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UNI TED STATES PATENT AND TRADEMARK OFFI CE

| NTEL CORPORATI ON,
Petitioner,
V.
PACT XPP SCHWEI Z AG,

Pat ent Owner.

PTAB Case No. | PR2020-00535

Patent No. 8,312, 301
Remot e Vi deoconferenced and
Vi deot aped Deposition of WLLIAM
MANGI ONE- SMI TH, PhD, the witness herein,
at 9:06 a.m., pursuant to notice, reported
by certified court reporter Paul J.
Frederickson, CSR. All parties appeared
remotely and the witness was sworn
remotely.
Page 2
Veritext Legal Solutions
866 299-5127
INTEL - 1052

Page 2 of 208



coO N o O b~ W DN PP

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith , Ph.D - January 15, 2021

A PPEARANZCES

FOR PETI TI ONER | NTEL CORPORATI ON:

KI RKLAND & ELLIS LLP

555 South Flower Street
Suite 3700

Los Angeles, CA 90071
213.680.8400

BY: BRANDON H. BROWN, ESQ.
bhbrown@ki r kl and. com

BY: SARAH Ml KOSz, ESQ.
sarah. m kosz@ki rkl and. com
BY: KYLE CALHOUN, ESQ.

kyl e.cal houn@kirkland. com

FOR PATENT OWNER PACT XPP:

QUI NN EMANUEL URQUHART & SULLI VAN,
50 California Street

22nd Street

San Francisco, CA 94111
415.875.6600

BY: ZI YONG SEAN LI, ESQ.

seanl i @ui nnemanuel .com

LLP
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ALSO PRESENT:
FRI TZ SPERBERG
Vi deogr apher
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I N D E X
W LLI AM MANGI ONE- SMI TH, PhD
By Mr. Brown: 9
Request for information: None
Request for documents: None
| NDEX TO EXHIBITS
EXHIBI'T 1 16
US Patent 6,141,762
EXHI BI'T 2 77
US Patent 8,312,301
EXHI BI' T 3 79
Decl aration of WIliam Mangi one-Smith, PhD
EXHI BI'T 4 137
US Patent 6,535,798
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EXHIBIT 5 147
Advanced Configuration and Power
I nterface Specification, 12-22-96,
| NTEL - 1014
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JANUARY 15, 2021

[9:06 a.m Pacific Tine.]

THE VI DEOGRAPHER: Al l right. 09: 05: 55
One nmonent, pl ease. 09: 05: 57

Here we go. 09: 06: 15

| have a couple of devices, so 09: 06: 24
just bear with ne. 09: 06: 25

Good nmorning. We're going on 09: 06: 31
the record at 9:06 a.m Pacific 09: 06: 33
Standard Tine on January 15, 2021. 09: 06: 37

Qui ck rem nder that the 09: 06: 40
m cr ophones on these devices are 09: 06: 43
sensitive. They wll pick up 09: 06: 44
whi spering and private conversations, 09: 06: 46
sonetinmes cellular interference. So 09: 06: 48
if you could turn off all cell phones 09: 06: 50
or sinply nove them away from your 09: 06: 52
vi ew ng devi ce. 09: 06: 54

Audi o and vi deo recording 09: 06: 55
continue to take place unless all 09: 06: 57
parties agree to go off the record. 09: 06: 59

This is nedia unit nunber 1 in 09:07:01
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t he vi deo-recorded deposition of 09: 07: 03
W I Iiam Mangi one-Smth taken by 09: 07: 05
counsel for the defendants in the 09: 07: 07
matter entitled PACT XPP Schweiz AG 09: 07: 09
versus Intel Corp. filed in the United 09:07:14
States District Court for the District 09:07:18
of Del aware, case nunber 09:07: 19
1:19-cv-01006- JDW 09: 07: 22
This deposition is taking place 09: 07: 27
usi ng renote counsel technol ogy. 09: 07: 28
My name is Fritz Sperberg from 09: 07: 31
the firmof Veritext Legal Sol utions. 09: 07: 33
"' mthe videographer. The court 09: 07: 35
reporter is Paul Frederickson, also of 09:07:37
Veritext. 09: 07: 39
We're not related to any party 09: 07: 40
in this action, nor are we financially 09:07:42
interested in the outcone. 09: 07: 44
Counsel, please now identify 09: 07: 46
yoursel ves and state your affiliations 09:07:47
for the record. And if there are any 09: 07: 49
obj ections, please state them at the 09: 07: 53
time of your appearance, begi nning 09: 07: 54
with our noticing attorney. 09: 07: 55
MR. BROWN:. This is Brandon 09: 07: 58
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Brown of Kirkland & Ellis for Intel 09: 07: 59
Cor poration, the petitioner. 09: 08: 01
And with nme is also Kyle Cal houn 09:08:03
and Sarah M kosz, also of Kirkland & 09: 08: 05
Ellis. 09: 08: 09
MR LI: This is Ziyong Li at 09: 08: 09
Qui nn Emanuel for patent owner PACT 09: 08: 13
XPP. 09: 08: 16
And just for the record, this 09: 08: 16
deposition is for the I PR purpose only 09:08:17
and is not for the district court 09: 08: 19
case. 09:08: 21
THE VI DEOGRAPHER: My m st ake. 09: 08: 24
Thank you. 09: 08: 25
MR. BROWN: Just so you have it, 09:08:25
the case nunber is | PR2020- 00535. 09: 08: 26
THE VI DEOGRAPHER: Thank you. 09: 08: 35
09: 08: 51
W LLI AM MANGI ONE- SM TH 09: 08: 51
bei ng duly sworn on oath, was 09: 08: 51
exam ned and testified 09: 08: 51
as follows: 09: 08: 51
EXAM NATI ON 09: 08: 51
BY MR. BROWN: 09: 08: 54
Q Good nor ni ng. 09: 08: 54
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A. Good nor ni ng. 09: 08: 58

Q My nanme is Brandon Brown. |'m 09: 08: 59

an attorney with Kirkland & Ellis for Intel, 09:09:01
as you heard. 09: 09: 04
Wul d you please state your full 09:09:04

name for the record? 09: 09: 06
A. Certainly. WIIliam Henry 09: 09: 06

Mangi one- Sm t h. 09: 09: 10
Q And what is your address, 09: 09: 11

M . Mangi one- Sm t h? 09: 09: 15
A 4146 - 118th Avenue Nort heast. 09: 09: 16

And that's in Kirkland, Washington 98033. 09: 09: 20
Q And is that where you are right 09: 09: 26

now? 09: 09: 28
A. It is. 09: 09: 28

Q | called you M. Mangione-Smth. 09:09: 30

Wul d you prefer Dr. Mangione-Smth or M.? 09: 09: 33
A. We usually go with doctor for 09: 09: 36

such proceedi ngs, so why don't we do that? 09: 09: 39
Q You've got it. No problem 09: 09: 42

So have you done a deposition 09: 09: 45

during the COVI D panden c before? 09: 09: 48
A. This is at least ny third and 09: 09: 52

maybe ny fourth. 09: 09: 54
Q Okay. All right. 09: 09: 55
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So | don't think any of these 09: 09: 57

gquestions will seemnew to you then, but let 09:09:58
me do sone prelimnary questions. 09:10: 01
Is there anybody else in the 09:10: 03

roomthere with you? 09:10: 04
A. No, there is not. 09:10: 07

Q Okay. 09: 10: 07

And are you in conmmunication 09:10: 09

with anybody el se right now over text or, 09:10: 10
you know, email or anything |like that? 09:10: 14
A No, | am not. 09: 10: 16

Q Ckay. 09: 10: 17

And can you agree that you won't 09:10:18

have contact with M. Li during the course 09:10: 20
of this deposition except -- you know, at 09:10: 24
| east while the deposition is |live? 09: 10: 26
A. Ot her than obviously what's 09: 10: 31

t hrough the video that's being recorded. | 09:10: 33
will -- 1 certainly would agree that |'I| 09:10: 35
have no si de-channel conversations of any 09: 10: 38
sort with him 09:10: 40
Q Perfect. Thank you. 09:10: 42

And is there anything open on 09:10: 44

your conputer other than the -- the Exhibit 09: 10: 45
Share w ndow and this Zoom w ndow? 09:10: 48
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A. Open right nowis ny enail 09:10: 52
because | was looking at it before we got 09:10: 54
on. 09: 10: 56

Q Okay. 09: 10: 56

A. That's the only -- 09:10: 59

Q Are you going to -- 09:10: 59

A. That's the only other thing. 09:11: 00

' msorry, | stepped over you. 09:11:01

Q No probl em 09:11: 03

Are you going to | eave that open 09:11:03
during the course of your deposition? 09: 11: 05

A No, | inmagine as soon as we Qo 09: 11: 06
to deposition -- the exhibits -- in fact 09:11: 08
"Il just switch to that now. There. 1've 09:11:11
got the exhibits page up. 09:11: 13

Q Great. Ckay. 09:11: 15

And so you've been deposed 09:11:17
renmotely a fewtinmes before. How many tines 09:11:19
total have you been deposed, including 09:11:21
renote and in person? 09: 11: 22

A Are you referring to matters or 09: 11: 25
days? 09: 11: 27

Q That's a good question. How 09:11: 29
about days? 09:11: 31

A. | don't know. Certainly at 09:11: 34
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| east 20. So | could go back and likely 09:11: 35
figure it out nore precisely but quite a 09:11: 40
few. 09:11: 42
Q Got it. Al right. 09: 11: 44

Well, then, so you already know 09:11:45

all the regular rules that apply in person 09: 11: 47
al so apply here. W have to avoid tal king 09:11: 50
over each other. You understand that; 09:11:52
right? 09:11: 54
A. Yes, sir. 09:11: 54

Q Yeabh. 09: 11: 57

And you al so know, |'m sure, 09:11: 57

that if you don't understand ny question you 09:12:00
should ask me to clarify it. Can we agree 09:12:02
to that? 09:12: 04
A. Yes. 09: 12: 04

Q And can we agree that if you 09: 12: 07
answer ny question we can assunme that you 09:12: 09
understood it? 09:12: 10
A That seens |ike a reasonable 09:12: 13
assunpti on. 09:12: 15
Q G eat. 09:12:17

And of course if you need a 09:12: 18

break at any point, feel free to do so. 09:12:19
Just please don't ask for a break when a 09:12: 21
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question is pending. Okay? 09:12: 24
A Yes. 09:12: 24

Q G eat . 09: 12: 28

Is there any reason why you 09:12: 28

can't give full and conplete testinony 09:12: 29
t oday? 09:12: 32
A. Not that |I'm aware of, no. 09:12: 33

Q Are you on any nedications or 09:12: 36
experiencing anything else that m ght affect 09:12:38
your nmenory or your testinony? 09:12: 40
A No. 09:12:40

Q Okay. 09:12: 40

And you understand that we're 09:12: 45

here for the declaration that you submtted 09:12: 46
for the inter partes review of the '301 09:12: 48
patent; right? 09: 12: 52
A. Yes, sSir. 09:12: 53

Q Did you wite that declaration? 09:12:55

A. | did wite that decl arati on, 09:12: 58

and it's got -- it contains my opinions on 09: 13: 00
the matter, or at |east nmany of ny opinions 09: 13: 04
on the matter. 09: 13: 06
Q Okay. 09: 13: 06

And did you ever see or have you 09:13:08

ever seen the patent owner's response that 09:13:10
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that declaration was attached to? 09:13: 13
A. |'"mpretty sure | saw it. | 09:13: 17
believe | saw drafts of it at certain 09: 13: 24
points. It wouldn't surprise ne if | had 09: 13: 26
the final version. |'mnot sure. 09: 13: 28
Q Okay. 09:13: 30

Did you also wite the patent 09:13: 31

owner's response in this case? 09:13: 33
A No, | did not. 09: 13: 36

Q Okay. 09:13: 37

You didn't wite any part of it? 09:13:39

A. | don't -- | certainly don't 09:13: 41
believe so. |It's possible that they |iked 09:13: 43
sone | anguage that | had witten for ny 09: 13: 47
decl aration and used that. | don't know. | 09:13:50
didn't notice any instance of that. In ny 09:13:52
understanding, | didn't wite any of it. 09:13: 57
Q You didn't notice any instance 09: 14: 00

of the patent owner's response using 09: 14: 02
| anguage from your declaration? |s that 09:14: 04
what you just said? 09: 14: 06
A. Yeah, | think pretty nmuch, yes. 09: 14: 07

But | wasn't |ooking for it. 09: 14: 09
Q Okay. 09: 14: 10

So let's -- let's get right into 09:14:14
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the technology. | want to mark as 09: 14: 16
Exhibit 1, this will be our practice run to 09:14: 19
see if this works, the Ni col reference, 09:14: 21
pat ent nunber 6,141, 762. That should show 09: 14: 23
up in just a mnute or so. 09: 14: 28
[ Deposition Exhibit 1 marked for 09:14:28
identification.] 09: 14: 28

BY MR, BROMN: 09: 14: 28
Q VWile we're waiting for it, is 09: 14: 34

t hat how you pronounce this reference nane? 09: 14: 36
Or are we going to pronounce it sonething 09: 14: 39
different? 09: 14: 41
A Yeah. | nean, are there 09: 14: 41

al ternatives that people have thrown around? 09:14:42
“"Nicol" is -- sort of |ooks reasonable to 09: 14: 44
me. That's the only one |I've heard people 09: 14: 46
say. 09: 14: 48
Q Yeah. Okay. Well, we've had a 09: 14: 49

few alternatives here internally, but I'm 09: 14: 52
not going to say them because then we m ght 09: 14: 55
adopt one of those. 09: 14: 57
A Got it. 09: 14: 58

Wth ny |ast nanme, as you m ght 09: 14: 58

I magi ne, |'msynpathetic. |It's 09: 15: 00
pronounced -- | pronounce it different ways. 09:15:03
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Q Okay. It should be up there 09: 15: 05

now. 09:15:16
A Yeah, |'m doing the screen 09: 15: 18
refresh. There we go. Ckay. 09: 15: 19
[ Pause. ] 09: 15: 48

A. Al right. | amwth you. 09: 15: 48

Q G eat. 09:15: 50

And you've reviewed Exhibit 1 09: 15: 50

before; correct? 09: 15: 52
A. Yes, | have. 09: 15: 54

Q Okay. 09: 15: 55

And do you know who M. N col 09: 15: 56

1S? 09: 15: 59
A. | don't believe so. W may have 09:16:01
crossed paths in the past, but the nane 09: 16: 03
doesn't ring a bell. 09: 16: 08
Q And how about M. Kanwar Singh? 09:16: 11

Do you know M. Singh? 09: 16: 16
A. Sane t hing. 09: 16: 18

Q So let's -- | want to take you 09: 16: 18

to colum 2, the "Summary of the Invention" 09: 16: 24
and just ask sonme prelimnary questions. 09: 16: 30
A Al'l right. 09: 16: 33

Q You see there on line 17 right 09: 16: 35

under the heading "Sunmary of the 09: 16: 39
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I nvention,” Nicol explains that one of the 09:16: 41
intentions of the patent is for [as read]: 09: 16: 44
"I nproved performance of 09: 16: 48

mul ti-processor chips which is achieved by 09:16: 50
dynam cally controlling the processing | oad 09:16: 52
of chips and controlling, with significantly 09:16:56
greater than on/off granularity, the 09:16: 57
operating voltages of those chips so as to 09:17:00
m nimze overall power consunption.” 09:17:03
Do you see that? 09:17: 05

A Yes, | see that. 09:17: 06

Q Do you agree that a person of 09:17: 07
ordinary skill reviewing N col would 09:17:08
understand that Nicol is teaching how to 09:17: 10
dynami cally control the processing |oad of 09:17: 14
chips and their voltages so as to mnim ze 09:17: 17
overal |l power consunption? 09:17: 20
MR. LI: Objection, form 09:17: 24

A. | would agree that to a person 09:17: 25

of ordinary skill in the art, yes, N col is 09:17: 27
directed towards nmanaging a |load on a 09:17: 32
mul ti processor system and the voltage in 09:17: 37
order to -- in order to reduce overall power 09:17:40
consunption. It's -- it -- it doesn't 09:17: 48
m nim ze overall power consunption, but 09:17:54
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that's a phrase that even technical people a 09:17:56
| ot of times would say. 09:17:58
Q And what's the distinction 09: 18: 03

you' re raising between -- behind whether or 09: 18: 04
not it mnimzes power, overall power 09: 18: 06
consunption, or it's doing sonething el se? 09:18: 09
A. "Mnimze" means mniml. W 09:18: 10

don't really know what the m nimal possible 09:18: 13
power consunption is. But its goal is 09:18: 15
clearly to try to reduce it and thus reach 09:18: 18
an inproved system 09:18: 21
Q Got it. Ckay. 09: 18: 24

And then the sunmmary goes on, 09:18: 27

and ny question is going to be do you agree 09:18: 30
that M. -- that N col also teaches to a 09:18: 32
person of ordinary skill in the art that 09:18: 35
there is a controller in his invention that 09:18: 37
will allocate tasks to the individual 09: 18: 41
processors in order to equalize the 09: 18: 43
processi ng | oad anong the chips? 09: 18: 46
MR. LI: Objection, form 09: 18: 49

A. My recollection is that N col 09:18:51

di scl oses nmultiple enbodi nents, and in one 09: 18: 55
of themthere clearly is a controller that 09:18: 58
I's responsi ble for assigning various tasks 09:19: 02
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while the systemis operating. 09:19: 06
Q Okay. 09:19: 08

You are saying that there is 09:19: 10

only -- well, | guess we'll get into that. 09:19:11
Okay. 09:19: 20

And so do you agree that Nicol 09:19: 21

teaches a person of ordinary skill that it 09:19: 24
shoul d equalize the processing | oad anong 09: 19: 26
the chips in order to then | ower the clock 09:19: 29
frequency of those chips to as low a |evel 09:19: 34
as possi ble while assuring proper operation? 09:19: 36
MR. LI: Objection, form 09:19: 39

A. No. It states that it's doing 09:19:51

that, but in my review of the technol ogy, 09:19: 52
["mnot sure that it actually illustrates 09:19: 55
equal i zing the processing | oad. 09: 19: 58
Q Your testinony is that Nicol 09: 20: 05
doesn't descri be equalizing processing | oad 09: 20: 08
anong it's PE? 09: 20: 12
MR. LI: Cbj ection, form 09: 20: 14

A It may use that term Froma 09: 20: 15
practical point of view in alnost all 09: 20: 18
real -world situations it's going to be 09: 20: 24
difficult if not inpossible to actually 09: 20: 28
equal i ze the processing | oad. 09: 20: 29
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And, for exanple, in the first 09: 20: 34

system that he discusses where all of the 09: 20: 39
PEs operate at the sane voltage, there 09: 20: 42
really is likely not nuch that you can do to 09:20:45
optimze -- I'msorry, to equalize. You 09: 20: 49
pi ck a processor, which | -- the one you 09: 20: 52
pi ck, which has got the highest tent pole, 09: 20: 55
t he nost conputation required, and then the 09: 20: 58
rest just shake out as they do. There is no 09:21:01
opportunity to equalize the | oad, no real 09: 21: 05
benefit to equalize, trying to equalize the 09: 21: 07
| oad anong the ot her ones. 09:21:10
Q Got it. 09: 21: 17

And so do you di sagree, then -- 09: 21: 18

| understand what you're saying about 09: 21: 19
equal i ze. Are you di sagreeing, then, that 09: 21: 21
Ni col teaches to equalize as best as it 09: 21: 23
possi bly can anong its PEsS? | understand 09: 21: 28
you're saying you can't perfectly equali ze, 09: 21: 31
but you woul d agree that Nicol describes 09: 21: 33
equal i zing as best as it can anong the PES? 09: 21: 36
MR. LI: Objection, form 09: 21: 40

A. No, that's -- that's not a word 09: 21: 43

| would use to describe it. 09: 21: 44
Q How woul d -- sorry, go ahead. 09: 21: 49
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A. Well, I -- 1 guess I'll just 09: 21: 50

leave it with that. | would not say that it 09:21:52
di scl oses equalizing the processing | oad. 09: 21: 56
It may actually say that later on in the 09: 21: 59
rest of the detailed description. As we sit 09:22:04
here, | don't recall. But given that it's 09: 22: 06
nmentioned here, it wouldn't surprise ne if 09: 22: 08
that word is used. But ny understandi ng of 09: 22: 10
the techni ques that are actually disclosed, 09:22:12
they're not directed at equalizing the 09: 22: 16
processing | oad as | understand that 09: 22: 19
concept. 09:22: 21
Q Okay. 09: 22: 22

How do you understand the 09: 22: 26

concept of what Nicol is doing to distribute 09:22:27
tasks anong the PEsS? 09: 22: 30
A. Well, nmy understanding is that, 09: 22: 36

as | said, N col discloses two different 09: 22: 39
enbodi nents, two different systenms. One in 09: 22: 42
which all of the PEs operate at the sane 09: 22: 45
vol t age and cl ock speed, which -- which can 09: 22: 50
be changed based on the situation. And a 09: 22: 52
second one where each PE operates at its own 09:22:55
vol tage and cl ock speed, which again can be 09: 23: 00
vari ed based on demands at execution tine. 09: 23: 04
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So then it says that you divide 09: 23: 10
up tasks anong the PEs and whi chever PE -- 09: 23: 12
and in the discussion of the task 09: 23: 22
di stribution, they're focused on tasks with 09: 23: 25
known resource demands, tinme demands, tine 09: 23: 29
limts. So -- and that's nmany applications, 09:23:34
like "realtinme tasks" we would oftentines 09: 23: 38
call them But it's certainly not all sorts 09:23:41
of conputation tasks. 09: 23: 43

So it divides these up in sone 09: 23: 47
manner anong the PEs and then it figures out 09:23:50
based on that know edge which PE is the nost 09:23:54
heavily | oaded, which one has, you know, 09: 23: 59
the -- the nost critical time demands. It 09: 24: 02
sets the voltage -- well, based on that it 09: 24: 05
determ nes the clock frequency needed to 09: 24: 09
nmeet that perfornmance goal, and then based 09: 24: 11
on that it determ nes the voltage needed to 09: 24: 13
support that clock frequency, and then it 09: 24: 17
sets all of the PEs to operate under that 09: 24: 19
condi tion. 09: 24: 22

The -- in essence the 09: 24: 24
di stribution of the tasks anong the other 09: 24: 26
noncritical PEs from a performance point of 09: 24: 29
viewis largely immterial. 09: 24: 33
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Q Okay. Let ne unpack that a bit. 09:24:34

So you nentioned that there are 09: 24: 40

two enbodi nents and you were referring to, | 09:24:41
think, the figure 2 enbodi nent and the 09: 24: 47
figure 4 enbodi nent; right? 09: 24: 50
A. Yes, sir. 09: 24: 51

Q Yeabh. 09: 24: 52

And are those the only two 09: 24: 52

enbodi nents, in your opinion, in Nicol? 09: 24: 55
A. | believe those are the only two 09:24:59
enbody -- well, those are the foundati onal 09: 25: 02
enbodi ments that |'ve discussed and that he 09: 25: 05
di scusses in detail. 09: 25: 08
Q Okay. 09: 25: 12

And woul d you agree there are 09: 25: 12

ot her enbodi nents in Nicol as well other 09: 25: 13
than figure 2 and figure 4? 09: 25: 15
A. Per haps. You woul d have to 09: 25: 18

point ne to them | have certainly focused 09: 25: 19
on 2 and 4. 09: 25: 21
Q Ckay. 09: 25: 22

So sitting here right now, from 09:25:24

your preparation and drafting your 09: 25: 27
declaration, you aren't sure if there are 09: 25: 28
ot hers beyond 2 and 4? 09: 25: 31
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A. Well, there's also a question in 09:25:32

my mnd froma | egal point of view and as 09: 25: 34
you're aware |'mnot a |awer, what 09: 25: 38
constitutes a disclosed enbodi nent. 09: 25: 40
So | don't know, for exanple, if 09:25:44

one short hypothetical sentence that says, 09: 25: 50
"Oh, yes, you could do this as well," 09: 25: 54
wi t hout any expl anation for how this 09: 25: 57
hypot heti cal thing would be achi eved or any 09: 26: 01
details of its structure, whether that 09: 26: 02
constitutes a disclosed enbodi nrent or not. 09: 26: 06
O whether to be an enbodi nent there has to 09: 26: 09
be sonme | evel of detail. 09: 26: 11
Q Got it. 09: 26: 16

Let ne take you, then, to 09: 26: 22

columm 3 at line 10 through 20. This is the 09:26:24
par agraph that begins: 09: 26: 33
“I'n the Figure 2 arrangenent, in 09:26:34

accordance with the principles disclosed 09: 26: 36
herein...." 09: 26: 38
Do you see that? 09: 26: 38

A Yes, | do. 09: 26: 40

Q Okay. 09: 26: 40

' mgoing to take you to the 09: 26: 43

| ast sentence of that paragraph, and 09: 26: 44
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obviously feel free to review anything you 09: 26: 45
need to. But it explains that: 09: 26: 47
"The intermedi ate goal, of 09: 26: 50

course, Is to maxim ze the parallelismand 09: 26: 52
to evenly distribute the | oad presented to 09: 26: 55
the Figure 2 system anong all the PE s." 09: 26: 58
Do you see that? 09: 27: 00

A. | do. 09:27:01

Q Okay. 09: 27: 02

And so Nicol there is teaching 09: 27: 05

that it needs to maxim ze the parallelism 09: 27: 06
and evenly distribute the | oad anong those 09: 27: 10
PEs in figure 2; correct? 09: 27: 14
A No. 09: 27: 16

