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Patent No. 8,775,833 B2 Overview

The '833 Patent relates to “determining a power budget
LT . . e ’
e for a multi-domain processor for a current fime interval.

(5] DYNAMICALLY ALLOCATING A POWER
BUDGET OVER MULTIPLE BOMAINS OF A SO0, 700286 712728
PROCESSOR e ch history.

—
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FIG. 1

FIG.7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
IPR2023-01335 Pet. at 1, 7-8; Ex-1001, at Abstract, Figs. 1, 7-8
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Overview of the Claimed Invention - Independent Claim 1 @\)

Independent Claim 1 is

1. A processor comprising: representative of the alleged
a first domain a{ld a second domain, 'cach of the first and invention. It claims a processor
second domains to operate at an independent voltage o
and frequency; with Q:
a Eﬁ?;?s controller coupled to the first and second e First domain and second domain
at least one interface; and opero’rlng at an mdependenT
first logic to dynamically allocate a power budget for the vol’roge and frequency
processor between the first and second domains at run : : !
time according to a first sharing policy value for the first * First Iog IC tO dyno mlCO”y
domain and a second sharing policy value for the second allocate a power bUdgeT for the
domain, the first and seco_nd sharing policy values con- processor
trollable by user-level software. Between the first and second
O

Ex-1001 at 11:26-38 domains af run time

o According to a sharing values for
each domain (first and second)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
5
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Invalidity Grounds @

Ground Summary

1 Claims 1-5 and 7 are obvious over Finkelstein (Ex.-1005).

2 Claim 7 is obvious over Finkelstein (Ex-1005) in view of Conroy (Ex-1006).
3 Claims 13-15 and 17-18 are obvious over Nussbaum (Ex-1007).

4 Claim 16 is obvious over Nussbaum (Ex-1007) in view of Bose (Ex-1008).
5 Claims 13-15 and 17-18 are obvious over Conroy (Ex-1006).

6 Claim 16 is obvious over Conroy (Ex-1006) in view of Bose (Ex-1008).

Claims 1-5, 7, 13-15, and 17-18 are obvious over Conroy (Ex-1006) in view of
Finkelstein (Ex-1005).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
IPR2023-01335 Pet. at 6-7
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Dispute 1 — Whether Finkelstein Discloses
Operation at an “Independent”
Voltage/Frequency

Claimstl-5 7

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE /
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U.S. Published Patent Appl. No. 2010/0115304 A1 (“Finkelstein”) @\)

& « Just like the '833 Patent, Finkelstein “relates to

| T«_ o power management for multiple processor cores”

* Finkelstein discloses a system that includes “one or
more processors” where each processor “may
include one or more processor cores”

o Each processor may communicate with various other
components

» Finkelstein discloses that “a conftroller budget may
be defined (e.g., implemented by the logic 140)”
and provides several formulae by which logic 140

! may dynamically allocate the power budget

between power planes

Fig. 1

Ex-1005 at Fig. 1 (Annotated)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
IPR2023-01335 Pet. at 10-12.
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Whether Finkelstein Discloses “Independent” Voltage/Frequency @\)

Claims 1-5 and 7 require “a first domain and a second domain,
each of the first and second domains to operate at an T T /
independent voltage and frequency.” | P\

« The first set of processor cores (red) is a “first domain” and
another set of cores (blue) is a “second domain.”

* Finkelstein uses power management logic 140 (yellow) to , r - 7 i}
control supply of power to components of the processor and e e
may request the cores to modify their operating frequency,
power consumption, etc.

Frg. 1

Ex-1005 at Fig. 1 (annotated)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
9

IPR2023-01335 Pet. at 18-20; Pet. Reply at 2-3.
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Whether Finkelstein Discloses “Independent” Voltage/Frequency Q\)

* Finkelstein discloses that the
operation of these power planes are
independent of each other, noting
that control is “per power plane.”

« A POSITA implementing Finkelstein
would understand that logic 140
could modify the voltage and/or
frequency of either Core 1 (first
domain) or Core 2 (second domain),
without affecting the operating
voltage and/or frequency of the
other.

IPR2023-01335 Pet. at 18-20; Pet. Reply at 2-3.

Fig. 5

DETERMINE ENERGY
BUDGET REMAINDER
PER CONSTRAINT

DETERMINE ENERGY
BUDGET REMAINDER
PER POWER PLANE

304

DETERMINE

RECOMMENDATIONS
PER POWER PLANE

306

INCREMENT TIME STEP
308

Ex-1005 at Fig. 5

[0027] Some current power-based management schemes
may miss the temporal aspect of power management, since
they generally address only the current point of time. Accord-
ingly, in some embodiments, an energy budget per power
plane may be used that permits: (1) to define both individual
component (e.g., individual processor core) and shared con-
straints (e.g., shared amongst multiple components or proces-
sor cores) in a way that takes temporal aspects into account;
(2) to express effective constraints corresponding to different
time constants; (3) to handle the case of on-line changes in the
constrains. In an embodiment, power distribution may be
managed among different power planes and under energy-
based definition(s).

Ex-1005 at 127

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Finkelstein Discloses “Independent” Voltage/Frequency @j

Patent Owner argues: But a POSITA would know:

+ ‘“Independent” is used « “Separately controlled” does not appear in the text of
to mean “separately the patent
controlled;” and « The “"separately controlled” definition includes a self-

. An “independent” first contradictory assertion that “independent” can in fact
and second domain mean “dependent”

“does not preclude
the voltage and

frequency of the first * Infact, Petitioner and Patent Owner agree that

domain from having a independence still allows for the possibility that the
relationship to, or voltage and frequency can, at some times, be the same
dependency on, the across domains.

voltage and
frequency of the
second domain.”

IPR2023-01335 PO Response at 12-19; PO Sur-reply at 6-7. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2023-01335 Pet. at 18-20; Pet. Reply at 2-3. 11
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Whether Finkelstein Discloses “Independent” Voltage/Frequency @

Patent Owner argues:

 “Independent” is used
to mean “separately
confrolled;” and

« An ‘“independent” first
and second domain
“does not preclude
the voltage and
frequency of the first
domain from having a
relationship to, or
dependency on, the
voltage and
frequency of the

second domain.”

IPR2023-01335 PO Response at 12-19; PO Sur-reply at 6-7.

IPR2023-01335 Pet. at 18-20; Pet. Reply at 2-3.

But a POSITA would know:

Q. Okay. &And then, getting into the claims, for
instance, in Claim 1, it's moting that the first and
second domain have operated independent voltage and
frequency.
Do you agree with that?

L. That the -- the claim says the first --
sorry -- a first domain and a second domain, each of the
first and second domains, to operate at an independent
voltage and fregquency, is talking about these domains --
when we look at the equations or the formulas -- and as
I talk about in my Declaration, they are related, but
each of the values or budgets for the domains can be --

can be set or operated independently.

Brogioli Depo. (Ex-1032) at 24:12-24

Patent Owner's expert similarly does not use “separately
controlled” when describing claim 1:

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Finkelstein Discloses “Independent” Voltage/Frequency @\)

In the context of the claims, a Patent Owner’s expert agrees:
POSITA would understand
Hlndependen.l.n meCIﬂS “eOCh Q. So each domain could have a different wvoltage

than fregquency than the other domain, not necessarily

domain could have a different
voltage and frequency than the
other domain”

saying that it would, but it could; true?

