's a whole -- fromthe time in ny
previ ous answer of the chip comng off the fab to when
it ends up in a box at Mcro Center, there is a whole
bunch of steps in there for creating a product that's
sold to consuners.
Q (By M. Lewis) Do any of them alter whether

the things that are on the silicon is hardware or not?
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A Well, I nmean, | guess if | take a piece of
har dware and throw a bunch of CD-ROMsE in there with
drivers and all kinds of other things that |I'm sure
we've all seen when we buy stuff at the store, the
things -- sonme of those things are software as part of
a consuner-facing product being sold at a retail store.

Q So to be sure, I'mnot tal king about the
additional things that m ght be in the box with the
silicon. 1'"mjust tal king about the physical chip,
square piece with sone pins sticking out of the
bottom - -

A. Fai r enough.

Q -- inserted into the notherboard, just the
chip. Is it fair to say that the things that are on
the chip are hardware?

MR. FAHM : (Objection; form

THE WTNESS: |'mnot sure. You know,
there -- there are pieces of silicon that are just raw
silicon without much of, like, | guess an ecosystem put

on them and then maybe there are other nore advanced
pi eces of hardware that have -- that a vendor chooses
to put sonmething on the hardware before it goes to like
a Dell to be plugged into notherboards. | haven't

| ooked at that in this engagenent.

Q. (By M. Lewis) Do you have experience with
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vendors pl aci ng an ecosystem on a chi p?

A. | have experience with selling, like, a chip
on a board to what we call OEMs, so not retail. People
that are taking the boards with a bunch of hardware and
buil ding systens fromthem And | guess | would say
|'ve also certainly worked with chips or processors
that are just bare silicon, that you have to do
everything to get it to conme alive kind of thing.

Q If a vendor were to put sonething on the
hardware, it's al nost tonol ogical, correct, that that
i's now hardware, right?

MR. FAHM : Objection; form
THE WTNESS: |'mnot sure | understand
t he question.

Q (By M. Lewis) Sure. Earlier you said that
there m ght be an ecosystem put onto a chip, that the
vendor chooses to put sonmething on the hardware before
it goes to like Dell to be plugged into notherboards.
Is that a fair characterization of what you said?

A. That's one exanple. Yeah.

Q Okay. So in that exanple, isn't it fair to
say that the things that the vendor put on the chip are
now har dwar e?

MR. FAHM : Objection; form

THE W TNESS: No. In that scenario there
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could be all kinds of things that a vendor puts on
t here.
support
devel opnent machi nes. There could be libraries on
t here.
It's software.
Q

har dwar e, correct?

Q

A
flash menory, that's a programin flash nmenory that
happens to be on the board that this vendor sold to
Dell in this exanple.

Q
m croprocessing chip. | don't want to expand it out to
an entire conputer.

A.

Q
A.
Q

about the case of raw CPU being sold to soneone who

Page 22

There could be ROMthat has |i ke a board

package and drivers to interface with

There could be all kinds of different things.

(By M. Lewis) But it's inplenented in

MR. FAHM : Objection; form
THE W TNESS: No.
(By M. Lewis) No? Wy not?

If | take a conmputer programand stick it in

| believe we were tal king about a

Okay.

I"mjust tal king about the CPU.

Okay.

Is everything that's on the CPU hardware?
MR. FAHM : Objection; form

THE WTNESS: | guess if we're tal king
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then is going to put drivers and operating systens and
other things on it, there is an exanple where the raw
CPU is just a piece of hardware.

Q (By M. Lewis) Can you put a driver or an
operating systemon a CPU? Strike that question. Let
me ask a different way.

Do vendors put drivers or operating
systenms on CPUs?

MR. FAHM : Objection; form

THE WTNESS: | would say ultimtely
those things |ike an operating systemw /Il run on a
CPU. | was initially answering your question to say if

a vendor sells a raw 64-bit CPU, then the CPU is that
pi ece of hardware we've been tal king about in terns of
the piece of silicon.

Q. (By M. Lewis) |Is that the end of your
answer ?

A Yeah.

Q Does the raw CPU contain -- strike that. Can
a raw CPU contain m crocode?

A. At a point along the way fromthe fab to
selling the CPU, if it's a CPU that uses m crocode, if
it's of that type of architecture, then at sone point
m crocode will be in the CPU which then gets sold to

soneone as a piece of hardware.
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Q. You say, "Then at sone point mcrocode will be
in the CPU which then gets sold to soneone as a piece
of hardware."

Is the m crocode then part of the

har dwar e?

MR. FAHM : Objection; form

THE WTNESS: In the sense that the
person buying the CPU, the -- in this very specific

exanmpl e of mcrocode, the m crocode nmakes the CPU
operate according to the specification that the
customer purchased, right? Wthout the mcrocode it's
presunmably not going to work, this raw CPU you're
selling. So they're part and parcel. For that type of
m croprocessor architecture, for the m croprocessor to
work, it's with the mcrocode that's very deeply inside
of it.

Q (By M. Lewis) So then is the m crocode part
of the hardware?

MR. FAHM : Objection; form

THE WTNESS: | guess it would depend on
what type of engineer you're asking. |In your scenario
of soneone buying CPUs | would think yes, it is. |If
you -- | will followup. |If you talk to a m crocode

engi neer, they m ght have different |anguage that they

m ght use.
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Q. (By M. Lewis) |Is there any software that

cannot be inplenented in hardware?

MR. FAHM : (Objection; form

THE WTNESS: | don't know. | would
think if you had a program | arge enough you just sinply
woul dn't have enough transistors to inplenment it, as an
extrenme exanpl e.

Q (By M. Lewis) Theoretically if I had all the
transistors in the world, no cap on transistors --
crunch all you want. We'll nake nore, oodles of
transistors, in other words, not running out of
transistors. In that world is there any software that
cannot be inplenented in hardware?

MR. FAHM : Objection; form

THE WTNESS: | would think there is a
| ot of variables to that. It would sound like yes, |
mean, if the software has to neet certain requirenents
or do certain things or have certain cost points or
mal | eability or programmability. There is a mllion
reasons why things don't get inplenented in hardware
dependi ng on a | ot of other vari ables.

Q (By M. Lewis) So |I'm not asking why one
woul d i npl ement sonething in software versus hardware.
"' m asking theoretically is there any software that

cannot be inplenented in hardware.
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MR. FAHM : Objection; form

THE WTNESS: | guess | don't have an
opinion on that. | don't know the universe of software
that exists today or will exist tonorrow

Q (By M. Lewis) Do you not know if there is
any software that cannot be inplenented in hardware?
MR. FAHM : Objection; form
THE WTNESS: | would say same answer.
There are a |l ot of reasons why we devel op software, and
| would think there are pieces of software -- this
sounds |like a theoretical mathematical analysis
exercise, but | really don't have an opinion on it.
There is many reasons why we don't do a |lot of things
i n hardware.

Q (By M. Lewis) Is it fair to say that the
reasons why we woul dn't make sonething in software
instead of in hardware are practical?

MR. FAHM : Objection; form

THE W TNESS: That woul d probably be one
aspect of it. | don't know that we have the ability to
make hardware today as an industry that can incorporate
every piece of software out there. It seens unlikely
to me.

Q (By M. Lewis) You're famliar with ASICs,

t hough, correct?
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A

Q
A

integrated circuit.

Q
A

Q

application-specific mean that we're inplenenting
sonet hi ng that could have been input in software and

har dwar e?

A.

to |li ke a general - purpose processor, it's sonething
that's specific to an application space, so it may do,
for exanple, a really specific type of efficient
filtering going back to our wireless tel ecom exanpl e,
whereas M crosoft W ndows presumably doesn't need turbo

codi ng-type arithnmetic to run W ndows.

Q
A

of ASICs you think of customcircuits that do specific

t hi ngs.
Q
A
Q

Page 27

Correct.
Do you know what ASIC stands for?

In nmy travels it's application-specific

We travel in the sane circles.
Okay.

Here's the question. Doesn't

No. It generally neans it's a -- in contrast

ASI C s a hardware, though, correct?

| would say generally yes, when soneone thinks

What is a kernel?
I n what context?
Let's start with popcorn.

MR. FAHM : Objection; form
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THE WTNESS: | guess it's --

Q (By M. Lewis) Strike that. Let's talk about
operating systens. What is a kernel?

A It's a piece of -- ny recollectionis it's a
pi ece of software that's rather |ow | evel that
i npl enents certain functionality that other |ayers --
software |l ayers of the operating systeminterface with
them rely upon kind of thing.

Q Goi ng back to our earlier discussion about
operating systens, is it fair to say that operating
systens generally are inplenmented in | ayers?

MR. FAHM : Objection; form

THE W TNESS: There are probably sone
references that use that |anguage. There's things like
a kernel space or a user space, things like that,
different privilege levels, and there is different ways
that different operating systenms get architected at a
hi gh | evel

Q. (By M. Lewis) |Is there a better term nol ogy
that we should use to describe what | refer to as
| ayers of the operating systenf

A. I mean, we're speaking in such a generic sense
| guess that's fine. |If there was a specific UN X
operating systens reference, we can use the |anguage

t hey use.
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Q. Okay. Is it fair to say that all or nearly

all operating systens have a kernel ?

MR. FAHM : (Objection; form

THE WTNESS: | would say a nunber of
t hem do, for exanple, when you tal k about things |ike
Linux or different flavors of Linux. | don't know that
all of them do.

Q (By M. Lewis) Is it fair to say that nost
do?

A | don't know if it's nmost or not. Sone
certainly do.