MR. LI: Objection, form 09:27: 17

BY MR BROMN: 09: 27: 17
Q What did | get wong? 09: 27: 20

A. You said "teaching." He's -- 09: 27: 21
they're stating that this is a goal. And, 09: 27: 24
frankly, I -- as an engineer | don't 09: 27: 29
under st and why they woul d adopt that as a 09: 27: 32
goal. But | can understand that that's what 09:27:35
they were attenpting to acconplish. 09: 27: 39
| don't -- 09: 27: 41

Q Okay. Cot it. 09: 27: 41
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A. " m not sure that they actually 09: 27: 43

di scl osed techniques that are directed 09: 27: 44
towards that goal, but I"'msure we'll get to 09:27:46
t hat . 09: 27:50
Q Okay. 09: 27:50

So let's -- we'll get the 09: 27:51

| anguage right. You will agree that it was 09: 27: 54
the goal -- withdrawn. Let nme say it 09: 27: 57
differently. 09: 27:59
You agree that it was the 09: 28: 00

intention of Nicol to evenly distribute 09: 28: 01
tasks anmong all avail abl e processors; 09: 28: 03
correct? 09: 28: 06
MR. LI: Objection, form 09: 28: 07

A They do say that an internmediate 09:28:09

goal is to maxim ze the parallelismand to 09: 28: 15
evenly distribute the | oad presented to the 09: 28: 18
figure 2 system anong all of the PEs. 09: 28: 22
Q And so you agree with nme that it 09:28:27

was Nicol's intention to evenly distribute 09: 28: 31
tasks anong all avail abl e processors; 09: 28: 33
correct? 09: 28: 35
MR. LI: Objection, form 09: 28: 36

A. My recollection is that's the 09: 28: 39

sanme question | just answered. So | 09: 28: 41
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would -- if there is sonme distinction that 09: 28: 43
you want to make, 1'l|l be happy to focus on 09: 28: 45
that. But otherwise | would prefer to just 09: 28: 47
stand on ny previous answer. 09: 28: 49
Q | don't know if the answer to ny 09:28:52
gquestion is yes or no from your previous 09: 28: 53
answer. That's why |I'masking it. 09: 28: 55
A Ckay. 09: 28: 59

Q And 1'Il ask it. 09:29: 00

Do you agree with the statenment 09: 29: 02

that Nicol's intention is to evenly 09: 29: 03
di stribute tasks anong all avail abl e 09: 29: 08
processors? 09:29: 10
MR. LI: Objection, form 09: 29: 11

A | would agree that in this 09: 29: 14
passage that you' ve directed ne to they do 09: 29: 17
say that "The internedi ate goal is to" -- 09:29: 19
and then there is sone other elenents, blah 09: 29: 21
bl ah blah -- "evenly distribute the | oad 09: 29: 23
presented anong all of the PE s." 09: 29: 27
Q And |l et nme take you down to the 09: 29: 32

end of colum 3 in Exhibit 1. At line 66 of 09:29:34
colum 3, you see that it says: 09: 29: 41
"Hence, the operating system of 09: 29: 44

PE 100 needs to ascertain the required 09: 29: 46
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conpletion tinme, divide the collection of 09: 29: 49
tasks as evenly as possible (in terns of 09: 29: 53
nei t her processing tinme), and consider the 09: 29: 55
PE with the tasks that required the nost 09: 29: 59
time to carry out, and adjust the clock 09: 30: 01
frequency to ensure that the nost heavily 09: 30: 04
| oaded PE carries out its assigned tasks 09: 30: 06
within the required conpletion tinme." 09: 30: 09
Do you see that sentence? 09:30: 12

A. Yes, | do. 09: 30: 13

Q So you would agree that Nicol is 09:30:14
explicit in how tasks are to be allocated in 09:30:16
that it says you: 09: 30: 22
"...divide the collection of 09: 30: 24

tasks as evenly as possible (in terns of 09: 30: 25
needed processing tine)...." 09: 30: 28
Correct? 09: 30: 30

A. I -- 09: 30: 31

MR. LI: Objection, form 09: 30: 32

A. | agree that they state that 09: 30: 33
that's a goal. That goal is difficult to 09: 30: 35
achieve. In fact, it's notoriously 09: 30: 40
difficult to achieve. And | haven't seen 09: 30: 44
any disclosure in Nicol that actually nmakes 09: 30: 47
It feasible. 09: 30: 50

Page 29
Veritext Legal Solutions
866 299-5127
INTEL - 1052

Page 29 of 208



© 00 N o O B~ W N PP

N N N N N N R P PR R R R R R R
g N W N P O © 0O N O 0o N~ W N B O

William Mangione-Smith , Ph.D - January 15, 2021

Q But they are -- Nicol -- you 09: 30: 53

woul d agree at least that Nicol is explicit 09: 30: 55
i n describing how it believes tasks should 09: 30: 57
be all ocated. W can agree on that; right? 09: 30: 59
MR. LI: Objection, form 09: 31: 02

A. | would agree that it's their 09: 31: 04

goal. They believe tasks should -- they 09: 31: 06
woul d prefer tasks are evenly distributed. 09:31:10
Q So as | think you sort of 09: 31: 13
started off with earlier, if we |look at in 09: 31: 23
colum 3 at line 38, 39, there's a sentence 09: 31: 26
t here that reads: 09: 31: 36
"Of course, it is unlikely that 09: 31: 38

an application can be perfectly divided into 09:31:40
two equal |oad task streans and, 09: 31: 42
t herefore...." 09: 31: 45
And then it goes on. 09: 31: 46

And | think you' re -- what 09: 31: 47

you're saying is simlar to that statenent, 09: 31: 49
that it is difficult to divide up a nunber 09: 31:51
of tasks perfectly anong the PEs. |s that 09: 31: 55
fair? 09: 31: 59
MR. LI: Objection, form 09: 32: 01

A. ['"'m-- yes, but I'"'m-- but I'm 09: 32: 03
saying sonething a little bit nore. 09: 32: 07
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What they're describing here is 09: 32: 09

a solution to sonething called the 09:32: 11
bi n- packing problem And it -- the 09: 32: 15
bi n- packing problemis known to have a 09: 32: 19
conput ational conplexity called "NP 09: 32: 22
conplete.” NP conplete. Wich neans we've 09:32:27
never found an algorithmthat can 09: 32: 32
efficiently solve that problem and we 09: 32: 34
believe -- "we" as conputer scientists or 09: 32: 37
conputer people believe that it can't be 09: 32: 40
solved efficiently with any sort of 09: 32: 44
conventi onal known conputing technol ogy. 09: 32: 48
So it's not just that, yeah, 09: 32:51

this is a very difficult problem It's that 09:32:53
it's -- it's a foundationally difficult 09: 32: 57
probl em 09: 32: 59
Q And by bin packing, just to 09: 33: 01
unpack that, sorry to reuse the word, you're 09:33:04
referring to figuring out exactly how to 09: 33: 07
di stribute work anong a nul ti processor 09: 33: 10
system right? That's what you nmean by bin 09: 33: 14
packi ng? 09: 33: 17
A. In essence or at least in this 09: 33: 17
application. Yes, | would say that. That's 09:33:20
not a bad characterization. 09: 33: 23
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Q And the challenge that you're 09: 33: 26
describing is that even today here in 2021 09: 33: 27
we still don't know how to do that with 09: 33: 32
perfect efficiency; right? 09: 33: 35

MR. LI: Objection, form 09: 33: 38

A. | say that it's worse than that. 09:33:44
We only know how to do it with very bad 09: 33: 46
efficiency. But | want to be clear. In 09: 33: 49
essence, what |'mtal king about is different 09:33:53
fromthis specific passage in Nicol that 09: 33: 55
you're referring to where they sort of say, 09: 34: 00
"l have an application. |1'mgoing to divide 09:34:02
it up into two parts.” 09: 34: 04

" mtal king about once you' ve 09: 34: 06
got all the constituent parts, then the 09: 34: 08
question is wll you start out by saying, 09:34: 11
"My cl ock speed can be 100 negahertz or 09: 34: 14
120 negahertz or 130 negahertz on four PEs"? 09:34:19
And you're going to start with 09: 34: 24
the |l owest, 100, and say, "Well, can | 09: 34: 25
assign all these tasks to ny avail abl e PEs 09: 34: 28
and have them done in 100." 09: 34: 30
And if the answer is no, then 09: 34: 35
you try it again with 120 or 130. 09: 34: 36
So that's the bin-packing 09: 34: 39
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probl em where the clock speed would set the 09:34:41
size of the bin and then the question is can 09:34:43
you pack all these tasks into that size? 09: 34: 45
Q Got it. 09: 34: 50
You're saying it's a conbination 09:34:51

of load and frequency. So there's -- it's 09: 34: 53
sort of defining that right bal ance? 09: 34: 55
A. Yes. 09: 34: 59

Q Got it. 09: 35: 00

And so even though, you know, 09: 35: 02

still today this hasn't been solved to 09: 35: 03
anywher e near what conputer science woul d 09: 35: 05
prefer, you would agree that that hasn't 09: 35: 08
prevented folks fromstill attenpting to do 09: 35: 11
their best to distribute work anong PEs, 09: 35: 16
right, or anobng any processing el enent, not 09: 35: 22
just Nicol? 09: 35: 25
A Yeah. 09: 35: 26

MR. LI: Qbjection, foundation. 09: 35: 26

A. ' m not suggesting that task 09: 35: 30
scheduling isn't done across 09: 35: 32
mul ti processors. It is. And I'm not 09: 35: 34
suggesting that task scheduling where 09: 35: 36
there's a realtine deadline isn't done. It 09: 35: 40
iIs. You know, and |'m not saying there 09: 35: 43
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hasn't been great inprovenent on the 09: 35: 48
al gorithnms for task scheduling over the past 09:35:50
40 years. There has been. 09: 35: 54
It's just these hard terms |ike 09: 35: 56

"equal ." Well, equal is a goal. W don't 09: 36: 00
expect to get there. Equal | oad. 09: 36: 03
O, you know, like we had -- | 09: 36: 07

think it was "mnimal" before. Well, 09: 36: 09
mnimal is a goal. | don't even know what 09: 36: 11
mnimal is for sonme of these systens because 09:36:15
it -- and I'mnot being facetious. It's a 09: 36: 17
very difficult concept to define. But | 09: 36: 20
can -- | know when |'ve reduced the power 09: 36: 26
consunption. So -- so that's what they're 09: 36: 29
shooting for. 09: 36: 31
Q Got it. 09: 36: 33

So what Nicol is -- I'm 09: 36: 34
understanding. It's -- Nicol is shooting 09: 36: 36
for as even of a distribution as possi bl e, 09: 36: 40
but you're saying everybody knows they're 09: 36: 43
not going to get there perfectly or anywhere 09:36:45
near perfect; right? 09: 36: 47
A. Yes. And on top of that |I'm 09: 36: 49
saying | don't understand why that would be 09: 36: 51
their goal. But that's really a separate 09: 36: 53
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i ssue. They -- they've stated that that's 09: 36: 55
t heir goal. 09: 36: 58
Q Right. R ght. Yeah, we'll 09: 36: 58

come -- we'll put a pin in that. 09: 37: 02
| understand -- | heard your 09: 37: 04

tent pole point, and we can cone back to 09: 37: 05
that. | understand that's an opinion you 09: 37: 08
have. 09:37: 10
So, you know, going back to, you 09:37:15

know, your own personal work when you were a 09:37:17
prof essor at, say, UCLA from 1995 to 2005, 09:37: 19
you were aware of operating systens havi ng 09: 37: 24
schedul ers that attenpted to distribute 09: 37: 30
tasks in an efficient way; right? 09: 37: 32
A Yes, | was aware of task 09: 37: 38
schedul ers, realtine task schedul ers, and 09:37:41
various heuristics that attenpted to inprove 09:37:44
t heir performance. 09: 37: 50
Q And so in the late "90 tine -- 09:37:51

wi t hdr awn. 09:37:52
In the late '90s having a task 09: 37: 53

schedul er was sonet hing that was known to 09: 37:55
people of ordinary skill in the art; right? 09: 38: 00
MR. LI: Objection, form 09: 38: 03

A. Yes. Task scheduling was known, 09:38:06
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and task scheduling under different sorts of 09:38:14
constraints like realtime or not realtime or 09:38:17
m xed task requirenments was known. 09: 38: 20
Q So et ne take you then -- we've 09:38:31
been tal king about the two enbodi nents, and 09: 38: 32
so let's talk about the figure 2 enbodi nent 09: 38: 33
inalittle bit nore detail. And if you 09: 38: 36
want to pull up figure 2, which is on -- 09: 38: 38
what is it? -- the third page of -- |I'm 09: 38: 44
sorry, the second page of Exhibit 1, or if 09: 38: 46
you want to go to the text that's fine as 09: 38: 50
well, but I'"mgoing to ask sonme specific 09: 38: 52
questions about it. 09: 38: 54
A. Al right. 1'mthere. 09: 38: 57
Q. So -- and for clarification, ny 09: 38: 59
guestions are going to be about what Nicol 09: 39: 03
actually describes to do and not -- not 09: 39: 05
your -- your ideas about why that m ght not 09: 39: 10
make sense or why you m ght disagree with 09: 39: 13
it. Okay? 09: 39: 16
A. Under st ood. Yep. 09: 39: 17
Q So in figure 2, you know, 09: 39: 18
we've -- when -- when sonething -- let's say 09:39:21
we have four PEs in figure 2, as shown 09: 39: 24
t here, and we have four tasks, each of 09: 39: 28
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varying difficulties. Does that -- can | 09: 39: 33

use those phrases? Does that make sense to 09: 39: 36

you? O should | use a different word? 09: 39: 38
A. Yes. No, that makes sense. 09: 39: 40
Q Okay. 09: 39: 41

And so it's inpossible to evenly 09:39:42
load in figure 2. 09: 39: 44
What would figure 2 -- what does 09:39:48
Ni col teach you should try to do in figure 2 09:39:50

to distribute the work when it's not 09: 39: 53
possi ble to conpletely equalize it? 09: 39: 55
MR. LI: Objection, form 09:40: 00

f oundati on. 09: 40: 00

A. So Nicol teaches that -- in the 09: 40: 02

el ements that |1've reviewed, that what you 09: 40: 07
do is you assign tasks and you figure out 09:40: 11
which PE is nost heavily | oaded, and then 09:40: 14

you set the voltage and cl ock frequency off 09: 40: 20

of that. 09:40: 21

In the case that you're 09: 40: 22
referring to, if there are only four tasks, 09: 40: 23
presumably one could assign one to each of 09: 40: 26
the PEs. And then if they were each -- | 09: 40: 30
think you nmentioned it -- tasks where you 09: 40: 33
knew what the -- what the deadlines were, 09: 40: 36
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t hen you woul d know whi ch one was in essence 09:40:39
t he nost heavily | oaded and could go 09: 40: 42
forward. 09: 40: 45
To be honest with you, we could 09: 40: 46

certainly |l ook at the details of whatever 09: 40: 48
scheduling algorithmis disclosed in N col, 09: 40: 52
but | don't recall that -- | don't recall ne 09:40:54
commenting on it or that being in part of 09: 40: 58
t he declaration or petition that | responded 09:41:00
to. But we can certainly rook at that 09:41: 06
further if you w sh. 09:41: 08
Q Sur e. 09:41: 09

And so just to continue with the 09:41:10

hypot hetical. If we were | ooking at the 09:41:12
figure 2 enbodi nent and now i nstead of four 09:41: 15
tasks we had ei ght tasks of varying 09:41: 19
difficulty. 09:41: 21
A. Uh- huh. 09:41: 21

Q What does Nicol teach you should 09:41:21

try to do to distribute those ei ght tasks 09:41: 23
anong the four PES? 09:41: 26
MR. LI: Objection, form 09:41: 29

f oundati on. 09:41: 30

A. | don't recall commenting on 09:41: 34

that. |If there is sonme particular part of 09:41: 36
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my decl aration that you would li ke to point 09:41: 39
nme to review or a particular part of Nicol 09:41: 40
that you would like nme to review, | can 09:41: 45
certainly do that. 09:41: 48
My under st andi ng of what Ni col 09:41: 49

really discloses is fundanentally a hardware 09:41:52
platform and then sonme discussion of, "Oh, 09:41: 56
we can use this." And then there is sone 09:41: 59
| oose di scussion of scheduling under various 09:42:01
ci rcunst ances, for exanple. But not nuch 09:42: 04
detail at all. 09:42: 06
Q Ri ght. Under st ood. 09:42: 06

But as we've been tal king about 09:42: 10

earlier, in a situation that | just 09:42: 11
described, let's say eight tasks to be 09:42: 15
di stri buted anong the four PEs, what Nicol 09:42: 17
at |l east states as his intention is that you 09:42:20
shoul d distribute that work as evenly as 09:42: 24
possi bl e as you can across those four PEs. 09:42: 25
Fair? 09:42: 29
MR. LI: Objection, form 09:42: 32

f oundati on. 09: 42: 33

A. That's a goal. | don't recall 09:42: 33

any -- review ng or commenting on any 09:42: 36
di sclosure in Nicol that discusses how that 09:42: 38
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shoul d be acconpli shed. 09:42: 41
Q Ri ght. | understand. 09: 42: 45

But Nicol -- really I'mjust 09:42: 46

asking, that is the goal and explicit 09:42: 48
statenment of Nicol that work in figure 2 09:42:52
shoul d be distributed as evenly as possible. 09:42:57
And we -- | think we al ready established 09: 42: 59
t hat, however. 09:43: 02
MR. LI: Objection, form 09: 43: 03

Obj ection, form foundation. 09:43: 04

A My recollection is that in that 09: 43: 06
passage in figure -- in colum 3, rather, 09: 43: 08
that we | ooked at, in the context of 09:43: 10
figure 2, they said that that was their 09:43: 13
desire, yes. 09:43: 16
Q And in figure 2 all four of 09:43: 20

t hose PEs and any other PEs that were to go 09:43: 24
into figure 2, those are all sharing a 09: 43: 26
singl e power supply and clock; right? 09: 43: 29
A. Yes, that's my understanding. 09:43: 35

They share Vvdd-1local and clock local, which 09: 43: 37
is witten in the figures as CLK-L. 09: 43: 43
Q And why is it that -- well, 09:43: 50

wi t hdr awn. 09:44: 00
What is it about having those 09: 44: 00
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PEs sharing a clock that nakes it
advant ageous to distribute the work as
evenly as possible?

MR. LI: Objection, form

A. Well, they -- they believe, |
think, that that will allow themto
mnimze -- based on their statements in the

summary of the invention, to mnimze the
power consunption

Q So what Nicol is saying they
believe -- or w thdrawn.

Yeah. So Nicol believes that
when you have these PEs sharing a clock, if
you try -- if you distribute the work as
evenly as possible, that can allow you to
reduce or mnimze your power consunption;
right?

MR. LI: Objection, form

A. | believe that their goal is to
try to evenly distribute the tasks so that
in essence they're lowering that tent pole
that | tal ked about or making the bin as | ow
as possible to achieve all of their
performance denmands.

Q And by -- because now sonebody

09:
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09:
09:
09:
09:
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09:
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really mss -- a transcript is not going to 09: 45: 38
have any idea what you nean by "tent pole," 09: 45: 41
so let ne expand on that a little bit. 09: 45: 42
So what you're saying is by 09: 45: 44

| owering the tent pole you're referring to 09: 45: 47
reducing -- how to say this? Wthdrawn. 09: 45: 53
By | owering the tent pole, 09: 46: 00

you're referring to that if you evenly 09: 46: 03
di stri bute as best as you can across the 09: 46: 06
PEs, the highest frequency that's necessary 09: 46: 09
will be as I ow as possible in that 09: 46: 12
enbodi ment ? 09: 46: 17
A. Yes. That's ny intention. And 09: 46: 20
I'"msorry, | thought maybe | vaguely 09: 46: 21
referred to tent pole previously. | thought 09:46:23
| had nentioned it. But also |'mthrow ng 09: 46: 26
out too many different anal ogi es probably 09: 46: 29
bet ween the bin and the tent pole. 09: 46: 34
But, yeah, in essence you want 09: 46: 35

to -- you want to be able to ideally just 09: 46: 38
barely meet your performance deadli nes 09: 46: 43
because then you're running the clock as |ow 09:46:46
as possi ble and -- and consequently can 09: 46: 48
| ower the voltage as nmuch as possible and 09: 46: 55
still achieve your performnce denmands. 09: 46: 57
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Q And the reason that that's 09:47:02
inportant in figure 2 is because your -- all 09:47:06
of these PEs are sharing that same frequency 09:47:12
and voltage. And so if you raise that tent 09:47: 15
pole, you're going to have nore inefficiency 09:47:18
in the systemthan if you were able to 09:47: 23
evenly distribute and | ower the tent pole? 09:47: 25

A. | think that's right. 09:47: 31

For exanple, if you -- we've got 09:47:34

four PEs here -- and maybe this is getting 09:47: 36
to part of your point. |If you' ve only got 09:47: 39
t hree tasks, you assign themto three 09:47: 42
different PEs, the fourth one has nothing to 09:47:45
do and it's still getting clocked at the 09:47: 48
same frequency as all the other ones. It's 09:47:51
not very -- the tasks aren't very evenly 09:47:55
di stri buted, but maybe they're as evenly 09:47:58
di stri buted as possible. 09:48: 00
Q Got it. Okay. 09: 48: 05

Now, if we -- we tal k about the 09: 48: 20

ot her enbodi nent that you were -- that you 09: 48: 23
mentioned earlier, the figure 4 enbodi nent, 09: 48: 26
how does figure 4 -- let's start with sone 09: 48: 33
basics to frame this. 09: 48: 35
How does figure 4 differ -- how 09:48: 36
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does the figure 4 enbodinment differ fromthe 09:48:39
figure 2 enbodi nent? 09:48: 41
A So figure 4 differs in a nunber 09: 48: 44

of ways. Let's focus first on ny 09: 48: 46
under st andi ng of the enbodi nent as opposed 09: 48: 54
to just the figure. 09: 48: 56
Each one of the PEs here has its 09:48:59

own | ocalized power supply and cl ock 09:49: 02
frequency. So they can all operate 09: 49: 06
i ndependent | y. In essence, if we think of, 09:49: 09
you know, that one of them can be running at 09:49:14
100 negahertz, and if the second PE only 09: 49: 15
needs to run at 33 negahertz, maybe its 09:49: 19
cl ock would be set to 40 so that the 09: 49: 22
frequency was as cl ose as possi bl e. 09: 49: 25
So the power supplies in the 09: 49: 28

figure shows that DC-to-DC converter and a 09:49: 31
separate calibration unit and separate PLLs, 09:49:35
phase-| ocked | oop, for each of these PEs. 09: 49: 39
That is all new, different fromthe figure 2 09:49:42
enbodi nent . 09: 49: 46
In addition, there is a |evel 09: 49: 48

converter shown in figure 4 which in 09:49: 51
figure 2 it's called "level shifter." It's 09:49: 57
t he shame bl ock. 09: 50: 00
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And then as well, there is an 09: 50: 03
asynchronous -- what's called an 09: 50: 05
asynchronous conmuni cation network. In 09: 50: 08
essence, the -- that inplenents a 09:50: 12
synchroni zer because two different bl ocks 09: 50: 15
are running at different clock frequencies. 09: 50: 18

It's my understandi ng that such 09: 50: 23
a synchronizer, while not shown in figure 2, 09:50:24
woul d al so be necessary. 09: 50: 27

Q Why woul d a synchroni zer be 09: 50: 35
necessary in figure 2? 09: 50: 37

A. Well, in figure 2 there is 09: 50: 39
comruni cati ons between the various PEs used 09: 50: 42
for conputation, 101, 102, 103, 104, and 09: 50: 47
then the separate PE, 100. And fromthe 09: 50: 51
di scussion it's -- the witten description, 09: 50: 57
| believe it's clear that PE 100 is 09:51: 02
anticipated to be running on its own cl ock 09: 51: 06
frequency. So its clock is different from 09: 51: 08
t he ot hers. 09:51:11

And the other aspect is when 09:51: 13
you -- whenever you have a |level shifter, 09:51: 17
that's used to equalize voltage 09:51: 19
differentials. And in these sorts of 09: 51: 23
digital systenms, when you have voltage 09:51: 26
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differentials you al nost al ways have cl ock 09: 51: 29
speed differences. 09:51: 30
So you alnost -- in ny 09:51: 32

experience rarely do you see a level shifter 09:51:35
wi t hout sonme sort of synchronization 09: 51: 39
circuit. 09: 51: 43
Q Got it. 09: 51: 44

And just to go with that a 09: 51: 45

little bit nore, you said the PEs 101, 102, 09: 51: 47
103, 104, 100 are all comunicating with 09: 51: 50
each other. Wuld you -- when -- here's the 09:51:53
actual question. 09:52: 03
When PEs 101, 102, 103 and 104 09: 52: 03

are conmuni cati ng anongst each other, do you 09:52:07
need a synchronizer for that or do they only 09:52:09
need the synchroni zer when they then al so 09:52: 12
talk to PE 100? 09:52: 15
MR. LI: Objection, form 09:52: 17

f oundati on. 09: 52: 17

A Yeah, | don't recall if | said 09:52: 21

that they were all communi cating anpbngst 09:52: 23
each other. The level shifter is there to 09: 52: 25
do voltage equalization between the PEs 101 09: 52: 28
t hrough 104 and the PE 100. There is -- 09: 52: 36
it's clear to me fromthe witten 09:52: 42
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description that the application for 09:52: 48
figure 2 anticipates comuni cati ons back to 09:52: 50
the PE 100 fromthe various conputation PEs. 09:52:53
Q And does it al so include 09: 52: 58
conputation -- or commrunications between the 09:53:00
conp- -- what you're calling the conmputation 09:53:03
PEs? 09: 53: 06
MR, LI: Objection, form 09: 53: 07

A | don't -- | don't recall if 09: 53: 08

there is much in any way of discussion of 09:53: 10
di rect communi cations. But if there's 09:53: 14
sonmething in the -- if there's sonething 09: 53: 17
that you would like to point me to, | would 09:53: 21
be happy to consider that. 09: 53: 24
In the case of communications 09: 53: 25

anong the PEs, there is a whole world of 09: 53: 32
schedul i ng aspects, scheduling issues, that 09: 53: 34
woul d have to be addressed because one task 09: 53: 36
i's now dependent upon another. None of 09: 53: 38
whi ch are discussed in Nicol. 09: 53: 42
Q Ckay. 09: 53: 47

Let's -- so we were talking 09: 53: 47

about figure 4. And we'll conme back to that 09:53:50
point but | want to say with where we were. 09: 53: 53
We were on figure 4. And if | understand it 09:53:56
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right, your -- your view of figure 4 is that
each of the PEs is tied to its own voltage
supply and its own clock. Right?

