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I[llustrative Claim — Claim 1 of the ‘849 Patent

1. A method comprising:

receiving audio and video segments encoded in a digital
encoding format and with an encoding rate; wherein, said
audio and video segments are associated with object
parameters and supplied host path identification to form
multimedia objects;

requesting by a multimedia player, transmission of said
multimedia objects; wherein said multimedia objects are
located using http and received by said multimedia player
from servers using a wireless connection;

playing back received multimedia objects by the multimedia
player, wherein the multimedia player is configured to play
multimedia objects in a sequence such that fluidity, video
quality and audio quality are maintained by selecting a
plurality of said multimedia objects that reflect available
network bandwidth, autonomously adjusting said selection
and playback according to the multimedia object parameters
and supplied host path identification, and by

utilizing optimized decoding processes to maintain quality
playback.
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Grounds 1-5

Obviousness Grounds

m Basis for Challenge Under § 103(a)
Carmel in view of Mattavelli
Carmel in view of Wang

Carmel in view of Wang and Wolters
Carmel in view of Wang, Wolters, Guo, Yu, and Forecast
Carmel in view of Mattavelli, Guo, Yu, and Forecast

Cooley
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Summary of the Issues

Ground 1 Issues:
1 Carmel & Carmel + Mattavelli teach “autonomously adjusting said selection and playback”

2 Carmel + Mattavelli teaches maintaining fluidity

3 Carmel + Mattavelli teaches “utilizing optimized decoding processes to maintain quality playback™ and
“fluidity, video quality and audio quality are maintained”

Ground 2 Issues:

1 Carmel + Wang teaches “optimized decoding processes to maintain quality playback” and maintaining
“fluidity, video quality and audio quality”

2 A POSA would have been motivated to combine Carmel and Wang'’s teachings

Additional Issues:

Wolters teaches optimized audio decoding processes for maintaining quality playback, including
fluidity, video quality, and audio quality

Grounds 4-5 address limitations that PO does not dispute; and the Petition explains why a POSA
would have been motivated to combine the references

Petitioner’s claim construction positions before the Board and the district court are consistent and
justified; PO’s positions are not

PO fails to show that the “maintain quality playback” term is not a statement of intended use

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




Relevant Claim Language

playing back received multimedia objects by the

multimedia player, wherein the multimedia player
is configured to play multimedia objects in a
sequence such that fluidity, video quality and audio
quality are maintained! by selecting a plurality of
said multimedia objects that reflect available
network bandwidth, autonomously adjusting said
selection and playback according to the multimedia
object parameters and supplied host path
identification, and by

utilizing optimized decoding processes to maintain

quality playback.

plays back received multimedia objects in a sequence

such that fluidity, video quality and audio quality
are maintained 'by selecting a plurality of said
multimedia objects that reflect available network
bandwidth, autonomously adjusting said selection
and playback according to the multimedia object
parameters and supplied host path identification,
and“by utilizing optimized decoding processes to
maintain quality playback.

‘849 patent, cls. 1,6 & 7

play back received multimedia objects in a sequence

such that ﬂuidi'?/, video quality and audio quality
are maintained 'by selecting a plurality of said
multimedia objects that reflect available network
bandwidth, autonomously adjusting said selection
and playback according to the multimedia object
parameters and supplied host path identification,
and“by utilizing optimized decoding processes to
maintain quality playback.

See also Petition at 33-50, 65-67;
Polish Decl. (Ex. 1002) at §[7]256-264



Ground 1: Carmel + Mattavelli

Cooley
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Mattavelli (Ex. 1004)
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Ground 1 — Issue 1: Carmel & Carmel + Mattavelli teach

“autonomously adjusting said selection and playback”

«ax United States Patent
Carmel et al,

COMPUTATIONAL GRACEFUL DEGRADATION FOR
VIDEO DECODING

playing back received multimedia objects by the
multimedia player, wherein the multimedia player is
configured to play multimedia objects in a sequence
such that fluidity, video quality and audio quality are
maintained by selecting a plurality of said multimedia
objects that reflect available network bandwidth,
autonomously adjusting said selection and playback R
according to the multimedia object parameters and
supplied host path identification, and by

utilizing optimized decoding processes to maintain quality cuom et o
playback.
‘849 patent, cl. 1.

See also Petition at 35-50; Reply at 2-12;
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Polish Decl. (Ex. 1002) at 173-198 ¢



PO’s half-proposed construction of “adjusting said selection and

[independently adjusting] playback” is unsupported

“Carmel requests transmission of next segments with “The claim language is explicit: the player must adjust
different rates in response to bandwidth limitations but two distinct things, ‘selection’ and ‘playback,’ joined by
does not discuss adjusting playback of the already the conjunctive ‘and.’ ... The specification confirms that
downloaded segments according to multimedia object ‘playback’ carries a meaning independent of
parameters and supplied host path identification.” ‘selection.””

POR at 1 Sur-Reply at 2-3

PO half-proposes a construction that incorrectly requires independent adjustments to selection and playback
(POR at 1; Sur-reply at 2-3)

PO also suggests that adjusting playback is something additional that must be done on already-downloaded
objects. (POR at 1; Sur-reply at 2-3)

PO’s half-proposed construction of “adjusting playback” is wrong and
inconsistent with: (i) the claim language, (ii) the 849 written description,

and (iii) PO and its expert’s positions outside of this IPR

See also Petition at 39, 40-45; Reply at 4-11;
Polish Decl. (Ex. 1002) at §[71173-196



PO’s half-proposed construction of “adjusting said selection and [independently

adjusting] playback” is inconsistent with claim language

* “said selection and playback” recites two intertwined concepts:

playing back received multimedia “playing back” of received multimedia objects is tied to their
SBigflk by the multimedia “by selecting” in a manner that reflects available network
player, wherein the multimedia -
player is configured to play bandwidth
multimedia  objects in a ] ] ) ] ) y
sequence such that fluidity, adjustment is done according to (i) object parameters and (ii)
video quality and audio quality supplied host path identification

are maintained by selecting a
plurality of said multimedia
objects that reflect available

network bandwidth, _ _
autonomously _adjusting said * No support in claim language for an “already downloaded” or
selection _and _playback “post-download” construction (POR at 1; Sur-reply at 4)

according to the multimedia
object parameters and
supplied host path
identification, and by

utilizing optlmlzec.l ‘ decodl'ng See also Petition at 35-44; Reply at 4, 10-11;
processes to maintain quality Polish Decl. (Ex. 1002) at 99188-193, 198
playback.




Carmel teaches “autonomously adjusting said selection and

playback”

FIG. 6B
CONNECT
TO SERVER FIG. 6B is a flow chart illustrating the operation
I of clients 30 in downloading and playing back multi-level data
HTTP FROM stream 41 (FIG. 3D) transmitted from server 36, in accordance
SERVER with another preferred embodiment of the present invention. As

in the method of FIG. 6A, each client 30 connects to the server,

READ HEADER i . . .
generally using a single HTTP link. After reading header 43 and,

CONTINUE c{ig,(%ie — Sloction prefer.ably, making an initial assessment pf the link bandwidth,
(quality level) the client selects one of the available quality levels in the stream.
Responsive to the selection, server 36 begins to transmit data
o i slices at the chosen quality level. The slices are received,
EE%ITE:‘ decoded and output by the client.
Periodically, client 30 makes an assessment of the rate of
OSE’S T | « Playback data transfer over the link from the server and, if necessary,
1 changes the quality level accordingly. For example, if the rate
ﬂﬂﬁé‘m{ is low, such that time stamps 59 indicate that the slices need

to be played as fast as or faster than they are being received,

i | o the client will preferably select a lower quality level if one is
| AUDIO/VIDEO djustmgnt available. On the other hand, if the rate is substantially
LEVEL to selection

higher than what is needed to receive the successive slices on

=
d z z 7 z
RATE CHOOSE - time, the client may select a higher quality level to take
FIGHER T e R dvantage of the available bandwidth
ek AUD,%},‘LDEO advantage of the available bandwidth.
? L _

Carmel (Ex. 1003), 10:64-11:18

See also Petition at 41-44; Reply at 2-4;
Polish Decl. (Ex. 1002) at §1[186-195

Carmel (Ex. 1003), Fig. 6B



Carmel teaches “autonomously adjusting said selection and

playback”

FIG. 6B
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Carmel (Ex. 1003), Fig. 6B
See also Petition at 36-37, 42-43; Reply at 2-4, 9-11;
Polish Decl. (Ex. 1002) at q[11190-192, 194



PO’s half-proposed construction of “adjusting said selection and [independently

adjusting] playback” is inconsistent with written description

On the client side, the number of multimedia objects that
can be buffered in memory is based on the size of the first
multimedia object The amount of free memory available and the
processing of further multimedia objects in the sequence can be
optional and dependent on whether the implementation allows
the modification of object parameters between multimedia
objects (such as the size of the visual frame or the sample rate of
the audio stream). The buffering and playback of multimedia
objects in a synchronized fashion is critical to fluid playback.