Q. When an operating system has something that it
refers to as a kernel, what is the role of that
structure, the kernel?

A. |'"d have to go back and | ook at an OS
architecture or reference. There is specific reference
for you on that to see how that operating system and
that kernel is designed. Even within |ike the Linux
community there is all different sort of debates about
how t hi ngs are done and architected and so forth. |
don't recall having a huge section on operating system
architecture and kernel design in ny declaration.

Q. Okay. But generally speaking, if sonebody
were to ask you about the kernel of an operating

system do you have a general understandi ng of what
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Page 30

t hat person is tal king about?

MR. FAHM : Objection; form

THE WTNESS: | would say general in the
sense of certain aspects of it. |It's a piece of
software. |It's got certain timng requirenents it
needs to neet. It's usually a very efficient, fairly

| ow-1 evel software.

Q (By M. Lewis) Okay. Wat is the basic role
of the kernel in an operating systenf

A One of the things it can do is respond to
requests fromother |layers of software, | think in
cases can do things |ike scheduling of jobs and
probably, depending on your exanple, has ways of the
software of the kernel to conmunicate to hardware or

hardware interfaces or things |ike that.

Q Is the kernel software?
A. Yes.
Q Does the kernel act transparently to the

prograns executing on the operating systenf
MR. FAHM : Objection; form
THE W TNESS: Typically if I"'mwiting
sonmething like an email client, the email client
doesn't have -- or doesn't interface with the kernel
directly.
Q (By M. Lewis) Does the email client know
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Page 31

what the kernel is doing?

A. In the sense of the email client isn't
normally making -- and this is in a very generic
example. At the application |layer you' re typically not
maki ng calls directly into the kernel, for exanple,
fromyour email application or sonething like that, in
my experience.

Q Earlier | used the word "transparently." \What
does that word nean to you with respect to
applications?

A. Well, in ny declaration |I tal k about things
happeni ng transparently, for exanple, transparent to an
operating system when | ower-|level things in the system
are happening. | don't recall tal king about
applications in ny declaration, but |I guess an exanple
m ght be if | have witten an email client that's going
and checking ny email and there's bad nenory cells
happening on ny solid-state hard drive, the emil

client generally isn't going to be aware of that. That

w ||l be taken care of transparently to the emuil
client.

Q When you say "transparently to the ennil
client,” that's because sone other systemin the

operating systemis handling that issue?

A |'"d say some other systemin the conputer is
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Page 32

handl i ng t hat.

Q Do you understand the concept of a black box?
Does that phrase nake sense to you?

A As a concept, yes.

Q Just so we're all on the sane page, what does
a bl ack box nmean to you?

A. It may be sonmet hing where things are happening
i nside the box and observers fromthe outside don't
necessarily know what's going in, but if I -- 1 put in
the nunber 7 it gives me the nunmber 8. If | put in the
number 9 it gives me 14. | don't necessarily know how
it's doing it inside kind of thing.

Q You just know that if you put in a nunber 8
you're expecting to get 14 out of it, correct? You
don't really care how it happens.

MR. FAHM : (Objection; form

THE W TNESS: I think, you know, sort of
in an acaden c exanple of a black box, that may be one
t eachi ng exanpl e.

Q (By M. Lewis) |It's kind of ironic that bl ack
box and transparent are kind of the sanme thing, isn't
it?

MR. FAHM : Objection; form
THE WTNESS: | don't know that that's

true.
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Page 33

Q. (By M. Lewis) OCkay. Does the operating
system -- strike that.

Is the kernel part of the operating
systenf?

A. In -- 1 would say in the sense that they are
both software. In the context that |I'mtalking about
with you right now, there are interfaces defined
between themin terns of how calls are nmade and things
i ke that.

Q. You woul d not say that the kernel is part of
t he operating systenf

A. | guess it depends on who you're asking.
tal k about operating systenms and kernels in ny
decl aration and the manner in which they are both
software and perform ng respective functions. There
are no doubt other references that refer to the
software of the kernel as a kernel space versus other
software |i ke an operating system But in the context
of my opinions, we're tal king about software in both of
t hese cases.

Q How does -- strike that. Does an operating
system control a processor?

A. In -- well, we'd have to | ook at what specific
functionality you' re tal king about, but in the sense of

scheduling jobs, for instance, is ny email client
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runni ng on the processor now or is nmy Web browser
running on the processor now, one of the things that --
or is the email client trying to access the file system

on the disk or types of things that operating systens

do.

Q
with the processor?

A
system for a specific processor and how that is
archi tect ed.

Q
processor ?

A.
with hardware and, depending on our definition of the
processor, the processor.

Q

A.

Q

A.
hypervisor is a piece of software that effectively
provides an interface or abstracts away underlying
hardware, and so we hear about it a lot in things |ike
vi rtual
heard about it in the market. And that's one

technol ogy that's used in that space.

Page 34

What part of the operating systeminterfaces

I need to go | ook at a specific operating

Is it the kernel that interfaces with the

There are aspects of the kernel that interface

Have you ever heard of the term "hypervisor"?

Yes.

What does hypervi sor nean?

So as | tal k about in my declaration, the

machi nes. I'"'msure we've -- sone of us have
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Page 35

Q. You used the phrase "abstracts away."” Can you
| et us know what that means in your -- from your
st andpoi nt ?

A One exanple is, just as I think Dr. Horst
tal ks about in his declaration, hypervisors doing
t hi ngs where you may have multiple operating systens
running -- or nultiple instances of operating systens
runni ng on a physical box, and a hypervisor is part of
t hat process, facilitating those operating systens to
run within that conputer rather than directly on
silicon or sonmething like that.

Q. The question was asking you to give nme your
definition of what abstract away neans.

A Well, that's one exanple of it. There's a |ot
of -- the term"abstraction” is used in a |ot of

different contexts in conputing.

Q What does it generally nean?

A. At a hundred-thousand-foot |evel, to nmaybe add
a layer of indirection or sonething. If I'm-- for
instance, if I"'mtrying to do division |Iike we talked

about earlier on a mcroprocessor that doesn't have it,
| m ght have sonme call to a library that I think is
just a vision and there is a bunch of things going on
behi nd the scenes, would be a definition of

abstracti on.
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Q
situation would nmean calling a library and not caring
how that |ibrary actually perforns the division as |ong
as it's perforned correctly?

A
abstraction in this case or |like we see an

object-oriented program that may be sonewhat true. |

nmean,

it take to cone back or what conpute resources are

used,

operation in a purely software sense doesn't
necessarily need to know how the division is
i npl enented behind the callee. [|'m done.

Q
necessarily needing to know how the algorithmis
i npl enent ed?

A.
maki ng a call to get the division and not having to
worry about the interfacing of, for exanple, the
hardware or sonething |like that. Again, it's a very
broad termthat we're talking about. | don't recal
this being part of ny declaration or perhaps
Dr. Horst's either. But, again, in conputing there is

many di fferent exanples of what we call abstraction.

Q

you care about other things, |ike how | ong does

but the caller making a call to do a division

Page 36

Is it fair to say that abstraction in this

| guess in a -- the sense of a software

Is it fair to paraphrase abstraction as in not

Not necessarily. | mean, abstraction can be

When you use the word "abstraction,” are you
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using i

field use it? 1t's nothing special?

however

trying

use the word "abstraction."

Q
hyper vi

provi des an interface or abstracts away underlying

har dwar

vi rtual
A.
Q

hyper vi
A

you and see where it tal ks about hypervisor.

Q

| ooking at?

A.
pat ent,

one or

Q

everyt hi ng?

A.

Page 37

t in the way that generally engineers in the

MR. FAHM : (Objection; form
THE WTNESS: | was using it in the way,
we got on this line of questioning, soneone

to do this division exanple in software m ght

(By M. Lewis) You said earlier that a

sor is a piece of software that effectively

e, and so we hear about it a lot in things |ike
machi nes.
Ri ght .
In the context of the '080 patent, what is a
sor?
| guess I'll need to go back to the patent for

Bef ore you do that, what are you currently

So I have a binder with ny declaration, the
and the Sutardja references and | believe maybe
two other prior art references.

Okay. |Is that binder a clean copy of

It is, yes.
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Q
exhibits? O 1 have --
A.
to use.
Q
at it during the |Iast answer, what exactly are you

| ooki ng at? What docunent is that that you're | ooking

at ?

A

with nmy declaration.

Exhi bit 2, please?

question before I start junping in.
Q
Exhibit 2. Can you tell me what it is?
A

patent owner's response for the '080 patent.

Q Have you seen this docunent before?

A. | have, yes.

Q Who prepared this docunent?

A | did.

Q Did you have assistance in preparing this
docunent ?

Page 38

Okay. Would you like those to be the

Sure. Yours are probably stapled and easier

And just to be certain since you were | ooking

| had just turned initially to the section

MR. LEWS: Can you mark this as

(Exhibit 2 marked)

THE W TNESS: So maybe you can reask your

(By M. Lewis) GCkay. | just handed you

This is a copy of ny declaration in support of
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A
correct things |like table of contents or

Cross-

her e,

drafted this.
Q
A
Cross-

work right on ny end, so there may have been help with

t hat ,

probably had used from sonething | had on file or mybe

had hel p from counsel on what those |egal definitions

wer e.

Q
docunent were provided under oath.
A
Q
A
Q

penal ties of perjury.

A. That's right. That's my understandi ng, yes.
Q If I refer to, quote, your declaration --
strike that.
If | refer to, quote, your declaration,
do you understand that |I'mreferencing this docunent,

Page 39

Only in the sense of perhaps soneone hel ped

references. It's all ny opinions and words in

and | certainly drafted the first version and

Did you draft the later versions to this?
Yes. Typically is the case | --

referencing tables and things |ike that never

and then sone of the |egal standards sections |

And you understand that the contents of this

That's ny understandi ng, yes.
And that they are provided under oath by you.
That's ny understandi ng, yes.