A. Yes, that's ny understandi ng of
figure 4 with the possible exception of a
controller at the bottomleft, which is not
wel | | abeled. And ny understanding is that
it's another PE. It is in figure 2, but
it's not clear where its power supply and
cl ock frequency cones from

Q Yeah.

And so figure 4, you know,
teaches that when you -- at least from
Ni col's intention, that when you have
mul ti ple PEs and you' ve given them each
their own cl ocks, you are able to adj ust
t hose cl ocks based on the individual PEs
wor kl oad; right?

A. Yes, that's ny understanding.
They will do sonme -- apply sone scheduling
al gorithm assign tasks to each PE, figure
out what its conpletion tinme is, and then
try to set the clock frequency and voltage
to just neet that and not go above it any

nore than they have to. And that's done per
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PE, as you said. 09: 55: 22
Q And how does that change the way 09:55:23

that workload is distributed in figure 4 09: 55: 26
versus in figure 2? 09: 55: 28
MR. LI: Objection, form 09: 55: 33

f oundati on. 09: 55: 34

A | don't know. There's not much 09: 55: 36
description at all in Nicol of how the 09: 55: 38
wor kl oad is distributed. There is 09: 55: 40
di scussion of once it's distributed, this is 09:55:44
how you woul d advant ageously use the current 09:55:47
di stribution. 09: 55:51
| -- ny recollection is | |ooked 09:55:57

at various parts for discussion of the 09: 55: 59
specific scheduling algorithnms. | don't 09: 56: 01
think I commented on themin ny declaration 09: 56: 03
because | don't think I found nmuch of any 09: 56: 05
detail. But if there is sone part in the 09: 56: 07
written description you want to point me to, 09:56:09
I woul d be happy to review that. 09:56: 12
Q Well, we spent a lot of tine 09: 56: 14
earlier tal king about how figure 2 have -- 09: 56: 16
you know, is optimzed by distributing work 09: 56: 21
as evenly as possible. |Is that idea that 09: 56: 27
you have to -- idea of distributing work as 09: 56: 31
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evenly as possible sonmething that also 09: 56: 33
applies to figure 4? 09: 56: 35
MR, LI: Cbj ection, form 09: 56: 41

A. | don't recall if Nicol 09: 56: 42
mentioned that in the context of figure 4. 09: 56: 45
They -- that nay be a stated goal that they 09: 56: 47
have as well. It may not be. 09: 56: 50
Q Well, as a person of ordinary 09: 56: 54
skill, you know, would you | ook at the 09: 56: 55
figure 4 enbodi nent and description and 09: 56: 58
think that you still had to distribute work 09:57: 00
as evenly as possible or would you think 09:57:02
that that wouldn't be necessary? 09:57: 04
MR. LI: Objection, form 09: 57: 07

A I would think that it would 09:57: 11
depend on the rest of the system There are 09:57:12
cases where it makes sen- -- and by cases | 09:57: 14
mean, for exanple, the type of workload and 09:57: 20
t he particular sem conductor technol ogy 09: 57: 22
we're dealing wth, which has changed over 09: 57: 24
time and i npacts these issues and the 09: 57: 26
efficiency of the various power supplies. 09: 57: 29
So there are cases where it 09: 57: 32

woul d be desirable to sort of get the 09:57: 35
frequencies as equalized as possible and 09:57: 39
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consequently as | ow as possible, although 09: 57: 43
they may be different. 09: 57: 45
But there are certainly 09:57: 46

situations where it's nore desirable to, for 09:57:48
exanmpl e, maybe utilize one PE until you' ve 09:57:52
consunmed all of its processing capability 09: 57: 55
and then start to schedule to a second one. 09: 57: 57
There's no universal best approach 09:58: 01
I ndependent of a | ot of other system 09: 58: 06
factors. 09: 58: 08
Q And so what are -- let's just 09: 58: 08

ki nd of explore that. What are the factors 09:58: 10
t hat woul d cause a person of ordinary skill 09:58: 14
in the art to think that you woul dn't want 09:58: 15
to distribute tasks evenly on figure 4? 09:58: 19
What sort of things would affect that? 09:58: 21
A. Well, | can give sone exanpl es. 09: 58: 26

This will not be a conplete |ist. 09: 58: 28
But, for exanple, there is an 09:58: 32

odd, odd to ne, phenonenon in sem conductors 09:58:33
t hat has only energed, | believe, over the 09: 58: 44
| ast decade or so which says when you -- 09: 58: 47
there are situations where you can reduce 09:58:51
t he voltage and increase the available clock 09:58:53
frequency. And that's dependent on 09: 58: 58
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tenperature rel ati onships and the specific 09:59: 01
sen conduct or processes. 09: 59: 04

| don't think that those -- the 09: 59: 06
i ssue I'mthinking of was present back at 09: 59: 07
the tinme of invention, 09: 59: 10

Also it could be the case -- and 09:59:13
the power supplies and the DC-to-DC 09: 59: 16
converter here that we've got will have a 09:59: 18
rated efficiency. So your efficiency m ght 09:59: 21
be 70 percent, which neans if 100 units of 09: 59: 25
power conme into the chip for the -- for 09:59: 31
PE 1, the DC-to-DC converter will waste 30 09: 59: 34
units of that power. 09: 59: 38

Now, that efficiency will vary 09: 59: 39
over the voltage range. It may be flat for 09: 59: 42
a very large range. It may increase 09: 59: 45
dramatically as you get to a high-I|evel 09: 59: 49
vol tage and increase dramatically as you get 09:59:53
to a low | evel voltage. 09: 59: 55

So there will be cases where -- 09: 59: 56
this is why | was suggesting it. There will 09:59:59
be systens that are built that will achieve 10: 00: 03
better power consunption utilization 10: 00: 07
efficiency by attenpting to fully utilize 10: 00: 11
one PE before activating a second one. 10: 00: 16
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And that's not an uncommmon 10: 00: 19

approach at all. And obviously it makes the 10:00: 21
scheduling problemtrivial. 10: 00: 23
Q Ri ght. Right. 10: 00: 25

And is that -- and the systens 10: 00: 31

that you're describing there utilize -- 10: 00: 52
fully utilize one PE before activating a 10: 00: 56
second one. That systemisn't described 10: 00: 59
anywhere in Nicol, is it? 10: 01: 03
A. | don't recall Nicol going into 10: 01: 12

any great useful detail on how to schedul e 10: 01: 14
for figure 4. So that sort of systemis 10: 01: 17
certainly enabled by figure 4 as nuch as any 10:01:19
ot her scheduling algorithm Well, not any 10: 01: 22
ot her but nost other scheduling al gorithns, 10: 01: 25
particularly of the sort that we've 10: 01: 28
general |y been di scussi ng. 10: 01: 31
Q Okay. 10: 01: 31

So that's -- and -- well, | want 10:01: 33

to now tal k about what | think is called in 10: 01: 38
t he patent the m ddl e-ground enbodi nent. Do 10:01:43
you know what |'mtal king about? 10: 01: 46
A. | believe so. Could you point 10:01: 48

me to the specific |ocation? 10: 01: 49
Q Yeah, for sure. 10: 01: 54
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So it's -- Exhibit 1, colum 6, 10: 01: 55

line 66 is -- is where it starts sonme of 10: 01: 59
t hat discussion. |t goes on to colum 7. 10: 02: 05
A Yes, | see that. 10: 02: 11

Q Okay. 10: 02: 18

And so what is the m ddl e-ground 10:02:21

enbodi ment described in Nicol? 10: 02: 23
A. Well, the mddle ground is the 10: 02: 29

PEs of a multiprocessor chip are divided 10: 02: 31
into groups, and each group of PEs are 10: 02: 35
arranged to operate fromtheir own 10: 02: 40
controll ed supply voltage. 10: 02: 43
Q So it's sort of a -- well, why 10: 02: 47

is it called "mddle ground"? What's your 10: 02: 50
under st andi ng of why that word was used 10: 02: 53
her e? 10: 02: 55
MR LI: Object to form 10: 02: 57

A. | couldn't -- obviously don't 10: 02: 58

know what the inventors were thinking or the 10:03:01
drafter. However, it has sone el enents of 10: 03: 03
figure 2's system and sone el enents of 10: 03: 09
figure 4's system and how close it is or 10:03:12
how different it is is very difficult to say 10:03:17
because it is so underspecified. 10: 03: 20
Q And so when you say it has sone 10: 03: 25
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aspects of figure 2, you know, at |east one 10: 03: 27
of the aspects that's disclosed is that some 10:03:29
of the PEs will be sharing a clock and 10: 03: 32
vol t age supply; right? 10: 03: 36
MR. LI: Objection, form 10: 03: 39

A. Yes. |t says: 10: 03: 41
“...each group of PEs can be 10: 03: 42

arranged to operate fromits own controlled 10: 03: 43
supply vol tage." 10: 03: 46
Q And then one of the ideas that 10: 03: 49

it -- or one of the concepts that overl aps 10: 03: 50
with figure 4 is that now you have nmultiple 10: 03: 53
groups that can have their own voltage 10: 03: 57
control like figure 4 does with individual 10: 04: 01
PEs; right? 10: 04: 04
MR, LI: Objection, form 10: 04: 06

A. No, | wouldn't necessarily say 10: 04: 09

that. There is -- there is a lot that's not 10:04:12
wel | specified here. 10: 04: 17
Q What is the overlap -- or what 10: 04: 23

are the elements of the figure 4 systemthat 10:04: 27
you see in the m ddl e-ground enbodi nent ? 10: 04: 29
A. Well, there is constitution of 10: 04: 37

PEs that can be arranged to operate fromits 10:04: 39
own controlled supply voltage. It's saying 10: 04: 42
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that they're grouped in some way such that 10: 04: 44
t hey operate together in sonme way that is 10: 04: 49
not -- where that operation characteristics 10: 04: 56
are not shared presumably wi th other PEs 10: 04: 59
that are not in the sanme group. 10: 05: 02
Q Okay. Got it. 10: 05: 15

And so, you know, we've spent 10: 05: 17

sone tinme tal ki ng about how work woul d be 10: 05: 21
di stributed. | understand your position 10: 05: 24
that there is no specific schedul er or 10: 05: 26
al gorithm described in N col. 10: 05: 31
To a person of ordinary skill in 10:05: 36

the art, how would work be distributed in 10: 05: 38
t he m ddl e-ground enbodi nent that's 10: 05: 41
descri bed? 10: 05: 45
MR, LI: Objection, form 10: 05: 46

f oundat i on. 10: 05: 47

A. The systemis too underspecified 10:05:52

for me to answer that. For exanple, it's 10: 05: 56
not clear within groups if the operating 10: 05: 58
frequency of the different PEs can vary or 10: 06: 04
not . 10: 06: 06
Al so, you know, in N col sonme of 10:06:08

t he tasks have conpl etion deadlines, have 10: 06: 13
realtinme characteristics, and sone don't. 10: 06: 18
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And there is no discussion of howto conmbine 10:06: 21
those two different kinds of tasks in the 10: 06: 24
schedul er, and there's a w de range of 10: 06: 26
options. There are many things that could 10: 06: 28
be done. 10: 06: 30
Q Got it. Ckay. 10: 06: 39

So let's make sone assunptions 10: 06: 43

about the type of -- type of tasks and the 10: 06: 45
way that the PEs are working. Let's 10: 06: 53
assunme -- just based on the two things that 10: 06: 55
you j ust raised. 10: 06: 57
So let's assume that the clock 10: 06: 58

frequency is set in groups but can't then be 10:07:03
i ndividually changed at a PE level. So its 10: 07: 12
frequency is set on a group |evel. Does 10: 07: 17
t hat make sense? 10: 07: 20
A. Sure. So the -- 10: 07: 22

MR. LI: QObjection. 10: 07: 23

A. -- the groups share a power 10: 07: 25
supply and a common DC-to-DC converter and a 10:07: 27
common PLL. 10: 07: 33
Q Ri ght . 10: 07: 37

A. Okay. Okay. So we'll add those 10:07:37
characteristics to the description of their 10: 07: 39
m ddl e ground. |I'mwth you. 10: 07: 40
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Q And that's like how figure 2 10: 07: 42

wor ks; right? 10: 07: 44
MR. LI: Objection, form 10: 07: 46

f oundat i on. 10: 07: 46

A. It's got alot of simlarities 10: 07: 50

to figure 2, yes. 10: 07: 51
Q And then -- and so if we make 10: 07: 57

t hat assunpti on, does that -- does that help 10:07:59
a person of ordinary skill decide how best 10: 08: 04
to distribute other work in the 10: 08: 08
m ddl e- ground enbodi nent ? 10: 08: 11
MR. LI: Objection, form 10: 08: 13

A. It certainly reduces the nunber 10:08: 19

of unknowns. So |I guess | would say it 10: 08: 21
hel ps them But there are still many 10: 08: 24
unresol ved issues. It's not -- it's not -- 10: 08: 29
there is no clear path for what's the best 10: 08: 32
or preferential way to distribute tasks. 10: 08: 35
Q What if we take into account -- 10: 08: 40

wi t hdr awn. 10: 08: 41
What if a person of ordinary 10: 08: 42

skill takes into account Nicol's goal of 10: 08: 43
m nim zing overall power consunption? How 10: 08: 46
woul d a person of ordinary skill then 10: 08: 52
approach distributing work anong the 10: 08: 54
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m ddl e- ground enbodi nent ? 10: 08: 57
MR. LI: Objection, form 10: 08: 59

f oundati on. 10: 08: 59

A. Wel |, Nicol discusses, for 10: 09: 05
exanpl e, taking tasks and breaking them up 10: 09: 07
into different parts and taking one task and 10:09:09
breaking it up into two. Preferentially 10: 09: 12
breaking themin half but acknow edges that 10: 09: 16
t hat may not be possi ble. 10: 09: 18
Are you suggesting that these 10: 09: 20

breaks can be done evenly in your 10: 09: 23
hypot heti cal ? 10: 09: 26
Q Sure. We can -- we can nake 10: 09: 32

t hat assunpti on. 10: 09: 34
A. Okay. 10: 09: 35
Shoul d | assune that there is 10: 09: 37

communi cati ons between the two parts and 10: 09: 41
thus a tim ng dependence, or are they fully 10: 09: 43
i ndependent ? 10: 09: 47
Q Are -- both of those 10: 09: 50
circunstances are possible at the tinme of 10: 09: 52
Ni col's patent; right? 10: 09: 57
A. Yes, | agree, yeah. 10: 10: 00

Q So why don't we take whichever 10:10: 01

one you think will make the analysis 10: 10: 02
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si npl er? 10: 10: 05
A Should | assume that there is a 10: 10: 05

cost for communicati ons anong PEs or that 10:10: 12
it's free? 10:10: 17
For exanple, it's not clear to 10:10: 18

me in figure 2 that when -- actually, | 10: 10: 20
think all of the discussion in figure 2 10:10: 26
anticipates that with regards to scheduling 10:10: 28
that there is no comuni cati ons between the 10: 10: 32
tasks on PEs. 10: 10: 37
However, if you have one task 10: 10: 39

and you break it up, there is al nost always 10:10: 41
a dependence between them so there wll 10: 10: 44
al nost al ways be sonme comuni cation. | 10: 10: 46
guess the point I'mgetting at is there's 10: 10: 49
still far too many under -- it's an 10:10: 52
under - speci fi ed problem 10: 10: 56
Q | gotcha. Okay. So let ne just 10:10:57

try to understand that |ast problem 10: 10: 59
You're saying that in the 10:11: 01

i nstances that Nicol described, so you have 10:11: 02
to take one task and try to break it up into 10:11:05
mul ti pl e subtasks to divide across nmultiple 10:11: 08
PEs, there's al nost always going to have to 10:11:11
be communi cati on between those individual 10:11:13
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PEs about what they're working on; right? 10:11: 15
MR. LI: QObjection, form 10: 11: 18

A. Yeah. Only because in general 10: 11: 20

if the two subtasks are conpletely separate 10:11: 25
t hey probably would have been their own 10:11: 28
separate tasks to begin with. That's ny 10:11: 30
reasoni ng there. 10: 11: 33
| don't recall -- yeah, so I'Il 10: 11: 35

stay with that. 10: 11: 37
Q What ' s an exanpl e of that kind 10:11:53

of -- yeah. What's an exanple of that kind 10: 11: 55
of task where you're going to have to have 10:11: 59
comruni cation fromone of the PEs to the 10:12: 01
ot her about that sort of -- about their 10: 12: 03
i ndi vidual parts of that task? 10: 12: 06
MR, LI: Objection, form 10: 12: 09

f oundat i on. 10:12: 10

A. Sure. So any sort of two-step 10:12:13

mat hemat i cal expression where you eval uate 10:12: 19
one function and take its output and then 10:12: 21
feed it as an input to the second function. 10:12: 24
Those functions could be very short if 10: 12: 27
they're just sinple expressions. You know, 10:12: 31
X plus Y. But if they're matrix operations 10:12: 35
they could be quite conplex and require a 10:12: 38
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| ong period of conputation. |In which case 10:12: 41
it may be beneficial to run one part on one 10:12: 43
PE and then pass the results through the 10:12: 49
controller and then back to the second PE 10:12: 51
and run the second part. 10:12: 54
At the end of the day, it's 10: 12: 57

not -- when Nicol tal ks about these 10: 13: 02
operations, ny recollection is he's al nost 10:13: 07
al ways saying, for exanple, if you have one 10:13:10
task that needs to run at 100 negahertz and 10: 13: 14
you can break it up into two parts, maybe 10: 13: 17
one that runs at 60 and one that runs at 40, 10:13:20
then you put those an two separate PEs and 10:13: 23
you can run it at 60. 10: 13: 26
It's clear in that situation 10: 13: 29

they -- they can't communi cate. So that 10:13: 31
woul d have to be an exanple that | referred 10:13: 34
to where sonmebody put two tasks together 10:13: 38
that really didn't need to be put together 10:13: 40
at all. 10: 13: 43
THE W TNESS: And can | ask 10:13: 49

whenever you get to a conveni ent 10: 13: 51

break -- I"'min no particular hurry, 10:13: 53

but we've gone for about an hour. 10:13: 55

MR. BROWN: Yeah, nowis a 10: 13: 57
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perfectly fine tine to take a break. 10:13: 58
Do you want to cone back in ten 10: 14: 00
m nutes? |s that enough or, do you 10: 14: 02
need nore tinme? 10: 14: 03
THE W TNESS: Perfect. 10: 14: 04
MR. BROWN. All right great. 10: 14: 05
THE VI DEOGRAPHER: O f the 10: 14: 06
record. The tine is 10: 14. 10: 14: 07
[ Recess at 10:14 a.m Pacific 10: 14: 09
Ti me. ] 10: 14: 44
[ Resuming at 10:29 a.m Pacific 10: 14: 45
Ti me. ] 10: 14: 48
THE VI DEOGRAPHER: And here we 10: 29: 02
go. 10: 29: 03
We're back on the record at 10: 29: 03
10: 29. 10: 29: 07
Go ahead. 10: 29: 07
MR. BROWN. Thank you. 10: 29: 09
EXAM NATI ON CONTI NUI NG 10: 29: 10
BY MR. BROMN: 10: 29: 10
Q Wel cone back, Doct or. 10: 29: 10
A. Thank you. 10:29: 12
Q Did you -- did you speak with 10: 29: 13
M. Li during the break? 10: 29: 15
A. | spoke with no one, not even ny 10:29:17
Page 63
Veritext Legal Solutions
866 299-5127

INTEL - 1052
Page 63 of 208




© 00 N o O B~ W N PP

N N N N N N R P PR R R R R R R
g N W N P O © 0O N O 0o N~ W N B O

William Mangione-Smith , Ph.D - January 15, 2021

wife. 10: 29: 19
Q Okay. 10: 29: 20

You are allowed to do that 10: 29: 22

unl ess she happens to have patent expertise. 10:29:23
A. Okay. 10: 29: 26

Il -- 1 did tweet but not related 10:29:29

to the case. 10: 29: 32
Q You tweeted in the last ten 10: 29: 35

m nut es? 10: 29: 36
A Yeah. There's a new Nicol as 10: 29: 38

Cage novie com ng out that actually | ooks 10: 29: 40
really interesting, and a friend commented 10: 29: 42
on it. 10: 29: 45
Q Okay. |'m sure one of our 10: 29: 45

tal ented associates on the call is pulling 10: 29: 51
up that tweet. 10: 29: 52
Al right. So we were talking 10: 29: 55

about the m ddl e-ground approach in N col, 10: 29: 59
and we were discussing how a person of 10: 30: 03
ordinary skill in the art would know to 10: 30: 05
di stribute tasks in that enbodi mnent. And, 10: 30: 07
you know, | was thinking I mght be able to 10: 30: 14
try make this a little sinpler and | ay out 10: 30: 16
sone -- sone paraneters so we can have the 10: 30: 19
di scussi on. 10: 30: 21
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So what if we assune that 10: 30: 22

there's a m ddl e-ground enbodi nent of Nicol 10: 30: 26
that has four PEs? And its two groups of 10: 30: 28
two. So two of the PEs are grouped together 10:30: 32
with one comon vol tage supply and clock and 10:30: 35
then the other two are al so grouped 10: 30: 38
toget her. Does that make sense? 10: 30: 40
A. It does. 10: 30: 42

MR. LI: Objection, form 10: 30: 43

f oundati on. 10: 30: 45

BY MR. BROWN: 10: 30: 45
Q And that's kind of a hybrid 10: 30: 46
between figure 2 and figure 4; right? 10: 30: 48
A. I n sone sense, yeah. But | 10: 30: 52

t hi nk maybe a cl oser hybrid would be if you 10: 30: 55
threw in one PE that operated totally on its 10:30:57
own, but I"'mwth you. It certainly is 10: 31: 00
within the real mof m ddl e-ground systenms, | 10:31:02
think, that's covered by that one sentence. 10: 31: 07
Q Okay. 10: 31: 09

So then let's -- let's talk 10: 31: 12

about how we distribute work in that 10: 31: 15
circunstance, how a person of ordinary skill 10:31:17
at the tinme would distribute work. 10: 31: 19
And let's make the work sinple. 10: 31: 21
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Let's assune that we have only four tasks to 10:31:23
conpl ete and none of them are dependent on 10: 31: 27
each other. So we don't have to worry about 10:31:30
t hat communi cation point we tal ked about. 10: 31: 32
And two of them are very heavy | oaded, very 10: 31: 34
significant, a lot of work. Two of themare 10:31:39
very |ight | oads. 10: 31: 42
Does that term nology work for 10: 31: 44

you? 10: 31: 46
A. Yes, | understand. 10: 31: 47

Q And that's certainly a type of 10: 31: 50
scenario that could cone up at the tine of 10: 31: 52
the invention; right? 10: 31: 53
A Yes. 10: 31: 53

Q So in that circunstance how 10: 31: 58

woul d a person of ordinary skill, having 10: 32: 00
read Nicol and bei ng cogni zant of at | east 10: 32: 01
its intention, think would be the best way 10: 32: 05
to distribute the work of those four tasks 10: 32: 10
anong our two groups of two PEs? 10: 32:13
MR. LI: Objection, form 10: 32: 16

f oundati on. 10: 32: 17

A. To be honest with you, I -- | 10: 32: 20

don't know. | can't put nyself back in the 10: 32: 22
time of the invention with the informtion 10: 32: 25
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that's provided to ne. 10: 32: 29

For exanple, in sonme sense the 10: 32: 31
system that you descri bed may be viewed as 10: 32: 35
quite common these days in ternms of -- there 10:32:39
are actually processors -- well, let's call 10: 32: 44
t hem "chips" -- that are sold with nultiple 10: 32: 46
processors that are grouped together into -- 10:32:50
where they operate at different clock 10: 32: 53
speeds. 10: 32: 56

In nost of the ones that | know  10: 32: 56
or I'mthinking of at the nonment, the two 10: 32: 59
groups still differ in other ways. For 10: 33: 01
exanmpl e, they mght both be ARM-- |'m 10: 33: 05
sorry. All of the PEs in the system m ght 10: 33: 08
all be ARM processors, but some of them you 10:33:11
know, one group may be higher performance 10: 33: 16
than the other one. That's a fairly comon 10: 33:18
approach. So there's still |ots of 10: 33:19
variability that | just don't know. 10: 33: 25

For exanple, as well, there may 10: 33: 27
be a significant cost hit to just turning on 10:33:29
a group at all, and so you nay be strongly 10: 33: 36
bi ased to utilize one group until you get 10: 33: 41
above a certain degree of utilization, and 10: 33: 44
t hen maybe shift tasks over to the other. 10: 33: 46
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In nost cases -- | think you 10: 33: 51

said there is two groups of four and there's 10:33:53
four tasks and the four tasks are 10: 33: 56
i ndependent -- | would say it -- you're 10: 33: 59
goi ng to have one of the groups at | east 10: 34: 03
operating. Probably you woul d assign one 10: 34: 06
task to each one of the PEs. That's a 10: 34: 08
pretty common paradi gm exanple you put in 10: 34: 14
front of me, but there's not nuch of a 10: 34: 17
scheduling problemto face in that sort of a 10:34:19
si tuati on. 10: 34: 22
Q Okay. So we will conme back to 10: 34: 26

sone of those points, but let me follow up 10: 34: 32
first on your last sort of -- |ast couple 10: 34: 34
sentences there. 10: 34: 37
So you are agreeing that a 10: 34: 38

person of ordinary skill would probably |Iook 10:34:42
at the situation of two groups of two and 10: 34: 46
say, "lI'mgoing to assign one task, one of 10: 34: 48
my four tasks, to each of those PEs." 10: 34: 52
Ri ght ? 10: 34: 54
MR. LI: Objection, form 10: 34: 57