'849 patent (Ex. 1001) at 3:36-45

See also Petition at 40-44; Reply at 2-4, 9-11;
Polish Decl. (Ex. 1002) at [1[186-198



The passage from the 849 specification PO identifies does not support PO’s half-proposed

construction of “adjusting said selection and [independently adjusting] playback”

’849 patent:

After configuring the audio and/or video decoding components of the
multimedia object player, the object player may choose to either delay playback
until the multimedia object buffers in memory have filled or may begin playback
immediately while requesting the next multimedia object concurrently. This
decision can be based on the speed at which the multimedia objects are

playing back received multimedia
objects by the multimedia
player, wherein the multimedia
player is configured to play

multimedia  objects in a retrieved versus the playback time of each multimedia object, the latency of
sequence such that fluidity, requests for multimedia objects or the number of multimedia objects that can be
video quality and audio quality stored in memory at once.

are maintained by selecting a

plurality of said multimedia The retrieval and playback of multimedia objects continues until the last
objects that reflect available multimedia object in the sequence has been completely retrieved and its playback
network bandwidth, has finished.

autonomously adjusting said '849 patent (Ex. 1001) at 8:48-9:3
selection and  playback See PO Sur-Reply at 2-3

according to the multimedia

object ~parameters  and * No mention of “adjusting” playback — just a decision on whether to delay

supplied host path .
identification, and by or begm playbaCk
utilizing  optimized  decoding * No mention of “selecting” in a manner that reflects available bandwidth
processes to maintain quality
playback.

See also Petition at 40-44; Reply at 2-4, 9-11;
Polish Decl. (Ex. 1002) at [1[186-198



Carmel’s teachings materially match what PO identifies from the ’849

specification as disclosing “adjusting playback”

Compare

’849 patent:

After configuring the audio and/or video decoding
components of the multimedia object player, the object player
may choose to either delay playback until the multimedia object
buffers in memory have filled or may begin playback
immediately while requesting the next multimedia object
concurrently. This decision can be based on the speed at which
the multimedia objects are retrieved versus the playback time
of each multimedia object, the latency of requests for
multimedia objects or the number of multimedia objects that can
be stored in memory at once.

The retrieval and playback of multimedia objects continues
until the last multimedia object in the sequence has been
completely retrieved and its playback has finished.

'849 patent (Ex. 1001) at 8:48-9:3
See PO Sur-Reply at 2-3

Carmel:

FIG. 6B is a flow chart illustrating the operation
of clients 30 in downloading and playing back multi-level data
stream 41 (FIG. 3D) transmitted from server 36, in accordance
with another preferred embodiment of the present invention. As
in the method of FIG. 6A, each client 30 connects to the server,
generally using a single HTTP link. After reading header 43 and,
preferably, making an initial assessment of the link bandwidth,
the client selects one of the available quality levels in the stream.
Responsive to the selection, server 36 begins to transmit data
slices at the chosen quality level. The slices are received,
decoded and output by the client.

Periodically, client 30 makes an assessment of the rate of
data transfer over the link from the server and, if necessary,
changes the quality level accordingly. For example, if the rate is
low, such that time stamps 59 indicate that the slices need to be
played as fast as or faster than they are being received, the client
will preferably select a lower quality level if one is available. On
the other hand, if the rate is substantially higher than what is
needed to receive the successive slices on time, the client may
select a higher quality level to take advantage of the available
bandwidth.

Carmel (Ex. 1003), 10:64-11:18

See also Petition at 40-44; Reply at 2-4, 9-11;
Polish Decl. (Ex. 1002) at [1[186-198



Carmel teaches “autonomously adjusting said selection and

playback”

Patent Owner’s expert, Mr. Goldman, acknowledged the connection taught by Carmel between download rate
and the replay rate, and Carmel explicitly connects replay rate to playback.

41, Fourth, the ‘473 Patent ensures real-time delivery of multimedia streams by maintaining

the upload (Claim 1), download {(Claim 1) and replay (Claim 8) rates so they are generally equal

to the assigned (given) data rate of the stream. For instance, the ‘473 Patent discloses an

embodiment whereby the amount of data generated by the transmitting computer over a period of

time (e.g., 10 seconds) is uploaded to a server within 10 seconds and is subsequently downloaded 8. A method according to claim 2, wherein the one or
more client computers decode the sequence and play back
the data stream responsive to the indices of the files, at a
production, transmission, and consumption of a real-time multimedia stream, resulting in a stable replay rate generally equal to the data rate.

within 10 seconds by the client computer. Hence, there is a balance of flow between the

and scalable operation. The ‘473 Patent provides explicit steps for rate control, balancing the given Carmel (Ex. 1003) atcl. 8

data rate provided at the transmitting computer, the upload rate, download rate, and replay rate,

including techniques for adjusting these rates synergistically, through selectable compression

choices and other techniques. The invention’s rate control techniques are employed when the rates

of the upload and download are slow compared to the data rate(s) of the multimedia stream(s), or
when the upload and download rates are faster than the data rates of the multimedia streams, ‘473

P 11:9-22. "
At See also Petition at 39-40, 50-52: Reply at 8-9;

Goldman Decl. from Carmel Reexam (Ex. 1081) at 11 Polish Decl. (Ex. 1002) at 9149, 169, 182
Goldman Tr. (Ex. 1085), 30:8-16



PO’s half-proposed construction of “adjusting said selection and [independently

adjusting] playback is inconsistent with PO’s positions in the litigation

16
17

18

The remainder of this element introduces the concept of ABR:

playing back received multimedia objects . . . such that fluidity, video
quality and audio quality are maintained by selecting a plurality of said
multimedia objects that reflect available network bandwidth, autonomously
adjusting said selection and plavback according to the multimedia object
parameters and supplied host path identification.

Media fluidity and quality are maintained by the client player through references to: (1) available
network bandwidth; and (2) multimedia object parameters. To overcome bandwidth limitations,

media is streamed in multiple quality levels. See 14:7-12 (“This process encodes a Supplied

Identification to each multimedia object to identify the . . . number of objects of a particular
multimedia stream.”); see also 3:18-20 (“the mobile client will . . . interact with any given media
sequence on a per object basis.”) Thus, object parameters (e.g., data rate or size of visual frame)

are compared to bandwidth in conjunction with the location of the files (e.g., URL) to stream the

media with the quality level being adjusted based on bandwidth (e.g., lower bandwidth results in

a lower data rate, a lower visual frame, or both).3

Ex. 1083 at 0014
See Reply at 5

See also Petition at 40-44; Reply at 4-8;

Polish Decl. (Ex. 1002) at 196



PO’s half-proposed construction of “adjusting said selection and

playback” is inconsistent with PO’s position in the litigation

playing back The YT Player selects a playlist variant based on bandwidth:

received

mu_ltlmedla Using playback statistics, we are able to model the behavior of the player as it switches
objects by the

multimedia between resolutions. This allows us in effect to predict when an increased bitrate would

player, wherein

N be more likely to cause a player to switch to a lower resolution and thereby cancel the
the multimedia

player is effect of bitrate increase in any one resolution. With this model, we are able to find
configured to play

multimedia better operating points for each video in the real world

objects in a

sequence such
that fluidity, video

quality and audio H YouTube engineering documentation explicitly states that the YouTube player (on the client) autonomously (i.e.,

Ex. 18, Making high quality video efficient.

quality ara without server-side intervention) adjusts the video playback.

maintained by

selecting a

plurality of said

multimedia D3 YouTube

objects that reflect Engineering and Developers Blog
available network What's happening with engineering and developers at YouTube
bandwidth,

autonomously
adjusting said
selection and

playback Making high quality video efficient

according to the ROREERS

multimedia )

object v:‘v\:T‘u:: f.‘w‘r: h:ar:lim y:rn'.-'d(- the :: n:“wlr\: v;rw:vm the k':sfl nurr\i.s;»d!h :‘an\m‘.‘

parameters and i i s e s i i s

supplied host are more likely to fit into your available bancwicth,

!La;ht,ﬁcm_on When you watch a video the YouTube player measures the bandwidth on the client and

identi ion,

and by adaptively chooses chunks of video that can be downloaded fast enough, up to the
limits of the device's viewport, decoding, and processing capability. YouTube makes