And by that we nmean that it was provided under
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Exhi bit 272

A Yes, | do.

Q. Okay. |'malso going to give you anot her
docunent .

(Exhibit 3 marked)

Q (By M. Lewis) Dr. Brogioli, I just handed
you Exhibit 3. Can you tell me what Exhibit 3 is?

A. This is the '080 -- patent nunber 10, 049, 080.

Q Ckay. Have you seen this docunent before?

A Yes, | have.

Q Do you understand that this patent is being
challenged in this | PR?

A Yes.

Q. | may refer to the '080 patent. | assune that

you understand this is what | amreferring to when
say that. Right?

A.

Q
this patent, correct? Anpbngst other things.

A
addressing certain of Dr. Horst's opinions regarding
this patent and sonme of his prior art references.

Q
after the 36th page is your CV.

A

Page 40

Yes.

And your declaration is providing opinions on

That's right. | would say ny declaration is

Can we go to Exhibit 2, your declaration? And

Okay.
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Q. Let ne know when you're there.
| am
Q. |"mactually going to go to, let's see, one,
two, three, four -- you know what? Let nme find it.

It's rather lengthy, sir. You ve been busy. Oh, |
went past it. Okay. Page 4 at the top.

A
Q

Yor k,

to 1997.

graduation from col | ege?
A.
guess.
Q
A

t aki ng co-ops and things |ike that.

Q And where did you graduate fronf

A. Renssel aer Pol ytechnic Institute.

Q In Troy, New York?

A. That's right.

Q And what year did you graduate?

A Like | said, |I believe |I finished in '98, and
my di pl oma says January -- January of '99 confirmation.

Q. Okay. We're going to march backwards in time

USA, hardware and software engineering from 1995

Page 41

Ckay.

It says Rensselaer Electric Mdtor Sports, New

Was this a project before or after your

Before. Yeah, before, and |eading up to, |

When did you graduate from col |l ege?

| think officially it was January of '99 from
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fromthat first entry on the top of page 4, so we're

going to be going back to 3, then 2, then 1

1997-1998. Is this still while you're in school?

design instructor; is that correct?

graduat e student paid positions | took when | was in

undergrad, teaching senior circuit design that year.

in Massachusetts from 1997 to 1998. Was that before

you graduat ed?

nmonths there in '97, was back on canpus, spent tine

there then maybe in the latter part of '98, is ny

general recollection.

position | should say. Let ne clean that up. Strike.

you wor ki ng on hardware or software or both?

faul t-tol erant operating systens, | guess two different

Page 42

Okay.
At the bottom of page 3, then, this is

-- it says Renssel aer Polytechnic Institute

That's right.

It says you were a digital mcroelectronics

That's right. | took, like, what are normally

Okay. Going up one, we have Stratus Conputer

Before and after. |If | renenber, | spent nine

Ckay. At this point intime -- at this

When you were at Stratus Conputer, were

| guess | would say both. | was working on
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flavors that we had, and on our fault-tol erant hardware
pl atfornms and testing and debuggi ng what was goi ng on
in the hardware.

Q. Were you designing any m croprocessors at this
rol e?

A. No.

Q Ckay. Going up to the next line, Vicarious

Visio

A. Yes.
Q. You were a | ead software engineer.

A. Yes. Although |I was designing hardware as

wel |

Q What hardware were you desi gni ng?

A This cane up yesterday. W, just to give

conte
conso
wor k

wor ks
on th
the i
ki nds
Mcro
your

t hi ng

Q. It says here that you were working on a gane

Page 43

ns, New York, do you see that?

but yes.

xt, were devel oping video gane titles, and the
le line that | was the first enployee there to
on, we needed tools to build things on your
tation and stick it on the console and | ook at it
e screen and vice versa and al so poke around into
nternals of the console to debug things and do al
of fun stuff. And so | was building PC -- like
soft Wndows 95 interface boards that go between
conputer and the console with cables to nove

s back and forth and do stuff |ike that.
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Page 44

for the Nintendo Col or Gane Boy, correct?

A That's right. And a bunch of other software
tool s and things.

Q Okay. | want to focus on the Gane Boy. Is it
correct that the Gane Boy device had a Zilog Z80 chip
init?

A. Ish, so that, but it was actually, | think, a
Hi tachi something or other that was a little different
than a proper Z80, but | don't recall all the nanes
anynor e.

Q Okay. And it's also true that the Color Gane
Boy was cartridge-based, correct?

A That's right.

Q. Was the cartridge hardware?

A | would say the cartridge itself is hardware,
yes.

Q Okay. Going back -- actually before I go
there, nowlet's go to the next line. It says Rice

University in Texas from 2000-2003. What was your role
at Rice University?

A. Wll, sony -- this line is tal king about one
thing, but fromI| guess roughly "99 to '07 | was
working on a master's and PhD in a research position,
and in these earlier years in addition to that | was a

graduate instructor of what was |ike undergrad senior
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Page 45

conputer architecture and then graduate | evel conputer
architecture and other types of classes, things like
t hat .

Q. Is it fair to say that was a m x of hardware
and software?

A Overall in that role, going from nmenory
probably yes, because there were | abs that were --
people witing code to run on processors and things

li ke that and simulation tools and all those things.

Q. Did you design any m croprocessors during this
time?

A. Yes.

Q Do these m croprocessors have nanes?

A Not |ike a publicly rel eased marketi ng name

ki nd of thing, no.

Q. These were microprocessors nmade for acadenic
wor k?

A. Sone yes, sone no. | think this tinme period
overl aps where we were doing design work for -- | don't
remenber the nanme of the conpany. |t began with an A
And they had these nultiprocessor Tigon network
interface designs that we were doing research on and
expandi ng for high-performance networking stuff. It's
maybe in nmy CV el sewhere or publications.

Q. You used the word "Tigon"?
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Page 46

A Yeah. T-i-g-o-n if | renenmber right.

Q Do you know what Tigon is? Today | nean.

A For them | think they nay have been call ed
Alteon Wb Systenms. It's probably in my publications
fromthis time frame. They were these -- were at the
time really high-performance network cards for, |ike,
big servers, and they had nultiple processors in them
and hi gh-performance nmenory and things |like that.

Q The next line up is also the year 2000 -- it
| ooks like it m ght perhaps be out of order -- where
you're working at Intel Corporation, or maybe this is
concurrent with work you were doing at Rice. Can you
expl ain the years?

A Yeah. They're effectively concurrent.
think I went to Intel research for sone period of tine
wor ki ng on what was the | A-64 technol ogy.

Q It says that you inplenented specul ative
mul tithreading support in the Intel 1A-64 conpiler; is
t hat correct?

A. Yes. We were | ooking at new ways of doing
this threading stuff on new architectures and |I was
actually -- the role was in the m croprocessor research
| abs group, so it was really tight collaboration
bet ween the conpilers and the silicon design people, in

a very short answer, because those types of processors
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Page 47

really rely on conpilers.

Q And to be certain, a conpiler is a piece of
software, correct?

A. In this context, yes.

Q Were you designing m crochi ps when you were

wor king at Intel?

A. | was interfacing with the peopl e designing
t he processors and -- trying to recall 20-sonething
years ago -- these instructions or we should do things

this way or the experinental data shows we should try
this kind of thing.
Q Ckay. Moving up to Ful bright and Jaworski --

first off, had you left Rice University at this point?

A No.
Q Ckay. When were you at Rice University as a
st udent ?

A Up through either the end of '06 or maybe
April of 'O07.

Q Ckay. And so you were at Ful bright and
Jawor ski concurrently with being a student at Rice?

A. That's right.

Q And you were a consultant, not a | awer,
correct?

A. That's right.

Q You're not a | awyer now, are you?

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830 Mercedes EX1038
Mercedes-Benz USA LLC v. Daedalus Prime LLC
IPR2023-01333



A W N

© 00 ~N o ou

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 48

A "' m not, no.

Q Did you work on any m croprocessors while you
were at Ful bright and Jaworski ?

A Probably. | probably | ooked at different
types of conputing devices. There were sone nmaybe
FPGA/ VHDL type things | was working on. And | noticed,
you know, | list the CDMA 2000 things. There was
probably processor stuff or application processor
stuff, baseband in there as well.

Q. Wuld it be fair to say you were working on
ASI Cs then?

MR. FAHM : Objection just to the extent
that it calls for the witness to reveal privileged
communi cat i ons.

You can answer .

THE WTNESS: | would say just going on
what |'ve listed here to probably try and jog nmy own
menory as nuch as anyone else's | may have been | ooking
at VHDL designs for circuits and things like that. |
don't recall nore specifically than that.

Q (By M. Lewis) Mving up to Texas Instrunents
line at the top of page 3, advanced architecture and
chip technol ogi es, were you working on m croprocessors
t here?

A Yes. They were nultiprocessor systemon-chip
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architectures for different types of workl oads.

Q
a chip?

A.
just as the nane says, a systemon a chip, so rather
than a -- like a bare mcroprocessor or a bare SRAM
chip --
chip or
got to the point where we can stick a bunch of this
stuff on one chip, and so you m ght have processors and
alittle bit of menory and 1/O, things |like that.

Q

A.
desi gni ng systemon-chip and | pick one up com ng out
of the fab, it's a piece of hardware.

Q

engi neer ?

my same answer, if | take that thing fromthe fab and

hand it to sonmeone who's an engineer, | think it's

still

Q
when a systemon a chip is no | onger hardware?

A.

a piece of hardware com ng off the fab |ine.

Page 49

Is there a general definition for a system on

I would say a sonewhat generic definition is

sorry. A lone mcroprocessor or a | one SRAM

sonething like that. Eventually the industry

Is a systemon a chip hardware?