A. G ven four tasks and two groups 10: 35: 00

of four PEs, it's not clear to ne why there 10: 35: 02
woul d be any benefit to using both groups or 10:35:07
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doing -- or assignhing two tasks to any PE. 10: 35:13
You woul d probably pick one group and assign 10:35:17
one task to each one of the four PEs and be 10: 35: 20
done with it. 10: 35: 23
Q | see. 10: 35: 23

So -- 10: 35: 26

A Go ahead. 10: 35: 26

Q ' msorry, go ahead. 10: 35: 27

A. | was just going to say, | nean, 10:35:28

as | suggested before, there may be a 10: 35: 30
benefit to using nultiple groups. There may 10: 35:32
be a cost hit as soon as you turn one on. | 10:35:36
just don't know. 10: 35: 39
Q Yeah. Ckay. 10: 35: 41

So, you know, | heard you say 10: 35: 42

earlier and now you said it again, so | 10: 35: 44
realize that you didn't just m sspeak. My 10: 35: 46
hypot heti cal was two groups of two PEs each. 10:35:48
A. Oh, sorry about that. 10: 35: 52

Q No, no, no. No problem So 10: 35: 53

let's -- which | think mght clear up one of 10:35:55
your points here. 10: 35: 58
So if you have two groups of two 10:35:59

PEs, and we'll make them honbgeneous; right? 10:36:01
We'll make them just all the sanme PE 10: 36: 01
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A. Okay. 10: 36: 01

Q So we don't have to address the 10: 36: 06

big smal |l issue that you raised the. 10: 36: 08
And then you have four tasks to 10: 36: 11

assign. Two are high load. Two are | ow 10: 36: 12
| oad. Just to confirm that is a 10: 36: 17
ci rcunst ance that could have occurred to a 10: 36: 18
person of ordinary skill back in -- at the 10: 36: 20
time of the invention; right? 10: 36: 21
A Sur e. 10: 36: 23

MR. LI: Objection, form 10: 36: 24

f oundat i on. 10: 36: 25

BY MR. BROMN: 10: 36: 25
Q And so in that circunstance you 10: 36: 26

agree that at |east one thing a person of 10: 36: 32
ordinary skill mght do is give one task to 10: 36: 35
each of the PEs; right? 10: 36: 38
MR LI: QObject to form 10: 36: 40

f oundati on. 10: 36: 44

A. They m ght do that in a case 10: 36: 44

where there's dramatic differences between 10: 36: 46
the size, the conplexity, the weight of the 10: 36: 50
tasks. | can easily think of situations 10: 36: 54
where it would be better to assign -- to 10: 36: 56
assign nultiple tasks to a particul ar PE. 10: 37: 00
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But they -- they certainly m ght decide to 10: 37: 03
assign one task to each one of the four PEs 10: 37: 06
in two different groups. 10: 37: 09
Q And so now the question |I have 10:37: 12

Is how are they going to decide which of the 10:37:14
PEs to assign the specific task to? And so 10: 37: 17
if we have -- 10: 37: 22
MR. LI: Objection. 10: 37: 23

Sorry, go ahead. 10: 37: 27

BY MR. BROWN: 10: 37: 28
Q He already doesn't |ike where 10: 37: 29

" mgoing with the question. 10: 37: 31
So if -- if we've got two PEs, 10: 37: 33

two groups of two PEs, and we've got two 10: 37: 36
very hard tasks and two very easy tasks, is 10: 37: 39
a person of ordinary skill in the art going 10: 37: 44
to -- well, is one possibility that a person 10:37:46
of ordinary skill in the art is going to 10: 37: 50
say, "l should give the hard tasks to the 10: 37: 52
two PEs in one group and the easy tasks to 10: 37: 56
the two PEs in the other group so that I can 10:37:59
cl ock the groups according to the difficulty 10:38:03
of the task"? 10: 38: 06
A I think depending on -- 10: 38: 08

MR. LI: Objection, form 10: 38: 10
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f oundati on. 10: 38: 11

A -- other factors that are 10: 38: 12

under speci fied one could certainly reach 10: 38: 15
t hat concl usi on. 10: 38: 17
As | was trying to suggest 10: 38: 18

before, | can also easily inmagine where a 10: 38: 19
nore power-efficient solution would be to 10: 38: 24
assign a heavy task and a small task to, you 10:38:26
know, the two PEs in one group and just turn 10:38:30
t he power off or greatly reduce it in the 10: 38: 33
ot her one. 10: 38: 36
Q Ri ght, right. 10: 38: 37

A. But it certainly could be the 10: 38: 38

case that you would divide the two heavy 10: 38: 39
ones and the two |ight ones into two 10: 38: 41
di fferent groups. 10: 38: 44
Q Yeah, it -- a lot of these 10: 38: 45

t hi ngs depend on, you know, the specific 10: 38: 47
task, the specific tinme requirenents, the 10: 38: 50
specific efficiency of the system right? 10: 38: 53
A. Right. And those task 10: 38: 56
assignnents that you suggested, they nmay be 10: 38: 58
the right choice. Right in terns of 10: 39: 01
achi eving the goal of reducing power as nmuch 10:39:05
as possi bl e. 10: 39: 07
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Even if they're not the right 10: 39: 09

choice, they may be -- that nay be a 10: 39: 11
reasonabl e scheduling al gorithm given the 10: 39: 16
overall goals of the system | nean, at the 10:39:18
end of the day obviously you want to 10: 39: 20
schedul e tasks as quickly as possible, and 10: 39: 21
that is also a consideration. You don't 10: 39: 23
want the algorithmto be too conplicated 10: 39: 25
such that you shoot yourself in the foot. 10: 39: 29
Q Got it. Got it. Okay. 10: 39: 32

And then, you know -- that all 10: 39: 34

makes sense. And the reason that at | east 10: 39: 37
one -- one justification for why a person of 10:39:41
ordinary skill m ght choose to assign the 10: 39: 44
heavy task to one group and the light task 10: 39: 47
to another would be to -- to sort of follow 10:39:49
t hat sanme tent pole problemthat we were 10: 39: 54
tal ki ng about in figure 2 that we want to -- 10:39:57
we don't want to have a tent pole that's 10: 39: 59
hi gher than it needs to be for each of those 10:40:02
groups; right? 10: 40: 04
MR. LI: Objection, form 10: 40: 07

A. Ri ght. You would be attenpting 10: 40: 12

to reduce the size of the bin between -- for 10:40:14
each group. O the -- or the height of the 10:40: 19
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tent pole. Bring the ceiling down as cl ose 10: 40: 21
as possi bl e. 10: 40: 24
Q Okay. | got it. W are start 10: 40: 31
starting to really m x netaphors now, but | 10:40: 34
think -- 10: 40: 36
A. | know. |1'msorry about that. 10: 40: 36

Q No, | think -- | think we're -- 10: 40: 38

| think it's -- | think that makes sense. 10: 40: 41
So basically, you know, at the 10: 40: 43

end of the day a person of ordinary skill in 10:40: 46
the art | ooking at this m ddl e-ground 10: 40: 48
enbodi nent in the two groups of two PEs that 10:40:51
we' ve di scussed woul d understand that, you 10: 40: 53
know, he woul d be reasonably capabl e of 10: 40: 59
assigning the tasks in the way that we've 10:41: 01
been discussing. That's fair? 10:41: 03
MR. LI: Objection, form 10: 41: 06

f oundati on. 10: 41: 07

A. You could certainly end up with 10:41: 09

tasks assigned in that way using a w de 10:41: 11
range of algorithns or optim zation calls. 10:41: 14
Q And those are -- those are, 10:41: 18

i ke, scheduling algorithnms that you're 10:41: 20
t al ki ng about ? 10:41: 22
A. Yes. 10: 41: 22
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Q And a |l ot of those -- and 10:41: 24

t hose -- you know, nmany of those were known 10: 41: 26
at the time of Nicol's invention already; 10: 41: 28
right? 10:41: 31
A Yeah. As | -- as | think we 10: 41: 32

di scussed earlier, there's -- at the tinme of 10:41:34
i nvention there were -- the task-scheduling 10:41: 38
probl em was well known. There were hundreds 10:41:42
of solutions and different inplenentations 10:41: 46
to achieve different specific goals. 10:41:50
Q And that scheduler is typically 10:41: 57

part of the operating system on a conputer 10:42: 00
system right? 10:42: 03
MR. LI: Objection, form 10: 42: 08

A Yes, that's typically part of 10: 42: 09

t he operating system 10:42: 10
Q And that's all in software; 10: 42: 12
right? 10:42: 14
A That's -- 10: 42: 18

MR. LI: Objection, form 10: 42: 19

A. -- alnost -- well, it's usually 10: 42: 21

in software. It's alnost always in 10: 42: 22
software. In this case | read Nicol to 10: 42: 27
really be focused on DSP applications, 10:42: 29
digital signal processing. Lots of realtime 10:42:34
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t asks. 10: 42: 38
Even in that context | would say 10:42:41

sof tware schedul ers are the nost common 10: 42: 43
approach. But it's nore commpn to have 10: 42: 46
hardware task schedulers in that domain than 10:42:51
any ot her conputing domain that occurs to me 10:42:54
as | sit here. 10: 42: 58
Q And Ni col discloses -- Nicol 10: 43: 00

di scloses that it has a realtinme operating 10: 43: 04
system operating on one of the PEs; right? 10: 43: 05
| can -- 10: 43: 05
MR. LI: Objection, form 10: 43: 10

A. Yeah. | think that's probably 10: 43:12

in colum 3 you're thinking of. It says: 10: 43: 14
“...the applications that need 10: 43: 17

to be processed are mapped to the N PEs 10:43: 18
under the control real time operating 10: 43: 23
systens executed on PE 100." 10: 43: 25
Yes. 10: 43: 27

Q And so this -- at least in that 10:43: 29
enbodi nent Nicol is suggesting using a 10:43: 31
software realtinme operating systemwth a 10: 43: 34
sof t ware schedul er? 10: 43: 36
MR. LI: Objection, form 10: 43: 39

A. Yeah, absolutely. | was just 10: 43: 40
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poi nting out that hardware schedul ers are 10: 43: 42
al nost i npossible to build and al nost never 10: 43: 45
used in nost conputing systens. This is the 10:43:47
one domain that possibly lends itself to it. 10:43:50
But | wasn't suggesting that Nicol discloses 10:43:53
t hat . 10: 43: 57
Q Okay. Got it. 10: 43: 57

Got it. Ckay. 10: 43: 59

So let me switch gears and talk 10: 44: 02

about claim-- | want to tal k about that 10: 44: 08
cl ai m | anguage. 10: 44: 16
Let me mark the '301 patent so 10: 44: 17

you have it in front of you. 10: 44: 19
[ Deposition Exhibit 2 marked for 10:44:19

i dentification.] 10: 44: 31

A Do we know if -- with the first 10: 44: 31
exhibit | did a refresh and it took a while 10: 44: 34
for the stuff. Should the exhibit just pop 10: 44: 37
up, do we think, once -- once it's | oaded? 10: 44: 41
Q My anticipation of what |'ve 10: 44: 45

seen is that there's a refresh timer, but it 10:44:48
m ght not be as fast as you want. 10: 44: 51
A. Fair enough. | mght as well 10: 44: 53

just hit "refresh." 10: 44: 55
Q Yeah. 10: 44: 56
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[ Pause. ] 10: 45: 03

Q Okay. It looks like it's up 10: 45: 03

Now. 10: 45: 05
A. Al right. It's there. Let ne 10: 45: 13
download it and we'll get going. 10: 45: 14
[ Pause. ] 10: 45: 27

A Al'l right. 10: 45: 28

Q Okay. 10: 45: 28
Exhibit 2 is US Patent 10: 45: 29

8,312, 301. 10: 45: 32
You' ve obviously read the '301 10: 45: 35

patent before; right? 10: 45: 38
A Yes, sir. 10: 45: 39

Q Okay. 10: 45: 40

Let nme take you to claim 3. 10: 45: 41

This is on colum 15, if that's hel pful. 10: 45: 44
A. Al right. 1'mthere. 10: 45: 56

Q And | want to take you right in 10: 46: 00

the preanble there. |t says [as read]: 10: 46: 01
"There's a nmethod for operating 10: 46: 06

a system having a plurality of data 10: 46: 07
processi ng el enents adapted for programmbly 10:46: 10
processi ng sequences...." 10: 46: 14
Do you see that? 10: 46: 15

A. | do. 10: 46: 17
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Q What does -- what does 10: 46: 19
"progranmably processing sequences" nean? 10: 46: 22
MR. LI: QObjection, form 10: 46: 26

A. | don't recall if there was an 10: 46: 28

of fer for claimconstruction on this. | 10: 46: 29
coul d go back and check or you could rem nd 10: 46: 32
me if that's not inappropriate. 10: 46: 36
Q So | don't think that you 10: 46: 44

of fered a specific construction for this but 10:46: 49
you did opine onit. So l'mtrying to 10: 46: 52
under stand what -- |'m assum ng that neans 10: 46: 54
you were using the plain and ordinary 10: 46: 56
meaning of it. And so ny question is really 10:46:58
what's -- what is the plain and ordinary 10:47: 00
meani ng of that ternf 10:47:02
A Fai r enough. 10: 47: 03

MR. LI: Objection, form 10: 47: 04

A. Coul d you bring up ny 10:47: 06

decl aration as an exhibit, please? 10: 47: 08
Q No problem It will be -- let's 10:47:10

make that Exhibit 3. 10:47: 11
[ Deposition Exhibit 3 marked for 10:47:16
identification.] 10:47:19

MR BROMWN: It will take a 10:47: 21

mnute. It's alittle bit |arger. 10:47: 23
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A Sur e. 10:47: 25

MR BROWN. [|'Il tell you when 10:47: 25

it's up so you don't have to keep -- 10:47: 26

[ Pause. ] 10:47: 29

BY MR. BROWN: 10: 48: 04
Q Looks like it's up now. 10: 48: 04

And when you get it up, this 10: 48: 05

iIs -- if you're looking for it in your 10: 48: 07
report, | think you'll want to go to 10: 48: 08
page 26. 10: 48: 10
A Al right. Thank you. It wll 10: 48: 12

be just a monent. It's refreshing. Okay. 10: 48: 15
[ Pause. ] 10: 48: 17

A. " msorry, you literally just 10: 48: 27

told nme. You said paragraph 26 or page 267 10: 48: 28
Q Page 26. 10: 48: 32

A. Okay. 10: 48: 33

[ Pause. ] 10: 48: 54

A. Al right. I'"'mwth you. 10: 48: 56

Q G eat. 10: 48: 57

So the heading there is: 10: 48: 57

"Petitioner Fails to Establish 10: 48: 59

That a POSI TA Wul d Under stand Ni col and 10: 49: 00
Bhatia to Di scl ose ' Progranmably Processing 10:49: 04
Sequences. ' " 10: 49: 08
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And then you have "claim 3(a)" 10:49: 09

i n parent heses. 10:49: 11
Do you see that? 10:49:12

A. Yes, | do. 10: 49: 13

Q Yeah. 10: 49: 16

So ny first question is what is 10: 49: 17

your understandi ng or what -- what plain and 10:49:19
ordi nary nmeani ng under st andi ng of 10:49: 21
progranmably processing sequences did you 10: 49: 23
apply to offer that opinion? 10: 49: 26
A The one that | believe a POSITA 10:49: 27

at the tinme of invention would apply given 10: 49: 31
the full context of the intrinsic record. 10: 49: 33
Well, at |east the patent itself. 10: 49: 38
Q And what is that understandi ng? 10:49: 40

A | don't know that | have one off 10:49: 46

the top of ny head. It's the understanding 10: 49: 47
of a person of ordinary skill in the art. 10: 49: 51
My recollection is the bul k of 10: 49: 54

this section is actually directed at 10: 49: 56
responding to the argunents that were made, 10: 50: 00
and | don't think it actually required ne to 10:50:04
conme up with a construction of programably 10: 50: 06
processi ng sequences. 10: 50: 09
But the passage goes on for 10:50: 11
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several pages so I'msort of flipping 10: 50: 14
t hrough themto try to recall. 10: 50: 16
Q. Sure. 10: 50: 17

And | don't want to stop your 10: 50: 20

analysis. So if you want to -- if you feel 10: 50: 21
you need to read nore, you know, feel free 10: 50: 23
to do so. But | can ask sonme specific 10: 50: 26
guestions to maybe see if we can hone in on 10: 50: 29
it? 10: 50: 32
A Yes. 10: 50: 32

Q When it tal ks about programmbly 10:50: 33
processi ng sequences, what are the 10: 50: 37
sequences? 10: 50: 38
A. So give nme a nonent of course. 10: 50: 42

[ Pause. ] 10: 51: 04

A. So the programmably processing 10: 51: 05
sequences are what the processing el enents 10: 51: 08
are adapted to. 10:51:13
Q Ri ght . 10: 51: 18

Let ne ask it alittle 10: 51: 19

differently and if you want -- well, let ne 10: 51: 20
just ask it differently. 10: 51: 22
Do the sequences refer to 10: 51: 23

sequences of instruction? 10: 51: 25
MR. LI: Objection, form 10: 51: 26
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A. They could. | don't recall it 10: 51: 32
actually being directed towards sequences of 10:51: 33
instructions. But the term "sequences” 10: 51: 36
certainly could. 10:51: 42

Q Okay. 10: 51: 42

Did you review the '301 10: 51: 52
specification in sort of comng to an 10: 51: 54
under st andi ng of what programmbly 10: 51: 56
processi ng sequences neant? 10: 51: 59

A | don't recall. | can |ook at 10:52: 02
the rest of ny -- you've offered nme the 10: 52: 05
opportunity to review the -- the directed 10: 52: 07
passage. | don't know. It's three or four 10: 52: 11
pages. | don't recall comenting on what 10:52: 13
progranmmbl y processi ng sequences neans. 10: 52: 16

| wasn't asked to consider the 10: 52: 22
nmet es and bounds or application of the 10: 52: 25
claim M task was to review the analysis 10: 52: 28
offered up regarding its invalidity in the 10: 52: 32
context of specific prior art and respond -- 10:52: 34
respond to those argunents. 10: 52: 39

So, yes, |'ve got an 10:52: 42
under st andi ng of a person of ordinary skill 10: 52: 44
in the art of what programmbly processing 10: 52: 46
sequences neans. It could nmean nultiple 10: 52: 49
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things. | haven't had to conme up with a 10: 52: 53
nore precise understandi ng or construction 10: 52: 56
for the tasks | was asked to conplete. 10:53: 02
Q Got it. Ckay. 10: 53: 05

So why don't we tal k about 10: 53: 06

t hose, you know -- what it could nmean to a 10: 53: 09
person of ordinary skill? And | think 10: 53: 13
you' re saying one of the things it could 10: 53: 16
mean is that it refers to progranmably 10: 53:18
processi ng sequences of instructions. 10: 53: 22
Ri ght ? 10: 53: 24
MR. LI: Objection, form 10: 53: 25

f oundati on. 10: 53: 26

A. Dependi ng on the rest of the 10: 53: 31
written description, it certainly is 10: 53: 32
possi ble that that's what it neans. 10: 53: 34
Q Al'l right. 10: 53: 36

But you've read the rest of the 10: 53: 37
description; right? 10: 53: 39
A | have. But as | said, | wasn't 10:53:40

| ooki ng for understanding the netes and 10:53: 41
bounds of claim 3, let alone this specific 10: 53: 46
el ement of it. 10: 53: 49
Q Okay. 10: 53: 50

And you've -- you've before used 10:53:51

Page 84
Veritext Legal Solutions
866 299-5127
INTEL - 1052

Page 84 of 208



© 00 N o O B~ W N PP

N N N N N N R P PR R R R R R R
g N W N P O © 0O N O 0o N~ W N B O

William Mangione-Smith , Ph.D - January 15, 2021

the idea of sequences to refer to sequences 10: 53: 54
of program of instructions; right? That's a 10:53:57
commpn use of sequences in your experience? 10: 54: 00
A. | would say it's not unconmon, 10: 54: 05

sure. 10: 54: 07
Q And if it referred to -- if 10: 54: 16
sequences referred to instructions, what is 10: 54: 18
programmbly processing instructions, then, 10: 54: 21
if you're progranmably processing sequences 10: 54: 24
of instructions? 10: 54: 26
MR. LI: Objection, form 10: 54: 29

A. Wel |, a progranmabl e processor 10: 54: 31
typically has a instruction set, a set of 10: 54: 34
possi bl e instructions. And typically 10: 54: 37
instructions are in a specific order with a 10: 54: 38
possi bility of changing order through junp 10: 54: 44
instructions. There are exceptions to this, 10:54:47
but they tend to be fairly uncommon. 10: 54: 49
And it's not at all uncommon for 10:54:56

a processor to have sonething called an 10: 54: 58
i nstruction sequencer that will read -- that 10:55:00
will pick up one instruction and nmanage or 10: 55: 04
start the process of executing it and 10: 55: 07
per haps before that's done determ ne a next 10: 55: 09
i nstruction to pick up. 10: 55:12
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But progranmably processing 10: 55: 15

sequences could also nean -- for exanple, we 10:55:17
t al ked about one task that gets broken up 10: 55: 21
into two tasks with sonme sort of dependence 10: 55: 24
rel ati onship between them 10: 55: 29
Q Right. Right. Okay. 10: 55: 29

So if -- and let ne -- we'll go 10: 55: 33

back to your second point. Let ne start 10: 55: 38
with your first point. 10: 55: 40
If this phrase neans 10: 55: 41
progranmmbl y processi ng sequence of 10: 55: 43
i nstructions, you would agree that that 10: 55: 45
concept, programmbly processing 10: 55: 49
instruction, is disclosed in Nicol in what 10: 55: 51
we were just looking at in Exhibit 1; right? 10:55:55
MR, LI: Objection, form 10: 55: 58

A. Wel |, probably at least to the 10: 56: 04
extent that they refer to a realtine 10: 56: 06
operating systemon -- on 100 PE, and | 10: 56: 09
think there is a notion that there are tasks 10:56:14
t hat are assigned, so presunmably the tasks 10: 56: 18
are programmable entities, it would not be 10: 56: 21
uncommon for themto be programmed in sone 10: 56: 25
sort of instruction set. 10: 56: 30
Of the top of ny head, | don't 10: 56: 33
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recall Nicol specifically saying, "Oh, yeah, 10:56:35
t hese are typical pieces of software that 10: 56: 38
have an instruction set that can run in 10: 56: 40
sequence." But that concept was certainly 10: 56: 43
wel | known at the tine. 10: 56: 46
Q So then -- and let nme just -- 10: 56: 53

just to unpack a little bit, N col -- 1 10: 56: 54
think you nmentioned this. N col does 10: 56: 57
disclose that it's the tasks that it assigns 10:57:00
are sort of a -- each contain a nunber of 10: 57: 01
i nstructions; right? 10: 57: 03
A. That woul dn't surprise ne. | 10: 57: 07

don't recall them saying that, but it 10: 57: 09
woul dn't surprise ne. 10: 57: 12
I wasn't | ooking for that 10: 57: 13

because | don't think that that's -- | 10: 57: 14
woul dn't think that was a novel innovation 10: 57: 17
in Nicol. 10: 57: 21
Q Okay. | get it. 10: 57: 22

| can direct you to it if it's 10: 57: 25

hel pful. I1t's in colum 3. But basically | 10:57:28
think you're agreeing. N col does -- a 10: 57: 32
person of ordinary skill reading Nicol would 10:57:33
understand that it could use Nicol to 10: 57: 35
programmbl y process sequences of 10: 57: 39
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i nstructions; right? 10: 57: 40
MR. LI: QObjection, form 10: 57: 42

A The PEs in Nicol could be, | 10: 57: 43
bel i eve, a standard sort of m croprocessor 10: 57: 48
or a core processor that executes 10: 57: 52
i nstructions in sequence to conpl ete tasks. 10: 57: 59
There's other things that it could be, but I 10:58:01
think a person of ordinary skill in the art 10: 58: 03
| ooking at Ni col would understand that it 10: 58: 05
certainly could be that. 10: 58: 06
Q Okay. 10: 58: 09

So then let's tal k about the 10: 58: 12

other thing that you were -- you went to. 10:58: 13
You nentioned that -- | think you were 10: 58: 18
saying that the other way you could 10: 58: 20
I nterpret progranmably processi ng sequences 10:58: 21
Is -- and then you referenced splitting up a 10:58:24
task where tasks are dependent on one 10: 58: 27
anot her. Can you explain what you neant by 10: 58: 30
t hat ? 10: 58: 33
A Sure. 10: 58: 33