Id. . . . . . . . . .
multiple versions of each video at different resolutions, with bigger resolutions having
Reply at 4-5 higher encoding bitrates.
b

citing Ex1055 at 053

See also Petition at 39; Reply at 4-5;
Polish Decl. (Ex. 1002) at 79181, 196



Carmel’s teachings materially match what PO alleged “explicitly” describes

adjusting playback in its infringement allegations

Compare
P Carmel:
FIG. 6B is a flow chart illustrating the operation
PO’s infringement allegations (Ex. 1055): of clients 30 in downloading and playing back multi-level data

stream 41 (FIG. 3D) transmitted from server 36, in accordance
with another preferred embodiment of the present invention. As
in the method of FIG. 6A, each client 30 connects to the server,
generally using a single HTTP link. After reading header 43 and,
preferably, making an initial assessment of the link bandwidth,
the client selects one of the available quality levels in the stream.
When you watch a video the YouTube player measures the bandwidth on the client and Responsive to the selection, server 36 begins to transmit data
adaptively chooses chunks of video that can be downloaded fast enough, up to the slices at the chosen quality level. The slices are received,
decoded and output by the client.

Periodically, client 30 makes an assessment of the rate of

YouTube engineering documentation explicitly states that the
YouTube player (on the client) autonomously (i.e., without server-
side intervention) adjusts the video playback.

limits of the device's viewport, decoding, and processing capability. YouTube makes

multiple versions of each video at different resolutions, with bigger resolutions having data transfer over the link from the server and, if necessary.
higher encoding bitrates. changes the quality level accordingly. For example, if the rate is
low, such that time stamps 59 indicate that the slices need to

Ex. 1055 at 053 be played as fast as or faster than they are being received, the
See Reply at 2-5 client will preferably select a lower quality level if one is

available. On the other hand, if the rate is substantially higher
than what is needed to receive the successive slices on time, the
client may select a higher quality level to take advantage of the
available bandwidth.

Carmel (Ex. 1003), 10:64-11:18

See also Petition at 35-44; Reply at 2-5;
Polish Decl. (Ex. 1002) at 71181, 189-194, 196



Carmel + Mattavelli teaches “autonomously adjusting said selection

and playback” even under PO’s incorrect, half-proposed construction

197. Additionally, as discussed in greater detail below for claim element 1[c.iv]
and incorporated here, Mattavelli also teaches autonomously adjusting the playback
of received multimedia objects according to multimedia object parameters. In short,
Mattavelli teaches techniques for computational graceful degradation for decoding
in which object parameters (including, e.g., decoding complexity metadata that is
available with the MPEG-4 standard) are used to determine when and by how much
to adjust the decoding/playback of received video segments in view of processor
constraints of the decoder/multimedia player. (See Mattavelli at 2309 (...), 2311
(...),2311-12))

Polish Decl. (Ex. 1002) at 197

See also Petition at 44-50; Reply at 11-12;
Polish Decl. (Ex. 1002) at [{1197-208, 209-222



Carmel + Mattavelli teaches “autonomously adjusting said selection

and playback”

The implementation of software based video decoders
is an advantageous solution over traditional dedica-
ted hardware real-time systems. However, guarantee-
ing real-time performance, needed when processing vi-
deo/audio bit-streams, by scheduling processing tasks
of variable load and that might exceed the available
resources, is an extremely difficult and in many cases
In this paper we introduce
the motivations and ideas of the Computational Gra-
ceful Degradation (CGD) approach for the implemen-
tation of video decoding. The goal is to provide re-
sults of possibly lower visual quality, but respecting the
real-time constraints, when the required processing ne-
eds exceed the available processing resources. This ap-
proach is very atiractive since it enables a more effi-
cient usage of the hardware processing power without

an impossible challenge.

needing to implement resources for worst case comple-
xity decoding. We show how such technique can be
applied to the decoding of compressed video sequen-
ces. Simulation results for MPEG-4 and H.263 video
compression standards showing some of the interesting
achievements and potentialities of CGD approach are
also reported. The presented approach can be virtually
applied to any video compression standard and proces-
sor based platform, although the best performances are
achieved when complexity prediction information pro-
vided as side information by the video standard is ava-
ilable. This option has been included in the new MPEG-
4 standard.

The second strategy is to exploit the complexity infor-
mation carried by the frames or VOP headers, like it can
be done for MPEG-4 systems [6], and use it in two sta-
ges. The first stage predicts the decoding time needed
for the current frame or VOP, as described in [5]. The
second, on the basis of the predicted decoding time and
on the complexity information (i.e. statistics of the al-
gorithms necessary to correctly decode the frame), exe-
cutes only the CGD algorithms that are just necessary
to not exceed the target decoding time.

Mattavelli (Ex. 1004)
at 2311

Mattavelli (Ex. 1004)
at 2309

We have introduced the motivations and concepts of the
CGD approach for the implementation of video deco-
ders on processor based platforms. Simulation results
for MPEG-4 video decoding demonstrate the successful
implementation of the CGD approach. Obviously, the
implementation of CGD features are not proposed to
be used at their maximum degradation rate but as tool

able to guarantee real-time performance in presence of
peaks of decoding complexity or as a way to ease the
scheduling problems given by temporary fluctuations of
the available processing power. Moreover, the presen-

ted approach may enable the successful implementation
of video decoding for levels and profiles that would be
forbidden if the complexity of worst case decoding has
to be guaranteed.

Mattavelli (Ex. 1004) at
2312

See also Petition at 44-50; Reply at 11-12;
Polish Decl. (Ex. 1002) at §[[197-208, 209-222



Carmel + Mattavelli teaches “autonomously adjusting said selection

and playback”

* Inthe POR, PO failed to challenge or dispute Petitioner's showing that the
complexity prediction information included in the MPEG-4 standard is an
“‘object parameter” associated with multimedia objects (claim element 1[a.ii])

* See Petition at 21-22, 44-45; POR at 33-34

The second strategy is to exploit the complexity infor-
mation carried by the frames or VOP headers, like it can
be done for MPEG-4 systems [6], and use it in two sta-
ges. The first stage predicts the decoding time needed
for the current frame or VOP, as described in [5]. The
second, on the basis of the predicted decoding time and
on the complexity information (i.e. statistics of the al-
gorithms necessary to correctly decode the frame), exe-
cutes only the CGD algorithms that are just necessary
to not exceed the target decoding time.

also reported. The presented approach can be virtually
applied to any video compression standard and proces-
sor based platform, although the best performances are

achieved when complexity prediction information pro-

vided as side information by the video standard is ava-
ilable. This option has been included in the new MPEG-
4 standard.

Mattavelli (Ex. 1004) at 2309
Mattavelli (Ex. 1004) at 2311

See also Petition at 21-22, 44-45; Reply at 11-12;
Polish Decl. (Ex. 1002) at §[1193, 137, 197, 204, 231 n. 10



Carmel + Mattavelli teaches “autonomously adjusting said selection

and playback”

PO attacks Mattavelli and Carmel individually; not the proposed combination of
Carmel + Mattavelli (E.g., PO Sur-Reply at 18-19)

“Non-obviousness cannot be established by attacking
references individually where the rejection 1s based upon the
teachings of a combination of references.”

In re Merck & Co., Inc., 800 F. 2d 1091, 1097 (Fed. Cir. 1986)

See also Petition at 3,45; Reply at 12-13, 13 n.3;
Polish Decl. (Ex. 1002) at 75



Ground 1 — Issue 2: Carmel + Mattavelli teaches maintaining fluidity

playing back received multimedia objects by the
multimedia player, wherein the multimedia player is
configured to play multimedia objects in a sequence
such that fluidity, video quality and audio quality are
maintained by selecting a plurality of said multimedia
objects that reflect available network bandwidth,
autonomously adjusting said selection and playback
according to the multimedia object parameters and
supplied host path identification, and by

utilizing optimized decoding processes to maintain quality
playback.

‘849 patent, cl. 1.

«ax United States Patent
Carmel et al,

| )
L ‘ Wi

A s

. “LW _
_ Eﬂ . . {:%.;
\.