L. I think that sounds right.

Brogioli Depo. (Ex-1032) at 28:7-10

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
13

IPR2023-01335 Pet. at 18-20; Pet. Reply at 2-3.
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Dispute 2 — Whether Finkelstein Discloses
Dynamically Allocating a Power Budget of
a Processor

Claimstl-5 7

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 14
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Whether Finkelstein Discloses Dynamically Allocating a Power Budget \Q\)

Finkelstein discloses where multiple power
planes share a power source, a shared
common package power/energy budget
is deployed to allow power to be shifted
from one plane to another

Finkelstein provides an example of shifting
unused processor core power to a
graphics processor when graphics effects
are exhibiting a more intensive workload
and processor resources are not being fully
utilized.

A POSITA would have understood this is a
runtime shift based on workloads, and as
such, dynamically allocating the power
budget.

IPR2023-01335 Pet. at 23-25; Pet. Reply at 3-4.

[0026] Additional power management challenges may
however be present with respect to processors having mul-
tiple power planes. For example, if multiple power planes
sharing the same power source 120 are present in system 100,
power management may need to be satisfied for both indi-
vidual constraints per power plane and global constraints per
package. By doing so, it is possible to share a common pack-
age power/energy hudget and allow for use of. for example.
unused processor core power lor more Graphics Effeci(s)
(GFX) performance in a GFX intensive workload, when pro-
cessor resources are not fully utilized. However, the tech-
niques discussed herein with reference to multiple power
planes may also be applied to implementations that may
utilize a single power plane.

Ex-1005 at 1 26

DEMONSTRATIVE EXHIBIT — NOT EVI
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Whether Finkelstein Discloses Dynamically Allocating a Power Budget @

« Finkelstein discloses an energy budget E¥where k
represents a constraint — a preference that
describes how the budget is distributed among
power planes.

« W, is aset of weighting values applied to Efsuch

that W,;is a scaling of E<for a partficular domain i,
and W,E* is the portion of the energy budget

atffributable to that domain i under the constfraint k.

Eki — WkiEk
« With that understanding, Finkelstein discloses that
the “unused” budget for domain i is defined by

WkiEk_Ehighi
Finkelstein discloses that this unused budget
may be “distributed among the rest of the
power planes proportionally to their weights.”

IPR2023-01335 Pet. at 23-25; Pet. Reply at 3-4.

[0034] Regarding the constraints, assume existence of m
controllers, f'(E) corresponding to different power planes. For
constraint k, user (or application defined) preferences that
describe how budget E* is distributed among power planes
may be determined. For example, such information may be
provided as an input in the form of vectors W, of length m,
such that entry 1 corresponds to the portion of the budget that
goes to power plane i. For individual constraints, a single
power plane may obtain the entire budget, so the correspond-
ing weight vector is a unit vector. In the general case, power
plane 1 may obtain the portion of the budget:

ERi=w, EF 2)

[0035] Insome cases. we may have that for a power plane i,
its portion W, E* is high enough to provide maximal turbo
(namely. W, I¥ =L, ). Inthis case, the “unused™ budget for
this power plane, W, E“~E nign May be distributed among the
rest of the power planes proportionally to their weights.

Ex-1005 at § 34-35

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
16
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Whether Finkelstein Discloses Dynamically Allocating a Power Budget @j

Patent Owner argues: But a POSITA would understand:
“[Tlhe ‘unused’ budget for « The claim requires “dynamically allocat[ing] a power
domain i (W ,E* - E,,,) is budget for the processor between the first and second
not a power budgefgfor a domains”

processor. « Finkelstein discloses that the total power budget is E¥,

Instead, any “unused” which is distributed among domains i based on domain
budget "is an excess of a weights W,..

power budget of a power . ; . . .
plane.” » Finkelstein further discloses that “if multiple power planes

[are] sharing the same power source,” then these planes
may “share a common package power/energy budget.”

 Thus, a POSITA would understand Finkelstein to disclose
dynamically allocating a power budget of the processor
between the first and second domains.

IPR2023-01335 PO Response atf 24-27; PO Sur-Reply af 7-8 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2023-01335 Pet. at 23-25; Pet. Reply at 3-4. 17
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Whether Finkelstein Discloses Dynamically Allocating a Power Budget @\)

» Finkelstein (like the ‘833 patent) is Patent Owner's expert states:
concerned with dynamically allocating i

power for “processors having multiple
power planes” which share the same Q. What's a package in this context?
power source and "a common package 2
power/energy budget”

It's the whole -- the cores and other things
that may be with them on the chip and, sort of, packaged

in the -- what we kind of see in pictures like the black

« Patent Owner’'s expert confirmed that a
package is “the whole”, i.e., the entire
Processor.

rectangle with the metal things coming out.

Brogioli Depo. (Ex-1032) at 38:1-5

« Thus, Finkelstein’s disclosure of sharing
common package power/energy budget
is allocating a power budget for the
processor between the first and second
domains.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
18

IPR2023-01335 Pet. at 23-25; Pet. Reply at 3-4.
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Dispute 3 — Whether Nussbaum Teaches Per-
Domain Power Budget Allocation According
to a Preference Value

Claims 13-15, 17-18

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 19
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U.S. Published Patent Appl. No. 2011/0022356 A1(“Nussbaum”) @

» Nussbaum discloses power management of
T O computational units and allocation of “power
headroom” to various on-die or on-platform
components

}ﬁ/:‘;:lg;y;m ORsk « Power budget is dynamically allocated according

end s to whether an application is “CPU-bounded or
E = GPU-bounded”

¥ Grapies Migrecsins Ui,

e S * Nussbaum describes the reallocation of power
from less active components to busy ones

e v — ] « Nussbaum explains that boost sensitivity—

| Fi. 1 “performance sensitivity of each computational
unit to frequency change'—is determined and
stored on a computational unit basis

e Eprp 1

Ex-1007 at Fig 1 (Annotated)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 15-16, 44. 20
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Whether Nussbaum Teaches Per-Domain Power Budget AIIocqtion@j

13. A system comprising:
a multicore processor having a first domain including a plurality of cores,
a second domain including a graphics engine, and
a third domain including system agent circuitry,

the third domain to operate at a fixed power budget and including a power
sharing logic to dynamically allocate a variable power budget between the first
and second domains based at least in part on a first power sharing value for the
first domain stored in a first storage and a second power sharing value for the
second domain stored in a second storage; and

a dynamic random access memory (DRAM) coupled to the multicore
Processor.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
21

IPR2023-01335 Pet. at 36-46; Pet. Reply at 9-11.
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Whether Nussbaum Teaches Per-Domain Power Budget Allocation @j

Patent Owner argues: But a POSITA would understand:

“[Iln Nussbaum, frequency b
sensitivities are per-

component, e.g., per-core, ,
o’r’rribFiJ’res, ol ger—%omoin « Patent Owner assumes that the term “computational

R —— unit” in Nussbaum can only refer to a “core.”