MR. LI: Objection, form 10: 58: 36

f oundati on. 10: 58: 37

A. So -- and, again, |'m not 10: 58: 38
offering this up with regards to what the 10: 58: 45
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claimliterally means but just what it could 10:58:46
nmean because | haven't interpreted the 10: 58: 48
clainms scope or offered an opinion wth 10:58: 51
t hat . 10: 58: 54
But a person of ordinary skill 10: 58: 55

in the art, given the context that we've 10: 58: 56
di scussed so far today, could certainly 10: 58: 58
understand that if | had a task that took 10: 59: 01
100 units of conputation and -- and | coul d 10: 59: 05
divide it up into 50 and 50, and the first 10: 59: 11
50 conmputed sone val ue that was read by the 10: 59: 15
second -- well, even without that. Let's 10:59: 19
say | had 100 units and | broke it up into 10: 59: 22
two tasks, 50 and 50 and | still put themon 10:59:25
the same PE. That woul d be programmuably 10: 59: 28
processi ng a sequence of tasks. Even if 10: 59: 35
t hey were on the sanme one, one would 10: 59: 37
conplete and then the next. Even if -- 10: 59: 39
presumably, even if there was no conp- -- no 10:59:43
communi cati on between them no dependence. 10: 59: 49
Q Got it. Okay. Okay. 10: 59: 52

So then let's go to the next 11:00: 02

exampl e where it would be 50 and 50 but on 11: 00: 05
two different PEs and there is -- and there 11: 00: 09
I's a dependence where, you know, maybe the 11: 00: 14
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PE 2 is waiting on PE 1 to finish its 50. 11:00: 16
Ri ght ? 11:00: 19
A. Yes. 11: 00: 22
Q Is that also a way to think 11:00: 24

about progranmably processi ng sequences and 11: 00: 26

how - - 11:00: 30
MR. LI: QObjection, form and 11: 00: 30

f oundat i on. 11: 00: 32

A | think that if there is a 11: 00: 35
dependence between them then that does 11: 00: 37
i ndicate that they are sequenced to sone 11:00: 41

degree as opposed to two totally independent 11:00:44

tasks being put on two totally independent 11:00: 49
PEs. 11: 00: 52
Q Got it. Okay. 11: 00: 55

And so what sort of 11: 00: 59
circunstances are there in, say, |ike, the 11: 01: 00
DSP space where you would need to -- or, 11:01: 05
wel |, not "need to" but you would be 11: 01: 10
benefited by sequencing in that way anong 11:01:12
mul ti pl e processi ng el enments? 11: 01: 16
MR. LI: Objection, form 11:01:19

A That's -- 11:01: 22

MR. LI: And rel evance. 11: 01: 23

A. That's too broad a questi on. 11: 01: 25
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DSP is -- it's just too broad a 11:01: 32

subj ect area. There are many core concepts 11:01: 36
that constitute DSP software that execute -- 11:01:42
woul d execute al nost always in -- in one 11:01: 47
task. There are many others that are 11: 01: 50
fundanmental that fundanentally have to be 11:01: 54
deconposed into nmultiple tasks and then a 11:01:58
whol e range of options between them  Sone 11: 02: 01
that lend thenselves to nultiple different 11:02: 05
structures, software. 11: 02: 08
Q Okay. 11:02: 11

So in the sort of DSP tasks 11: 02: 13

where they fundanentally nust be deconposed 11:02: 17
into nmultiple tasks, are there also -- in 11: 02: 20
that set of tasks are there also DSP tasks 11: 02: 25
t hat benefit from sequenci ng those 11: 02: 28
deconposed tasks across mnmultiple processing 11: 02: 34
units perhaps to achieve sone sort of 11:02: 37
paral |l el isnf 11:02: 40
MR. LI: Cbj ection, form 11: 02: 41

foundation irrel evance. 11: 02: 43

A. In theory, yes. Like | said, 11:02: 45

there is a wide range of different sorts of 11:02: 49
al gorithnms and architecture and software 11: 02: 53
that needs to execute,. 11: 02: 55
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It may be beneficial to take two 11:02:58

sequential tasks and -- with a dependence 11:03: 02
bet ween them and run themon a single 11: 03: 04
processor. |t may be beneficial to run them 11:03:09
on separate processors. Yeah, | think 11:03: 11
that's fair. 11:03: 17
Typically -- well, | guess I'l| 11: 03: 18

|l eave it at that. |If the PEs are 11: 03: 20
honobgenous, it seens to ne typically you 11:03: 28
woul d benefit fromrunning themon a single 11:03: 30
processor, but | certainly couldn't say that 11:03:32
as a hard and fast rule. 11: 03: 35
Q Okay. 11:03: 36

Can you think of any specific 11:03: 40

DSP al gorithm that you think m ght benefit 11: 03: 42
fromthe -- this idea of taking two 11: 03: 45
sequential tasks and distributing them 11: 03: 49
across nultiple processing el ements? 11: 03: 50
MR. LI: Objection, form 11: 03: 53

f oundati on, relevance. 11: 03: 57

A. Yes, | think so. But it depends 11:04:01

on too many other aspects of the -- of the 11:04:03
hardware architecture to be able to comment 11: 04: 08
on. 11: 04: 10
There is -- we -- right. 11: 04: 12
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There's a different choices in terns of how
communi cation is done anong the PEs. And |
apol ogi ze. | shoul d have been tracking
this, but nmaybe you were cl ear before,
whet her we're tal king fundanmental |y about
the PEs running at the sane voltage and the
same clock speed but noving them around
together. | think we were.

But so there's that.

And, again, there are likely to
be efficiency issues with the power supply.

So | could envision that a
desi gner could decide it nmakes sense to
schedul e them on separate PEs.

| think in general you woul dn't
do that, but you have to | ook at the
unresol ved details of the specific exanple.

Q So sonebody sitting -- sonebody

maki ng a deci si on about DSP work, a person
of ordinary skill making a decision about
how exactly to inplenment scheduling of a DSP
task that m ght benefit from sequenci ng,
woul d know, at the time of N col's invention
at least, that he could distribute a task

such that it sequences across mnmultiple of

11:
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11:
11:
11:
11:
11:
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11:
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11:
11:
11:
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11:
11:
11:
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11:
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t he processing elenments. But it would -- 11: 05: 37
whet her or not he made that decision would 11: 05: 40
depend on ot her circunstances about the 11: 05: 41
al gorithmand the hardware. |s that fair? 11: 05: 43
MR. LI: Objection, form 11: 05: 46

f oundati on. 11: 05: 47

A. Yeah. | think at the tine 11: 05: 50
certainly whether it's DSPs or a broader 11: 05: 52
range of algorithns, the notion of 11: 05: 56
mul ti processors was well known. And the 11: 06: 00
probl em of schedul ing tasks that had 11:06: 02
dependence between them was wel |l known. 11: 06: 07
There was no optimal sol ution, but people 11:06: 11
woul d conme up with different sol utions. 11:06: 12
And so in general a person could 11:06:14

have decided, "I should put one task on the 11: 06: 18
first PE and one on the second one." 11: 06: 20
Q And just to -- to finish that, 11: 06: 28
you're saying in general a person could have 11:06: 30
decided to put one task on one PE and a 11: 06: 32
second on a second PE where those two tasks 11: 06: 35
had -- well, one of those tasks had a 11: 06: 39
dependence on the output of the other task; 11: 06: 41
right? 11: 06: 43
MR. LI: Objection, form 11: 06: 45
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f oundati on. 11: 06: 45

A. Yes, that's certainly possible. 11:06: 52

The dependence could be alnost trivial. In 11: 06: 53
many cases the -- well, in many cases it's 11: 06: 58
just inportant to know did the other task 11:07: 01
finish? 11:07: 03
In many cases the first task 11: 07: 05

will conmpute a | arge amobunt of data that 11: 07: 07
needs to be conveyed to the -- to the second 11:07:10
t ask. 11:07: 13
But it certainly is possible, 11: 07: 15

and was possible, to put two tasks with a 11:07:17
dependency between them on two separate 11:07: 23
processing elenments in a nultiple PE system 11:07:26
i n general. 11: 07: 29
Q And how does this relate to the 11:07: 31

i dea of -- of pipeline processing? 1Is this 11:07: 33
a simlar idea to pipeline processing or is 11:07: 37
it different? 11:07: 39
MR. LI: Objection, form 11: 07: 46

A. So | would say if we're tal king 11: 07:50

about how to structure software, there is a 11:07: 53
relationship. It's nore related to data 11:07: 57
fl ow because we're tal king just about one 11:08: 03
task produci ng sonething that a second task 11:08: 07
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depends on. But in reality it could be the 11:08: 11
first task produces sonmething that fires off 11:08:13
three or four, and the branch can get nore 11: 08: 16
conplicated. Whereas in pipeline processing 11:08:20
you really just go one and then the next and 11:08:22
then the next. 11:08: 24
And | woul d al so say anybody 11:08: 24

reading the transcript or hearing this mght 11:08:27
t hi nk about pipelining in a processor inside 11:08:31
a PE. 11:08: 35
In some sense the "Aha!" nonment 11:08: 41

t hat made that work originally my have cone 11:08:43
about simlarly to the "Aha!" for software 11:08: 45
structuring. But -- but they're both two 11:08: 47
really totally different approaches. 11: 08: 50
Totally -- not approaches. They're not 11: 08: 52
solving the sanme problem They're just two 11: 08: 54
totally different things. 11:08: 57
Q Okay. 11:08:58
AmIl'm-- if |'munderstanding 11: 09: 17

this, you're -- I'"'msure there -- well, one 11: 09: 19
thing you're pointing out is that pipeline 11:09: 25
processing is when -- when there is -- the 11:09: 28
data is passed directly from say, one PEto 11:09:36
anot her versus ot her ways that you m ght 11: 09: 39
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keep with the data, which would be the PE 11:09: 46
passing data to another PE but via sonething 11:09:48
else, like via a controller. 11: 09: 51
Is that a distinction you're 11: 09: 55

maki ng, or am |l just getting that wong? 11: 09: 55
A. No, if there's an internedi ate 11: 09: 56
controller, it still would be pipelining. 11: 09: 57
It's nore a question of how nmany consuners 11:10: 00
are there? There's a first stage, a second 11:10: 03
stage, a third stage, and they just go in 11:10: 06
sequence? Well, okay. | would be inclined 11:10: 09
to say that's pipelining. 11:10: 11
Many DSP al gorithnms have a -- 11:10: 14

just a richer structure. You could think of 11:10:17
them as havi ng pipelines enbedded within it 11:10: 19
because there is a sequence, but it's not 11:10: 22
just one sequence. There could be branches. 11:10:24
So | wouldn't -- | wouldn't |look 11:10:28

at a network of conputation and say, "Oh, 11: 10: 30
that's -- that's pipelining." It is 11:10: 33
sequenced. It's just a little nore 11:10: 35
conpl i cat ed. 11:10: 37
Q Okay. | get it. | get it. 11:10: 38

So pipelining is -- pipelining 11:10: 47

is in your mnd sort of a -- a sinple flavor 11:11:02
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of sequencing. Does that sound right? 11:11: 07
MR. LI: QObjection, form 11:11: 10

A. | guess, you know, as | sit here 11:11:13

in general | would say, yeah, that -- that 11:11:15
makes sense. At |least the -- the origins of 11:11:17
how it was thought is also conparable to, 11:11: 21
li ke, an assenbly line, right, you do for a 11:11: 25
car. You do sonething. Next person does 11:11: 27
sonet hing. Next person does sonething. Al 11:11:29
i n sequence. You never sort of take the car 11:11:32
and simul taneously nmove it to two different 11:11: 35
physi cal stations. You couldn't do that. 11:11: 37
Q Got it. Got it. Okay. 11:11:40

And then you could nake 11:11: 41

sequenci ng nore conplicated by having maybe 11:11: 44
a pipeline but then some branches off of it 11:11: 47
as well with conditionals that you have to 11:11:51
deal with? 11:11:52
A Sur e. 11:11:53

MR. LI: Objection, form 11:11: 54

A Yeah. Yeah. 11:11:55

Q Got it. Ckay. 11:11:57

And so just -- you know, | 11:11:58

think -- | think you're agreeing with this. 11:12: 02
At the tinme of, you know, Nicol's invention 11:12: 06
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in the '301, this idea of, you know, at 11:12: 09
| east pipeline processing in the DSP 11:12: 14
context, that was -- that was known; right? 11:12: 17
MR. LI: Objection, form 11:12: 21

A. Yeah, the general concept of 11:12: 23

pi pelining nultiple tasks in the DSP world | 11:12:25
woul d say was well known. 11:12: 30
Q And it was -- it was well known 11:12: 34

that you could use nultiple -- that if you 11:12: 36
had, like -- if you had nmultiple processing 11:12: 39
el ements like you do in Nicol, you could -- 11:12: 41
you could use themto pipeline -- to sort of 11:12:45
create a pipeline approach for an algorithm 11:12:48
that you m ght have; right? 11:12:51
MR. LI: Objection, form 11: 12: 58

A. Yes. At the tine, if you' ve got 11:13:04
multiple PEs and nultiple tasks, it was 11:13: 05
known that even if the tasks had a 11:13: 07
dependence between them in general, you 11:13:08
know, all other relevant aspects ignored for 11:13:11
t he nonment, you could conceivably put one 11:13:15
task on one PE and one task on another. And 11:13:18
t hose tasks may be DSP tasks. 11:13: 21
Q Okay. 11:13: 23

And | think we covered this, but 11:13:30
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just to make sure it's straightforward. 11:13: 40
A person of ordinary skill 11:13:43

| ooking at, say, figure 2 in Nicol with its 11:13: 48
mul ti ple PEs, would know that, that could 11: 13: 52
allow for this sort of sequence data that 11:13:55
we're tal king about; right? 11:13:58
MR. LI: Objection, form and 11:14: 00

f oundati on. 11:14:02

BY MR. BROWN: 11:14: 02
Q That was -- that was a bad 11:14:02
gquestion because | don't -- yeah, let ne 11:14: 04
rephrase it. That end of the question 11:14: 06
didn't really make much sense. 11:14:08
A person of ordinary skill in 11:14: 09

the art looking at figure 2 in Nicol with 11:14:10
its multiple PEs would know that they could 11:14:12
i npl enent this, this pipeline approach, 11:14: 15
where data was -- there were data 11: 14: 23
dependenci es bet ween what the tasks were on 11:14: 27
various PEs. Right? 11:14: 30
MR. LI: QObjection, form and 11:14: 31

f oundati on. 11:14: 32

A My under standi ng of Nicol and 11: 14: 32

their goals convinces ne that they teach -- 11:14: 36
t hey taught agai nst that approach. But the 11:14: 42
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hardware is a nultiple PE system and if the 11: 14: 46
two PEs can conmuni cate, you could split 11:14:51
t hi ngs up that way. 11:14: 56
Q Okay. 11:14: 57

So at least -- well, let ne 11:14: 59

break that up. 11:15:01
So at | east the hardware 11:15:02

di scl osed in N col would allow for the 11:15: 05
pi pel i ne processi ng approach with data 11:15:10
dependenci es; right? 11:15:13
MR. LI: Objection, form 11: 15: 15

A. | would agree with that assum ng 11:15:18

that there is a communi cation path anong the 11:15: 21
PEs that that could be effectively utilized. 11:15: 25
Yes. The hardware woul d support nmultiple 11:15: 29
tasks with an i nterdependence runni ng on 11:15: 32
separate PEs as long as it was a 11:15: 36
conmuni cation path from you know, at | east 11: 15: 38
one to the dependent PE. 11:15: 41
Q Okay. 11:15:48

And then let's go back to the 11:15:48

Ni col reference. It's Exhibit 1 if you 11:15:52
still have it open, the '762 patent. And 11: 15: 54
I'"mgoing to take you to colum 6 when you 11:15:58
get there. 11:16: 01
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A Al right. 11:16: 05

Q And so if you | ook at -- there's 11:16: 08

a paragraph -- the first full paragraph on 11:16: 10
colum 6 is where I'mgoing to direct you 11:16:12
to. It starts on line 14. And the -- 11:16: 13
actually, the sentence I'mgoing to take you 11:16: 25
to is actually the second full sentence. It 11:16: 26
says: 11:16: 29
"That is, a synchronization 11: 16: 29

schema nust be inplenented when there is a 11:16: 31
need to communi cate data between PEs (or 11:16: 34
wth other system el enents) that operate at 11:16: 38
different frequencies." 11:16:42
Do you see that? 11:16: 44

A Yes. 11:16: 44

Q And so there Nicol is describing 11:16: 46

that there are additional changes that it's 11:16: 50
goi ng to suggest if you want to comruni cate 11:16: 54
dat a between those various processing 11:16: 58
el ements |like PE 101 or 102; right? 11:17: 01
A It's disclosing that there are 11:17: 05
addi ti onal changes fromfigure 2 to figure 4 11:17:08
that are needed. But as | suggested, this 11:17: 11
is actually inconsistent with figure 2 11:17:19
because | think the synchroni zation issue 11:17: 23
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was clearly present in figure 2 as well. 11:17: 25
And also, while this is -- while 11:17: 31

this is necessary to support conmmuni cation 11:17: 34
anong the PEs, | don't believe that it's 11:17: 37
sufficient. 11:17: 40
Q Got it. OCkay. Well, let's let 11:17:42

me unpack that. 11:17: 45
So | think -- is it -- 1 think 11:17: 46

you had said that earlier that you read 11:17:50
the -- you read Nicol as probably also 11:17:53
requiring an asynchronous comruni cati on 11:17:57
network in figure 2 in order to allow for 11:18: 01
this communi cati on between i ndividual PEs; 11:18: 04
right? 11:18: 07
A. I think what | said is just a 11:18:11
l[ittle bit different, which is that | 11: 18: 14
believe figure 2 requires a synchroni zer, 11:18:16
t he synchronizer to take data flows from 11:18: 20
di fferent clock grounds. VWhether that's 11:18: 23
sinply, you know, a sequence of input and 11:18: 29
out put synchroni zed across, or sonething 11:18: 31
nore conpl ex that satisfies whatever the 11:18: 34
definition of a network is, | don't know | 11:18: 37
just wouldn't be inclined to it has to have 11:18: 39
a network. It could be sonmething fairly 11:18:42
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sinple, but it has to achieve 11:18: 45
synchroni zati on. 11:18: 47
Q | got it. 11:18: 47

And why -- what do you nean 11:18:48

“different clock grounds"” in figure 2? 11:18: 50
A. So if you look at -- let nme go 11:18: 54

back to figure 2. 11:18: 57
Q On page 2. 11:19: 01

A. Yeabh. 11:19: 02

So figure 2 has two different 11:19: 03

cl ocks. There is the CLK which as | 11:19: 07
understand it is what's used by the PE 100. 11:19:12
And then there is the CLK-L, the |ocal 11:19: 15
cl ock, which is used by the nultiple PEs. 11:19: 20
And the purpose as | recall in 11:19: 24

general of the calibration circuit 120 is to 11:19: 26
in part determ ne when the target frequency 11:19: 33
has been achi eved by the | ocal clock 11:19: 36
frequency. And then it tells the PE 100, 11:19: 39
"Okay. Yeah, you're running at sone speed. 11:19: 44
|'ve been changing their clock frequency. 11:19: 48
They're ready to go now. " 11:19:51
Q Okay. So is the synchronizer 11:19: 54

that you're describing, it's necessary for 11:19:58
101, 102, 103 and 104 to talk to 100? |Is 11:20: 01
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t hat what you're sayi ng? 11: 20: 06
A Yes. 11: 20: 10

Q Okay. 11: 20: 10

But it -- is it -- would it not 11:20: 12

be necessary for 101, 102, 103 and 104 to 11: 20: 14
talk to each other? 11: 20: 18
A If the -- there isn't really 11: 20: 21

a -- well, the bus that they -- whatever 11: 20: 26
that line is that goes into the |evel 11: 20: 28
shifter, that thing at the bottom if 11:20: 30
they're all operating at the sane cl ock 11:20: 33
frequency and other structures were put in 11: 20: 36
pl ace such that they could comruni cate over 11:20: 41
that, it certainly wouldn't require the 11: 20: 42
addi ti onal conplication of a clock 11:20: 49
synchroni zer. 11:20:51
There's many different protocols 11: 20: 54

you could inplenment to get different degrees 11:20: 55
of efficiency. But a clock sequencer of the 11: 20: 57
sort we're tal king about, when we know 11: 21: 04
they're fundamentally operating in different 11:21: 05
cl ock domains, or they may be, would not be 11:21: 07
necessary. 11:21:11
Q Got it. 11:21: 11

And those different protocols 11:21:12
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that you're tal king about in order to all ow 11:21:13
101, 102, 103 and 104 to communicate with 11: 21: 17
each other, many protocols |like that were 11:21: 22
known at the tinme of the '301 patent 11:21: 24
I nvention; right? 11: 21: 27
MR. LI: Objection, form 11:21: 28

foundation, irrelevance. 11:21: 28

A Yeah. | don't renmenber 11:21: 32
commenting on this, but it -- but it's true. 11: 21: 33
You coul d have, like, a round-robin fixed 11:21: 36
schedul er. You could have a dynam c request 11:21: 39
bus. There are many options that were known 11:21:43
at the tinme. Yeah. 11:21: 46
Q So then if we go back to what we 11:21:51

were reading in there in colum -- I'm 11:21:55
sorry, | heard a little feedback there? 11: 21: 55
If we go back to colum 6 at 11:21: 57

line -- back to that paragraph, it -- if -- 11:22: 00
I think we're agreeing now that the 11: 22: 05
synchroni zati on schema being descri bed here 11:22: 09
has to be inplenented in figure 4 when there 11:22:13
IS a need to comuni cate data between PEs 11:22: 17
because they're operating at different 11:22: 20
frequencies in figure 4; right? 11:22: 22
A Well, | think the -- ny 11: 22: 32
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understanding is that the synchronization 11:22: 33
schema has to be suppl enented, as | 11:22: 35
suggest ed, al ready because there is 11: 22: 38
comruni cati ons disclosed fromthe PE to -- 11:22: 39
back to the -- the RTGOS, the controller PE. 11:22: 42
But, yeah, | would agree that if 11:22: 46
additionally the PEs needed to conmunicate 11:22: 48
directly as opposed to going through an 11:22:51
i nternmedi ary such as that and were operating 11:22: 55
at different clock frequencies, there would 11:22: 59
li kely need to be a synchroni zation function 11:23: 02
bet ween them anpbng them 11:23: 07
Q Got it. 11:23:11

So when we | ook at how this is 11:23:12

described in figure 4, which is on page 3 if 11:23: 14
you -- if you need it, Ni col provides for 11:23:17
this asynch communi cati on network and the 11:23: 23
| evel converter, which enables the PEs, the 11: 23: 27
processing PEs, to talk to each other and 11: 23: 36
al so enables themto talk with their 11:23: 38
controller PE;, right? 11: 23: 41
MR. LI: Objection, form 11: 23: 47

A. It would be used for the 11:23:48
processing PEs to talk to each other. As | 11:23: 50
said, its -- its function and its features 11: 23: 53
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are necessary but not sufficient. 11: 23: 56
Q Ri ght. 11: 23: 59
MR. BROWN. How are we doi ng on 11: 24: 35

time? I'mgetting to a stop, like a 11: 24: 37
| ogi cal break point. | can keep 11:24: 41
goi ng, but | think we've been going an 11:24: 42
hour, haven't we? 11: 24: 44
THE VI DEOGRAPHER:  You' ve been 11: 24: 46

on for 55 mnutes since we | ast 11: 24: 47
resunmed. 11: 24: 50
MR. BROWN:  Yeah. 11: 24: 50

THE W TNESS: You want to take 11: 24: 50

a -- 11: 24: 50
MR. BROWN: How are you doi ng? 11: 24: 51

THE WTNESS: |'m doing fine. 11:24:53

But if this is a subject break, it's 11: 24: 54
probably cl ose enough a good tine to 11: 24: 56
take a ten-m nute break. 11: 24:58
MR. BROWN: Yeah, that sounds 11: 24: 59
great. 11: 25: 01
So ten m nutes, not |lunch yet. 11: 25: 01

s that -- 11: 25: 04
THE W TNESS: Yep. 11: 25: 05

MR. BROWN:. That's your 11: 25: 06

pr ef erence? 11: 25: 06
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Okay. You got it. 11: 25: 07
THE VI DEOGRAPHER: Okay. Off 11: 25: 08
the record. The tine is 11:25. 11: 25: 09
[ Recess at 11:25 a.m Pacific 11:25:13
Ti me. ] 11:25:19
[ Resuming at 11:41 a.m Pacific 11:25: 21
Ti me. ] 11: 25: 41
THE VI DEOGRAPHER: Thank you. 11:41: 46
We're back on the record at 11:41. 11:41: 46
Go ahead. 11:41: 49
MR. BROWN:. Thank you. 11:41:51
EXAM NATI ON CONTI NUI NG 11:41:51
BY MR. BROWN: 11:41:51
Q So, Doctor, we were -- just 11:41:53
before the break we were tal king about how 11:41:55
in -- 1 think your opinion was in figure 4 11:42: 00
t he asynchronous communi cation network is -- 11:42: 04
is -- is used to allow the processing PEs to 11:42: 07
talk to one another, but you think that it 11:42: 14
wasn't sufficient to conpletely do that; 11:42: 17
right? 11: 42: 18
A Yeah. It's not clear to ne that 11:42: 20
figure 4 discloses direct conmunication 11:42: 23
anong the PEs. It nmay be intended to do 11:42: 28
that. It does disclose -- direct 11:42: 31
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communi cati on anong PEs of that sort was 11:42: 35
generally known. One of the interesting 11:42: 38
things here is the differences in clock 11:42: 41
speed, and the synchroni zer woul d address 11:42: 46
t hat . 11:42: 50
I just -- | don't know what 11:42:51

ot her specific details they anticipate or 11:42:52
uses they anticipated. 11:42:56
Q | get you. Ckay. 11:42:58

So a person of ordinary skill 11:43: 00

| ooking at figure 4 would understand -- 11:43: 01
well, figure 4 and the spec, would 11:43: 03
under stand that, you know, Nicol is 11:43: 06
intending for the PEs to talk to one anot her 11: 43: 11
but that there m ght be additional sort of 11:43:13
changes required in order to conpletely 11:43:18
allow that; right? 11:43: 20
A | wouldn't -- 11:43: 20