Google Exhibit No. 1003
Page 001

COMPUTATIONAL GRACEFUL DEGRADATION FOR
VIDEO DECODING

Googie Exhibit No. 1004
Page 00

See also Petition at 33-50, 50-55; Reply at 12-19, 20-24;

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Polish Decl. (Ex. 1002) at §{1168-208, 209-222 25



The written description’s only disclosure of “fluid” playback materially matches

Carmel’s teachings relied on in the Petition

Compare

’849 patent:

Carmel:

The buffering and playback of multimedia
objects in a synchronized fashion is critical to fluid
playback.

‘849 (Ex. 1001) at 3:43-45
See POR at 34

In the case of a multimedia stream, client 30 reconstructs
and outputs the multimedia data for the appreciation of a
user. Time stamps in the data stream are used to
synchronize the data, so that the multimedia sequence is

played back just as it was input at computer 34, preferably
with only a minimal necessary transmission and decoding
delay.

Carmel (Ex. 1003), 10:48-54;
see alsoid., 7:28-41, 10:64-11:18, Fig. 6B

See also Petition at 36-37, 42-44; Reply at 9-10;
Polish Decl. (Ex. 1002) at [1[189-193



Patent Owner’s IPR Position on “Fluidity”

“‘Fluidity’ refers to the smoothness and continuity of playback as perceived by the
viewer, specifically the absence of jitter, freezes, or choppiness.”

POR at 34

“Petitioner’s assumption that playing back a sequence in real-time and in the order
it was input is equivalent to maintaining fluidity 1s incorrect.”

POR at 36

“In order for playback to be fluid, the three steps claimed in the *849 Patent must
be taken.”

POR at 35, 40




In the litigation, PO recognized that the claim language is satisfied when

“Im]edia fluidity and quality are maintained” using multi-level streaming

16
17

18

The remainder of this element introduces the concept of ABR:

playing back received multimedia objects . . . such that fluidity, video
quality and audio quality are maintained by selecting a plurality of said
multimedia objects that reflect available network bandwidth, autonomously
adjusting said selection and playback according to the multimedia object
parameters and supplied host path identification.

Media fluidity and quality are maintained by the client player through references to: (1) available

network bandwidth; and (2) multimedia object parameters. To overcome bandwidth limitations,

media is streamed in multiple quality levels. See 14:7-12 (“This process encodes a Supplied

Identification to each multimedia object to identify the . . . number of objects of a particular
multimedia stream.”); see also 3:18-20 (“the mobile client will . . . interact with any given media
sequence on a per object basis.”) Thus, object parameters (e.g., data rate or size of visual frame)

are compared to bandwidth in conjunction with the location of the files (e.g., URL) to stream the

media with the quality level being adjusted based on bandwidth (e.g., lower bandwidth results in

a lower data rate, a lower visual frame, or both).3

Ex. 1083 at 0014
See Reply at 5

See also Petition at 40-44; Reply at 4-8;

Polish Decl. (Ex. 1002) at 196



Carmel alone teaches maintaining fluidity in the face of bandwidth

constraints

A method for real-time broadcasting from
a transmitting computer to one or more client
computers over a network, including providing at
the transmitting computer a data stream having a
given data rate, and dividing the stream into a
sequence of slices, each slice having a
predetermined data size associated therewith.

Carmel (Ex. 1003), Abstract

In the ~case of a multimedia
stream, client 30 reconstructs and outputs the
multimedia data for the appreciation of a user.
Time stamps in the data stream are used to
synchronize the data, so that the multimedia
sequence is played back just as it was input
at computer 34, preferably with only a minimal
necessary transmission and decoding delay.

Carmel (Ex. 1003), 10:48-54

CONTINUE ‘

FIG. 6B
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Carmel,
Figure 6B
(Ex1003)

Preferably, each file also includes one or more time
stamps, indicating a real time at which the data in the file
were recorded or an elapsed time relative to the beginning of
stream 40. ... Computer 34 monitors the time codes as file 40 is
transmitted, and clients 30 similarly monitor the time codes as
the file is received, in order to ensure that the transmission or
reception is “keeping up” with the input of the data to the
computer. In the event that a lag is detected, steps are taken to
increase the data transmission or reception rate.

Carmel (Ex.1003), 7:28-42

Periodically, client 30 makes an assessment of the rate of
data transfer over the link from the server and, if necessary,
changes the quality level accordingly. For example, if the rate is
low, such that time stamps 59 indicate that the slices need to
be played as fast as or faster than they are being received, the
client will preferably select a lower quality level if one is
available. On the other hand, if the rate is substantially higher
than what is needed to receive the successive slices on time, the
client may select a higher quality level to take advantage of the
available bandwidth.

Carmel (Ex.1003), 10:64-11:18

See also Petition at 7-10, 33-44; Reply at 12-16;
Polish Decl. (Ex. 1002) at 9978-88, 114, 149, 171, 173-185



playing back
received
multimedia
objects by the
multimedia
player, wherein
the multimedia
player is
configured to play
multimedia
objects in a
sequence such
that fluidity,
video quality and
audio quality are
maintained by
selecting a
plurality of said
multimedia
objects that
reflect available
network
bandwidth,
autonomously
adjusting said
selection and
playback
according to the
multimedia object
parameters and
supplied host path
identification, and
by

YouTube playback fluidity, video quality, and audio quality are maintained based on multiple versions (green) of
each video that reflect available bandwidth (yellow):

SEXTHMIY
SEXT-X- INDEPENDENT - SEGMENTS
PEXT-X-MEDLA: URI="ht1ps : //manifest . goos
#EXT-X-MEDTA: URT="ht1ps: //manifest ,goos
FEXT-X-STREAM- INF : BAOW D THe L €001
NEtps: //manl fest . go "
FEXT-X-STREAN-INF:
https://nenifest.goog
PEXT-X-STREAM-INF

-X-§]

WEtps://rantfest. googl
SEXT-X-STREAM-INF 00w
https!//ranifest . geogl
SEXT-X-STREAM-INF : 6.440
WEps: //man]Test. googl
SEXT-X-STREAM-INF : BANONTOTH

Video.

Ex. 1055 at 050-052
See Petition, 39; Reply, 16-17

PO’s infringement allegations assert that “fluidity, video quality, and audio quality are

maintained based on multiple versions of each stream that fit available bandwidth”

playing back
received

YouTube playback fluidity, video quality, and audio quality are maintained based on multiple versions of each

stream that fit available bandwidth:

multimedia
objects by the
multimedia
player, wherein

* | the multimedia

player is
configured to play

(| multimedia
coo [ objects in a

sequence such

7 that fluidity,
.| video quality and

audio quality are
maintained by
selecting a
plurality of said
multimedia
objects that
reflect available
network
bandwidth,
autonomously
adjusting said
selection and
playback
according to the
muitimedia object
parameters and
supplied host path
identification, and

by

DaYoulube
Engineering and Developers Blog
What's happening with engineering and developers at YouTube

Making high quality video efficient

W OITE 111

Ex. 18, Making high quality videc efficient, YouTube Engineering and Developers Blog, hitps://youtube-
eng.googleblog.com/2018/04/making-high-quality-video-efficient.html (Apr. 24, 2018), at 1.

See also Petition at 39; Reply at 16-19;

Polish Decl. (Ex. 1002) at 181



Carmel teaches maintaining fluidity, video quality, and audio quality based on multiple

versions of each stream that fit available bandwidth

Compare

PO’s infringement allegations: PO Expert’s declaration re: Carmel:

Playing Baek T VouTube piayback uidiy vides qualiy_ ard 3udo quaiiy are maintained Gased on muiipT versions (RIS | 37. The ‘473 Patent further teaches that during real-time streaming, client computers may
::r‘;:::ﬂiu each video that reflect available bandwidth (yellow):
R I —

select a file from different quality levels corresponding to that slice of multimedia data depending

oy 1
player, wh ["playing back YouTube playback fiuidity, video quality, and audio quality are maintained based on multiple versions of each
the muitimi| received stream that fit available bandwidth:

player is
configured | objects by the —_— o . . — =
it Lol 3 foiie on the existing network conditions, such as varying bandwidth constrictions and traffic

sequence ¢| the multimedia i |

that Tuich | pleyer s Ehdineennn and Devemers Slog
wu:io qual| configured to play ‘ . 7
audio qual | multimedia <
maintaine | ohjects ina bon] CHCCI\S-
selecting (| sequence such
plurality 0 | that fluidity,
multimedi | video quality and

oblects th audio quality are r—— : 38 This feature, totally unavailable in the then-current state of the art was adopted several

Making high quality video efficient

reflect ava| maintained by

i e =

s o] colecttat sy o e vears later as standard in the industry. Implementing Adaptive HTTP Streaming Using the Web,

playback wor chumh 4

reary | S, e e
i I autonomously - . . -

erameter| ot ao i 9 ‘

Eopar s 2 pp- 1-2 (Exhibit E).