The first domain including a plurality of cores is
Nussbaum's Core 0 and Core 1.

« But Nussbaum repeatedly refers to “cores or other
computational units”

* Further, Nussbaum provides examples of “computational
units,” which includes CPUs or graphical processing units
(GPUs).

IPR2023-01335 PO Response at 46-49; PO Sur-reply at 14-15. PSS TRATINE BAREN = o1 BRI E

IPR2023-01335 Pet. at 36-38; Pet. Reply at 9-11. 22
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Whether Nussbaum Teaches Per-Domain Power Budget AIIocqtiom@

» Nussbaum discloses distributing power
headroom between domains

* A first domain is represented by Core 0 and
Core 1
* Nussbaum discloses that the cores are equally

boosted to a higher F, V to fill new power
headroom.

* A second domain is represented by the
Graphics Processing Unit

* A third domain is represented by Core 2 and
Core 3.

* Nussbaum discloses distributing power from
the Core 2/Core 3 domain to the Core 0/Core
1 domain.

IPR2023-01335 Pet. at 36-38; Pet. Reply at 9-11.

TABLE 1

On-die component

Allocated Power

Core0

Corel

Core2

Core3

GPU

Memory Controller
TO Bridge

8w
8w
8w
8w
Sw
2w
1w

Total

40w

TABLE 2

Allocated
On-die component Power

Remarks

Core0 16.75w  Core can run at higher F, V to fill new

Corel 16.75w  Core can run at higher F, V to fill new

Core2 05w
Core3 05w
GPU 25w
Memory Controller 2w

power headroom

power headroom
Assume that idle core
Assume that idle core

I/O Bridge 1w

Total 40w

consumes 0.5 w
consumes 0.5 w

Ex-1007 at Tables 1, 2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Nussbaum Teaches Per-Domain Power Budget Allocation \Q\)

Patent Owner argues:

“[IIn Nussbaum, frequency
sensitivities are per-
component, e.g., per-core,
attributes, not per-domain
attributes.”

“[E]ach one of the cores in
such a domain will,
necessarily, have its own
frequency sensitivity.”

IPR2023-01335 PO Response at 46-49; PO Sur-reply at 14-15.

IPR2023-01335 Pet. at 32-36, 42-46; Pet. Reply af 9-11.

But a POSITA would understand:

A “computational unit”
can include more than
one core, in other words,
a “computational unit”
can be a “domain.”

Frequency sensitivities are
on a computational unit
basis (e.g., a domain
basis).

Nussbaum “distribut[es]”
“power headroom
among the computational
units” and allocates
power between them.

[0019] Theaboveapproaches for homogenously increasing
power to all cores or to one or more cores based on perfor-
mance states of the cores. allow for power to be reallocated
from idle computational units. such as the CPU or graphical
processing unit (GPU). but treat all active units homoge-
neously when dithering frequency or boosting steady state
frequency. However, some active cores or other computa-
tional units may be gaining little or no performance increase
from a higher core frequency, while other cores or computa-
tional units may be running workloads with a higher sensi-
tivity to an increase in core frequency. Selectively distributing
power among the active cores or other computational units
based on frequency sensitivity allows for greater overall sys-
tem throughput on heterogeneous workloads or multi-
threaded workloads with heterogeneous threads. That
requires an effective approach to identify workload sensitiv-
ity to changes in core frequency.

Ex-1007 at [0019]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Nussbaum Teaches Per-Domain Power Budget Allocation @

Patent Owner argues: But a POSITA would understand:

* Nussbaum provides:

“[I]n Nussbaum, frequency
sensitivities are per- [0023] An embodiment provides reallocation of the power
Componenf, e.g ., per-core, from id‘le or less active components to the busy components

- . by having more power allocated to the busy ones. For
attributes, not per-domain

. 1
aftributes. [0025] According to an embodiment, one way to determine
how to allocate power between Corel and Corel to try and
achieve improved performance gain is to know which of the
two cores, if any, can better exploit an increase in perfor-

“[E]ach one of the cores in mance capability provided, e.g.. by an increase in frequency.
h d . il Changes in performance capability may also be provided by,
sucn a aomain will, e.g., a change in the amount of cache available to a core, the
necessqr”y' have its own number of pipelines operating in the core and/or the instruc-
f SR on  or tion fetch rate. In order to evaluate which of the cores can
requency SGﬂSlTlVlTy. better exploit an increase in performance capability. in one

embodiment, performance sensitivity of each computational
unit to frequency change, and/or other change in performance
capability. also referred to herein as boost sensitivity. is deter-
mined and stored on a computational unit basis.

Ex-1007 at [0023], [0025]

IPR2023-01335 PO Response at 46-49; PO Sur-reply at 14-15. DIEACHET SRl E AL BN = 0T BHDIE (o

IPR2023-01335 Pet. at 42-46; Pet. Reply at 9-11. 25
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Whether Nussbaum Teaches “Minimum Reservation Value[s]” @j

17. The system of claim 14, wherein

the power sharing logic is to further allocate the first portion of the variable power
budget according to a first minimum reservation value for the first domain and

allocate the second portion of the variable power budget according to a second
minimum reservation value for the second domain.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
26

IPR2023-01335 Pet. at 48-50; Pet. Reply af 11-12.
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Whether Nussbaum Teaches “Minimum Reservation Value[s]”

According to the
'833 Patent, the
“minimum
reservation value” is
the minimum
amount of power
budget that can be
allocated to a
domain.

IPR2023-01335 Pet. at 48-50; Pet. Reply af 11-12.

N

Referring now to FIG. 2, shown is a flow diagram of a
method describing further details of allocating a package
power budget between multiple domains in accordance with
an embodiment of the present invention. As shown in FIG. 2,
method 200 may similarly be performed by power sharing
logic of a PCU or other power controller of a processor.
Method 200 can begin by obtaining minimum reservation
values for the domains (block 210). As in the embodiment of
FIG. 1 assume a multi-domain processor including at least a
core domain and a graphics domain. These minimum reser-
vation values can be obtained, e.g., from configuration regis-
ters set by user-level sofiware to indicate a floor level corre-
sponding 10 a minimum amount of power budget o be
allocated to the given domain. Of course, these values instead
can be set by other entities such as an OS and/or graphics
driver. respectively for the core and graphics domains.

Obtain Minimum Reservation Values
For First And Second Domains

Package Power
Budget Greater Than
Minimum Reservation
Walue For Second,

Allocate Al
Package Power
Budget To
Second Domain

230

Is
Package
Power Budget
Greater Than Minimum
Reservation Value For
Second Domain But Less
Than Sum Of
Minimum
Reservation
Values?

240 Allocate Minimum

Reservation Value To
Second Domain And
Allccate Remaining

Package Power
Budget To First
Domain

Allocate Minimum Reservation
Values To First And Second
Domains And Share Remaining
266 Package Power Budget According
To Sharing Policy Values

250

FIG. 2

Ex-1001 at 5:65-6:13, Figure 2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Nussbaum Teaches “Minimum Reservation Value[s]” @

 “Deep Cstate’ and "“P3" represent
“minimum reservation value(s]” for
the first domain.

« “GPU_P3" represents a second

Mminimum reservation value for the
second domain.