Q Did | get that right? 11: 43: 23

A. Yeah, | wouldn't quite phrase it 11:43: 24

that way. | think a person of ordinary 11:43: 26
skill in the art would see that Nicol 11: 43: 27
anticipates that figure 4 could be used to 11:43: 30
build a system where the PEs communi cate and 11:43: 35
envi sions that as a possibility. | don't 11:43: 41
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know that it actually discloses that on its 11: 43:
own. 11: 43:
And the PEs presumably could 11: 43:

communi cate via the controller indirectly 11: 43:
anyways. 11:43:
Q Okay. Okay. 11: 44:

Let nme -- let nme take you to 11: 44:

Nicol. This is Exhibit 1. And I think at 11: 44:
t he bottom of columm 2, the |ast paragraph 11: 44:
there that rolls into colum 3. 11: 44:
A. Okay. |'mthere. 11: 45:

Q Okay. 11: 45:

So at the bottomof colum 2 it 11: 45:

says: 11:45:
"For a maximally utilized 11: 45:

system all of the available processors 11: 45:
ought to be operating at full speed when 11: 45:
sati sfying the maxi num | oad encount ered by 11: 45:
the system" 11: 45:
What does that nean to you? 11: 45:

A | don't know. It's a very -- 11: 45:

it's a strange thing to say. 11: 45:
To nme, you know, | would say a 11: 45:

fully utilized system woul d be sonet hi ng 11: 45:
that's utilized at -- for any particular 11: 45:
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period of time. It doesn't have to be 11: 45: 49
forever. But it's utilized 100 percent. 11:45:51
And in the context of -- of 11: 45: 57

Nicol, | think what that would nean is that 11: 46: 01
they're operating at the highest possible 11:46: 04
cl ock frequency, you know. But then they 11: 46: 07
roll in this aspect of: 11:46:12
"...when satisfying the maxi num 11:46:13

| oad encountered by the system™ 11:46: 15
Wel |, what does "satisfying” 11:46: 19

mean? How do you know you've got the 11: 46: 21
maxi mum | oad? Because you can al ways get 11: 46: 24
new task requests that cone in. 11: 46: 26
But hopefully | responded enough 11:46: 29

for your followup question. 11:46: 31
Q Yeah. | think I"mgetting it. 11: 46: 35

| think the issue that you're 11: 46: 36

having is one that we've kind of discussed 11: 46: 38
t hroughout of, |ike, you know, whether sone 11:46: 40
of these adjectives or adverbs are 11:46: 43
superl ative versus conparative and how 11: 46: 46
you're going to actually be able to tell 11: 46: 49
what is the absolute max of the systenf 11:46: 51
When are you neasuring it? That's kind of 11:46: 54
what your point is there? 11:46:55
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A. That's nostly it with the 11: 46: 56
exception that | think the last clause 11: 46: 59
there, "maxi num | oad," even though I don't 11:47:01
know what the maximumload is -- right? -- 11:47:04
if I"'musing all of the PEs beneficially and 11: 47: 06
suddenly | get nore stuff, it was fully 11:47:08
utilized in both situations. |[|'ve just got 11:47:11
stuff waiting to work on later on. Right? 11:47: 14
So -- but I -- 11:47:17

Q | got it. 11:47:18

A. -- | get what they're tal king 11:47:19
about. | think they're essentially saying 11:47: 20
when it's 100 percent utilized you're 11:47: 22
runni ng at the highest possible clock 11:47: 25
frequency at the highest avail abl e voltage. 11:47: 27

Q Ri ght. 11:47: 32

So there are tinmes in Nicol 11:47: 33
where Nicol has to be able to maintain a 11:47: 36
system operating at this sort of 11:47: 39
hi gh- performance, hi gh-frequency, 11:47:42
hi gh-vol tage characteristics; right? 11:47: 45

A. I think that they envision that 11:47:50
being a potential operating scenario. 11:47:51

Q Yeah. 11:47:56

And in situations |ike that 11:48: 00
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where, you know, all of the PEs are running 11: 48: 02
at their maxi mum frequency, that wll cause 11:48: 06
the tenperature of the chip or of those 11:48:10
i ndi vidual PEs and of the chip in general to 11:48: 14
I ncrease; right? 11:48: 15
MR. LI: Objection, form 11:48: 17

A That will generally cause a 11:48:19
tenperature increase in nultiple parts of 11:48: 22
the system the PE, the power converter, the 11: 48: 26
power supply. 11:48: 29
Q And what happens if -- well, 11:48: 33

wi t hdr awn. 11:48: 38
That concept, that, you know, 11:48:40

i ncreasing the voltage and increasing the 11:48:42
frequency to very high levels can -- can -- 11:48: 44
certainly inpacts the tenperature of the 11: 48: 49
chip. That was well known at the tinme that 11:48:51
Ni col was witing this in the '301 patent; 11:48:54
right? 11: 48: 58
A. Yes. Wiile Nicol, to the best 11: 49: 01

of ny recollection, doesn't address how to 11:49: 05
do scheduling to respond to those or adapt 11:49: 06
the system certainly the notion that 11:49: 09
i ncreased voltage and increased cl ock 11:49: 14
frequency will tend to increase tenperature 11:49: 17
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was wel |l known. 11:49: 20
Q And at colum 1, just over to 11: 49: 24

the left of what we're | ooking at, colum 1, 11:49: 26
Exhibit 1, at line 41, that's -- Nicol 11: 49: 28
actually sort of notes that. It says: 11:49: 33
"Vol tage scaling as a function 11:49: 34

of tenperature has been incorporated 11:49: 35
into...." 11:49: 38
And then references an Intel 11:49: 38

pr oduct . 11:49: 40
Do you see that? 11:49: 40

A Yes, | do. Yeah. 11:49: 41

Q And so what Nicol is saying is, 11:49:42

you know, that it's known that you have to 11:49: 45
scal e your voltage and nonitor tenperature 11:49: 47
in order to make sure you don't over heat 11:49: 51
your chip? 11: 49: 54
A. | don't know that | would say 11:49: 57

that. It's disclosing that for the Intel 11:49:58
Pentium chi ps they decided it was necessary 11:50: 03
to take that approach. Different systens 11:50: 07
have different requirenents. But the notion 11:50: 09
that in sonme context you may want to do 11:50: 14
that, it was known. 11:50: 17
Q And by -- yeah. Okay. 11:50: 19
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And then, you know, what -- what 11:50: 22

happens in the circunstance if, you know, 11:50: 30
one of Nicol's PEs or one of the other 11:50: 33
el ements, you know, that would over -- that 11: 50: 37
woul d over heat when they're running at their 11: 50: 39
maxi num frequency, what happens -- well, 11:50: 41
withdrawn. Sorry, that's a | ong question. 11:50: 43
What happens if one of N col's 11:50: 44

processi ng el ements over heats? 11:50: 46
MR. LI: Objection, form 11: 50: 48

f oundati on. 11:50: 50

A. It depends. The phrase 11: 50: 52
"overheat” | think on its own indicates that 11:50: 57
it's heated beyond where it's expected to 11:51: 01
operate. So presumably sonething bad 11:51: 04
happens. But the -- there's a w de range of 11: 51: 06
bad things fromtenporary problens to 11:51: 09
permanent failures that coul d occur. 11:51:12
Q And at least in nost of the 11:51:19
circunstances, a PE that exceeds its 11:51: 21
tenperature threshold is not going to be 11:51: 27
able to continue operating at full speed or 11:51: 30
t hat maxi num speed? 11:51: 33
A. Presumably it -- whatever its 11:51: 38

maxi num threshold is, it can't operate above 11:51: 42

Page 116
Veritext Legal Solutions
866 299-5127

INTEL - 1052
Page 116 of 208




© 00 N o g A~ w N P

N N RN N NN R B R R R R R R R
o A W N P O © O N O 00N W N P O

William Mangione-Smith , Ph.D - January 15, 2021

that. Although, you know, there may be sone 11: 51: 46
i ssue |ike you can operate above that for a 11:51: 49
short period of tine depending on how -- but 11: 51: 50
in general, if you tell me this is the 11:51:53
maxi mum operating tenperature, | would 11: 51: 56
expect if |I'm operating above that, 11:51:59
sonet hing bad wi Il happen. 11:52: 02
Q And so it's not -- it's not 11:52: 06
unreasonabl e for a person of ordinary skill 11:52: 09
| ooking at a system like Nicol to think, 11:52:11
"You know, if we're going to actually do 11:52:16
this and take the N col system we probably 11:52:18
need to have or should have sone sort of, 11:52: 21
you know, tenperature managenent built in." 11:52: 25
Ri ght ? 11:52: 28
MR. LI: Objection, form 11: 52: 30

f oundat i on. 11:52: 31

A. Wil e the technol ogy was known, 11:52: 32

my understandi ng of what Nicol is focusing 11:52: 35
on is very different fromlintel's. And even 11:52: 38
today there are many relatively high 11:52: 43
performance processors that are on the 11:52: 47
mar ket that don't have any thermal 11: 52: 49
managenent of this sort. They're -- they 11:52: 52
guarant ee operability constraints are net 11:52: 57
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t hrough ot her nmechani sns wi t hout dynami cally 11: 53: 00
adj usti ng anyt hi ng. 11:53:03
So the technol ogy used in the 11: 53: 05

Pentium was known. It's in the prior art. 11:53: 09
In a nunber of ways | think 11:53: 14

it's -- what Nicol -- what Nicol does 11:53:19
teach with regards to scheduling teaches 11:53: 21
agai nst incorporating that sort of 11:53: 25
technol ogy. But the technol ogy was known to 11:53: 28
a person of ordinary skill in the art. 11:53: 30
Q And how is it that you're 11:53: 34
saying -- what is it about Nicol that 11: 53: 36
t eaches agai nst using tenperature scaling or 11:53: 37
tenperature nonitors? 11:53: 43
A Sure. So Nicol is focused on -- 11:53: 46

well, while they tal k about a nunber of 11: 53: 49
different kinds of tasks, | believe it's 11:53:52
clear to me that one of the nost inportant 11:53:56
tasks they're focusing on is realtine tasks. 11:53: 59
If a task isn't realtine, then 11: 54: 04

this whole notion of requires a lot of tine 11: 54: 06
or alittle bit of time isn't -- for the 11:54: 11
nost part isn't really known. 11:54: 13
Now, if you' ve got a realtine 11:54: 15

task and the realtine task is your antil ock 11:54:17
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brake system | don't care if the processor 11:54: 23
gets hot. You know? If it burns up, '] 11:54: 26
signal the systemto do sonething else. But 11: 54: 30
if it's getting hot, | would rather it keep 11:54: 31
trying to run the antilock brake system as 11: 54: 34
opposed to stopping it. 11:54: 37

Real ti me tasks, not all of them 11: 54: 39
are mssion critical and will result in 11:54: 43
sonebody dying, but many of themare. So in 11:54: 45
general | -- that's one aspect of it. 11:54: 49

The second aspect is even if 11:54:52
it's not -- | nmean, there is sonme notion of 11: 54: 53
criticality in any sort of realtine system 11:54:56
You will -- if you don't neet the 11: 54: 59
processing, the systemhas failed to neet 11:55:02
its requirenents in sone sense. And, again, 11: 55: 04
"Il sort of vaguely say sonethi ng bad 11: 55: 06
happens. | don't know exactly what it is. 11:55: 09
A wi de range of things. 11:55:10

Now, Nicol's figure 2 teaches we 11:55:12
spread the tasks out sonehow and one of them 11:55:19
has the greatest requirenent. 11:55:23

If the requirenent tells nme -- 11: 55: 28
well, this is sort of along the point of 11:55: 30
what | was tal king about. You set the clock 11:55: 32
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speed based on the maxi num requirenent. 11:55: 34
What do you do if suddenly 11:55: 37

dynam cal Il y hal fway through running that 11:55: 39
task you decide you can't neet the nmaxinmunf? 11:55:41
Well, he says you set it to neet the 11:55:43
maxi rum VWhich is not to say that sonebody 11:55: 47
couldn't conme up with a -- you know, design 11:55:51
a systemthat would try to incorporate these 11: 55:56
different notions. | just think its counter 11:55:58
to what Ni col is teaching. 11:56: 00
Q Got it. Okay. 11: 56: 05

So one of the reasons that 11: 56: 06

you're saying Nicol wouldn't -- wouldn't 11:56:10
really have a sort of tenperature threshold 11: 56: 15
nmonitor is because it's -- it's talking 11:56: 20
about potentially critical tasks that you 11: 56: 25
really can't stop just because you have a 11:56: 27
tenperature issue? 11:56: 31
A. Well, so | would say -- | nean, 11:56: 34

Ni col doesn't disclose using those. But a 11: 56: 36
person | ooki ng at Nicol and thinking about, 11: 56: 39
"Well, do | want to incorporate those?" -- | 11:56:42
think if they were really |ooking at using 11: 56: 46
the technology in N col, they would be 11:56: 50
inclined not to use this sort of a 11:56: 52
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t enperature adaptati on. 11:56: 55
Q Ri ght. 11: 56: 56

But Nicol doesn't say that it's 11: 56: 58

l[imted to tasks that are critical, like a 11:57: 01
car's brakes; right? That's not the only 11:57: 04
i npl enentation that a person of ordinary 11:57:08
skill would | ook at Nicol and say, "I can 11:57: 09
use this for"? 11:57: 11
MR. LI: Objection, form 11:57: 13

A. | would agree with that. MW 11:57: 15
recollection is that N col says there are 11:57:17
realtinme tasks or tasks with fixed deadlines 11:57: 22
that need to be net, and then there are 11:57: 25
ot her tasks. And the system you know, 11: 57: 28
could run them both with -- | don't recall 11:57: 32
any di scussi on of how you schedul e anongst 11: 57: 35
in this mxed node. And there are |ots of 11:57: 38
different systens that we've tal ked about. 11:57: 40
But, yeah, it doesn't disclose 11:57:42

we only run with realtime mssion critical 11:57: 45
t asks. 11:57: 47
Q Ri ght . 11:57:48

In fact, | think one enbodi ment 11: 57: 49

or application of Nicol that's described in 11:57:52
Nicol is to be a television set-top box; 11: 57: 55

Page 121
Veritext Legal Solutions
866 299-5127

INTEL - 1052
Page 121 of 208




© 00 N o g A~ w N P

N N RN N NN R B R R R R R R R
o A W N P O © O N O 00N W N P O

William Mangione-Smith , Ph.D - January 15, 2021

right? 11: 57: 58
MR LI: Qbject to form 11:58: 00

A | believe so, yeah. That's ny 11: 58: 02

recol | ection. 11:58:03
Q Yeah. 11:58: 04

A But it's either in there or it's 11:58: 04

not . 11:58: 07
Q Yeah. If you want to -- | do ny 11:58: 07

best not to m srepresent things. It is on 11:58: 09
the bottom of colum 2 right above where we 11:58:11
were reading previously, if that's hel pful. 11:58: 14
A. Yeah. A television set-top box 11:58: 16

woul d traditionally have realtime and 11:58:18
nonreal tinme applications. So | would expect 11:58: 20
that they would have tried to sell into that 11:58: 24
mar ket . 11: 58: 27
Q Ri ght . 11:58: 27

And, you know, a television 11:58: 29

set-top box has realtine requirenents in 11:58: 32
ternms of, say, processing the signal that 11:58: 39
it's getting, the cable signal it's getting; 11:58:42
right? 11:58: 45
A. Yes. 11:58: 47

MR LI: Object to form 11:58: 47

A. Yeah. And -- well, | was going 11:58: 49
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to say traditionally. It may still be the 11:58:52
case. These -- traditionally you would have 11:58: 54
hardware accelerators for a |lot of those, 11: 58: 59
i ke video decodi ng and decrypti on. 11:59: 02
Al t hough | guess at the nonent we're doing 11: 59: 06
vi deoconferencing in just a software 11:59: 08
environnent. So -- 11:59: 10
Q But -- and so unlike the 11:59: 16
antilock brakes exanmple, though, a 11:59: 19
tel evision set-top box isn't going to have 11:59: 22
the type of critical realtinme tasks where a 11:59: 26
designer would -- would prioritize just 11:59: 29
damagi ng the device in order to conplete the 11:59: 34
task; right? 11:59: 36
A. | guess. | would agree that in 11:59: 40

sonme sense the criticality is different. |If 11:59: 43
I think sonebody is going to die versus one 11:59: 45
i ndividual is going to have a bad tel evision 11:59:51
experience, of course they're different. 11: 59: 54
But | would also say that if ny 11:59: 56

l'ivelihood was selling tel evisions and 11:59: 59
getting good reviews, right, fromthe point 12:00: 02
of -- it's sort of like, well, aml -- you 12: 00: 04
know, did | fail or did | fail horribly? 12: 00: 09
Well, at the end of the day it doesn't 12: 00: 11
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matter. | failed. 12: 00: 13
So to themthere are |lots of 12:00: 14

envi ronnents where, you know, failing to do 12: 00: 17
good vi deo decodi ng when all vyour 12:00: 20
conpetitors do is fatal in the marketpl ace. 12: 00: 23
But it's certainly not the sanme as sonebody 12: 00: 25
|l osing their life. 12: 00: 27
Q Ri ght . 12: 00: 28

But, | nean -- | hear what 12: 00: 31

you' re saying. But you agree that, you 12: 00: 33
know, failing to naybe perfectly decode a 12: 00: 36
video stream at one particular second is -- 12: 00: 41
is one type of failure. But having a 12: 00: 45
set-top box that actually just stops working 12: 00: 48
because you' ve overheated it is probably a 12:00: 50
bit of a bigger deal. Right? 12: 00: 55
A. ['"msorry. 12: 00: 58

Q | can -- 12: 00: 59

A. Repeat the question. 12: 01: 00

Q Yeah, | can ask it differently. 12: 01: 00

Li ke a -- sonebody -- sone -- a 12: 01: 02

designer -- a person of ordinary skill at 12:01: 05
this time designing set-top boxes is not 12: 01: 07
going to create a system where his set-top 12: 01: 10
box fails because its processors overheat; 12: 01: 15
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right? That's not going to be sonething 12:01: 18
that he's going to want to do? 12:01: 20
A. Nobody wants to do that. 12:01: 21

MR LI: Qbject to form 12:01: 23

A | would agree. There are 12: 01: 24
different solutions to address the problem 12:01: 25
t han what was disclosed in the Intel 12:01: 31
Pentium You know, for exanple, as | was 12: 01: 34
menti oni ng, maybe you -- you know, you can 12: 01: 36
tolerate a certain degree of overtenperature 12: 01: 39
operation, and that gives you enough tine to 12:01: 42
turn on a fan, which you would rather have 12: 01: 44
of f because it -- it increases the overall 12: 01: 46
system power consunption and it makes noi se. 12: 01: 48
But, you know, nmaybe you decide that's a 12: 01: 52
better sol ution. 12: 01: 54
Q Ri ght . 12: 01: 55

So let's -- so before we get to 12:02: 00

t he solution though. W agree that a person 12: 02: 02
of ordinary skill in the art at the tine of 12:02: 03
Ni col, who is designing, for instance, a 12: 02: 05
set-top box, is probably going to want to do 12:02: 08
sonet hing. And we can tal k about what that 12:02: 10
sonmething is, but will want to do sonething 12: 02: 13
to prevent his processors from overheati ng. 12:02: 15
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Fair? 12: 02: 17
MR. LI: Objection, form 12: 02: 20

A. | would change it a little bit. 12: 02: 22

They probably want to be confortable and 12:02: 25
assured to sone degree as an engi neer that 12: 02: 28
their systems will not go over tenperature. 12:02: 31
It may be the case that they look at all the 12:02: 36
ot her design aspects and just are able to 12:02: 38
conclude, "We don't need to worry about this 12: 02: 41
at runtinme because it cannot happen.” 12: 02: 44
And in many ways that was the 12: 02: 46

solution that was taken in the past before 12: 02: 49
people came up with these sort of active 12: 02: 52
m tigation techniques. 12: 02: 54
But -- and probably before that, 12: 02: 56

you know, sone sem conductor designers sort 12: 03: 00
of took the approach, "We're just going to 12: 03: 02
tell you, 'Don't operate it in a room above 12:03: 05
this tenperature. And if you do, it's your 12: 03: 07
own fault."" 12: 03: 09
But | agree with the prem se 12: 03: 09

that, you know, | want to know -- | want ny, 12:03: 11
what ever | design, to work consistently at a 12: 03: 15
broad range of tenperatures, and if a bad 12:03:18
envi ronnental situation crops up, | would 12:03: 21
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li ke to know either | can't feel this way or 12: 03: 25
| have sone mtigation. |It's just always a 12: 03: 29
guestion of tradeoffs. 12: 03: 31
Q Ri ght . 12:03: 32

And so a person of ordinary 12: 03: 33

skill who is facing this decision, he's 12:03: 34
got -- as you're saying, he's got a nunber 12: 03: 39
of options in his toolbox to mke sure his 12:03: 39
PEs aren't going to overheat and die right? 12:03: 43
MR. LI: Objection, form 12: 03: 48

A Sure. He can -- he can be 12: 03: 50

convi nced he's designed the systemt hat 12: 03: 53
it -- such that it couldn't happen or he 12: 03: 56
could turn to sone aggressive dynam c 12: 03: 57
adapt ati on. 12: 04: 04
Q Ri ght . 12: 04: 04

So |like you're saying, one thing 12: 04: 05

a person of ordinary skill could do, reading 12:04: 08
Ni col, who was worried about this would be 12: 04: 10
he coul d set sonme maxi num frequency that he 12:04: 16
knows the PEs will never overheat as |ong as 12: 04: 20
they only go up to that frequency; right? 12: 04: 24
That's one way that he could try to design 12: 04: 26
his systemso it wouldn't overheat? 12: 04: 28
MR LI: QObject to form 12: 04: 31
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A. In general, yeah. Wth the 12: 04: 32
caveat that of course you tell the consuner, 12: 04: 34
“"Don't operate this in a roomthat's 120 12: 04: 37
degrees.” But, yeah, w thin expected 12:04: 40
operating conditions, if you can control the 12: 04: 43
frequency, presumably you can control the 12:04: 45
maxi mum t enper at ur e. 12: 04: 48

Q Yeah. 12: 04: 50

And so anot her way that would be 12: 04: 51
in the sort of person of ordinary skills 12: 04: 53
tool box at the tinme who didn't want a system 12:04:55
I npl ementing Nicole to overheat or to have 12: 04: 57
its processors die would be to inplenent 12: 05: 01
tenperature sensors that would do sonething 12: 05: 04
to reduce the PE frequency when it's getting 12: 05: 08
too hot; right? That was sonething that a 12: 05: 13
person of ordinary skill in the art would 12: 05: 15
have known was an option? 12: 05: 16

MR. LI: Objection, form 12: 05: 20

A. So certainly at a mininumthe 12: 05: 26
approach di sclosed, or utilized rather, by 12: 05: 28
Intel in the Pentiumwas known and was known 12: 05: 30
to a person of ordinary skill in the art. | 12: 05: 35
don't recall specifically, for exanple, 12: 05: 38
where -- you have to have a tenperature 12: 05: 43
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sensor. Well, okay. 12: 05: 46
Back in the day you would put a 12: 05: 49

tenperature sensor on a printed circuit 12: 05: 51
board. So maybe it's external to the chip 12: 05: 53
and there was a wire running in. And then 12: 05: 55
t he next step would be you would nmount it 12: 05: 57
external to the chip but on the -- on the 12: 05: 59
unit. 12: 06: 02
Maybe Intel disclosed that. | 12: 06: 05

don't know. | don't recall if that was an 12: 06: 07
option at that point in our technol ogical 12: 06: 09
devel opnent. 12: 06: 13
And eventually we've gotten to 12: 06: 14

t he point where we can nount tenperature 12: 06: 15
sensors on the silicon itself, inside the 12: 06: 18
packagi ng. 12: 06: 22
So there's a lot of -- a lot 12: 06: 23

of -- even within that notion, there's a | ot 12: 06: 25
of options. And | don't recall which 12: 06: 27
specifically was used by Pentium | et al one, 12: 06: 30
you know, when the other ones were 12: 06: 34
I ntroduced. 12: 06: 36
Q | gotcha. 12: 06: 36

So putting aside specifically 12: 06: 38

where you woul d nmount the tenperature 12: 06: 40
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sensor, a person of ordinary skill in the 12: 06: 42
art who was inplenenting Nicol but was 12: 06: 44
concerned about overheating would at | east 12: 06: 46
know of ways that he could do tenperature 12: 06: 50
managenment using a tenperature sensor 12: 06: 52
sonmewhere near his chip; right? 12: 06: 56
MR. LI: Objection, form 12: 06: 59

A Yeah. At least to the extent 12:07:02

that the Pentiumdisclosed it, for exanple. 12: 07: 04
Q Okay. 12: 07:12

And | think we've established 12:07: 32

this, but you're not saying that it would be 12:07: 34
unreasonable for a person of ordinary skill 12:07: 38
I npl enmenting Nicol to be concerned in sone 12:07: 41
way with thermal managenent; right? 12: 07: 44
MR. LI: Objection, form 12: 07: 49

f oundat i on. 12: 07: 50

A. No, | wouldn't say it would be 12: 07: 54
unreasonable. It sinply depends on the rest 12: 07: 56
of the design goals and constraints of 12:08: 00
what ever systemit is that they were 12: 08: 03
bui | di ng. 12:08: 05
There are likely lots of 12: 08: 07

scenari os where imedi ately | woul d say, 12: 08: 09
"Oh, yeah, you fundanentally have to care 12:08: 11
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about, you know, adaptive tenperature or 12:08: 13
responsi veness. " 12:08: 18
And simlarly there are al nost 12:08: 20

certainly exanples where I would say, "Oh, 12:08: 21
you don't need to worry about that." 12:08: 23
Q Ri ght . 12:08: 24