Identificatic | prayback

by according to the

Py o W OIE O3 Goldman Decl. from Carmel Reexam (Ex. 1081) at 9-10

L | supplied host path

et 2 - 3 See also Carmel (Ex. 1003), 8:56-9:9; 10:64-11:18, Figs. 3D, 6B

i

Ex. 18, Making high quality video efficient, YouTube Engi and D pers Blog, hitps: /iy
eng. com/2018/04/making-high-quality-video-efficient.html (Apr. 24, 2018), at 1.

Ex. 1055 at 050-052
See Petition, 39; Reply, 16-17

See also Petition at 7-10, 17, 19-20, 37-45; Reply at 12-19;
Polish Decl. (Ex. 1002) at §11188-196



PO’s expert used the term “real-time” to characterize a streaming

system/process that operates fast enough to provide fluid playback

E.g.. re: the ’849 patent’s disclosure:

Q. Okay. So what does 1t mean to say 11:59:57

"consistent with the video codec specification and 12:00:03

displays a correct image"? 12:00:06
MR. GLENNON: Objection. Beyond the 12:00:10
scope. 12:00:11

THE WITNESS: I took that to mean that the 12:00:11
highest quality. given what these tools are doing. 12:00:19
which are trading off quality for realtime 12:00:23

processing or being able to deliver a fluid 12:00:27

picture, due to constraints and limitations in the 12:00:31

client and the network. 12:00:34
Goldman 7/21/25 Tr. (Ex. 1080), 65:4-14

Would it be fair to say that the goal for

fluidity of a video is that the viewer perception

of the video matches the in-person experience?

A I think that's fair.

E.g.. re: Carmel’s teachings:

46. The invention claimed in the *473 Patent is directed to “real-time broadcasting” (claim 1,

preamble). This is defined as the “simultaneous transmission of data to one or more clients
matching the human perception of time or proceeding at the same rate as a physical or external

process”. In other words, the 473 Patent seeks to make the client’s experience of watching a video

being broadcast in accordance with the method disclosed therein to be as close as possible to

matching a “live” or in-person experience. Goldman Decl. from Carmel

Reexam (Ex. 1081) at 9-10

Goldman 4/7/26 Tr. (Ex. 1085), 22:1-4

See also Petition at 7,13, 37; Reply at 15, 23-24;
Polish Decl. (Ex. 1002) at §[1[78, 114, 124, 178, 184-185



Carmel’s teachings connect transmission/download rates to replay

rates and playback fluidity

Again, Patent Owner’s expert, Mr. Goldman, acknowledged the connection taught by Carmel between
download rate and the replay rate

41, Fourth, the ‘473 Patent ensures real-time delivery of multimedia streams by maintaining

the upload (Claim 1), download {(Claim 1) and replay (Claim 8) rates so they are generally equal

to the assigned (given) data rate of the stream. For instance, the ‘473 Patent discloses an
embodiment whereby the amount of data generated by the transmitting computer over a period of
time (e.g., 10 seconds) is uploaded to a server within 10 seconds and is subsequently downloaded
within 10 seconds by the client computer. Hence, there is a balance of flow between the
production, transmission, and consumption of a real-time multimedia stream, resulting in a stable

and scalable operation. The ‘473 Patent provides explicit steps for rate control, balancing the given

data rate provided at the transmitting computer, the upload rate, download rate, and replay rate,

including techniques for adjusting these rates synergistically, through selectable compression

choices and other techniques. The invention’s rate control techniques are employed when the rates

of the upload and download are slow compared to the data rate(s) of the multimedia stream(s), or
when the upload and download rates are faster than the data rates of the multimedia streams, ‘473

Patent, 11:9-22.
Goldman Decl. from Carmel Reexam (Ex. 1081) at 11

8. A method according to claim 2, wherein the one or
more client computers decode the sequence and play back
the data stream responsive to the indices of the files, at a

replay rate generally equal to the data rate.

Carmel (Ex. 1003) atcl. 8

See also Petition at 39-40, 50-52; Reply at 8-9;
Polish Decl. (Ex. 1002) at 11149, 169, 182



The 849 patent uses the term “real-time” to characterize

systems/processes that operate fast enough to provide fluid playback

’849 patent:

The current methods of distributing multimedia data over the
wireless Internet to mobile clients are constrained by existing
wireless bandwidth, and the real-time decoding, processing and
displaying of multimedia content with limited hardware
capabilities.

'849 (Ex. 1001) at 1:13-17

In cases where the device is unable to decode the video stream
in real-time, a faster but less accurate IDCT algorithm can be
used to process these residue values. Furthermore, to minimize
the effect of the less accurate IDCT algorithm, this step is taken
first on chrominance pixel residues, but can also occur for
luminance pixel residues as required.

The Chen's IDCT algorithm is optimized, but the processing
time consumed by the standard Chen implementation is to
great for real-time decoding on limited devices. Hence, FIG.
11 is a flow diagram illustrating a novel use of Chen's algorithm
in the multimedia object players 10 and 11.

‘849 (Ex. 1001) at 12:63-13:1

'849 (Ex. 1001) at 12:12-18, Fig. 8
Fie ¥

Chrominance pixel residues applied to texture buffer

Copy to output frame

Process with faster but less accurate IDCT algorithm

Repeat these steps for luminance pixels

See also Reply at 15, 23-24;
Polish Decl. (Ex. 1002) at §[7[61, 63-64




PO’s claimed steps that result in maintaining fluidity

playing back received multimedia objects by the

multimedia player, wherein the multimedia player
is configured to play multimedia objects in a
sequence such that fluidity, video quality and
audio quality are maintained byaselecting a
plurality of said multimedia objects that reflect
available network bandwidth, 1Pautonomously
adjusting said selection and playback according
to the multimedia object parameters and supplied
host path identification, and by2

utilizing optimized decoding processes to maintain

quality playback.

plays back received multimedia objects in a sequence

such that fluidity, videp quality and audio
quality are maintained by selecting a plurality of
said multimedia gbjects that reflect available
network bandwidth, autonomously adjusting said
selection and playback according to the
multimedia object parameters and supplied host
path identification, and by“utilizing optimized
decoding processes to maintain quality playback.

‘849 patent, cls. 1,6 & 7

play back received multimedia objects in a sequence

such that fluidity, video quality and audio
quality are maintained byaselecting a plurality of
said multimedia objects that reflect available
network bandwidth, autonomously adjusting said
selection and playback according to the
multimedia object parameters and supplied host
path identification, and by “utilizing optimized
decoding processes to maintain quality playback.

See also Petition at 33-50, 65-67;
Polish Decl. (Ex. 1002) at §[7]256-264



needed for an average decoding [1]. Conversely, a the
oretical average value is not useful for an efficient sche-
duling of a decoding task. The average value for each
considered sequence is not stationary, and its variation
around the theoretical average one are so Illl[u«‘r]li'l;tltll‘
that no useful scheduling policy can be realized. The
first straightforward option is a sustained over-sizing of
the processing resources. The second is to accept in-

terruptions in the audio/video output streams when the

needed decoding resources exceed the ones available in
the system| Obviously both options are not desirable
being respectively not economical, or providing a qu-
ality of the services which may easily result perceptu-
ally unacceptable. The main rationale of the Compu-
tational Graceful Degradation (CGD) approach is to
provide results of poorer quality when the results of

the desirable quality cannot be obtained in real time.
When the complexity of the task exceeds the available

processing power, real-time services, possibly of depra-

ded quality, are nevertheless guaranteed respecting all

real-time constraints. This approach enables the cor-

rect scheduling of real-time tasks even when the compu-
tational system load fluctuates above the system capa-
bilities.