Simlar answer to before. | f sonmeone is

Does it stop being hardware when it touches an

MR. FAHM : Objection; form

THE WTNESS: In that -- continuing with

(By M. Lewis) |Is there any point in time

| mean, at sone point along the way, assum ng
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Page 50

it's got programmabl e processors and nenory and fl ash
menmory or ROM or sonet hing, someone's probably going to
put a software application onit. | don't know when
that point in tine is. That doesn't preclude the
hardware from bei ng hardware.

Q. I f somebody adds sonet hing programmable to the
systemon a chip, is that program now on hardware?

A. | guess if that programis installed on the
systemon a chip and it's running, then there is a
program and software running on the hardware.

Q But that programis now on hardware, correct?

MR. FAHM : Objection; form

THE WTNESS: In the sense that your
programthat runs on the progranmabl e processor that's
part of the systemon-chip is running on the

system on-chi p, software running on hardware.

Q (By M. Lewis) | think this is a yes or no,
but I will let you give your answer the way you want to
give it.

If | put a program on hardware, it's on

har dwar e, correct?

MR. FAHM : Objection; form

THE WTNESS: In the sense that if the
program s up and running on a processor. |If we've got

a systemon-chip that's ARMbased and | wite an ARM
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Page 51

program and boot the machine up, then the programis
running on the systemon-chip or the ARM processor on
the system on chip.

Q. (By M. Lewis) |If a manufacturer put a
program on a systemon-chip and packaged it up and sent
it in the box to the purchasing engineers, didn't tel
themit was programed, is that program on hardware?

MR. FAHM : Objection; form

THE WTNESS: So sticking with nmy ARM
example, if I've got a piece of software that's witten
and | stick it in the EEPROM or sonething in this
system on-chi p package, then there's a piece of
software stored in the -- in that nenory of the
hardware. It later runs on the processor on the ARM
processor hardware.

Q. (By M. Lewis) When you say your ARM exanpl e,
you nean |ike A-R M

A. Yes.

Q. Yeah. | don't think that you actually
answered ny question there.

" masking that if a manufacturer of a
m croprocessor had i nplenented part of the
m croprocessor with, say, mcrocode, is that m crocode
on hardware?

MR. FAHM : Objection; form
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example within the -- for lack of a better termthe box

that's the microprocessor, the mcrocode is in the

processor.

Q (By M. Lewis) Okay. |I'mnow on page 2 of
your appendi x at the bottom Method Seven, from 2006 to
2007. It says you founded this.

A. That's right.

Q And is a financial engineering conpany?

A That's right.

Q Were you wor ki ng on hardware or software
t here?

A Sof t war e.

Q. Okay. Moving up to Freescal e Sem conduct or

from 2007 to 2009, it says you were a team | eader on
conpi |l er engi neering?

A.

Q

A.
of what
processors, and the flavor of the processors in this
exanpl e don't use m crocode, and they really depend on
the conpiler or vice versa, and so | was |ike dual duty
bet ween the conpiler division and next-generation

silicon and maki ng sure that they both sort of glued

Page 52

THE WTNESS: | guess | would say in this

Yeah. One of ny roles, yes.
And that's software, correct?
That portion of the job. So this was -- part

| was doi ng was we were designing new
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Page 53

t oget her three years down the road, so doing hardware
and sof tware.

Q What is VLIW

A Very long instruction word.

Q Did you work on any hardware while you were --
l et me ask you a better question. Strike that.

While you were at Freescale, did you
design any m croprocessors?

A Yes. We had one that was -- well, we had a
bunch that were currently shipping, and then there was
a next-gen that was supposed to -- take over the market
was the goal, as is always the goal. So |I spent a |ong
time working on that design.

Q. Okay. And you | ook like you had a hiatus and
then returned to Freescale in 20097

A Actually, no. M role just sort of
dramatically shifted. That's all one continuous sl og.

Q Ckay. Was your answer enconpassi ng both of
t hose |ines?

A. Effectively. The "09 to 2011 I was just --
now | guess chief architect was ny title, so | had nore
t hi ngs under ny purview and nore R&D and things |ike
that, industry-facing stuff.

Q Ckay. And next is RISC-V Foundation, which is

2018 to the present?
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Page 54

A That's right.

Q Now, you al so had sone other things to the
present. You're doing these things concurrently?

A That's right.

Q What is the RI SC-V Foundation? What is your
role with thenf

A So I"'mon their technical conmttee or
techni cal menber, and the overall idea is building
effectively open-source CPU designs so people can take
and build upon the community and either build their own
RISC-V or RISC-V. | call it RISC-V. But if they want
to put in a disk controller or maybe they want to build
one for servers or they want to build one for telecom
It's a relatively new -- | guess not new anynore, but
relatively newinitiative.

Q. Okay. Now RISC-V or RISC-V, that is an
instruction set, not a specification for a CPU design,
correct?

A. There is an instruction set with it that you
can custom ze, expand, et cetera, to design CPUs and
fab them

Q Okay. Is it fair to say that you were working
on hardware here?

A | would say in terns of what hardware designs

are and being involved in that community, and |I've
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worked with it hands-on, but it's been a little bit of
time since |'ve done that.
Q
| ecturer at The University of Texas Austin.
A
Q
A
woul dn't say that's the subject matter.
Q
A
Q
t el ecommuni cati ons, enbedded conputing software,
enbedded conputi ng hardware, and hardware/software --
|"m sorry. Software/hardware optim zation. Is it fair
to say that incorporates hardware in your teachings?
A
Q
A
desktop or not server, but maybe real-tinme systens,
things |ike hardware accelerators that m ght go into a
cel | phone or maybe sonmething |ike that, audio device,
things |ike that.
Q
conputi ng hardware?

A.

Page 55

Okay. Next it says you're currently a guest

That's right.
Are you | ecturing on hardware at UT Austin?

It probably conmes up at sone point, but, no, |

You're also an adjunct professor at Rice?

Yes.

And there you' re teaching wrel ess

That's right.
What i s enbedded conputing hardware?

In that context it was things |like -- not

How | ong have you been wor ki ng on enbedded

Probably since the '90s, late '"90s.
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Page 56

Q. Okay. What is the difference between enbedded
conputi ng hardware and enbedded conputi ng software?

A In the context of this position, one is
silicon design of a system for doing sonmething that --
| don't know. Engine control or antil ock brakes maybe.
And then the software aspect is the application that
may run on those processors and then sort of a deep
di ve on how do you wite and architect software here,
because the -- the silicon in this space isn't like a
general purpose processor or server. You don't get to
use Java and things. You kind of need to know how t he
silicon and the hardware work.

Q Okay. Two nore. | EEE and ACM Desi gn
Aut omati on Conference. This is on the bottom of page
1. What is that, and does it involve hardware?

A So it's a conference that's part of or rel ated
to IEEE, I-E-E-E, and ACM and it's a m x of people
fromindustry and people from acadenm a, and
typically -- so it's been going on for decades. The
areas | have tended to work in are |like enbedded
systenms, hardware and software, and also |ike hardware
design tools. So if you're designing ASICs there is
new ways to go about it or things like that.

And | guess for the last -- | don't know.

| think I actually started this in 2010 or so. But |
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have either been on the steering commttee or in sonme

years was chairing -- | think it was the enbedded
systens and software track, but | don't chair every
year. It's been a couple tines.

this your own personal conpany?

services?

falls under Pol ymathic Consul ting.

W t ness, have you done m croprocessor or other hardware

wor k under Pol ymat hi ¢ Consul ti ng?

The tine is 11: 34.

The tine is 12:00.

Does the invention of the '080 patent control power

managenment ?

Page 57

Q Ckay. And last, Polymathic Consulting, is

A. Yes.

Q And is this the venue for expert w tness

A Anmongst other things, but this type of role

Q. Okay. And outside of engagenents as an expert

A. Not that | can renenber.

Q. Okay.

MR. LEWS: Let's go off the record.

THE VI DEOGRAPHER: Going off the record.

(Recess from 11:34 to 12:00)

THE VI DEOGRAPHER: Back on the record.

Q. (By M. Lewis) Welcome back, Dr. Brogioli.
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Page 58

A Well, the patent tal ks about -- certainly
t al ks about power and the notion of having these
various nulticore processors and processors of -- that
are inplemented in different ways and how t hose operate
in terms of a systemthat is doing things related to

power or power managenent | woul d say.

Q What is power in this context?
A. I would say generally in this area of
t echnol ogy power is the anount of power -- power is the

anmount of voltage and current, for exanple, that's
bei ng consuned by a devi ce depending on how it's being
controll ed or operated, and in sone cases you want to
get performance out of a device but maybe get enough
performance w thout burning as nuch power as you need
to.

Q. When we are using the word "power" here, we're

not tal king about occupational power, right? W're

t al ki ng about wattage, like electrical power?
A | would say that's one thing that these
references contenplate. There is also, as | recall, in

sone places they tal k about performance and things |ike
t hat .

Q. Okay. \When we use the phrase "power control™
or "power control managenment” or "controlling power

managenent , " we're tal king about the electricity
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consuned, correct?
A That's generally right in this matter. That's
what's -- that's what the patent is generally -- one of

the things it's tal king about in nonitoring and things

i ke that.
Q. And you said that there is a relationship
bet ween the power and the voltage and the current. |Is

that sinple P equals IE?

A. Yeah. | was referring to, |ike, power is
vol tage and current equation. Yeah.

Q Okay. \Where P is power and I is current and E
is vol tage?

A That's fine.

Q. Al right. There is a relationship, right,
bet ween the frequency and the power, correct?
General ly speaking, if you increase the frequency of a
chip you're also increasing the power?