And Nicol is, in describing sort 12: 08: 27

of its -- its enbodinents, it never says, 12:08: 31
“"Don't do a tenp- -- don't do thernal 12:08: 35
managenent because that's stupid or that's a 12:08: 38
bad idea.” Right? It never says that? 12:08: 40
MR. LI: Cbj ection, form and 12: 08: 44

f oundati on. 12:08: 45

A | don't recall. | haven't 12: 08: 45
menorized Nicol. |If it's in there, | 12:08: 47
certainly don't recall reading that. 12: 08: 50
But as | said, there's a |ot of 12:08: 53

di scussi on focused on utilizing of the 12:08: 55
systemto where you schedul e, where one 12: 09: 00
processor is maxi num | oadi ng, you |ower the 12:09: 04
head room And in such a situation | think 12: 09: 07
that's contrary to this dynam c voltage 12:09: 09
scal i ng. 12: 09: 13
But | don't recall a place where 12:09: 13

they said, "Don't do it." 12: 09: 15
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Q Okay. 12: 09: 16

In fact, if you goto -- if you 12:09: 46

go to colum 4, line 11 to 16 of N col. 12: 09: 57
A Al'l right. 12:10: 13

Q You see it says: 12:10: 13

"As indicated above, the 12:10: 14

operating system can reduce the supply 12:10: 15
vol t age even further by tracking tenperature 12:10: 17
and process variations." 12:10: 19
Do you see that? 12:10: 21

A | do. 12:10: 22

Q So Nicol is saying there that 12:10: 23

you can -- at |least as a possibility in 12:10: 25
i npl enmenting its invention, that tracking 12:10: 28
tenperature can be -- can be -- is a 12:10: 31
possibility; right? 12:10: 35
A. It is saying: 12:10: 36

"The operating system can reduce 12:10: 39

t he supply voltage even further by tracking 12:10: 41
tenperature and process variation." 12:10: 44
| assune that that's a reference 12:10: 47

to the -- to at |east the Pentium di scussion 12:10: 48
t hat appeared above. 12:10: 52
Q So in that context Nicol isn't 12:10: 57
necessarily criticizing thermal nmanagenment 12:11: 00
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but it's suggesting that it's -- it's 12:11: 03
anot her possibility of sonmething that could 12:11: 06
be consi dered when inplenenting its 12:11: 07
i nvention; right? 12: 11: 10
A. Well, | wouldn't phrase it that 12:11: 17

way necessarily because, to be honest with 12:11:17
you, | wasn't focusing on what Nicol's 12:11: 21
invention is. Sinply what it disclosed and 12:11: 24
t he argunents nade. 12:11: 26
| think, in nmy understanding, 12:11: 30

Ni col is fundanmentally disclosing two 12:11: 33
di fferent hardware structures, figure 1 and 12:11: 35
figure 2. And they're largely silent on 12:11: 39
schedul i ng and applications in general 12:11: 46
beyond that. O her than sort of saying, 12:11: 47
"Oh, yeah, you could use it for realtine. 12: 11: 49
And you m ght be concerned about this 12:11:51
stuff.” And here they're sort of saying, 12:11:53
“"Well, you could also do sone sort of 12:11:55
dynam ¢ power managenent." But there's no 12:11: 57
di scussi on of how any of that would work. 12:12: 03
Q | gotcha. | gotcha. 12:12: 06

So it's saying -- Nicol is 12:12:08

sayi ng, "You know, you could do thernal 12:12:10
managenent , " but your opinion is it's just 12:12:12
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not -- it's not telling you exactly what 12:12: 15
t hermal managenent to inpl enent? 12:12: 17
A. Yes. 12:12:19

MR. LI: Objection, form 12:12: 19

A At a mninmum it's not telling 12:12: 21

me how to do it. And | do think -- I'm 12:12: 25
sorry, | suggested to you that | was done 12:12: 29
speaking and then -- and then stepped over 12:12: 31
you. 12:12: 33
| do think that there are a 12:12: 33

number of aspects that Nicol does tal k about 12:12: 37
that are really conplicated by doing -- as 12:12: 41
|'ve discussed, doing this sort of active 12:12: 43
control for tenperature managenent. 12:12: 47
Q Got cha. 12:12: 51

But | think -- so | understand 12:12: 52

what you're saying, and | apol ogi ze for 12:12: 54
i nterrupting. 12:12: 56
So | think that at |east we can 12:13: 00

agree, you know, at least in this section, 12: 13: 04
Ni col isn't criticizing or discrediting 12:13: 07
t hermal managenent as an -- as sonething 12:13: 14
that could be done here; is that right? 12:13: 17
MR. LI: Objection, form 12:13: 22

A. | think in this, the specific 12: 13: 24
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context of the discussion in chapter -- I'm 12:13: 27
sorry, in colum 4, which | think is -- 12:13: 31
yeah, it exists in the context of figure 2. 12:13: 35
They are saying that thermal managenent may 12:13: 39
be a concern that you need to address and 12:13:42
t hat perhaps you can address it sonehow with 12:13: 45
what we are disclosing. |'msorry, not -- 12:13:48
per haps you could use it in the context of 12:13:52
what we are disclosing. 12:13:53
Q Got it. Got it. Okay. 12:13: 57

Let nme switch gears and put 12:14: 09

the -- well, et nme ask this first actually 12:14: 17
before | put another exhibit in. 12:14: 20
This is a question that you 12:14: 22

probably will laugh at nme for asking, but 12:14: 32
you woul d agree with me that at the tine of 12:14: 34
the '301 patent the use of batteries was 12:14: 35
wel | known as a form of power supply for 12:14: 39
conmput er devices; right? 12:14: 42
A. Yes. | had used nmany 12:14: 47
battery-powered conputers at the tinme of 12:14:50
I nvention, yes. 12:14:51
Q And al so the -- nonitoring the 12:14: 52
anmpunt of battery reserve or power reserve 12:14: 57
left in that battery, that was al so 12: 15: 01
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sonmet hi ng that was known at the tine of the 12:15: 04
i nvention; right? 12: 15: 06
MR, LI: Objection, form 12: 15: 08

A. Sone systens for various battery 12:15:11
technol ogi es used a nunber of approaches to 12:15: 15
try to track battery capacity. That was a 12:15: 17
known -- that was a known goal with a nunber 12:15: 21
of different approaches. 12:15: 27
Q And there were -- at the tinme of 12:15: 32

the invention, there were known ways to 12:15: 34
determ ne sort of what the power reserve was 12:15: 38
in a battery; right? 12:15: 40
MR. LI: Objection, form 12:15: 47

A There were different -- 12: 15: 48

di fferent approaches based on, for exanple, 12:15: 50
battery chem stry and the cost of additional 12:15: 52
har dwar e. 12: 15: 56
But, yes, certainly |I used 12: 15: 57

Macl ntosh and PC | aptops that would show 12:16: 03
me -- you never knew how accurate -- sone 12:16: 07
I ndi cati on of how nuch capacity they 12:16: 10
bel i eved was | eft. 12:16: 11
Q Okay. 12:16:12

So et ne take you to the Bhatia 12:16: 22

reference, which we'll mark as a new 12: 16: 26
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exhibit, and we'll -- "1l tell you when 12:16: 30
it's up there so you can -- 12:16: 32
A. Al right. 12:16: 35

[ Pause. ] 12:16: 37

Q Okay. 12:17: 01

It's up there now. I'Ill just 12:17: 01

note it for the record. 12:17: 03
VWhat's been marked as Exhibit 4 12:17: 04

is US Patent 6,535,798 Bhatia, B-H A-T-1-A 12:17: 07
[ Deposition Exhibit 4 marked for 12:17: 07
identification.] 12:17: 23

A. Al right. I"'mwith it. 12:17: 23

Q. Awesone. 12:17: 25

So I'lIl take you to colum 13 of 12:17: 26

Bhatia, |ine 29. 12:17: 30
A Al'l right. 12:17: 46

Q And so it says -- you see: 12:17: 48

"When the system detects a power 12:17:53

node change..."? 12:17:55
Is that where you are? 12:17:56

A Yes. 12:17:56

Q So it says: 12:17: 57

"When the system detects a power 12:17:58

node change (such as in response to the 12:18: 00
power managenent nodule witing to the 12:18: 02

Page 137
Veritext Legal Solutions
866 299-5127

INTEL - 1052
Page 137 of 208




© 00 N o g A~ w N P

N N RN N NN R B R R R R R R R
o A W N P O © O N O 00N W N P O

William Mangione-Smith , Ph.D - January 15, 2021

predeterm ned control register to indicate 12:18: 05
t he new perfornmance state), an interrupt my 12:18: 06
be generated (at E1), which nay be an 12:18: 09
i nterrupt defined by the ACPI 12:18:13
specification.” 12:18: 16
So I'"'mgoing to ask you a couple 12:18:18

guesti ons about that. 12:18:19
First of all, what is an 12:18: 20

i nterrupt? 12:18: 22
MR. LI: Objection, form 12:18: 22

A. The concept of an interrupt in 12:18: 27
general for progranmabl e processors is a 12:18: 29
mechani sm for responding to events that you 12:18: 33
antici pate could happen but you don't know 12:18: 38
when they wll. 12:18: 40
So typically if I hit a key on 12:18: 42

t he keyboard, it's a nmechanism for tapping 12:18: 45
t he processor on the shoul der and sayi ng, 12:18: 48
"Hey, read this and do whatever is 12:18: 51
appropriate.” 12:18: 54
Q And how | ong have interrupts 12:18: 54

been used in operating systens? 12:18: 56
MR. LI: Objection, form 12:19: 01

A. The notion of interrupts, | 12:19: 07
certainly made -- | was aware of interrupts 12:19: 10
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and what we generally refer to as interrupt 12:19:13
service routines back when I was an 12:19: 16
undergraduate in the late '80s. |If that 12:19:19
answer s your question. 12:19: 22
Q It did. It did. 12:19: 23

And so that -- interrupts are 12:19: 26

a -- 12:19: 31
[ Loud audi o disruption.] 12:19: 45

THE VI DEOGRAPHER: We' ve | ost 12:19: 58

Brandon's audio. | know he's trying 12:19: 59

to reconnect. 12: 20: 01

Per haps we should go off the 12:20: 02

record, Sean? 12:20: 03

THE VI DEOGRAPHER:  You're nut ed. 12:20: 11

Paul , can you hear ne? 12:20: 17

THE COURT REPORTER: | can hear 12: 20: 20

you. 12: 20: 21

MR. BROWN. Ckay. | don't know 12:20: 21

if that was nme or -- did everybody 12: 20: 22

hear a really | oud noise? 12: 20: 24

THE W TNESS: ©Oh, yeah. 12: 20: 26

MR. BROWN:. Ckay. Didit stop 12: 20: 27

when | hung up? 12: 20: 29

THE VI DEOGRAPHER: Hang on a 12: 20: 30

second. | think we just |ost Sean. 12: 20: 31
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Yeah. He's disappeared from our 12:20: 35
Screen. 12: 20: 37
We need to go off, Brandon. 12: 20: 37
MR. BROWN. Oh, yes, sure. [''m 12: 20: 40
sorry. | thought we al ready had. 12:20: 42
THE VI DEOGRAPHER: O f the 12: 20: 43
record. The tinme is 12:20. 12: 20: 44
[ Recess at 12:20 p.m Pacific 12: 20: 49
Ti me. ] 12: 20: 52
[ Resumi ng at 12:23 p.m Pacific 12: 20: 54
Ti me. ] 12: 23: 28
THE VI DEOGRAPHER: St and by, 12: 23: 28
pl ease. 12: 23: 29
We're back on the record at 12:23: 33
12: 23. 12: 23: 35
Go ahead. 12: 23: 36
MR. BROMWN: Great. Okay. 12:23: 36
EXAM NATI ON CONTI NUI NG 12: 23: 36
BY MR. BROMN: 12: 23: 36
Q Technical difficulties |like that 12: 23: 40
are expected during our new age of renote 12:23: 41
depositions. But could have been worse. 12:23: 44
So let's see. W were talking 12:23: 47
about -- you were describing that -- you 12: 23: 48
wer e describing | SRs. 12:23:53
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So, you know, the idea of 12: 23: 56

i nterrupt handling and interrupts were all 12:24: 00
very well known to people of ordinary skill 12: 24: 03
in the art at the tinme of the '301's 12:24: 05
I nvention; right? 12: 24: 09
MR. LI: Objection, form 12:24: 11

A | would -- | would say that the 12:24:12
concepts were well known to a person of 12:24: 14
ordinary skill in the art. 12:24:16
It is possibly worth commenti ng 12: 24: 23

that in the context of realtine tasks many 12: 24: 26
systens will -- the realtinme conponent w | 12: 24: 29
not use interrupts because it is suddenly a 12: 24: 34
new task in essence that appears. But the 12: 24: 39
notion of interrupts and interrupt service 12:24: 43
routi nes was certainly somewhere in a 12: 24: 46
skilled practitioner's tool box. 12: 24: 49
Q And realtinme operating systens 12:24:52
didn't prevent the use of interrupts. There 12: 24: 56
were -- there are interrupts in realtine 12: 24: 59
operating systens that properly address the 12: 25: 01
fact that it's running in realtinme; right? 12: 25: 04
A. Yes. The -- | mean, for 12: 25: 11
exanple, a realtinme operating systemw || 12:25:12
typically have a clock interrupt that runs 12: 25: 15
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to manage its tasks in, you know, in tine 12: 25:19
units. 12: 25: 27
Q Ckay. So then back to Bhati a, 12: 25: 29

Exhi bit 4. The last clause of that sentence 12: 25: 32
we read says: 12: 25: 35
"...which may be an interrupt 12: 25: 36

defined by the ACPlI specification."” 12: 25: 37
Do you see that? 12: 25: 40

A Yes, | do. 12: 25: 42

Q What is the ACPlI specification? 12: 25: 42

A. So that specification was -- 12: 25: 47

it's -- | believe it's still used today, 12: 25: 52
al t hough things have advanced quite a bit -- 12: 25: 55
Is a nmechanismfor -- it was an early 12: 25: 58
attenpt to try to allow a systemto nmanage 12:26: 00
changes in power operating conditions. 12: 26: 03
So, for exanple, so that you 12: 26: 09

coul d deternm ne when you had unpl ugged your 12:26: 11
battery- powered device, the OSis inforned 12: 26: 15
of that generally. VWhen you plug it in, 12: 26: 21
it's informed of that. 12:26: 23
When per haps one part of the 12: 26: 24

system decides to switch to a 12: 26: 26
hi gh- performance state versus a 12:26: 31
| ow- performance state. These are the sorts 12: 26: 33
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of events that ACPI discloses. 12: 26: 34
Q And to be clear on the timng, 12: 26: 41

t hose are the kind of things that ACPI 12:26: 43
di scl osed at the time of the '301's 12: 26: 46
i nvention as well; right? 12: 26: 49
MR. LI: Objection, form 12:26: 50

A | think -- | believe so. Yeah, 12: 26: 52

so there's also an issue of what are called 12: 26: 57
“"P states."” | don't recall. And those are 12:27:02
generally the high performance, |ow 12: 27: 05
performance sort of refinenent. | don't 12:27: 07
recall. And | know that they weren't there 12:27: 11
in the original ACPI. |'mnot sure exactly 12:27:13
when they were introduced. They may have 12:27: 17
been known at the time of Bhatia. They may 12:27:19
have been introduced subsequently. | don't 12:27: 22
recall the timng of that. 12:27: 24
Q Okay. 12:27: 26

But at the tinme of Bhatia, at 12:27: 32

| east you woul d agree, the ACPI 12:27: 34
specification was already pretty well known 12:27: 35
by people of ordinary skill and in use; 12:27: 37
right? 12:27: 41
A. Yes. 12:27: 41

Q And what a person of ordinary 12:27: 48
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skill would know about the ACPI 12:27:50
specification is that it discloses things, 12:27:53
i ke you're saying, about power managenent 12: 27:54
and responding to sort of power-state 12:27:56
changes in a device; right? 12:27: 59
MR. LI: Objection, form 12:28: 02

A Yes. So ACPI allow -- gives -- 12: 28: 06

it's a hook that allows a system builder to 12:28: 09
be told when certain state changes occur, 12: 28: 13
and then it's up to the system buil der -- 12:28: 16
and when | say that | nean both the person 12:28:18
who assenbl es the hardware board and the 12:28: 21
operating system-- to determine if there's 12: 28: 24
anyt hi ng useful they can do in response to 12: 28: 27
t hat . 12:28: 29
You know, for exanple, if you 12: 28: 29

don't have a battery and you get an 12: 28: 32
i ndi cation that you're unplugged, there's 12:28: 35
not nuch you can do. But you nay be told 12: 28: 37
you' re unpl ugged. 12:28: 40
So there's still a ot of 12: 28: 41

conplexity of utilizing that technol ogy. 12:28: 42
But ACPlI and the ability to use 12: 28: 45

interrupts to indicate certain power-rel ated 12:28: 48
system events that happen was certainly well 12: 28: 51
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known. 12: 28: 55
Q And one of the events that -- | 12: 28: 56

think you m ght have nentioned this one but 12: 28: 59
"1l just nake sure. 12:29: 01
One of the types of power events 12:29: 02

that the ACPlI specification defines is that 12:29: 07
the -- the battery reserve is getting too 12:29:12
| ow; right? 12:29: 15
MR. LI: Objection, form 12: 29: 17

A. | don't recall saying that. | 12:29:19

don't know that it actually indicates that. 12:29: 21
If it does, it does. M recollectionis 12:29: 25
that what it indicates is if you're running 12:29: 28
on wall current or not and if you're -- and 12:29: 33
likely if you're running on battery or not. 12:29: 36
It certainly indicates if you're 12: 29: 38

pl ugged into a wall and a change when it's 12:29: 41
unplugged. It may be the case that they 12:29: 44
don't actually indicate, ah, you've sw tched 12:29: 46
to battery, and the operating system j ust 12:29: 49
knows if I'mstill running and |I' m not 12: 29: 51
plugged in the wall. | nust be on a 12:29: 53
battery. |It's been sonme tinme since |I | ooked 12:29: 55
at the details of how the different events 12:29: 57
are specifi ed. 12:29: 59
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Q Sure. Sure. 12: 30: 00

Well, let me -- why don't | give 12:30: 03

you -- let ne make that an exhibit so that 12: 30: 04
you can refresh on it. And it wll take 12: 30: 07
just a second for us to get it on the 12: 30: 11
system 12: 30: 13
[ Pause. ] 12:30: 14

A. You're referring to the ACPI 12:30: 16

speci fication? 12:30: 18
Q | am yeah. Yeah. 12: 30: 19

[ Pause. ] 12: 30: 22

MR LI: Is this a good tine to 12:30: 31

take lunch break, while you upload the 12:30: 33

exhi bit? 12: 30: 37

MR. BROWN. Yeah. Can you give 12: 30: 39

me, |ike, maybe five m nutes? Because 12: 30: 40

| think it's going to be quick. 12: 30: 43

MR. LI: Okay. 12: 30: 46

MR. BROWN: And then I'IIl get 12: 30: 46

off this. Yeah. 12: 30: 47

THE WTNESS: | anticipate it 12: 30: 48

will be quick as well because the 12:30: 50
specification says sonme stuff, and if 12: 30: 51

you point ne to it I'll agree that it 12: 30: 53

says that. But | haven't reviewed it 12: 30: 55
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ina long tine. 12: 30: 57

MR. BROWN: | under st and. 12:30: 59

[ Pause. ] 12: 31: 01

THE WTNESS: All right. 1've 12:31:19

got it and |I'm downl oadi ng now. 12: 31: 20

There we go. Ready when you 12:31: 22

are. 12: 31: 26

BY MR. BROWN: 12: 31: 26
Q Great . 12:31: 27

So for the record Exhibit 5 is 12:31: 27

Intel Exhibit 1014 to the petition. |[It's 12: 31: 36
cal | ed: 12:31: 40
" Advanced Configuration and 12:31: 40

Power Interface Specification." 12: 31: 41
Dat ed Decenber 22, 1996. 12:31: 43

[ Deposition Exhibit 5 marked for 12: 31: 43
identification.] 12:31: 43

BY MR. BROWN: 12: 31: 43
Q And |'m going to take you to pdf 12: 31: 47

41. 12:32: 00
A Okay. 12: 32: 06

Q Actual ly, you know, |'m sorry. 12:32: 07

Let nme take you to pdf 31. It's probably 12:32:08
easi er. 12:32: 13
A Al'l right. 12:32: 17
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Q And so you see the bullet point 12: 32: 17

under : 12:32:19
“"Battery Managenment"? 12: 32: 20

A Yes. 12:32: 20

Q And so it says: 12: 32: 23
"Battery managenent policy noves 12:32: 25

fromthe APM BIOS to the ACPI CS." 12:32: 27
And then it says: 12:32: 31

"The OS determ nes the Low 12:32:32

Battery and battery warning points, and the 12: 32: 33
OS al so calculates the battery remaining 12: 32: 38
capacity and battery remaining life." 12: 32: 41
Do you see that? 12:32: 43

A Yes, | see that. 12: 32: 45

Q Okay. 12:32: 45

So the ACPI -- people of 12: 32: 47

ordinary skill reading ACPlI know t hat ACPI 12: 32: 52
t eaches about watching for |ow battery and 12:32: 55
battery warning states; right? 12: 32: 57
MR. LI: Objection, form 12: 33: 00

A. They know that the operating 12: 33: 02
system cal cul ates it and ACPlI doesn't. O 12:33:03
the operating systemcan calculate it and 12:33:08
ACPlI doesn't. 12:33:10
Q Is that what it says? | think 12:33:11
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it says "the ACPI" OS. lIsn't that referring 12: 33: 22
to -- to aspects of ACPI that are 12: 33: 27
i npl enented in the OS? 12: 33: 32
A. | thought that neant the OS 12:33: 33
that's ACPI conpatible. But you're right. 12: 33: 36
Maybe it's referring to the -- a standard 12: 33: 39
sof tware foundation for ACPI. 12:33: 43
Q Okay. 12: 33: 44

Well, | mean, so either 12: 33: 49
interpretation of it, people of ordinary 12:33: 51
skill in the art knowit, are aware that you 12: 33: 53
can nonitor the power reserve and take 12: 33: 57
action in response to changes in the power 12:34: 02
reserve of that battery; right? 12: 34: 04
MR. LI: Objection, form 12: 34: 05

A So this passage certainly says 12: 34: 17
"battery managenent” which -- "policy," 12: 34: 21
which | guess inplies taking action. And it 12: 34: 24
I ndi cates that the ACPI OS, whether that's 12: 34: 28
the -- the lowlevel operating systemor the 12: 34: 31
user-| evel operating system can nonitor the 12: 34: 35
battery capacity. And so, yeah, both of 12:34: 40
t hose were known. 12: 34: 45
It's -- as we just said, it's a 12: 34: 47

question of which functionality was built 12: 34: 50
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into which part of the systenf
Q Okay.

And then I'm going to take you
back to Bhatia, which is Exhibit 4, and if
we | ook at 32 -- colum 12, line 32, we'l
start there. And I'mgoing to take you to
the -- the sentence that begins:

"The power managenent nodul e
determ nes...."

Do you see that?

A Yes.
Q Ckay.

So it says:

"The power managenent nodul e
determ nes if a performance state change is
required in response to a perceived event,
indicating a thermal event, power supply
transition, docking/undocking, a user

command, or other event has occurred."

Do you see that?