Mattavelli (Ex. 1004) at 2309

are not suitable for the purposes of video decoding. In

our case, the goal is to guarantee real-time video de-

coding with possible degradations of the image quality.

i.e reductions of the peak signal to noise ratio (PSNR).
without loosing parts of the image content. Such al-
ternative is certainly much more desirable than other

straightforward options such as cutting image portions

or simply skipping frames. These latter options, as can

be easily understood, can have catastrophic consequen-
ces on prediction based coding systems. In H.263 de-
coders, for instance, skipping the decoding of a single
[rame or a portion of it, implies the skipping of all fu-
ture incoming frames (or portion of them) before the
next incoming Intra frame. The time interval of such
skipping operation might cover many seconds and the
information content loss might be very relevant. Such
abrupt interruptions, which are perceptually very anno-

ying, might be caused not only by the simple fluctuation
of the decoding complexity load, but also by the fluctu-
ations of the load of other non-video processing tasks
which reduce the available processing resources. More-
over, such events in general are out of the control of the
video decoder system and cannot be easily forecasted.
Considering these facts, it is evident the importance of
techniques able to filter out complexity decoding peak
loads or able to reduce the average decoding computa-
tion load without causing perceptually annoying conse-

quences. Skipping B-VOP could be, in some cases, a

Mattavelli teaches maintaining fluidity versus using un-fluid alternatives, such as

skipping frames, that result in interruptions when resources are overtaxed

Mattavelli (Ex. 1004)
at 2309-10

See also Petition at 45-50, 50-55; Reply at 20, 22-24;
Polish Decl. (Ex. 1002) at §[1[199-205, 209-222



Carmel + Mattavelli teaches maintaining fluidity

* The combined teachings of Carmel and Mattavelli teach maintaining fluidity
(and video and audio quality) in view of resource constraints, including
constraints on bandwidth and processing resources

215. A person of ordinary skill in the art would have been motivated to
combine the complementary methods and techniques taught by Carmel and
Mattavelli to form a streaming system that is more robust and better able to handle
these multiple known potential bottlenecks or constraints in the chain of
transmission of a multimedia bitstream from its source to the end user in a way that
provides the best possible playback experience. A person of ordinary skill in the art
would have recognized that a multimedia streaming system would potentially be
subject to constraints on (i) available network bandwidth, (i1) multimedia player
processing resources, or (iii) both at the same time, and would have been motivated
to apply Mattavelli’s teachings regarding CGD decoding techniques to the
multimedia player/decoder on the (wireless) client 30 taught by Carmel to
mitigate/address both of these known problems or bottlenecks in providing the best
possible streaming playback performance.

Polish Decl. (Ex. 1002) at §215

See also Petition at 33-50, 50-55; Reply at 12-19, 20-24;
Polish Decl. (Ex. 1002) at 1[1]200, 209-222



The Challenged Claims are not limited to mobile devices

* Challenged claims recite using a
“wireless connection;” not mobile device

* PO’s expert admitted that, e.g., laptops
requesting by a multimedia player, transmission of said can use ere|eSS con neCtIOI‘lS

multimedia objects; wherein said multimedia objects
are located using http and received by said multimedia
player from servers using a wireless connection; 19 Q 1Is it a laptop on a wireless connection or

20 on a wired connection?
21 A Yes, it is on a -- it is on my home wi-fi

22 network.

=

Q Is that wireless?

2 A It is wireless.

Goldman 4/7/26 Tr. (Ex. 1085), 5:19-6:2

‘849 patent, cl. 1.

See also Petition at 29-32; Reply at 15-16;
Polish Decl. (Ex. 1002) at 71136, 160-164



Ground 1 — Issue 3: Carmel + Mattavelli teaches “utilizing optimized decoding processes to

maintain quality playback” and “fluidity, video quality and audio quality are maintained”

playing back received multimedia objects by the
multimedia player, wherein the multimedia player is
configured to play multimedia objects in a sequence
such that fluidity, video quality and audio quality
are maintained by selecting a plurality of said
multimedia objects that reflect available network
bandwidth, autonomously adjusting said selection and
playback according to the multimedia object
parameters and supplied host path identification, and
by

utilizing optimized decoding processes to maintain
quality playback.
‘849 patent, cl. 1.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

«ax United States Patent
Carmel et al,

COMPUTATIONAL GRACEFUL DEGRADATION FOR
VIDEO DECODING

Google Exhibit No. 1003
Page 001

Google Exhibit No, 1004
Fage 001

See also Petition at 44-50, 50-55; Reply at 20-24;

Polish Decl. (Ex. 1002) at §{1199-208, 209-222 29



PO’s critique of Mattavelli rests on an incorrect construction of “maintain” that is

inconsistent with the claims, specification, and PO’s positions outside of this IPR

“Degrading is not maintaining video quality.”
POR at 45

* PO offers a de facto construction of “maintaining” fluidity, video quality, and
audio quality to mean that there can never be any change (degradation) in
any of these characteristics, regardless for how long, for what reason, or for
what purpose (such as preserving fluidity at the expense of visual quality).

* PO’s de facto construction of “maintaining” is incorrect and inconsistent with:

* '849 claim language
* 849 written description
* PO expert’s sworn testimony in district court

See also Petition at 44-50, 50-55; Reply at 20-24;
Polish Decl. (Ex. 1002) at [{1199-208, 209-222



PO’s de facto construction of “maintaining” is inconsistent with the Challenged Claims

playing back received multimedia objects by the

B multimedia player, wherein the multimedia player is
configured to play multimedia objects in a sequence

such that fluidity, video quality and audio quality

are maintained by aselecting a plurality of said

multimedia objects that reflect available network

bandwidth,1 bautonomously adjusting said selection

and playback according to the multimedia object

parameters and supplied host path identification, and

by
2utilizing optimized decoding processes to maintain

quality playback.

‘849 patent, cl. 1.
See also Reply at 20-21;

Polish Decl. (Ex. 1002) at {199-208, 209-222



PO’s de facto construction of “maintaining” is inconsistent with the ’‘849 specification

[T]he invention provides novel optimizations for digital video decoding.
Some of these optimizations can then be used by an expert assessment
process, whereby, the decoder maintains a state information list of short-
cuts, related to perceived frame rate in a sorted list starting with those that
will decrease output quality the least, to those that will decrease output
quality the most but have the most impact on decoding speed. The client
player-decoder dynamically adjusts how many shortcuts must be taken.
These short-cuts are specifically designed to drastically reduce the
number of computations necessary at certain critical steps in the video
decoding process at the cost video output quality. This allows the video
decoder to scale in complexity based on the processing power of the device
being used. It also allows users to experience multimedia playback despite
the limitations of the device they may be using.

‘849 patent, 4:7-23

See also Reply at 20-21;
Polish Decl. (Ex. 1002) at {64



PO’s de facto construction of “maintaining” is inconsistent with the ’‘849 specification

In addition to various arithmetic optimizations performed the video
decoding process of the multimedia object players 10 and 11, shown in the
flow diagram of FIG. 9, uses faster motion compensation without
bilinear interpolation when less quality but faster processing is
required.

'849 patent, 12:12-29

Fie 9

Less quality, but faster processing required

Macroblock reference point between pixels on reference
VOP

l

Perform faster motion compensation without
bilinear interpolation '849 patent, Fig. 9

See also Reply at 20-21;
Polish Decl. (Ex. 1002) at {64



PO’s de facto construction of “maintaining” is inconsistent with the ’‘849 specification

The highest quality is consistent with the video codec specification and
displays a correct image. A medium quality level indicates that certain time
consuming short-cuts are made with some impact on image quality. A low
quality level indicates that drastic reductions in display quality are made to
improve processing time—the output video can be unrecognizable at times
and as a result this level is used only in drastic cases of a sudden drop in
processor availability.