A. | would say the notion generally if you're
trying to increase the frequency that some circuit is
switching, well, in certain cases you may need to
i ncrease or be m ndful of other aspects. The power
t hat gets consunmed are heat or things |ike that.

Q. Again, there is a relationship between the
frequency and the power, correct?

MR. FAHM : Objection; form
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THE WTNESS: | would say it depends on
the circuit or systemyou're |ooking at. There can or
can't depending on the systemyou're | ooking at. Those
are subjects that sone of the references talk about in
different ways and | tal k about in ny declaration.

Q (By M. Lewis) And what is the relationship
bet ween frequency and power? If | |ower the frequency
does that adjust the power?

MR. FAHM : Objection; form

THE W TNESS: The power of what?

Q (By M. Lewis) The power consuned.

A. | understand that part. | nmean, you're
tal king about -- | guess just as | say in ny
decl aration, you can have different processor cores
t hat behave differently for a given frequency. | may
be able to turn it up or turn it down for one or adjust
each of the respective cores and they have different
characteristics associated with them dependi ng on how
t hey' re designed.

Q Let's discuss sonething sinpler, instead of
cores and nmaybe a conpl ex processor circuit, nmaybe just
a sinple ASIC, just a filter. If | increase the
frequency that that filter is operating at, do |
i ncrease the power consuned?

A | guess it depends how -- what technol ogy
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you're using to inplenent this filter or what
frequenci es you're tal king about running your --
runni ng your design at.
Q Is there any situation in which | can increase
the frequency and it would | ower the power consunmed?
MR. FAHM : Objection; form
THE W TNESS: Dependi ng on how your
filter exanple is inplenmented, there probably are.
Q (By M. Lewis) How could I inplenment the
filter so that it would consune | ess power when |
i ncrease the frequency?
MR. FAHM : Objection; form
THE W TNESS: There m ght be a case where
you're inplenenting your filter at a certain rate, and
if you want to turn the filter rate up or the sanple
rate up but you do other techniques in the hardware to
sel ectively power down things or sonmething |like that,
you woul dn't necessarily burn nore power. It's
possi bl e you m ght burn | ess dependi ng on your
i npl ementation in the specific exanple you're talking
about .
Q (By M. Lewis) But you won't agree with ne
that if | take a sinple circuit and | increase the
frequency of it, it's going to consunme nore power?

MR. FAHM : Objection; form

Veritext Lega Solutions

215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830 Mercedes EX1038
Mercedes-Benz USA LLC v. Daedalus Prime LLC
IPR2023-01333



A W N

© 00 ~N o ou

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

circuit"?

Q. (By M. Lewis) Let's say a --

this context.

Q. Okay. Let's consider a revolving register.

eventual ly links back to the front, put a bit in the
beginning and it cycles to the next register which
cycles to the next register which eventually, after a
|l ong chain, is |linked back to the front, so it's a
continuous | oop. That one bit is going to be cycled

t hroughout the register, sinplest clock-based circuit

clock, is there any circunmstance where | would not be

i ncreasing the power consumed by that sinple circuit?

scenari os or the specifics of what you're tal king
about. It sounds like if I"ve got this sort of chained
set of registers, if |I'munderstandi ng your exanple
right, you mght want to run it at different speeds.
There may be some point -- there may not -- where the

swi tching speed of the transistors isn't fast enough or

Page 62

THE W TNESS: What do you nmean by "sinple

| don't consider a filter a sinple circuit in

I mean by that is a chain of registers that

| can think of.

If | increase the frequency of that

MR. FAHM : Objection; form

THE W TNESS: | haven't | ooked at all the
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sonet hing, but that's just sort of how transistors
wor K.

Q. (By M. Lewis) The power's consumed when it's
swi tching, correct? The transistor?

A. There will be power consuned when the
transistors are switching, and then, as | talk about in
my declaration, there is also other power consunmed when
they' re not switching. Yeah.

Q If I switch twice as fast, I'mgoing to
consune nore power, correct?

MR. FAHM : Objection; form

THE WTNESS: Not -- | mean, you need to
be nore specific. It depends on what types of
transi stors or the size of themor other aspects as to
what's going on and how this systenis -- what the power
characteristics of it are, and there's all kinds of
variables to take into account, you know, when we -- |
tal k about sonme of this in ny declaration.

Even just manufacturing these kinds of
devices there is variability that needs to be tested
and accounted for in conplex ways and then putting
fuses and things in the device so that the systens
know, okay, the variance of this device versus that.
They' re conpl ex systens.

Q. (By M. Lewis) | amnot talking about
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changing the system |I'mtalking about a circuit that
| can run at a base frequency and, say, a turbo
frequency that's higher than the base frequency. So
all I"'mdoing -- the only thing I'm changing is the

cl ock speed.

Isn'"t it correct that if | increase the
clock speed I will increase the power consuned by that
sinple circuit?

A | think you could construct a sinple circuit
for a teaching purpose where if | keep turning up the
frequency on it the power consunption nmay be goi ng up
on transistor switching or sonething |ike that.

Q Okay. Now - -

A That's a very -- seens like a very different
exanmpl e than what we're tal king about in these patents,
but okay.

Q Well, in the patent we're not changing the
circuit md use, right? W're just changing the speed
at which the circuit is operating, the frequency at
which the circuit is operating, correct?

MR. FAHM : Objection; form

THE WTNESS: No. The frequency is one
aspect of what the patent tal ks about, but it also
tal ks about different aspects of the cores and their

instruction set and how they' re designed and different
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things as | recall.
Q
variable -- the instruction set, correct? 1In the '080
patent they're all using the sane instruction set,
correct?
A.
are using the sanme instruction set.
Q
vari abl e about transistor sizing or maybe core sizing,

but the main constraint of the '080 is that all the

cores

instruction set is one thing the '080 tal ks about.
Q
germane to the discussion of the '080, correct?
A.
decl aration how either of the cores of the '080 having
the same instruction set or maybe changi ng instruction

sets inpacts power one way or the other.

Q

and |

tal king about. We're tal king about one of the cores in
the '080. |If | increase the frequency of that one

unitary core, doesn't that also increase the power

Page 65

(By M. Lewis) Well, we can renove the

| think that's ny recollection, that the cores

So that variable is gone. The -- there is a

use the sane instruction set, correct?

MR. FAHM : Objection; form

THE W TNESS: The cores having the sane

(By M. Lewis) So that variable is not

| guess | would answer | don't discuss in ny

Okay. Well, let's focus on exactly one core,

don't think it even nmatters which core we're
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out put, the power consuned?

MR. FAHM : Objection; form

THE WTNESS: It sounds |ike your
gquestion is simlar to sonmething that the patent talks
about. Inny -- 1 wll go to paragraph 29 in ny
decl arati on where the patent tal ks about power consuned
by a processor being correlated with performnce
capabilities and that generally the processing
performance corresponds to power savings -- or
decreasi ng processi ng perfornmance corresponds to power
savi ngs and vi ce versa.

Q. (By M. Lewis) That's not responding to ny
guestion, though, because |I'm aski ng about a core, not
the entire processor, and |'m aski ng about frequency,
not performance capabilities.

So isolating to a single core and
di scussing the frequency at which that core is being
operated at, would you agree with ne that if | increase
the frequency I amalso going to be increasing the
power consuned by that core, if I do nothing else
except increase the frequency?

MR. FAHM : Objection; form

THE WTNESS: So | think if you have a
core on your test bench and it's running at a certain

frequency and | keep increasing and increasing the
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frequency, you are going to start consum ng nore power
| would think, just as a generic exanple. At sone
poi nt things may break down and no | onger function
right or there's other variables there.

Q (By M. Lewis) Okay. Does the '080 control
power managenment in hardware?

MR. FAHM : Objection; form

Q (By M. Lewis) Let ne ask a different
question if that's all right.

Does the invention of the '080 control
power management ?

MR. FAHM : Objection; form

MR. LEWS: Let nme strike the question.

Just so | understand the objection,
what's the issue?

MR. FAHM: | think the question is
inconplete in your way it's been forned because you
haven't descri bed what the invention of the '080 patent
is.

MR. LEWS: Okay. Thanks.

Q (By M. Lewis) Does the '080 patent disclose
power management ?

A. I would say at a high |level the patent talks
about power managenent techniques that | discuss in ny

decl arati on.
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Q. Does the '080 discuss power managenent being
controlled in hardware or software or either?

A |'d say the patent tal ks about, for instance,
in Claiml the plurality of cores and the power
managenent hardware and an operating systemto execute
on the nmulticore processor and nonitoring demand for
mul ticore processor. So there are aspects of | would
say hardware and the operating systemitself being
sof t war e.

Q. | just want to make sure | understood the | ast
little bit of your answer there.

You said there are aspects that you would
say are hardware and the operating systemitself being
software? |Is that what you said?

A It sounds like simlar to what | said.

Q. What is the power managenent hardware

di sclosed in the '080?

A. ['"ll go back to the patent for you.
Q Sur e.
A. So one cite | see is in Colum 4 at 47,

tal king about the Figure 6 power nmnagenment process
flow that can be executed, for exanple, with power
managenent software that is running on the

mul ti processor, dot dot dot. "Conversely, the power

managenent process flow of Figure 6 can be executed
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entirely in hardware on the nultiprocessor or by sonme

combi nation.”™ |'mjust continuing on.
Q. Can you finish reading that sentence?
A | guess | will start over. "Conversely, the

power managenent process flow of Figure 6 can be
executed entirely in hardware on the nultiprocessor or
by sonme conbi nati on of such hardware and software."

Q So is it fair to say that at the time of the
'080 patent that the inventors at |east understood that
t he power managenent could be software, hardware, or
sonme conbi nation of the two? Correct?