« A POSITA would understand that the
lowest operational points of Table 3
and 4 in Nussbaum correspond to
lower performance states in each
respective domain

IPR2023-01335 Pet. at 48-50; Pet. Reply af 11-12.

TABLE 3

Co tic and
Perf Operational 1ed
Stat point (. V) Remark
P-boost F-boost/V Boost point

boost ower
PO FO/VO Core__Pwr0
Pl F1/V1 Core__Pwrl
p2 F2/v2 Core__Pwr2
P3 F3/'V3 Core__ Pwrl
Idle Clocks Core_Idle_ Pwr

Off' Low

oltag

voltage
Deep Cstate  Clocks
Off/Power

Off

TABLE 4

GPU
Performance
States

GPU Power (dynamic
and static) consumed
in this point

GPU-boost
GPU__PO
GPU_P1
GPU_P2
GPU_P3

GPUBoostPwr
GPU_ Pwr0
GPU_Pwrl
GPU_Pwr2

GPU_Pwr3

Ex-1007 at Tables 3, 4

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Nussbaum Teaches “Minimum Reservation Value[s]” @

Patent Owner argues: But a POSITA would understand:
“Nussbaum's Deep * Nussbaum discloses “Power . .. consumed” at
Cstate is characterized fhe "Deep Cstate” power setting as
by ‘Clocks Off/Power “Core_DeepCstate_Pwr.”
Off."™" « A “Deep Cstate” core can receive its minimum

reservation value of power even in this state.

“[Deep Cstate] is
instead a state when
one can expect no
power to be allocated.”

IPR2023-01335 PO Response af 50-52 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 48-50; Pet. Reply af 11-12. 29
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Whether Nussbaum Teaches “Minimum Reservation Value[s]” @

Patent Owner does not Patent Owner’s expert agrees:
dispute that a “Deep
Cstate” core canreceive

Q. What is deep voltage?

. ‘ o e . 4.
its “minimum reservation o mere it oore tire e eirner tne
\/CllLJEB” C)f F)()\A/Ear EB\/EBrW power has been gated to it, or there's a very, very

when in the "Off/Power
Off" state of Table 3.

deep -- perhaps extremely low voltage applied to maybe
maintain some kind ¢f -- something internal, but there's
no functionality going on, no computation, e
Q. So for the deep C-state, there might be some,
maybe, tiny modicum of voltage that's still being

applied, correct? That's what you just testified to,
extremely low voltage applied

A. I think that seems to be what it's -- the

remarks that Table 3 are getting at, that there's --
there may be some extremely low voltage applied.

Brogioli Depo. (Ex-1032) at 64:1-19

See IPR2023-01335 PO Response at 50-52; PO Sur-reply at 15-16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2023-01335 Pet. at 48-50; Pet. Reply af 11-12. 30
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Whether Nussbaum Teaches “Minimum Reservation Value[s]” @

Patent Owner argues: But as established earlier:
“[T]o the extent power is « A “computational unit” can include more than
allocated to cores or one core, in other words, a “computational
GPUs in accordance unit” can be a *domain.”
\[/(Vgg gﬁg%?ﬁg%)e] el * Nussbaum “distribut[es]”’ “power headroom
those allocations dre among the computational units” and allocates
made on a per- power between them.
computational unit
basis.”
“These are not domain-
based allocations as

specified in claim 17.”

IPR2023-01335 PO Response af 50-52. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 48-50; Pet. Reply af 11-12. 31
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Whether Nussbaum discloses a “Preference Value” @

18. The system of claim 14, wherein

the power sharing logic is to further allocate the variable power budget
according to a preference value, the preference value to favor the
second domain over the first domain.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 50-51; Pet. Reply af 12-13. 37
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Whether Nussbaum discloses a “Preference Value” @\

Obtain Minimum Reservation Values

According to the
. g Thus the embodiment shown in FIG. 2 favors providing Lig7|  ForFest And Second Domains
833 PQTenT, 'I'he power to the second domain (which may correspond to a

graphics domain) over the first domain (which may corre-

1] " o
preference Value IS spond to a core domain). Although shown with this prefer-
USed -I-O fCIVOI’ a ence in F1G. 2, understand the scope of the present invention

is not limited in this regard. and in other implementations the

SpeC|f|C domO”"] fOr preference can be in the other direction. And note that this

preference can be dynamically changed based on a workload

pOWGI’ C1||OCCITIOH of a processor (e.g.. a graphics intensive workload versus a
computing intensive workload). As an example, a preference
based on, for

for the graphics domain can be hard mapped to first allocate to

exam |e WO rkl OQ d the graphics domain and then to the core domain to share the
ple, | ) . ain 1o share |

rest between core domain and graphics domain. This decision

Of a processor. can be made based on the POLICY_FIRST and POLICY _

SECOND values. For example. if POLICY_FIRST is greater e eottn 250

Values To First And Second
Domains And Share Remaining

than POLICY_SECOND. the preference may be to first allo- 25| Paoage PoverBuget Acorang
. - © Sharing Policy Values

cate to the core domain and then allocate the remaining bud-

get 1o graphics domain and so on.

Package Power
Budget Greater Than
Minimum Reszrvation
Malua For Second,

Allocate Al
Package Power
Budget To
Second Domain

230

Is
Package
Power Budget
Greater Than Minimum
Reservation Value For
Second Domain But Less
Than Sum Of

Minimum
Reservation
Values?

240

Allocate Minimum
Reservation Value To
Second Domain And
Allccate Remaining
Package Power
Budget To First
Domain

FIG. 2

Ex-1001 at 5:65-6:31, Figure 2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
33

IPR2023-01335 Pet. at 50-51; Pet. Reply af 12-13.
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Whether Nussbaum discloses a “Preference Value”

« Step 601 identifies an application as “GPU-bounded” or
“CPU-bounded.”

* Nussbaum explains that if an application is GPU-bounded,

then the CPU cores may be throttled to release power
margin available to the GPU.

« |fthe GPU is the second domain and the CPU is first
domain, then a POSITA would understand that an output
value of step 601 is a “preference value” to favor the
second domain over the first domain.

« “Asshown in Figure 6, Nussbaum discloses allocating its
variable power budget based on an output value of step
601..."

o Step 609 (shown in Figure 6) discloses allocating
based on step 601 preference value.

IPR2023-01335 Pet. at 50-51; Pet. Reply af 12-13.

IDENTIFY CPU-BOUNDED OR 601
GPU-BOUNDED APPLICATION

REVIEW STORED FREQUENCY

—1~ 603
SENSITIVITY INFORMATION

IDENTIFY SUBSET TO THROTTLE [~ 605

L
LIMIT PERFORMANCE OF

SUBSET OF COMPUTATIONAL [~ 607
UNITS

PROVIDE POWER HEADROOM
70 BOUNDED L 609
COMPUTATIONAL UNIT(S)

FlG. 6

Ex-1007 at Fig. 6

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Nussbaum discloses a “Preference Value” @

Patent Owner argues: But a POSITA would understand:
“The ‘output value’ of step
601 is not used to ‘allocate
the variable power
budget,’ but rather to

The steps provided in Figure 6 of Nussbaum allocate power
budget according to the preference value of Step 601.