'849 patent, 13:60-14:15, Fig. 13

See also Reply at 20-21;
Polish Decl. (Ex. 1002) at {64



PO’s de facto construction of “maintaining” is inconsistent with its expert’s positions

outside of this IPR

2 Q. But 1sn't 1t the case that to meet the 10:56:46

3 definition of optimized decoding process. you 10:56:51

4 actually have to degrade some amount of audio and 10:56:55
5 wvideo quality to reduce the complexity of the 10:56:58

6 calculations or the number of the calculations?  10:57:03

7 A. Well. yes. That's exactly what the patent 10:57:08

8 described, and 1t states that explicitly. 10:57:11

Goldman 7/21/25 Tr. (Ex. 1080), 37:2-8

See also Reply at 21-22;
Polish Decl. (Ex. 1002) at §[1[199-208, 209-222



PO’s de facto construction of “maintaining” is inconsistent with its expert’s positions

outside of this IPR

13 So. yes. a POSA. from reading the patent  10:40:49
14  itself and understanding what the tool -- each 10:40:52
6 So my question to you is if you were 10:37:32 15 tool does and 1s understanding that the goal 1s to  10:40:54
7 reducing certain aspects of quality but are 10:37:35 16 have -- 1s to maintain quality playback. would 10:40:58
8 maintaining fluidity. would that satisfy this 10:37:39 17 come to the same conclusion that the fluidity 1s  10:41:01
9 claim element which refers to "utilizing optimized 10:37:45 18 the more important factor. and it would sacrifice  10:41:04
10 decoding processes to maintain quality playback"? 10:37:52 19 some of the other elements to do that. 10:41:08
11 A. Yes. 10:37:57 20 Again. it's not an absolute quality that's  10:41:10

pJ : . . e - 3 . =12
Goldman 7/21/25 Tr. (Ex. 1080), 25:6-11 21 being measured here. It's to maintain the best  10:41:12

22 quality you can. given network bandwidth and other 10:41:15

23 network impairments and the capability of the 10:41:19
24 device itself. 10:41:21

Goldman 7/21/25 Tr. (Ex. 1080), 27:13-24

See also Reply at 21-22;
Polish Decl. (Ex. 1002) at §[1[199-208, 209-222



PO’s de facto construction of “maintaining” is inconsistent with its expert’s positions

outside of this IPR

19 Q. And video output quality may sometimes in ~ 13:00:23
20 the context of the patent be reduced in orderto  13:00:27
21 maintain fluidity: is that fair? 13:00:30

22 A Ttis. 13:00:32

9 So. again. the metric that's being used -- 11:01:03

10 I'musing your term "metric" -- would be that by  11:01:07 Goldman 7/21/25 Tr. (Ex. 1080), 108:19-22

11 using this complexity reducing tool, I reduce 1t 11:01:10
. . . i ' X i "( 1 1 ’" < 3: : 7
12 enough that I still -- I reduce the video and 11:01:15 = Q- foiyouzcieating Conilio qusiiiy " and L=

. . . T 5 "v1 < ity" { < 1 3: .
13 audio quality enough so I still have fluidity. 11:01:19 L e ISE e SNEO R, 13:10:10

1 ity 2 1 ity that ca 3:10:15
14 And that is better than the result of not applying 11:01:21 16 audio quality and video quality that can be 13:10:1
- 5 = s e Ean
15 the tool. because the complex calculations can't  11:01:25 7 R L L
18 A. Correct. 13:10:22

16 be completed in time. and there will be drastic  11:01:28
Goldman 7/21/25 Tr. (Ex. 1080), 115:14-18

17 degradation if you don't apply the tool. 11:01:33
Goldman 7/21/25 Tr. (Ex. 1080), 40:9-17 19 Q. Okay. And so the video quality may be 13:11:45
20 diminished in order to maintain fluidity? 13:11:48
21 A. Correct. 13:13:51

Goldman 7/21/25 Tr. (Ex. 1080), 116:19-21

See also Reply at 21-22;
Polish Decl. (Ex. 1002) at §[1[199-208, 209-222



Mattavelli teaches “utilizing optimized decoding processes to maintain quality playback”

and “fluidity, video quality and audio quality are maintained”

Compare

PQO’s expert on what the ’849 patent discloses:

14
15
16
1%
18

Q. And video output quality may sometimes in ~ 13:00:23

the context of the patent be reduced in order to  13:00:27

maintain fluidity: is that fair? 13:00:30

A Ttis. 13:00:32

Goldman 7/21/25 Tr. (Ex. 1080), 108:19-22

Q. So you're reading "audio quality” and 13:10:07
"video quality” here to mean the best possible 13:10:10
audio quality and video quality that can be 13:10:15
obtained while maintaining fluidity? 13:10:18

A. Correct. 13:10:22

Goldman 7/21/25 Tr. (Ex. 1080), 115:14-18

Q. Okay. And so the video quality may be 13:11:45
diminished in order to maintain fluidity? 13:11:48

A. Correct. 13:11:51

Goldman 7/21/25 Tr. (Ex. 1080), 116:19-21

Mattavelli:

tation of video decoding. The goal is to provide re-
sults of possibly lower visual quality, but respecting the
real-time constraints. when the required processing ne-
eds exceed the available processing resources. This ap-

proach is very atiractive since it enables a more effi-
cient usage of the hardware processing power without
needing to implement resources for worst case comple-
xity decoding. We show how such technique can be

Mattavelli (Ex. 1004) at 2309

ally unacceptable. The main rationale of the Compu-
tational Graceful Degradation (CGD) approach is to
provide results of poorer quality when the results of
the desirable quality cannot be obtained in real time.
When the complexity of the task exceeds the available

processing power, real-time services, possibly of degra-

ded guality, are nevertheless guaranteed respecting all

real-time constraints. This approach enables the cor-

Mattavelli (Ex. 1004) at 2309

Obviously for any Allocated Decoding Time the
goal is to respect the real-time constraints with the
lowest degradation in the video/audio content.

Mattavelli (Ex. 1004) at 2311-12

See also Petition at 44-50, 50-55; Reply at 20-22;
Polish Decl. (Ex. 1002) at §11199-208, 209-222



needed for an average decoding [1]. Conversely, a the
oretical average value is not useful for an efficient sche-
duling of a decoding task. The average value for each
considered sequence is not stationary, and its variation
around the theoretical average one are so Illl[u«‘r]li'l;tltll‘
that no useful scheduling policy can be realized. The
first straightforward option is a sustained over-sizing of
the processing resources. The second is to accept in-

terruptions in the audio/video output streams when the

needed decoding resources exceed the ones available in
the system| Obviously both options are not desirable
being respectively not economical, or providing a qu-
ality of the services which may easily result perceptu-
ally unacceptable. The main rationale of the Compu-
tational Graceful Degradation (CGD) approach is to
provide results of poorer quality when the results of

the desirable quality cannot be obtained in real time.
When the complexity of the task exceeds the available

processing power, real-time services, possibly of depra-

ded quality, are nevertheless guaranteed respecting all

real-time constraints. This approach enables the cor-
rect scheduling of real-time tasks even when the compu-

tational system load fluctuates above the system capa-
bilities.

Mattavelli (Ex. 1004) at 2309

are not suitable for the purposes of video decoding. In

our case, the goal is to guarantee real-time video de-

coding with possible degradations of the image quality.
i.e reductions of the peak signal to noise ratio (PSNR).
without loosing parts of the image content. Such al-

ternative is certainly much more desirable than other

straightforward options such as cutting image portions

or simply skipping frames. These latter options, as can

be easily understood, can have catastrophic consequen-
ces on prediction based coding systems. In H.263 de-
coders, for instance, skipping the decoding of a single
[rame or a portion of it, implies the skipping of all fu-
ture incoming frames (or portion of them) before the
next incoming Intra frame. The time interval of such
skipping operation might cover many seconds and the
information content loss might be very relevant. Such
abrupt interruptions, which are perceptually very anno-

ying, might be caused not only by the simple fluctuation
of the decoding complexity load, but also by the fluctu-
ations of the load of other non-video processing tasks
which reduce the available processing resources. More-
over, such events in general are out of the control of the
video decoder system and cannot be easily forecasted.
Considering these facts, it is evident the importance of
techniques able to filter out complexity decoding peak
loads or able to reduce the average decoding computa-
tion load without causing perceptually annoying conse-

quences. Skipping B-VOP could be, in some cases, a

Again: Mattavelli teaches maintaining fluidity versus using un-fluid alternatives, such

as skipping frames, that result in interruptions when resources are overtaxed

Mattavelli (Ex. 1004)
at 2309-10

See also Petition at 44-50, 50-55; Reply at 23-24;
Polish Decl. (Ex. 1002) at §[1[199-208, 209-222



Mattavelli still satisfies the “maintaining” limitations even under PO’s incorrect de facto

construction

We have introduced the motivations and concepts of the

CGD approach for the implementation of video deco- 8 Q. Would that still be an optimized decoding  12:02:42
ders on processor based platforms. Simulation results 9 process? 12:02:44

for MPEG-4 video decoding demonstrate the successful

implementation of the CGD approach. Obviously, the 10 A. Yes. Because you're using the processes  12:02:45
implementation of CGD features are not proposed to 11  in order to make that -- you're using this expert 12:02:47
be used at their maximum degradation rate but as tool o P
able to guarantee real-time performance in presence of 12 algorithm in order to make a determination of 12:02:51
peaks of decoding complexity or as a way to ease the 13 STy T I theas foal 12:02:53
scheduling problems given by temporary fluctuations of b i i e e e T

the available processing power. Moreover, the presen-
ted approach may enable the successful implementation

Goldman 7/21/25 Tr. (Ex. 1080), 67:8-13

of video decoding for levels and profiles that would be
forbidden if the complexity of worst case decoding has
to be guaranteed.