A. It sounds like what they're saying here is you
can do it in hardware or you can do it in a conbination
of hardware and software, as |east as they're
descri bing the Figure 6.

Q. Does the ' 080 disclose why you would do the
power managenment in hardware versus in software or
versus a conbi nation of the both?

A. Well, the passage | just read says in -- let
me go back. "Entirely in hardware on the

mul ti processor or by sone conbination of such hardware

and software.” | don't recall in ny declaration or
perhaps Dr. Horst -- and | hope |I don't confuse his
name wi th another one of the experts -- tal king about

what the patent discloses in terns of notivation for a
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particul ar design choice. It may be in the patent.
just don't recall from nenory.

Q. It doesn't say, does it?

A. | don't recall. Do you want me to continue

goi ng through the specification or --

Q. If you have nore thoughts, | --

A | can conti nue.

Q -- 1'"d love to hear them

A. | pause. The initial question is why
soneone -- maybe | should hear your question again.

Q The question was does the -- strike. Does the
' 080 di sclose why you would do the power managenment in
har dware versus in software versus a conbi nation of
bot h?

A. So I'mjust skinmng -- | have been ski mm ng
t hrough the specification. | guess |I'd need to go back

through it. To the extent it says nore about that,
sounds |i ke sonething that | don't address in ny

decl ar ati on.

Q Ckay. Can you | ook at the bottom of Col umm 5,

around line 56? Let me know when you're there.
A. Okay.
Q You see the sentence that starts "l ower
per formnce"?

A. Yes.

It
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Q. Can you read that?

A Lower -- excuse ne. Lower --

Q. Through the end of the paragraph. |'m sorry.
A ['"'msorry?

Q Through the end of the paragraph. [|'msorry.

"Lower performance nmay be recognized with

| ower cores, but no special adjustnents as to the
content of the instruction streans should be necessary.
In various alternative inplenentations, one, the
har dwar e/ machi ne readable firmvare can nonitor and
control the core mx, or, two, the hardware can
relinquish control to the operating systemand let it
noni tor the demand and control the core mx."

Q. Okay. So is it fair to say that that passage
is referring to whether hardware or software is going

to be controlling the core m x there?

A. Okay. Let ne read the paragraph again.

Q Sure.

A. So it looks like this passage is tal king about
the scenario of -- well, it's tal king about the sane

instructions it seens |like across the cores, and

roughly at 56 | ower performance can be achieved with
| ower
streams, and then the hardware and it says machi ne

readable firmvare can nonitor and control the core m X,

cores and no adjustnents to the instruction
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or intw it states the hardware here can relinquish
control to the operating systemand it's going to do
the nmonitoring of the demand for the -- and control for
the core m x

Q So it's dividing this into two manners of
controlling the core mx, right? There is
har dwar e/ machi ne readabl e firmvare on the one hand and
sof tware bei ng the operating system on the other hand,
correct?

A It sounds like in this alternate
i npl enentation the Clause 2 is tal king about the
hardware, but in this case it's going to relinquish
control to the operating system and that operating
systemis going to nonitor the denand.

Q Okay. How will the operating system control
the core m x?

MR. FAHM : Objection; form

Q (By M. Lewis) Do you understand the
guestion, sir?

A. ['"mnot sure -- I'"'mnot sure I'mentirely
under st andi ng.

Q Yeah. Let ne try to ask it slightly
different, then.

In the '080 patent, when we relinquish

control to the operating systemand let it nonitor
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demand and control the core m x, how does the operating
system control the cores?

A | would say just as probably Claim1 tal ks
about where the operating system executes on the
mul ticore processor and nonitors a demand here and then
controls the power nmanagenent hardware based on, in
this case, the demand the operating system s seeing.

Q The operating system controls the hardware
here, correct?

A That the operating systemis executing on the
mul ticore processor to nonitor that demand.

Q. The operating systemis controlling the power
managenent here, correct?

A Li ke Claim 1 says, the operating system
executing on the nmulticore processor, it's going to
nmonitor and control the power managenent hardware based
on the demand.

Q Do you know whi ch conponents of the operating
systemw || control the power managenent ?

A. What do you nmean by "which conponents"?

Q Does the ' 080 discl ose which conponents of the
operating systemw |l control the power managenent?

A. That sounds |ike sonething I don't -- | don't
think Dr. Horst raised or | responded to in ny

declaration in terms of is it Red Hat Linux Version X
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with Module Y interfacing to Z. | don't think that's
sonmething | discuss in my declaration.

Q. Do you know if the '080 discloses this?

A | don't recall frommenory. | don't think
that's sonmething |I tal ked about in ny declaration. |
know that it, for instance, in Colum 9 gives exanples
of various operating systens |like UNI X and Li nux and
things like that. | don't think in my declaration or
Dr. Horst talk about -- | think your question is using

t he | anguage of operating system conponents.

Q You said Colum 9. Did you nean a different
col um?

A. l"msorry. Colum 7, roughly starting around
line 40. I'msorry. Roughly around 33.

Q Wul d you agree that the '080 patent actually
does not descri be the conponents of the operating
system t hat woul d control power nanagenent?

A. | haven't -- for the scope of what | discuss
in ny declaration, | don't recall going through that
exercise in terns of, to use your |anguage, what
conponents of an operating systemthe '080 tal ks about
or doesn't tal k about.

Q. Okay. Does the '080 patent claima particular
portion of the operating systemcontrolling the power

managenent of the chip?
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MR. FAHM : Objection; form
THE WTNESS: So as | recall | talk about
Claims 1 and 9 -- independent Clainms 1 and 9, and -- in
nmy decl aration, and those clains nention an operating
system for exanple, and | also tal k about Claim17,
anot her independent claim which also nentions an
operating system | don't -- | haven't gone through
the patent to -- again, and | don't recall Dr. Horst
doing this. Mybe he did -- analyzing what the patent
does or doesn't talk about in terns of operating
systenms or a finer |evel of granularity.
MR. LEWS: Okay.
(Exhibit 4 marked)
Q. (By M. Lewis) Dr. Brogioli -- I'msorry.
Dr. Brogioli, you have just been handed Exhibit 4. Do
you recogni ze this docunment?
A. Yes. This is the Sutardja or one of the two
Sutardja references, this one being the '748.
Q. Okay. Have you seen this docunment before?
A. Yes. | talk about certain aspects of it in ny
decl arati on.
Q. " monly planning on tal king about Sutardja
"748 in this interview today, but there is another
Sutardja reference that you have di scussed in your

decl arati on and our side has di scussed as wel |,
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A. That's right.

Q. That's the Sutardja '785, correct?

A. Let nme doubl e-check. That's the right nunber,

yes.

Q. Okay. For just bookkeepi ng purposes, when |
mention Sutardja, I"'mintending to talk about the
exhibit that's in front of you. |Is that fair?

A Under st ood.

Q. Can we agree to that?

A. Under st ood, vyes.

Q. Okay. | mght not always say Sutardja '748.
| mght just say Sutardja. |s that okay?

A Okay.

Q If ever you're confused by that because
it's -- of course, it makes sense that it could be
confused because there is nore than one. Please let ne
know so | can clean it up if necessary.

A. Okay.

Q Al right. And you understand that the
Sutardja references prior art to the '080 patent,
correct?

MR. FAHM : Objection; form
THE W TNESS: That, | guess, is perhaps

what | was informed in witing ny declaration.

Page 76
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haven't gone through things like file histories in ny
declaration or things |ike that.

Q. (By M. Lewis) OCkay. We were discussing
earlier about how an operating system -- whether an
operating systemcontrols hardware, right? Do you have
an understandi ng for how an operating systemcontrols a
CPU?

A. | guess you would need to ask a nore specific
question. There is a lot of solutions out there in the
wor | d.

Q Uh- huh. Generally speaking, though, is it
correct to say that an operating systemis the
interface between the applications and a CPU?

A There are scenari os where an application runs
on bare netal. There's other scenarios where
sinmulation may be in the mx or there are cases where
there are things, as we discussed this norning like a
hypervi sor, that are between, for exanple, hardware and
an operating system | guess we'd need to |look at a
speci fic exanpl e.

Q How about W ndows? Does W ndows operate as a

conduit to execute the applications on a CPU?

A. | guess it depends how you're -- so we're not
getting into specific Wndows versions. | don't in ny
declaration. But | guess it depends how you're -- you
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know, if you're using it in a virtual environnent or a
virtual machine or sonething. But one way you can use
W ndows is to run applications |like Mcrosoft Qutl ook
on Mcrosoft Wndows on your |aptop, for exanple.

Q Is it the operating system s job to figure out
what execution -- I'msorry. Let ne strike that.

Is the operating systems job to figure
out what lines of an executable are going to be
sequenced to a CPU at an appropriate tinme?

A | don't understand the question.

Q Okay. So an application is made up of lines
of executabl e code, correct?

A | -- I"'mnot trying to be difficult. | guess
if I"'mat ny desk witing an email client in Java,
there is lines of code in ny, you know, desktop
devel opnent environnent. By the time | billed -- |
t hi nk my exanple was an email client. |If -- once |
conpile that and put it into an application, you don't
really have the notion of, like, lines of an
application. | nean, there's data and instructions and
things |ike that that conprise the email client I'm
writing and probably libraries and stuff |ike that.

Q. Okay. Let ne use that word, then. An
application is made up of lines of instructions,

correct?
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A | would say it's nmade up of instructions and
dat a.

Q. Okay. |Is it the operating systemthat
controls when the instructions and data are sent to the
CPU?

A | would say, sticking with our email client
exanpl e on sone flavor of Wndows, the operating system
will give the email client time on a processor to run
and update and send out your emmil and things |ike
that, during which tinme it's executing instructions and
presumably using data that's part of that application.