A. Yes, | do.
Q And so that includes the
battery -- that sentence fromBhatia is

capturing that, anong other things, that you

can make a -- you can nmeke a performance

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
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state change, is the type of events that 12: 36: 06
we' re readi ng about in the ACPI 12: 36: 08
specification, nanely, this -- this would 12: 36: 11
refer to, anong other things, the battery 12:36:13
reserve warning comng up; right? 12: 36: 16
MR. LI: Objection, form 12:36: 19

f oundati on. 12: 36: 20

A Well, it doesn't disclose, 12: 36: 21
doesn't nmention battery reserve. And as we 12: 36: 24
just tal ked about, it's not -- it's not 12: 36: 26
clear to ne if the ACPI spec el sewhere is 12: 36: 29
di sclosing that it's responsible for keeping 12: 36: 33
sone track of battery or not. 12: 36: 36
So | guess | feel unconfortable 12: 36: 40

saying this discloses the use of a battery 12: 36: 43
reserve as -- as an event. But it's -- it's 12: 36: 48
possible. It's just | don't think it's 12: 36: 53
sayi ng that. 12: 36: 55
Q Well, so a person of ordinary 12: 36: 57

skill in the art knew that the battery 12: 36: 58
reserve was -- battery reserve alarns were a 12: 37: 01
type of event that was known at the tine; 12:37: 07
right? At |east because of the ACPlI spec? 12:37: 09
MR. LI: Objection, form 12: 37:13

A | think at the time of the 12:37:15
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I nvention, nost persons of ordinary skill in 12: 37: 17
the art would have used a | aptop that woul d 12:37: 23
occasionally put up a notice that said, "Low 12:37:26
battery warning, 10 percent."” So there 12:37: 29
has -- whether that was done by ACPlI or sone 12: 37: 32
cruder nethod or whatever, there was an 12:37: 36
i nterrupt generated sonewhere based on at 12:37: 42
| east sone estimate of battery capacity. 12:37: 46
Q And then -- so then a person of 12:37:51
ordinary skill reading Bhatia and reading 12: 37: 53
about perfornmance state changes required in 12:37:55
response to a received event could interpret 12: 37:58
that to enconpass this idea of a battery 12:38: 02
reserve event that he already -- he already 12: 38: 05
knows about, both from-- from wherever it 12:38: 07
is, fromhis own personal use on a |aptop or 12:38: 09
from ACPlI or wherever; right? 12: 38:12
MR. LI: Objection, form 12: 38: 14

A. That seens to ne that it's 12: 38: 16
certainly possible that this conbined with 12:38:19
their personal experience and/ or the ACPI 12: 38: 22
specification m ght have | ed sonebody 12: 38: 25
readi ng Bhatia to think of battery capacity. 12: 38: 27
It's not disclosed there explicitly, but | 12:38: 30
don't think it's unreasonable to think a 12:38: 34
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INTEL - 1052
Page 153 of 208

person could think of that. 12: 38: 37
Q Okay. 12:38: 41
MR. BROWN: Well, great. [ 12: 38: 42

t hi nk that was about the ten m nutes 12:38:43
that | asked for. So we can take a 12: 38: 44
break for |unch. 12:38: 47
Il will tell you I don't think I 12: 38: 48

have -- | need to |ook at ny notes, 12:38: 51
but I don't think we're going to go 12:38:53
too nmuch | onger after lunch. So we 12: 38: 55
could kind of keep it quick and then 12: 38: 56
conme back for what | think wwll be a 12: 38: 59
short and | ast session. 12:39:01
MR. LI: Okay. 12: 39: 02

THE VI DEOGRAPHER: Shall we go 12:39: 03

of f? 12: 39: 04
MR. BROWN. Yeah. Sorry. | 12: 39: 05
forgot. 12:39: 06
THE VI DEOGRAPHER: O f the 12: 39: 07
record. The tinme is 12:309. 12:39:08
[ Luncheon recess at 12:39 p.m 13:16: 23

Paci fic Tine.] 13:16: 27
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AFTERNOON SESSI ON 13:16: 28
[ Resuning at 1:16 p.m Pacific 13:16: 29
Ti me. ] 13:16: 32
THE VI DEOGRAPHER: St and by, 13:16: 32
pl ease. 13:16: 33
And we're back on the record at 13:16: 43
1:16. 13:16: 44
Go ahead. 13:16: 44
MR. BROWN:. Great. Thank you. 13:16: 45
EXAM NATI ON CONTI NUI NG 13:16: 45
BY MR. BROWN: 13:16: 45
Q Wel cone back, doctor. 13: 16: 47
A. Thank you. 13:16: 50
Q Did you speak with PACT' s 13:16: 51
counsel at all during that break? 13:16: 54
A No, | did not. 13:16: 56
Q Great. Ckay. 13:16: 59
So | don't have too nuch nore, 13:17: 01
soit will be pretty -- hopefully pretty 13:17: 02
pai nl ess for the renai nder. 13:17: 06
| want to take you to figure 4 13:17: 07
of Nicol, which is Exhibit 1. 13:17:09
A Okay. 13:17: 26
Q Okay. 13:17: 26
So in figure 4 the -- the 13:17: 28
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controller has the ability to nodul ate the 13:17: 33
frequency and voltage of each one of those 13:17: 36
PEs, right, individually? 13:17: 39
A Yeah. The discussion around the 13:17: 44
controller is really nuddled in nmy opinion. 13:17: 48
But certainly sone controller determ nes 13:17:50
what the voltage setting should be and what 13:17: 54
the frequency setting should be, and I 13:17:58
believe that that's alnost -- that's nost 13:18:01
l'i kely running on the controller disclosed 13:18: 03
her e. 13:18: 06
Q And deci si ons about that clock 13:18:10
frequency and what that voltage are going to 13:18:12
be is, at least in part, established by the 13:18: 14
| oad on each of those PEs and any possible 13:18: 20
conpletion times that are required by those, 13:18: 24
by that |oad; right? 13:18: 26
MR. LI: Objection, form 13:18: 28

A. That's my understandi ng. Tasks 13:18: 32

are assigned using sone nethod, and then | 13:18: 34
bel i eve a person of ordinary skill in the 13:18:43
art woul d assune that the voltage is then 13:18: 44
dropped as | ow as possible to neet whatever 13:18: 47
the performance goals were on each 13:18:50
i ndi vi dual PE. 13:18: 52
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Q And then -- so you don't 13:18:53

di spute, then, that the -- that N col is 13:18: 57
able to determ ne that clock frequency based 13:19: 04
on the state of how nmuch load is sitting on 13:19: 06
that PE; right? 13:19: 11
A So -- 13:19: 11

MR. LI: Objection, form 13:19: 24

A | would have to think about it a 13:19: 26
little bit nore. 13:19: 27
For exanple, if they're 13:19: 28

currently running at the highest clock and 13:19: 31
you put nore -- you assign nore tasks to it 13:19: 33
t han maybe the not mission critical, then 13:19: 36
the frequency isn't determ ned by the nunber 13:19: 39
of tasks or that sort of |oad exhibited 13:19: 42
t here. 13:19: 47
Q | gotcha. 13:19: 49

So there may be sone edge cases 13:19: 50

her e. 13:19: 53
But woul d you agree that 13:19: 53

generally the determ nation of clock 13:19: 56
frequency for those PEs is based on the 13:19: 58
state of, you know, what the load is on that 13:20: 00
PE? 13: 20: 03
MR. LI: Objection, form 13: 20: 05

Page 156
Veritext Legal Solutions
866 299-5127

INTEL - 1052
Page 156 of 208




© 00 N o g A~ w N P

N N RN N NN R B R R R R R R R
o A W N P O © O N O 00N W N P O

William Mangione-Smith , Ph.D - January 15, 2021

A. Yeah, | -- out of an abundance 13:20: 06

of caution | don't want to answer that 13:20: 08
because | know that it's a claimterm and | 13:20: 11
have not endeavored to consider the -- I|ike 13:20: 13
| said, the entire scope of the clains but 13:20: 17
rat her focused on the argunents nade and 13:20: 20
whet her | thought they were accurate or not. 13:20: 24
So | did talk about state in the 13: 20: 28

context of the argunents put forward by the 13: 20: 32
petition. 13: 20: 38
Q Right. Okay. Yeah, let ne try 13: 20: 38

to rephrase it. 13:20: 41
Are you saying that you haven't 13:20: 42

come to a conclusion on what the state of a 13: 20: 45
processi ng device neans in the '301 patent? 13:20: 48
I s that kind of what you're saying? 13: 20: 52
A. | guess | wouldn't disagree with 13: 20: 55

t hat . | mean, the term"state" is fairly 13: 20: 56
broad. G ven a particular context, it 13:21:02
narrows. In the context of the '762 or the 13:21: 06
301, it's narrowed further to the 13:21:12
under st andi ng of a person of ordinary skill 13:21: 15
in the art. But | haven't endeavored -- | 13:21: 17
wasn't tasked with trying to determ ne the 13:21: 20
met es and bounds of that. 13:21: 22
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Q Have you -- sitting here right 13:21: 25

now, do you have any reason to believe that 13:21: 32
the state of the processing device in the 13:21: 34
claims of the '301 patent couldn't include 13:21: 37
| ooking at the load that's on a processor 13:21: 40
devi ce? 13:21: 44
MR. LI: Objection, form 13:21: 46

A. " m not ready to reach such a 13:21: 47
conclusion. | would have to see the 13:21: 49
entire -- entire anal ysis. 13:21:52
Q So then let ne -- let's try it 13:21: 55

this way. |If the state of a processing 13:21:58
device can be net by consideration of the 13:22:08
| oad on a processing device, you would agree 13:22:10
t hat under that understanding Nicol 13:22:13
di scl oses that the clock frequency of a PE 13:22: 20
is determ nable by a state of a processing 13:22: 23
device; right? 13: 22: 27
MR. LI: Objection, form 13:22: 29

A. Not necessarily. |'m not 13:22: 33
prepared to devel op an opinion as | sit 13:22: 34
here. | will certainly agree with you that 13:22: 38
the load is a state of a PE, but that's -- 13:22: 40
' mnot confortable saying it's the state as 13:22: 47
clainmed in claim3 or whichever other claim 13:22:50
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is of relevance. | really focused on the 13:22: 54
argunents put forward by the petition, the 13:22: 57
petitioner and the petitioner's expert. 13:23: 00
Q | got cha. 13:23:03

And then so that we can -- we 13: 23: 05

can sort of live in that, in that 13: 23: 07
envi ronnent . 13:23: 08
So you agree with ne that the 13:23: 09

load is a state of a PE and -- right? You 13:23: 11
said that? 13:23: 17
A Yeah. One -- 13:23: 20

MR LI: Object to the form 13:23: 21

A. A person of ordinary skill in 13:23: 24

the art could | ook at the |oad and say, 13: 23: 26
"That represents a state for sonme useful 13:23: 28
reason.” 13: 23: 32
Q And Ni col discloses using the 13:23: 34

| oad as a basis for howit sets the clock 13:23: 38
frequency; right? 13: 23: 45
MR. LI: Objection, form 13: 23: 47

A Ni col discloses a nunber of 13:23:51

di fferent nodes, but in general the clock 13:23: 55
frequency is at least in part based on the 13: 23: 57
| oad. 13:24: 02
Q So then going back to figure 4. 13: 24: 06
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So we were discussing how in 13:24: 09

figure 4 sonme controller, | think was -- was 13: 24: 17
what you said, makes a deci sion about how to 13:24: 22
set the frequency and vol tage of each PE. 13: 24: 24
And in doing so, that controller can -- 13: 24: 28
could decide to set sonme of the PEs to the 13: 24: 35
exact sanme frequency and voltage. Right? 13: 24: 38
MR. LI: Objection, form 13:24: 43

A. Presumably that controller could 13:24: 48

do that either intentionally or 13:24:51
uni ntentionally, just accidentally. It 13: 24: 55
could end up being configured to the -- to 13: 24: 57
the sane | evel. 13:25: 00
Yeah, | guess | would say that. 13:25: 01

Q So let's -- let's focus on the 13: 25: 07
intentionally con- -- tine. 13: 25: 08
One exanpl e of how the 13:25:12

controller mght decide to do that is if it 13:25:13
wants to evenly distribute, say, a very 13: 25: 15
| arge task anong, say, three of the PEs, it 13: 25: 18
could -- it could decide that it's going to 13: 25: 24
conpletely evenly decide that task, let's 13: 25: 26
assune that was possible, and then assign 13: 25: 29
t he sanme frequency and voltage to each of 13:25: 32
three PEs to conplete that, that task; 13: 25: 34
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right? 13: 25: 36
A. " msorry, could you repeat the 13: 25: 38
guesti on? 13: 25: 39
Q | was really afraid you were 13: 25: 43

going to nmake ne repeat that one. 13: 25: 44
Okay. You know what? [|'I| 13: 25: 45

break it up though, because it was very 13: 25: 47
| ong. 13: 25: 49
So the controller my 13: 25: 50
intentionally decide to set nultiple PEs to 13: 25: 55
t he sane frequency and voltage if for 13: 25: 59
instance it's dividing up one big task 13:26: 04
evenly anong those PEs. Fair? 13: 26: 07
MR, LI: Cbj ection, form 13:26:11

A. Presumably it could. There's 13:26:12

al so a question of when we tal k about it 13:26: 17
being the -- the -- the state -- you know, 13:26:19
the -- the | oad, the nunber of tasks 13: 26: 24
assigned being a state of the PE, it may 13: 26: 27
very well be tinme dependent. For exanple, a 13: 26: 33
schedul er decides I'"'mgoing to put this task 13: 26: 36
on PE1. PE 1 -- has its state changed yet? 13: 26: 38
Well, you know, the task needs to be nobved 13: 26: 44
sonehow to PE 1. 13:26: 48
And at sone point in tine 13: 26: 49
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subsequent to that, likely the clock 13:26: 51
frequency needs to be increased and the 13:26: 53
vol tage needs to be increased. 13:26: 54
So there's also this tine aspect 13: 26: 56

of what "state" nmay nean. 13:27: 00
Q So I'"'m-- | understand. |I'm 13:27:12
actually not trying to -- 1've kind of left 13:27: 14
"state" behind us because | think that was 13:27: 17
sonething | didn't want to nake you 13:27:19
unconfortable with a termthat you hadn't 13:27: 22
construed. So I'mreally just tal king nore 13:27: 23
general |y about figure 4. 13:27: 25
Essentially that -- the 13:27: 27

controller could decide, by setting nultiple 13:27: 29
of the PEs to the sane frequency and sane 13:27: 32
voltage, that it wanted themto -- to work 13: 27: 36
t oget her on one big task that was going to 13:27: 38
be evenly distributed. That's sonething 13:27: 41
that would be -- that would fall within 13:27: 44
sonet hing a person of ordinary skill could 13:27: 45
do with figure 4; right? 13: 27: 48
MR. LI: Objection, form 13:27:50

A. So Nicol does discuss taking a 13:27:53

big task and dividing it in tw and suggests 13:27:56
that it could be evenly divided in two, 13: 28: 01
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al though they talk about it may very well 13:28: 05
not be. 13:28:08
If it is evenly divided in two 13:28: 08

and it was assigned to two different PEs, 13:28: 11
and those were the only tasks assigned to 13:28:13
those two different PEs in the context of an 13:28: 15
architecture, the enmbodinment in figure 4, 13:28:19
presumably Nicol would then adjust the 13: 28: 23
desirabl e cl ock frequency and voltage of the 13: 28: 27
two so that they were the sane. 13:28: 29
Q And so in doing so, the 13: 28: 34
controller would essentially be deciding 13:28: 38
to -- to sort of group together those two 13:28: 45
PEs that are on the same -- that are now on 13:28: 48
the sanme clock frequency and voltage to sort 13:28: 51
of conplete that one big task that they 13:28: 53
di vided up. Fair? 13: 28: 55
MR. LI: Objection, form 13: 28: 58

A. | woul dn't say that, 13: 28: 59
particularly -- well, because group -- 13:29: 01
“groupi ng" can nean a nunber of things. 13:29: 04
They are running at the -- under this 13:29: 08
hypot heti cal they would be running at the 13:29: 09
sanme frequency and voltage rate. |If that 13:29:11
constitutes grouping in a particul ar 13:29:16
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context, that's grouping. 13:29: 17
But in nmy -- and obviously I'm 13:29: 23

bei ng careful because it's a claimterm 13:29: 24
So, yeah, it is grouping of sone 13:29: 28

sort. | don't believe that the argunents 13:29: 33
put forward that it constitutes the grouping 13:29: 36
of the claimtermhold up. But |'ve 13:29: 39
di scussed that in ny disclosure, inny -- 13:29:42
Q Al'l right. 13: 29: 47

A -- ny report. 13: 29: 47

Q Decl ar ati on. Decl arati on, yeah. 13: 29: 48

A Thank you. 13: 29: 50

After lunch is always a bad tine 13:29: 52

for ne. 13: 29: 54
Q | understand. For all of us. 13:29: 56

You' re doing great. 13:29: 58
So let's -- if -- let ne see if 13:30: 00

| can replay that. 13:30: 08
If grouping -- if grouping neans 13:30: 12

that these -- wi thdraw that. 13:30: 20
If grouping is net by these two 13:30: 21

PEs running at the sane frequency and 13:30: 24
vol tage, then what we've been descri bi ng of 13: 30: 26
di viding one big task up evenly anong the 13:30: 35
two PEs and running them at the sane 13: 30: 38
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frequency and voltage, that is a form of 13: 30: 39
grouping. Fair? 13:30: 42
MR, LI: Objection, form 13: 30: 43

A. | would say that in general, 13:30: 48

sure. Taking one task and dividing it up 13: 30: 50
anong nul ti ple PEs, whether they are running 13:30: 53
at the same voltage and cl ock frequency or 13: 30: 56
not, is arguably a formof grouping. |I'm 13:30: 58
just not confortable saying it's a form of 13:31: 01
groupi ng as disclosed in the clains. 13: 31: 04
Q And what is it that -- what is 13:31: 24

it that you think is distinguishing that 13: 31: 27
ki nd of grouping fromwhat's in the clains? 13:31: 29
A. | don't have an opinion because 13:31: 37

| haven't tried to construe the domain 13:31: 38
covered by the clains. 13:31: 42
Q Okay. You know, there was one 13:31:48

thing that | promsed | would conme back to 13:31: 49
t hat you said several hours ago, and it was 13:31:52
about this idea -- | think what you were 13:31: 59
descri bi ng what | know as sonething called 13:32: 02
"big little arrangenent."” Does that phrase 13:32: 04
mean anything to you? 13:32: 06
A. Yes. | didn't use that, | don't 13:32: 08

t hi nk. | heard you use it, and | think 13:32: 10
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we're tal king about the sanme thing, which is 13:32:12
a -- 13:32: 14
Q Let me -- 13:32: 15

A. -- a grouping of powerful 13:32: 15
processors and a grouping of |ess powerful 13:32: 17
processors where they run the sane 13:32: 21
instruction sets so logically they can 13:32: 23
conpute the sanme tasks. But one wll do it 13:32: 25
much faster than the other. 13:32: 29
Q Perfect. Yeah. Okay. Yeah, 13:32: 34

we're -- | think we are tal king about the 13:32: 35
sane thing. So -- and thank you for 13:32: 37
describing it because ot herw se nobody would 13:32: 39
know what we were tal king about. 13:32: 41
So Nicol envisions the 13:32:43

possibility of having sort of different 13:32: 48
types of processors like a big little 13:32: 50
arrangenent in its -- in its disclosure; 13: 32: 53
right? 13: 32: 58
A. To be honest with you, | don't 13: 33: 00
recall. | have generally been operating 13:33: 01
under the belief that the PEs are 13:33: 06
honmogeneous, | argely because the di scussion 13:33:10
of scheduling seens to act as if you can 13:33: 15
nove tasks fromone to the other. But if 13:33: 17
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there's sone particul ar passage that you 13:33: 24
would like to direct me to, | would be happy 13: 33: 26
to review that. 13:33: 28
Q Yeah. Yeah, | can. Let nme see 13: 33: 30

if I can short circuit it though, because 13:33:33
that's -- that's not necessarily where | was 13:33: 35
trying to go. 13: 33: 37
If in figure 4 we were to have 13: 33: 39

that kind of arrangenent, like let's say we 13:33: 44
had four PEs in figure 4 rather than three, 13: 33: 47
just to make this exanple work, and we had 13:33: 51
two big and two little. Presumably a person 13:33:54
of ordinary skill inplenmenting N col would 13:34: 01
want their scheduler to conceptually group 13:34: 05
t oget her those two big ones and treat them 13:34: 09
as what they are, two big PEs with nore 13:34: 11
capacity, and then sinultaneously al so 13:34: 14
consi der those two small er PEs as together, 13: 34: 16
as a group. And I'mnot trying to tie you 13:34: 22
to the group | anguage of the clains, just 13: 34: 24
general |y grouping them together. 13:34: 26
A | don't think so. 13: 34: 28

MR. LI: Objection, form 13: 34: 30

A. G ven that they're able to 13:34: 34
operate separately with separate voltages 13: 34: 36
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and frequencies, it's not -- it's not clear
to me that any particular system woul d

benefit fromtreating the -- you know,

the -- the like PEs together in sone sort of

meani ngf ul aspect of scheduling.

It may very well be the case for

ot her reasons that, you know, are -- aren't
di scl osed by the -- by the sort of general
nodel as we've tal ked about it. But on the

face of it, if efficiencies of the different

power supplies and DC-to-DC converters are
| argely the sanme, it's not clear to nme why
you would be inclined to try to logically
group the |ike processors for scheduling
t oget her.
Q Got it.

So maybe then -- so | have an
i dea on that, but maybe the easier way to
think about it is what if we go to the
m ddl e- ground enbodi nrent where now we can
deci de which processors are going to be on
the sanme clock together. 1In that
circunst ance you could divide that up so
that if you had -- let's say you have two

groups and four PEs. Two of them you put
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the two big ones together, you put the two 13: 35: 46
smal | ones together, and then you decide how 13:35:49
to schedul e that accordingly. That's 13: 35: 50
sonet hing that a person of ordinary skill 13:35:52
could do with the m ddl e-ground enbodi nent; 13: 35:55
right? 13:36: 00
MR. LI: Objection to form 13: 36: 00

A. In theory but that conplicates 13:36: 01

the scheduler to a significant extent. So | 13:36: 03
feel unconfortable, particularly at the tine 13: 36: 06
of invention, saying doing that would have 13: 36: 09
been obvious. But it's certainly possible. 13:36:12
Q Was the big -- the concept of 13:36:18

big little known at the tine of the 13:36: 19
I nvention? 13: 36: 22
A So that specific term| know 13: 36: 24
froman architectural flavor that was 13: 36: 31
produced by the conmpany ARM A-R-M 13: 36: 33
Q Yeah. 13: 36: 37

A | don't know whether -- and so | 13: 36: 39

can't answer that question. | nmean, ARM 13:36:43
i ntroduced that specific termat sonme point 13: 36: 45
intime. | don't know when that was. And 13: 36: 47
it's certainly possible that the concept was 13:36: 50
percolating in people's heads before that 13:36:53
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without -- with a different term 13: 36: 55
Q What was the termfor that? | 13: 36: 59

guess -- you're right. "Big little" is kind 13:37:02
of a proper noun. \What was the termfor 13:37:03
that, you know, back in the tine of the 13:37: 06
I nvention? 13:37:08
MR. LI: Objection, form 13:37: 10

f oundati on. 13:37: 11

A. | don't know. | mean, because 13: 37: 14

it's -- it's kind of a -- it's a strange 13:37: 15
thing that largely wasn't possible before a 13:37:19
conpany |i ke ARM cane along. They -- they 13:37: 21
build nultiple different instances of 13:37: 26
processors that execute the sane instruction 13:37: 28
set. And you need that to get to this. 13:37: 30
Now, there are certainly nore 13: 37: 33

systens that woul d have, you know, naybe a 13:37: 35
group of DSPs and a group of regul ar CPUs, 13:37: 38
and maybe those operate as a group. But 13:37:41
that's got sonme simlarities but it's also 13:37: 46
fundanmental ly different. 13:37: 49
Q Okay. | get it. 13:37:59

MR. BROAN: One minute. Mke 13:38:33

sure I"mnot forgetting anything. 13: 38: 34

[ Pause. ] 13: 38: 36
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MR. BROWN: Ckay. No, | think 13: 38: 45
we're good on ny side. 13:38:52
Thank you so nuch, doctor. It 13:38: 54
was a pleasure chatting with you. 13: 38: 55
THE W TNESS: Thank you. You as 13: 38: 57
wel | . 13:38: 59
THE VI DEOGRAPHER:  Shal | | 13:39: 01
concl ude? 13:39:02
MR. LlI: Br andon, can we t ake 13: 39: 04
about five- to ten-m nute break? 13:39: 07
THE VI DEOGRAPHER: And then -- 13: 39: 07
okay. 13:39: 07
MR. BROWN:  Sure. 13:39:13
THE VI DEOGRAPHER: So we go off 13:39: 13
the record, then. All right. 13:39:13
Of the record. The tine is 13:39: 14
1: 39. 13: 39: 15
[ Recess at 1:39 p.m Pacific 13:39: 17
Ti me. ] 13:40: 21
[Resunming at 1:46 p.m Tine.] 13:40: 22
THE VI DEOGRAPHER: Let nme get 13:46: 29
you guys on the record. Stand by, 13:46: 30
pl ease. 13:46: 31
Thank you. We're back on the 13: 46: 31
record at 1:46. 13:46: 33
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Go ahead. 13:46: 34

MR. LI: The patent owner 13: 46: 36
doesn't have further questions and 13:46: 37
reserves the right to submt errata. 13: 46: 38

MR. BROWN: Ckay. Sounds |ike 13: 46: 45
we' re done. 13: 46: 46

Thank you so nuch, doctor. Have 13: 46: 47
a great rest of your day. 13:46: 48

THE WTNESS: All right. Thank 13:46:51
you, everybody. Enjoy the weekend. 13:46: 52

MR. LI: Thank you very nuch. 13:46: 52

MR. BROWN: Thank you. Okay. 13: 46: 56
Take care. 13: 46: 56

THE VI DEOGRAPHER: This wil | 13:47:18
conclude today's testinony by william 13:47: 20
Mangi one-Smith PhD. The total nunber 13:47: 22
of media units used was four, and 13:47: 22
these are retained by Veritext Legal 13:47: 25
Sol uti ons. 13:47: 25

Goi ng off the record. The tinme 13:47: 27
is 1:47. 13:47: 28

[ Deposition concl uded at
1:47 p.m Pacific Tinme.]

[ Deposition Exhibits 1 through 5
marked for identification.]
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[ Signature reserved. ]
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|, PAUL J. FREDERI CKSON,
California Certified Shorthand
Reporter No. 13164, do hereby certify:

That prior to being exam ned,
the witness named in the foregoing
deposition was by me remotely sworn or
affirmed to testify to the truth, the
whol e truth and nothing but the truth,;

That said deposition was taken
down by me remotely in shorthand at,
and thereafter reduced to print by
means of computer-aided transcription;
and the same is a true, correct and
complete transcript of said
proceedi ngs.

| further certify that | am not
interested in the outcome of the
action.

W tness my hand this 20th day of
January 2021.

PAUL J. FREDERI CKSON, CSR
CA CSR 13164

Expiration date January 31, 2022
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* k kkkkkkkkk kK kKK Kk k%

W TNESS SI GNATURE

* k kkkk kK kkkkk kKK k Kk %k

I, WLLI AM MANGI ONE- SMI TH,

do hereby declare under penalty of perjury

that | have read the foregoing trans
of my deposition; that | have made s
corrections as noted herein, in ink,
initialed by me, or attached hereto;

my testimony as contained herein, as

corrected, is true and correct.
EXECUTED this_ day

of , 2021,

at (City),

__________________________ (St at e)

W LLI AM MANGI ONE- SMI TH, PhD

PhD,

cript

uch

t hat
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

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

(A) to review the transcript or recording; and

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

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

makes during the 30-day period.

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

THE ABOVE RULES ARE CURRENT AS OF 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
fashion to authenticated parties who are permitted to
access the material. Our data 1s 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.
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