_ Patent Owner expert concedes:
adjust the amount of
. Q. Okay. So maybe not just 601, but maybe 601
power budget that is
GVOilOble 1 through 609, the performance of those five steps
determines whether the GPU or CPU will be selected for

additional power headroom to be provided, correct?

L. The process and flow described in Figure & is

being used to identify those two throttles based on the

subset of cores being less sensitive in tCerms of

performance or reduction performance capability. ESo

it's talking about the throttling here.

Brogioli Depo. (Ex-1032) at 66:19-67:2

IPR2023-01335 PO Response atf 53-54; PO Sur-reply at 15-16. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
IPR2023-01335 Pet. at 50-51; Pet. Reply at 12-13.
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Dispute 4 — Whether Nussbaum + Bose
Disclose Incrementing Power Sharing Values

Cllellan e

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 36
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Whether Nussbaum + Bose Disclose Incrementing Power Sharing (\‘
Values Vj

Claim 16 provides: The system of claim 14, wherein

the power sharing logic is to increment the first power sharing value when a request for a
higher frequency for the first domain is not granted, and

to increment the second power sharing value when a request for a higher frequency for
a second domain is not granted.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 51-54; Pet. Reply at 13-14. 37
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Whether Nussbaum + Bose Disclose Incrementing Power Sharing

Values

Nussbaum discloses:

+ “[W]hen the context changes, the
sensitivity is re-evaluated.”

« Boost sensitivity is adjusted (i.e.,
incremented) to components which
“are the most sensitive to boosting
and thus ‘deserve’ to get a higher TDP
power margin reallocated when a
reallocation takes place.”

A POSITA would understand:

Nussbaum explicitly contemplates
incrementing boost sensifivities of
computational units, including
computational units whose requests for a
higher frequency were not granted.

» Boost sensitivities represents deserving
more power that hasn't yet been
granted.

160. Nussbaum teaches merementing the first power sharing value when a
request for a higher frequency for the first domain is not granted, and incrementing
the second power sharing value when a request for a higher frequency for the second
domain 1s not granted. For example, Nussbaum "determines boost sensitivity of a
computational unit in response to a process context change associated with the
computational unit.” Ex-1007 (Nussbaum) 47. Nussbaum explains that the boost
sensitivity of a core "represents the sensitivity of the core. running that particular
process context, to a change in frequency." Id. §27; see also id. 432. Nussbaum
further discloses that "[t]he boost sensitivity for each core is tied to the current
processor context, [and] when the context changes. the sensirivity is re-evaluated.”
Id. §30. Nussbaum also explains that boost sensitivity may "expire[] for each context
based on a fixed or programmable timer,” and in some implementations, "both a
timer and context switch, whichever occurs first, are used to initiate the boost
sensitivity reevaluation.” [fd. Thus, a POSITA would have understood that
Nussbaum explicitly contemplates changing (e.g.. incrementing) boost sensitivities
of computational units. including computational units whose requests for a higher
frequency were not granted. A POSITA would have also understood that boost
sensitivity reevaluation is applicable equally to the first and second domains,
rendering it obvious for Nussbaum to increment the first power sharing value when
arequest for a higher frequency for the first domain is not granted, and to increment
the second power sharing value when a request for a higher frequency for the second

domain is not granted.

[0007] Inanother embodiment, an integrated circuit is pro-
vided that includes a plurality of computational units and
control logic configured to determine respective performance
sensitivities for each of the plurality of computational units.
In an embodiment. the control logic applies clock signals at
respective first frequencies to respective ones of the compu-
tational units during respective first evaluation periods and
determines respective first utilization metrics. The control
logic applies the respective clock signals at respective second
frequencies to the respective ones of the computational units
during respective second evaluation periods and determines
respective second utilization metrics. The respective perfor-
mance sensitivities for the plurality of computational units
may be determined based on the respective first and second
utilization metrics. In an embodiment. the integrated circuit
determines boost sensitivity of a computational unit in
response 10 a process context change associated with the
computational unit. The integrated circuit may determine
performance sensitivity of acomputational unit in response to
passage of a predetermined period of time since a perfor-
mance sensitivity was previously determined for the compu-
tational unit.

Ex-1007 at [0007]

[0032] The Boost Sensitivity Table (BST) is maintained as
a result of a frequency sensitivity training session for the
components to be potentially boosted. In other embodiments.
a frequency sensitivity table is maintained as a result of the
frequency sensitivity training for all components whose per-
formance can be adjusted. typically through adjusting fre-
quency (and voltage if necessary). In an embodiment, power
budget reallocation uses the information in the BST to decide
which on-die component(s) are the most sensitive 1o boosting
and thus “deserve™ to get a higher TDP power margin reallo-
cated when a reallocation takes place.

Horst Decl. (Ex-1029) at § 160 Ex-1007 at [0032]

DEMONSTRATIVE EXHIBIT - NCT EVIDENCE
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IPR2023-01335 Pet. at 51-52; Pet. Reply at 13-14.
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Whether Nussbaum + Bose Disclose Incrementing Power Sharing (D

Valuves

Patent Owner argues:

“the ‘boost values’ are physical
characteristics calculated based
on performance level and
utilization metrics, and that while

But a POSITA would understand:

Nussbaum explicitly contemplates
incrementing boost sensifivities of
computational units, initiated by a
timer or context switch, to adjust

N

Id. $30. Nussbaum also explains that boost sensiuvity may "expire[] for cach context
based on a fixed or programmable timer," and in some implementations, "both a
timer and context switch. whichever occurs first. are used 1o initiate the boost
sensitivity reevaluation.”  /d. Thus, a POSITA would have understood that
Nussbaum explicitly contemplates changing (e.g.. incrementing) boost sensitivities
of computational units. including computational units whose requests for a higher

frequency were not granted. A POSITA would have also understood that boost

sensitivity reevaluation is applicable equally to the first and second domains,

they are periodically re-evaluated,
they are not ‘incremented’ in
response to a request.”

boost sensifivity for components that
) d eserve ’ TO g eT O h i g h er TD P p OWer a request for a higher frequency for the first domain is not granted. and to increment
margin.” i ot o ik i i Mg e Sl e

domain 1s not granted.

rendering it obvious for Nussbaum to increment the first power sharing value when

“Nussbaum describes re-evaluating Horst Decl. (Ex-1029) at § 160

the boost sensitives, it does not Nussbaum explicitly contemplates raising the value

describe intentionally during re-evaluation:
ilncremen-l-[lng]’ -I-hem (|e, I’GISIng [0032] The Boost Sensitivity Table (BST) is maintained as

s a result of a frequency sensitivity training session for the
the value) as in the '833 patent.”

components (o be potentially boosted. In other embodiments,
a frequency sensitivity table is maintained as a result of the
frequency sensitivity training for all components whose per-
formance can be adjusted. typically through adjusting fre-
quency (and voltage if necessary). In an embodiment, power
budget reallocation uses the information in the BS'T to decide
which on-die component(s) are the most sensitive to boosting
and thus “deserve™ to get a higher TDP power margin reallo-
cated when a reallocation takes place.