Q. Okay. And if the operating system were
mul tithreaded |ike nost nodern operating systens are,
is it the operating systemthat controls when you're
running the email client and when you're running the --
| don't know -- Web browser, the Excel spreadsheet?
Does the operating systemdo the threading for you?

A. I would say in this case the operating system
is going to do the tasking or the nmultitasking of is it
emai|l or the browser running or Spotify or Netflix or
what have you

Q So the operating systemis dictating what the
CPU is going to be working on at this nonent, be it the
application one or application two or application N,

correct?
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A | would say the operating systemw || schedul e
different jobs, things like an email client or other
things that a user is really not aware of, to give them
CPU ti ne.

Q Ckay. \What is a systemcall?

MR. FAHM : Objection; form

Q (By M. Lewis) Does that phrase nake sense?

A. It's a phrase | amfam liar with, but | think
we'd have to add sonme context. | don't think | talk
about themin my declaration. |If | do, you can pl ease

point ne there.

Q. In the general sense, systemcall's a term
you' ve heard of, correct?

A Yes.

Q And that's a -- kind of a termin the industry
that's related to operating systens?

A. | would say at a very high level, yes, or
think it's even related to things Iike ACPlI or things
i ke that.

Q Just for making sure we're on the sane page,
what is ACPlI again? Not again. You haven't said it
yet. What is ACPI?

A. | think it's advanced configuration and power
interface, if I'mrenmenbering right.

Q. It's a power managenent system right?
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A Part of what it does.

Q Li ke a standard?

A. It does a lot of things, a lot of different
| ayers, but -- but, yeah, systemcalls as | recall are
things to get sort of |lower |evel or internal
I nformati on about what the machine with software is
doi ng, things like that.

Q Ckay. Look at your declaration at page 25,
par agraph 52.

A. Okay.

Q Feel free to read that if you want. My
guestion again is what is a systemcall.

A. Okay. Let nme just read the paragraph. Okay.
Right. So these are the -- | think the systemcalls
mentioned in Sutardja. And so what -- what's being
described in Sutardja and what |'mtal king about in
this paragraph is, for instance, at the fourth line
down the kernel and the PMS, they only nmake system
calls to that core swtching nodule, and then the core
switching nodule, et cetera, will go off and do its
thing in response or things will happen such as
di sabling interrupts, generating systemcall to
hypervi sor or the core switching nodule, and then that
in turn is triggering the transition.

Q Okay. So what is the systemcall? Wat does
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mean in that context?

nodul e and/ or the kernel nodule 220 disable interrupts
and then generate a systemcall, and that system cal
calls into the hypervisor nodule or a core sw tching
modul e, and then either the hypervisor or that core
switching nodule -- as it says, either the core

swi tchi ng nodul e may be standal one or integrated into

t he hypervi sor nodule, which is software, and then that
is what's -- the core switching nodule then transition,
switch, the operations fromthe LP core to the HP core.
So what Sutardja is saying in 253 is the use of a

systemcall to performthis process.

system when a system-- let ne try again. Strike that.

systemcall, isn't it controlling the processor?

say in 52, the kernel or the PMS nodule only nake a
systemcall, and then that systemcall is going to, for
exanpl e, the core switching nodule, and the core
swi t chi ng nodul e does things such as about seven |ines
down in ny paragraph 52. The core profile nodul e 240,

the PMS nodul e 242, and/or the kernel nodule 220

Page 82

That it is in the case of Sutardja -- | guess

That the -- | guess third |ine down, the PMS

Okay. Thank you. Isn't that the operating

So when the operating system sends the

Well, the systemcall -- one nmonent. Just as
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di sable interrupts and generate a systemcall to the
hypervi sor nodul e, and then the hypervi sor nodul e or
that core switch nodule are triggering this transition.
And so it's that internedi ate hypervi sor conponent that
" mreferring to here.

If you continue down on the top of page
26, sanme paragraph, as | say, a person of ordinary
skill in the art reading this passage woul d under st and
that the core switch nodule, not the operating system
that controls the hardware to nake the sw tch.

Q If the systemcall triggers a transition as it
says in the '748, the Sutardja reference, it's causing
the transition to happen, right?

A If the operating systemis making the system
call here, it's not that systemcall that's perform ng
the operation. Just as | say, that it's ultimately the
core switch nodul e and not the operating systemthat's
controlling the hardware to make that switch, and
then -- just as we continue to ny |ast sentence, and
then makes the transition fromone core to another and
then returns control to the operating system

Q But the operating systemis triggering the
transition when it makes the systemcall, correct?

A | would say the systemcall is what

conmuni cates here to the core swi tching nodul e that
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then has the core switching nodule perforning these
steps that we're tal king about.

Q. Does the '080 patent explain what control
means in this context?

A. Does the '080 patent discuss what control

nmeans - -

Q Uh- huh.

A. -- is your question? Not Sutardja? | don't
know. We'd have to go back to the '"080. | think
that's sonmething a person of skill in the art would

understand and | nmentioned earlier in terns of callers
and cal |l ees.

Q So, for instance, in Claim1l of the '080 near
t he bottom - -

A. One second.

Q Uh- huh. You want to follow with me?
A. Yeah, pl ease.

Q Ckay.

A. Okay.

Q

Second limtation, power nmanagenent hardware
to, froma state where the first plurality of cores and
t he second plurality of cores are enabl ed, disable al

of the first plurality of cores for a drop in demand
bel ow a threshold wi thout disabling any of the second

plurality of cores, wherein an operating systemto
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execute on the nulticore processor is to nonitor a
demand for the nulticore processor and control the
power management hardware based on the denand.

A Okay.

Q If the operating systemis sending a system
call that results in a change in the power managenent
har dwar e, has not the operating systemcontrolled the
power managemnment hardware?

A. The -- no. There's a call that calls into
anot her piece of functionality, and that second piece
of functionality is controlling the behavior of things.

Q. If | sent you a letter via the email, have I
communi cated with you?

MR. FAHM : Objection; form

THE WTNESS: | guess in this very far
removed exanple, if you consider witing something on a
pi ece of paper and sending it me and ny reading it you
communi cated information to me, | guess that's
communi cati on

Q (By M. Lewis) But | didn't actually deliver
that letter, right? | gave it to the post office, and
they did sonething, and it arrived in your mail box, at
whi ch point you opened it and read it, correct?

MR. FAHM : Objection; form

THE WTNESS: | guess in your
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hypot heti cal scenario you can send a letter or take it
to the post office, and then they will deliver it to ny
mai | box, and | can read it.

Q (By M. Lewis) But once |l put it in the
mai | box, | am effecting communication with you,

correct?

conmuni cating with me by putting it in the mil box.
You're putting it in a mailbox. A whole separate
process of events and service providers kicks in.

Q. (By M. Lewis) So am | being fair to say that
direct control and if there is any internediaries, then
it's no |l onger control?

A

tal ki ng about a nonent ago in Sutardja or the U S.

postal systenf

A.

Q | asked the question.
Sorry. Apol ogi ze
Q It's okay. | think they're one and the sane,
aren't they? 1| don't think that somebody woul d say, "I

have not communicated with you because sonebody el se

delivered the communi cation that | wote to you." How

Page 86

MR. FAHM : Objection; form

THE WTNESS: | wouldn't say you're

understanding of the word "control” is limted to

Are you asking about control in the claim

Claim 1l of the patent or the control you were
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is that different in the context of the operating
system maki ng a systemcall to sonething the operating
system knows will effect a triggering in the processor?

MR. FAHM : Obj ecti on.

Q (By M. Lewis) That's the point of the system

call, correct? To do sonething in the processor?

MR. FAHM : Objection; form

THE WTNESS: | can't really draw
parallels between the mailing of a letter scenario to
how conputers work. It's just as Sutardja says, right?
There is the systemcall and then -- let nme go back
here. And then you have the core sw tching nodul e, not
the operating system and it's the core sw tching
nodul e that controls the hardware and makes the sw tch,
and then, just as Sutardja says, the core swtching
nodul e is taking control, nmakes the transition, and
then returns control back to the operating system

Q (By M. Lewis) What is the point of the

systemcall if not to control the power managenent of
t he chip?
A. In this scenario the systemcall is to have

the core switching nodule here control hardware and
make a switch fromone core to another. That's the
architecture and design of the solution that Sutardja

is tal king about.
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Q. Does the '080 explain what granularity of
control is required for control under Claim1?

A | don't think | talk about what, to use your
words, granularity of control in Claim1l, quote,
control the power managenent hardware based on the
demand. |'mnot sure actually what you nmean by
"granularity," but | don't recall discussing
granularity in ny declaration.

Q Does the '080 explain what |evel of control is
required for control under Claim1?

A. That it states -- as it says in Claim1l, there
is an operating systemto execute on a nmulti -- on the
mul ti core processor and nonitors demand for the
mul ti core processor and control the power managenent
hardware. | guess simlar to your "what nodule of the
operating systent question fromearlier, | don't recal
if the patent gets into that |evel of detail or if
Dr. Horst raised that, or | don't recall discussing
t hat either.

Q | don't think that answers ny question,

t hough.

' m aski ng does the '080 explain what
| evel of control is required when using that word
"control" in Claiml.