Ex-1007 at [0032]

IPR2023-01335 PO Response atf 54-57; PO Sur-Reply at 16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2023-01335 Pet. at 51-52; Pet. Reply af 13-14. 39
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U.S. Published Patent Appl. No. 2009/0089602 A1 (“Bose”) @

o
1310 Initializs token allocation map _1'0“
3 across bu nnected ¥
elements and the bus
|
1311 ==
\ Start up loken-based
management of power
1312 — ——
. S — h | e ————
Monitor it core-processor
or memory resource
This block is followed in parallel for all units i)
. e
! T ol
7N 2%
1313 1315, 7 O\ SN 1314
hY P - N
M el s 7 B rasotice ™, /" 1ih resource ™
Give up token(s) to Yes N\ No AN

robis tc-'ljmn s:-:ra]ge re——<_over power/temp >——————»< below expected

“_ threshald? ~  performance
N level? ~

\ If no spare R

1317 -\" 1316, tokens available

=" i Yes
crease foken count of | Read token(s) from | |
resource and increase If able to get | bus token storage
performance commensurately | at least one token B FIG. 13

Ex-1008 at Fig 13 (Annotated)

IPR2023-01335 Pet. at 16-17.

Bose discloses power management of a system of

connected components

Each component is assigned a power budget as
determined by a number of allocated tokens

Each token connotes a specified quantum of
power, where total fokens determines total power

limit

Bose explains that if no additional tokens can be
allocated to the particular resource at the

moment, that particular resource can wait for its
token count to be increased in the next iteration

of the process.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
Z0)
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|

Whether Nussbaum + Bose Disclose Incrementing Power Sharing Values @\

« Patent Owner does not Nussbaum Recites:
d'SpU‘I-e ThOT STep ]3] 6 IS a [0030] The boost sensitivity for each core is tied to the
requeS‘I' for Odd|'|'|on(]| ‘I‘Okens current processor context, which can be approximated by the
x86 register value of CR3, tracked by the North-Bridge. In

Th a T/ |f d e nie d ’ Trlg g ers a |OO p one embodiment, when the context changes. the sensitivity is
|eoding bOCk -I-O S-I-ep '| 3'| 6 re-evaluated. In another embodiment, the boost sensitivity

expires for each context based on a fixed or programmable
timer (e.g., after 1-100 ms). In still other embodiments, both

° When a CompOheﬂT in BOSG atimer and context switch, whichever occurs first, are used to
reques-l-s an |ncreose In initiate the boost sensitivity reevaluation.
power, Bose responds by
attempting to increase the Bose Recites:

Ex-1007 at [0030]

1] " o .
'I'O|(en Coun'l' ('I'he new power [0086] If a monitored unit is assessed to be above a pre- i
. " defined power or temperature threshold (in block 1315), it is 1ot | talze loken alocation map ’
. . - »
Sh arin g vd | ue ) Of Th e forced to give up one or more tokens to the centralized bus elements and the bus
_I_ token storage in block 1313, unit the power/thermal overrun
m P . : : 131 ===
CcO pOﬂ ent. is mitigated. Alternatively, il the resource is below power and = \ Start up token-based
temperature limits, its performance level is gauged in block — A Qe . OF Prawes
1314, If it is assessed to be below a predefined minimum ) v
performance, block 1316 1s used to try and read additional Maonitor i core-processor
- . or memary resource
1okens from the centralized bus token storage: such extra (This block is followed in parallel for all unis i)
tokens arc used to boost up performance in the targeted unit in _— e ——
block 1317 (e.g., by increasing its voltage and frequency, if X 7,]\
allowed by the system architecture) and then block 1315 is 1313 s, N P
A u . ™ . voa s . L | - LA ™ 7t N
again entered to check if the resource is within the power and [ Give up token(s) to | Yes M 1esource g o BIROUen N,
e sy s i bus token storage [ N\ OVe' powerl/temp >—  below exp >
emperature limits ‘ o | < threshold? . performance
& N level? ~
i W 1318 It no spare N
Ex-1008 at [008¢], Fig. 13 Ly - \ | e
" - Read token(s) from
se Wablefoget | buslokenstorage [~
y | atleast one token - FIG. 13

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 52-54; Pet. Reply at 13-14. 4]
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Whether Nussbaum May Be Combined with Bose @

Patent Owner argues: But a POSITA would understand:
“IMTlh . ¢ « The need to increase the likelihood that a core in need
[TIhere is no reason tor a of a higher frequency would be “boosted.”
person of ordinary skill in the
art fo adopt a scheme such as «  Nussbaum prefers boosting “cores with the highest
in Bose for incrementing a [boost] sensitivity,” and contemplates incrementing
token count to determine boost sensitivities of computational units.
when to satisfy a request . .
inasmuch as there is no such * Bose discloses a power management system with a
reques'l‘ to be satisfied in “token m(]nCIgemenT unit (TMU)” to “Try and read
Nussbaum.” additional tokens from [a] centralized bus token
storage ... to boost up performance.”
ST . . *  Nussbaum'’s power allocation operations, with Bose's
Pefifioner does nof identify teachings, increment a boost sensitivity of a particular
any teaching or suggestion domain
that would have provided that '

alleged motivation in the art.”

IPR2023-01335 PO Response atf 54-57; PO Sur-Reply at 16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

IPR2023-01335 Pet. at 52-54; Pet. Reply at 13-14. 42
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Dispute 5 — Whether Conroy Teaches
Different “Storage|s]” and “Current Time
Inferval”

Claina 13-15, 1 818

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 43
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U.S. Published Patent Appl. No. 2007/0049133 A1 (“Conroy”) @\)

st oot (0. 05.08 « Conroy is titled *Methods and apparatuses for
m:::::’._m’ e :r?,,,;n)m::'::r*;:*:“ Fig. 21 A dynamic power control”
- EE - Conroy discloses “dynamically redistribut[ing]
g m— m“”’“mzﬁgz; . power in a [computer] system that includes a
" e eer— meeh ' plurality of subsystems.”
6 Pl et 00025079 o A “subsystems may be, for example, a central
{% u ’"’ ”“5»" Fig. 21 C processing unit (‘CPU') and a graphics processor
R (‘GPU’)."
e e e i - Conroy's power distribution table may correspond
PRl to various power distribution profiles, including
Fig. 22 where one subsystem requires most of the power
followed by another subsystem requiring most of
Ex-1006 at Fig 22 the power

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
44

IPR2023-01335 Pet. at 12-15.
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Whether Conroy Teaches Different “Storage[s]” @

13. A system comprising:

a multicore processor having a first domain including a plurality of cores,
a second domain including a graphics engine, and

a third domain including system agent circuitry,

the third domain to operate at a fixed power budget and

including a power sharing logic to dynamically allocate a variable power
budget between the first and second domains based at least in part on a
first power sharing value for the first domain stored in a first storage and @
second power sharing value for the second domain stored in a second
storage; and

a dynamic random access memory (DRAM) coupled to the multicore
processor.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
IPR2023-01335 Pet. at 54-62.

45

Mercedes EX1033
Mercedes-Benz USA, LLC
v. Daedalus Prime LLC
IPR2023-01335



Whether Conroy Teaches Different “Storage[s]” @

Conroy uses a memory to store a table of power sharing values, and
Conroy'’s individual “power sharing value([s]” would be contained in
separate registers.

Balanced load profile K1 (e.9., 0.5, 0.5)
P
o /—I‘M s nn /—?‘ﬂ
Serungs crU GFU Allocaied Power )
Giobal Throttie | Satting 1 for - Satting 1 for | Power Usage ([Seming1 Alleg, 10) Bl (eg. 10) Pl(eg. 20) Flg 21 A
Setting 1 Component A P X | Requir 1 1o < [Seng3 Alleg.?) B2(eg. D) P2(eg. 14)
: k‘ﬁi{: Ad(eg. 5 Bi(eg.d) P (eg.10)
Global Throttie |  Setting 1 for Ay Setting 1 for | Power Usage
Setting 2 Component A | Component X | Requiramant 2
i ) 09 CPU-heavy load profile K2 (e.g., 0.75, 0.25)
a'% Global Throttle |  Setting 2 for - Setting 1 for | Power Usage 20 _— 0 1 ™
- Setting3 | Component A Componant X | Raquirsment 3 e U e T Aiocssed Power .
08 < |Semeg] Al(eg,13) Bl(eg.s) [Pi(eg. ) Flg 21B
| Secting 2 A2(eg,10) B2(eg . 4) P(eg, 14
i Settog 3 A (eg.7) Bi(eg.3) Pi(eg.10)
.
L ]
v GPU-heavy load profile K3 (e.g., 0.25, 0.75)
e W nm - ne /-— 210 />— 2104
T ( Setu: CPU GPU Allocated Power .
Global Throttle | Setting m for — Setingqfor | Power Usage a0s { |Semegl Al(eg,3) Bl (eg,13) Pi(eg, ) Flg 21C
Satting n Companant A Componant X wrunmNJ | Semmeg 2 A2(eg.13) B2(eg. 10) Pl(eg, 14)
[Setting 3 Al(eg. ) B)(eg.7) Pi(eg. 10)
Ex. 1006 at Fig. 7 .
9 Ex. 1006 at Fig. 21

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Conroy Teaches Different “Storage|s]”

Patent Owner argues:

Despite the claim language requiring a first
and second storage, “Conroy...makes clear
that all of the power distribution tables, and,
therefore, all of the contents of each table,
are stored in a memory—that is, one
memory.”

But a POSITA would understand:

Conroy discloses storing power
sharing values (“throttle settings” i.e.,
voltage and/or frequency settings) in
reqisters.

Registers are storage.

IPR2023-01335 PO Response at 30-36; PO Sur-reply at 8-10.

IPR2023-01335 Pet. at 59-61; Pet. Reply at 5-6.

[0097] For example, the microcontroller may store the
determined throttle setting in a register and then send a
signal to the corresponding component (or the main CPU) to
enforce the throttle setting. In one embodiment, the micro-
controller sends the signal to enforce the throttle change
only when the dynamically determined throttle setting is
different from the previous one.

One or more measuring devices 3707, e.g., one or more
sensors as described above with respect to FIGS. 4, 5. 12,17,
24, and 32 are coupled to subsystems 3701-3705, and to
power manager 3708, as shown in FIG. 37. A power look-up
table 3709 that may include a power distribution table, as
described above with respect to FIGS. 7, 21. and 22, is
coupled to power manager 3708, as shown in FIG. 37.
Components of the system 3700, including processors,
microcontrollers., buses, I/O controllers, I/O devices, memo-
ries, sensors are described in detail above with respect to
FIGS. 1-17. In one embodiment, one or more power lookup
tables corresponding to various performance settings of the
computer system as described above with respect to FIGS.
1-36. may be generated by subsystem 3701 (or generated by
test equipment in the design and/or manufacturing process),
and stored in memory 3704. and/or in a memory located in
power manager 3708. In one embodiment. power manager
3708 performs methods described above with respect to
FIGS. 33-36. In another embodiment, subsystem 3701 per-
forms methods described above with respect to FIGS. 33-36.

Ex-1006 at [0097], [0225]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether Conroy Teaches a “Current Time Interval” @

14. The system of claim 13, wherein

the power sharing logic to determine the variable power budget for a current
time interval and to allocate a first portion of the variable power budget to the
first domain according to the first power sharing value, and to allocate a

second portion of the variable power budget to the second domain according
to the second power sharing value.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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IPR2023-01335 Pet. at 62-63; Pet. Reply at 6-7.
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Whether Conroy Teaches a “Current Time Interval” @

« Conroy discloses an iterative process

[0069] In FIG. 2, actual power usages are monitored. For with each time interval described as
example, the actual power usage can be measured periodi- “pCIST” or “next”

cally to determine the history of the power usage. The

history of the power usage can be used to determine the e “Next” means that which comes after
power usage in certain averaged ways. the pCIST, ie. the presen’r

[0070] In one embodiment of the present invention, with e W ! "

the knowledge of the past power usage (e.g., measurements - “T"is associated with the sequence of
211, 213, ..., 219 at times T-(n-1)A, T-(n-2)A. . . ., T time intervals in the “past time

the system can dynamically determine the allowable power interval,” while “T+A"” is associated with
budget for the next time interval (e.g., for time T+A). the “next time interval.”

Ex-1006 at [0069]-[0070]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

IPR2023-01335 Pet. at 62-63; Pet. Reply at 6-7. 49

Mercedes EX1033
Mercedes-Benz USA, LLC
v. Daedalus Prime LLC
IPR2023-01335



Whether Conroy Teaches a “Current Time Interval” @

Patent Owner argues: A POSITA would understand:

“T+A" is a “next” time T+Ais the "next time interval” after “past,”

interval, and not the which is the “current time interval.”
current time interval.

191. Conroy discloses a power sharing logic to determine a variable power
budget for a current time interval. For example, Conroy uses "the past power usage
(e.g., measurements ... at imes T—(n-1)A, T—(n-2)A, ... , T)" to "dynamically
determine the allowable power budget" for ime interval T+A, and allocates this
"dynamically determined" power budget to different components of the system. Ex-
1006 (Conroy) 4912, 70-72, 80-83, 90, 120. A POSITA would have understood time
interval T+A to be a "current time interval" because Conroy refers to the time

intervals preceding T+A as being in the "past.” Id. 1970-72, Fig. 2.

Horst Decl. (Ex-1029) at § 191

IPR2023-01335 PO Response at 37-39; PO Sur-reply at 11. RS IFAIS RN ZLEEA R0 2, B

IPR2023-01335 Pet. at 62-63; Pet. Reply at 6-7. 50
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Whether a POSITA Would Have
Combined Conroy and Bose

Cllellan e
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Whether a POSITA Would Have Combined Conroy and Bose @j

* A POSITA would have been motivated to implement Conroy's power
manager with Bose's feaching to not grant a subsystem’s request to
increase the system’s setting immediately and, instead, wait fill the next
iteration to do so in order to keep the power supplied to the various
subsystems stable within each iteration.

« Adding Bose’s token incrementing scheme to Conroy's power manager
would keep the power supplied to the various subsystems stable within
each iteration.