A And it says the -- "and control the power
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managenent hardware based on the denmand," so the
control is control sufficient to control the power
managenment har dwar e.
MR. LEWS: VWhy don't we go off the
record.
THE VI DEOGRAPHER: (Going off the record.
The tinme is 1:01.
(Recess from 1:01 to 1:31)
(Exhibit 5 marked)
THE VI DEOGRAPHER: Back on the record.
The tinme is 1:31.
Q. (By M. Lewis) Welcome back, Dr. Brogioli.
We just handed you a new exhibit. Can you tell ne what
it is?
A This is the Mathieson reference, which is U S
2011/ 0213950.
Q Have you seen this docunent before?
A. Yes. | discuss portions of this in ny
decl arati on.
Q And do you understand that Mathieson is prior
art to the '080 patent?
A. That has been ny understandi ng, yes.
Q. Okay. |I'mgoing to ask you to use both hands
here. Your declaration, Exhibit 2, at page 30,

paragraph 59, do you see where you quote Mathieson's
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statenment that the transition is done transparently to
a high-level software, such as the operating systenf
Let's unpack that statement. Do you see it?

A. Yes.

Q Ckay. First off, what is the transition we
are tal king about here?

A. Ckay. |'mjust going back to Mathieson's
paragraph 43. So your question was the transition,
correct?

Q Yeah. What does the transition in this
par agraph nean?

A The transition is the -- what Mathieson is
tal ki ng about in 43, where | guess at that |ast
sentence in his 43, it's going fromthe first node to
t he second node or that second node to the first node,

and as it states, that's being done transparently to

the high-level software, |ike the operating system
Q Ckay. \What is the first node and second node?
A. Go back to make sure | don't have it the other

way around. So these are what | describe in paragraph
48 where there is a first node of execution of
processi ng operations on a first set of cores and, as |
recall, not the second set and then a second node where
t he execution of processing operations is on the second

set of cores and not the first set in Mathieson.
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Q. You said paragraph 48. Did you nean 487

A. No. | meant 58 of ny declaration.

Q. Okay. \What does transparently mean in this
cont ext ?

A. In this context it would be sonething that,

for instance, the operating systemisn't aware of, is
an exanple, where the operating systemitself isn't
effecting the transition itself.

Q Ckay. \What does high-level software nean in
t hat sentence?

A. In that sentence of 43, an exanple that
Mat hi eson is giving is the operating system and what
he's getting at there is high level in the sense of not
| ower levels in the software stack, things |like that,
per haps what he m ght consider sonething nmuch cl oser or
internal to the metal or sonething running on a power
or a -- like an I/Ounit or sonething |Iike that, higher
| evel being |ike an operating system or maybe | woul d
consi der hi gher |evel sonething |ike software running
on top of an operating system sonething |like that.

Q Li ke applications?

A. That may be the case what Mathi eson would al so
consi der higher-1evel software.

Q So the transition would be done transparent to

t he applications.
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A | guess one exanple he is giving is

transparent to the operating system | think -- |

it my be the case that he woul d consider those
applications as higher-|level software as well.
Q Okay. |Is the kernel high-level software?

A. I think in the context we're tal king about

considers higher level. | don't know that | tal k about
that one way or the other. Yeah. | think -- | don't
know t hat Mat hi eson nentions the kernel here. | guess

Page 92

recall tal king about applications in Mthieson,

| don't know that that woul d be what Mathi eson

we'd need to go back and see how Mat hi eson
characterizes that.

Q We earlier had a discussion about the
rel ati onshi p between voltage and current to power. Do
you recall that?

A. Yes.

Q And you agreed that power is proportional --
or I don't want to put words in your nouth. Let nme ask

it like this. Stri ke that.

A. Just if we're taking the equation power is
watts or voltage tinmes current, there is in that
equational relationship there.

Q. So all things being equal, if all | change is

I s power proportional to current?
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the current, | increase the power?

A. If we're putting that equation on the
whi teboard, if | increase the variable I, P wll go up.

Q. And simlarly if | increase the voltage and
not hing else, | increase the power consuned, correct?

A That's correct.

Q Can you |l ook at Figure 6 of Mathieson?

A. Okay.

Q Am | correctly characterizing this graphic as
a graph of frequency on the X axis and power on the Y
axi s?

A That is how Mat hi eson has | abel ed the X axis

602 and the Y axis 604.

Q
to say that |ooking at curve 606, for instance, as
frequency increases, power increases?

A.
increases along the X axis, line 606 noves further up
al ong the Y axis for power.

Q
Mat hi eson to say that | ooking at |Iine 608 Mathieson
di scl oses that as frequency increases, the power
consuned i ncreases for 608 as well?

A.

frequency increases along that X axis 602, WMathieson

Page 93

Okay. Am | correctly characterizing Mthieson

It is showing that for |line 606, as frequency

And simlarly, am | correct in characterizing

608 is showng a different trend |ine where as
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shows that power

Q Okay.

questi ons.

any questions

concl ude?

C. Brogioli,
1:43.

(Deposition concluded at 1:43 p.m)

VR.

MR.

THE VI DEOGRAPHER: You woul d like to

Thi s concl udes the deposition of M chael

PhD.

Page 94

i ncreases al ong 604.

LEWS: | don't have any further

FAHM Pat ent owner does not have

Going off the record. The tine is
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UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD

MERCEDES- BENZ USA, LLC,
Petitioner, | PR2023- 01333

U.S. Patent No. 10, 049, 080

DAEDALUS PRI ME, LLC,
Pat ent Omer.

*
*
*
VS. *
*
*
*

R R S S B S S b S R A S S R I I

REPORTER' S CERTI FI CATI ON
DEPOSI TI ON OF M CHAEL C. BROG OLI
JULY 31, 2024
R SR b A b S I I I S I B Ak I I A I I SR I S

I, Marsha Yarberry, Certified Shorthand Reporter in
and for the State of Texas, hereby certify to the
fol |l ow ng:

That the witness, MCHAEL C. BROG OLI, was duly
sworn by the officer and that the transcript of the
oral deposition is a true record of the testinony given
by the w tness;

That the deposition transcript was subnmtted on
August 9, 2024, to the witness or the witness's
attorney for exam nation and signature;

| further certify that | am neither counsel for,
related to, nor enployed by any of the parties or
attorneys in the action in which this proceedi ng was
taken, and further that I amnot financially or
otherwi se interested in the outconme of the action.
Certified to by nme this 9th dav of Auaust. 2024.

AMNonaha, Uanlaony -

MARSHA YARBERRY, TEXAS CSR 5100
Expiration Date: 07/31/26
Veritext Legal Sol utions

Firm Regi stration No. 571
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allotted, the transcript may be used as if signed.
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Tarek N. Fahm , Esquire
tarek. fahm @scendal aw. com
August 9, 2024
RE: Mer cedes-Benz USA LLC v. Daedalus Prinme LLC

7/ 31/ 2024, M chael C. Brogioli , PhD (#6832314)

The above-referenced transcript is avail able for
revi ew.

Wthin the applicable timeframe, the w tness should
read the testinony to verify its accuracy. If there are
any changes, the witness should note those with the
reason, on the attached Errata Sheet.

The witness should sign the Acknow edgnent of
Deponent and Errata and return to the deposing attorney.
Copi es should be sent to all counsel, and to Veritext at
cs-mdatlanti c@eritext.com

Return conpleted errata within 30 days from

If the witness fails to do so within the tine

Yours,

Veritext Legal Sol utions
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ERRATA SHEET
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PAGE__ LINE___ CHANGE
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Mer cedes-Benz USA LLC v. Daedalus Prinme LLC
M chael C. Brogioli , PhD (#6832314)
ACKNOWLEDGEMENT OF DEPONENT

I, Mchael C Brogioli , PhD, do hereby declare that I
have read the foregoing transcript, | have nmade any
corrections, additions, or changes | deemed necessary as
not ed above to be appended hereto, and that the sane is
a true, correct and conplete transcript of the testinmony

gi ven by ne.

M chael C. Brogioli , PhD Dat e
*If notary is required
SUBSCRI BED AND SWORN TO BEFORE ME THI S

DAY OF , 20

NOTARY PUBLI C
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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, 1if 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 APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.

Mercedes EX1038
Mercedes-Benz USA LLC v. Daedalus Prime LLC
IPR2023-01333




	Michael C. Brogioli , PhD
	Word Index
	All
	& - 606
	608 - appearances
	appearing - beyond
	big - certify
	cetera - complicated
	component - core
	core - definition
	definitions - dive
	dividing - eventually
	exactly - field
	figure - generally
	generate - hardware
	hardware - increases
	increasing - kind
	kind - look
	look - mentioned
	mentions - necessary
	need - operating
	operating - performance
	performed - prime
	prior - question
	questioning - resources
	respect - senior
	sense - sound
	sounds - sutardja
	sutardja - telecom
	telecommunications - today
	today - unix
	unpack - witness
	witness - zoom

	Alphabetical
	Numbers and Symbols
	& - 606
	608 - appearances

	A
	608 - appearances
	appearing - beyond

	B
	appearing - beyond
	big - certify

	C
	big - certify
	cetera - complicated
	component - core
	core - definition

	D
	core - definition
	definitions - dive
	dividing - eventually

	E
	dividing - eventually
	exactly - field

	F
	exactly - field
	figure - generally

	G
	figure - generally
	generate - hardware

	H
	generate - hardware
	hardware - increases

	I
	hardware - increases
	increasing - kind

	J
	increasing - kind

	K
	increasing - kind
	kind - look

	L
	kind - look
	look - mentioned

	M
	look - mentioned
	mentions - necessary

	N
	mentions - necessary
	need - operating

	O
	need - operating
	operating - performance

	P
	operating - performance
	performed - prime
	prior - question

	Q
	prior - question
	questioning - resources

	R
	questioning - resources
	respect - senior

	S
	respect - senior
	sense - sound
	sounds - sutardja
	sutardja - telecom

	T
	sutardja - telecom
	telecommunications - today
	today - unix

	U
	today - unix
	unpack - witness

	V
	unpack - witness

	W
	unpack - witness
	witness - zoom

	X
	witness - zoom

	Y
	witness - zoom

	Z
	witness - zoom