« Conroy's paragraph 130 maintains selected throttle setting unftil the “next
iteration” of dynamic throttling, just as Bose maintains a token count until
the “next iteration” of its process.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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IPR2023-01335 Pet. at 66-67; Pet. Reply at 7-9.
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Whether a POSITA Would Have Combined Conroy and Bose

Patent Owner argues:

« “[ljn Conroy,
subsystems do not
request increases in
system settings.”

« “A person of ordinary
skill in the art would
have recognized that
Conroy’s method of
power budgeting does
not rely on subsystems
making ‘requests’ for
power."

But Conroy discloses such methods itself:

N

[0130] Typically, a selected throttle setting is used until the
power measurement for the next time interval is obtained
and the next iteration of dynamic throttling 1s performed.

[0131] Alternatively, the throttle setting may be deter-
mined on a substantially continuous basis; and the power
management system requests throttle setting changes when
necessary. To avoid frequent changes in throttle settings, the
power management system may determine the throttle set-
ting so that the throttle setting will be valid for at least a
predetermined period of time unless a significant change in
the estimate of the power used by the non-throttled compo-
nents 1s detected (e.g.. when a disk 1s loaded into the DVD
ROM drive).

Ex-1006 at [0130-31]

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Whether a POSITA Would Have Combined Conroy and Bose

Patent Owner Argues:

In Conroy, “in all cases, it is the
predicted power needs, not a
request for power, that is the
basis for changing power
settings.”

A POSITA would understand:

In Figs. 21-22, a throttle sefting
change in Conroy corresponds
to a change in “allocated
power,” when required.

IPR2023-01335 PO Response at 39-43; PO Sur-reply at 12-13.

IPR2023-01335 Pet. at 66-67; Pet. Reply at 7-9.

N

204. Conroy discloses incrementing the first and second power sharing
values for the first and second domains. As shown in Figure 22, Conroy recognizes
that system performance "may move up and down across column 2206," and "if the

performance of the system requires an increase in total power, the performance

moves up across the column e.g., from system’s setting M to system's setting 1." Ex-

1006 (Conroy) 4204.
Load Profile Kn

— 201 — 202 — 2208 — 2204 — 2206 — 2208
{Sem_ng_ Subsystem | | Subsystem 2 | Subsystem... | Subsystem N_| Power
Bl
2208

1 Al Cl Pl
2 A2 | B2 C2 P2
M Am | Bm Cm Pm

Ex-1006 (Conroy), Fig. 22.

Horst Decl. (Ex-1029) at § 204

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Whether a POSITA Would Have
Combined Conroy and Finkelstein

Claims¥ -5V, 13215, elme 17518
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Whether a POSITA Would Have Combined Conroy and Finkelstein

L

Q

» Conroy discloses “dynamically redistribut[ing] power in a system that
includes a plurality of subsystems.”

o Conroy also discloses a “power weighting arrangement between the subsystems,” and
explains that “higher power draw is allocated to and allowed for the subsystem having a
higher workload.”

* Finkelstein discloses the distribution of a power budget and sharing an
Yenergy budget” and explains that “higher power draw is allocated to
and allowed for the subsystem having a higher workload.”

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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IPR2023-01335 Pet. at 68-82; Pet. Reply af 14-17.
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Whether a POSITA Would Have Combined Conroy and Finkelstein @j

A POSITA would be motivated to combine the teachings of Conroy and
Finkelstein and would have had a reasonable expectation of success in
doing so, at least because (1) each of these solutions involves routine
hardware and software functionalities that are amenable to predictable
combination by a POSITA, and (2) such implementations have already
been provided in Finkelstein.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
58

IPR2023-01335 Pet. at 68-69; Pet. Reply af 14-15.
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Whether a POSITA Would Have Combined Conroy and Finkelstein @

Patent Owner argues:

212. A POSITA would have been motivated to combine the teachings of

Peﬂﬂoner, S “Oﬂ|y J'US.I.i.I:iCO.I.ion prOVided for Conroy and Finkelstein for each of several independent reasons. First, a POSITA
[The] contention” that a POSITA would be pE M iicemtmetiouec o Mghtasar Cimps spesmon i 18
mOﬂVGTed .I.O |m plemen.l. Conroy! S Sys.l.em Finkelstein, because a POSITA would have recognized that integrated circuits such
on a Chlp “is that inte gI'CIT ed circuits can as Finkelstein's allowed for the desirable "integrat[ion] of additional functionality
G Ccom mOdGTe £ G d di-l-ion OI fU nC-I-ionG Ii-l-y. LA onto a single silicon substrate" (Ex-1005 (Finkelstein) 42), which a POSITA would

have expected to reduce the size and weight of a system with a given set of

B U.l. a P OS ITA wo U Id U n d ers.l.q n d ° functionality. Second, a POSITA would have been motivated to implement Conroy's
L]

system on a chip, as in Finkelstein, because doing so would have been expected to

|m ple me ﬂTIﬂg COI’\I’OY on d Ch| p wOu | d improve the reliability and power efficiency of the system. Additionally, a POSITA
( ] ) red UCe SIZG G ﬂd Welg hT Of CI SYSTe m ’ would have had a reasonable expectation of success in doing so, at least because (1)
(2) improve I’e”(] bl“Ty, a ﬂd (3) |m pl’OVG each of these solutions involves routine hardware and software functionalities that
pOWGF effICIG nCY. are amenable to predictable combination by a POSITA,

and (2) such

implementations have already been provided in Finkelstein.

Horst Decl. (Ex-1029) at 9 212

IPR2023-01335 PO Response at 57-59; PO Sur-reply at 17-18. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Whether a POSITA Would Have Combined Conroy and Finkelstein @

Patent Owner argues:

« “[H]ere, the teachings
of Conroy and
Finkelstein, are directed
to different levels within
a system.”

+ “[M]odifying Conroy
with Finkelstein would
merely add another
(Finkelstein-like)
component within
Conroy's system.”

IPR2023-01335 PO Response at 57-61; PO Sur-reply at 17-18.

IPR2023-01335 Pet. at 68-82; Pet. Reply at 14-17.

But a POSITA
would understand:

The overlap between
Conroy and
Finkelstein enhances
the amenability of @
predictable
combination.

212. A POSITA would have been motivated to combine the teachings of
Conroy and Finkelstein for each of several independent reasons. First, a POSITA
would have been motivated to implement Conroy's system on a chip, as in
Finkelstein, because a POSITA would have recognized that integrated circuits such
as Finkelstein's allowed for the desirable "integrat[ion] of additional functionality
onto a single silicon substrate” (Ex-1005 (Finkelstein) §2), which a POSITA would
have expected to reduce the size and weight of a system with a given set of
functionality. Second, a POSITA would have been motivated to implement Conroy's
system on a chip, as in Finkelstein, because doing so would have been expected to
improve the reliability and power efficiency of the system. Additionally, a POSITA
would have had a reasonable expectation of success in doing so, at least because (1)
each of these solutions involves routine hardware and software functionalities that
are amenable to predictable combination by a POSITA, and (2) such

implementations have already been provided in Finkelstein.

Horst Decl. (Ex-1029) at § 212

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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