Mattavelli (Ex. 1004) at 2312

See also Petition at 44-50, 50-55; Reply at 22-23;
Polish Decl. (Ex. 1002) at 7[199-208, 209-222



Carmel + Mattavelli teaches “utilizing optimized decoding processes

to maintain quality playback,” including maintaining “audio quality”

«ax United States Patent qy 389,473 B1
« s Iy 2002

COMPUTATIONAL GRACEFUL DEGRADATION FOR
VIDEO DECODING

playing back received multimedia objects by the
multimedia player, wherein the multimedia player is
configured to play multimedia objects in a sequence A A
such that fluidity, video quality and audio quality ’ =)
are maintained by selecting a plurality of said
multimedia objects that reflect available network
bandwidth, autonomously adjusting said selection and i
playback according to the multimedia object
parameters and supplied host path identification, and
by

utilizing optimized decoding processes to maintain
quality playback.

Googie Exhibit No. 1004
Page 001

‘849 patent, cl. 1. .
See also Petition at 49-50; Reply at 26;

Polish Decl. (Ex. 1002) at §206-208



Carmel + Mattavelli teaches “utilizing optimized decoding processes

to maintain quality playback,” including maintaining “audio quality”

* Claim 1 (and claims 6 & 7) only require use of “optimized decoding processes”

* Not optimized video decoding processes and optimized audio decoding processes

* Use of optimized video decoding processes can act to maintain fluidity, video
quality, and audio quality

9. The method according to claim 1, wherein the
object parameters and supplied identification of the
first player received multimedia object define a
sequence of similar multimedia objects and
configure the player accordingly, using object
parameters and video decoding optimization, such
that fluidity, video and audio quality are

maintained.
‘849 patent, cl. 9

See also Petition at 49-50, 68-70; Reply at 26;
Polish Decl. (Ex. 1002) at §[{1206-208, 270-275



Carmel + Mattavelli teaches “utilizing optimized decoding processes

to maintain quality playback,” including maintaining “audio quality”

* To the extent it has not forfeited this argument by failing to raise it until its Sur-
Reply (compare POR at 42-47 with Sur-Reply at 18), PO’s assertion that
Mattavelli fails to teach maintaining audio quality is also mistaken

* Mattavelli teaches its CGD techniques are beneficial to maintaining fluidity,
video, and audio quality

206 ... This 1s so because “audio compression is built on many of
the same principles as video compression” (EX1020 at 322) and a

Obviously for any Allocated Decoding person of ordinary skill in the art would have appreciated and
Time the goal is to respect the real-time found obvious that the same graceful degradation principles taught
constraints with the lowest degradation in by Mattavelli would be beneficial to employ in circumstances

the video/audio content. where the audio decompression demands were high/complex but

the decoder processing resources were constrained. ...
Mattavelli (Ex. 1004) at 2311-12

Polish Decl. (Ex.1002) at 206

See also Petition at 49-50; Reply at 26;
Polish Decl. (Ex. 1002) at §]1206-208



Ground 2: Carmel + Wang

Cooley

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Ground 2 — Issue 1: Carmel + Wang teaches “optimized decoding processes to maintain

quality playback” and maintaining “fluidity, video quality and audio quality”

on United States Patent US 6,389,473 BI
Carmel «t al, 1

1 D3 1A2.6

[y

A Platform-Based MPEG-4 Advanced Video Coding (AVC) Decoder
with Block Level Pipelining

Shih-Heto Wag, Wen-Hsiao Pen. Yiewen He', Guan-Yi Lin, Chen-i Lin, Shih-Chicn Chang,
Clung-Neng Wang, and Thao Chiang®
N

playing back received multimedia objects by the

multimedia player, wherein the multimedia player is )
configured to play multimedia objects in a sequence gy
such that fluidity, video quality and audio quality VQS

are maintained by selecting a plurality of said

multimedia objects that reflect available network

bandwidth, autonomously adjusting said selection and e ot
playback according to the multimedia object

parameters and supplied host path identification, and

by

utilizing optimized decoding processes to maintain
quality playback.

07803-81KS-803517.00 ©.2003 [EEE. st

Google Exhibit No. 1007
Page 001

‘849 patent, cl. 1.
See also Petition at 70-78; Reply at 24-26;
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Polish Decl. (Ex. 1002) at §{276-300 °5



Wang teaches “optimized decodlng processes to maintain quality

playback” and maintaining “fluidity, video quality and audio quality”

Multimedia services over mobile network are becoming
important with the pervasive presence of the Internet and
wireless devices. For this kind of application, MPEG-4
Advanced Video Coding [7] provides better image guahg
due to its significant improvement on the coding efficiency
280. Wang teaches a “platform-based MPEG-4 as compared to that of MPEG-4 visual simple profile. Since

Advanced Video Coding (AVC) decoder with block some of the AVC modules consume considerable power, it
level pipelining” that optimizes the decoding hardware is challenging to realize real-time AVC encoder and

d ft that trained bil decoder. Several AVC codec [8][9] are optimized for
and ~ Software 50 at _resoufce-constrained MOBLE general purpose processors that have sufﬁcienﬁ computation

devices can decode MPEG-4 AVC encoded data fast power, large memory, special instruction sets, and wide
enough to utilize this compression standard and buses to facilitate the speedup of AVC modules. But the
benefit from the higher image quality it can provide. performance of the optimized AVC modules is seriously
constrained by the low computation power and small

Polish Decl. (Ex.1002) at 1280 memory for mobile devices to achieve the least service

requirement of QCIF 7.5 fps. To address such constraints
with limited resource, we adopt platform based design
method to increase overall throughput.

Wang (Ex.1007) at 51

See also Petition at 70-78; Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300



Wang teaches “optimized decoding processes”

We present a baseline MPEG-4 AVC (Advanced Video
Coding) decoder based on an optimized platform-based
design methodology. With this methodology, we jointly
optimize the software and hardware design of the decoder.
Overall decoding throughput is increased by synchronizing
the software and the dedicated co-processors. The

synchronization is achieved at macroblock-level pipelining.

In addition, we optimize the decoder software by
enhancing the frame buffer management, boundary
padding, and content aware inverse transform. To speed up
motion compensation and inverse transform, which are the
most computationally intensive modules, two dedicated
acceleration modules are realized. For comparison, the
proposed prototype decoder and MPEG-4 AVC reference
decoder are evaluated on an ARM platform, which is one
of most popular portable devices. Our experiments show
that the throughput of the MPEG-4 reference decoder can
be improved by 6 to 7 times. On an ARM966 board, the
optimized software without hardware acceleration can
achieve a decoding rate up to 5 frames per second (fps) for
QCIF video sequences. With the dedicated accelerators,
the overall throughput is increased by about 30% to reach
6.6 fps on the average and is up to 10.3 fps for slow motion
video sequences.

Wang (Ex.1007) at 51

4.3 Software Optimization

To retain the flexibility and portability across different
platforms, our software optimization is mainly from
algorithm level improvement. Our optimization techniques
are as follows.

A. Frame buffer management
We improve the frame buffer management to save
execution time for memory copy as follows.

1. The frame copy is done by swapping the pointers of
frame buffers.

2. The motion compensated frame or intra prediction
pixels are stored directly in the decoded frame buffer
to avoid memory copy.

3. The decoded residuals are stored in the frame buffers
with 4-byte alignment to match the 32-bit access
architecture for ARM.

B. Boundary padding for p

Costly branching instructions for boundary checking can be
saved if we perform padding in advance. Since
unconstrained motion vector and the 6-tap filter [1, -5, 20,
20, -5, 1] are used for MC with half-pel interpolation, the
locations of the reference pixels could exceed the frame
boundaries. To avoid costly branching instructions, the
reference frame are padded before MC. The padding length
for the left and upper boundaries is (16+2) points while the
padding length for the right and bottom boundaries is (16+3)
points. In addition to padding, we also speed up the
interpolation by replacing the multiplication for fixed filter
tap weight with a table look-up.

C. Content aware 10-IDCT

Due to correlation removal from inter frame prediction;
most DCT coefTicients after quantization are zero. Table 3
shows the percentage of all zero blocks in fast motion and
slow motion sequences. For fast motion sequences, about
25% of DCT blocks are classified as the all zero case. For
slow motion sequences, the percentage is increased to 47%.
Besides, we also find that a large percentage of DCT blocks
only have one DC coefficient. Thus, we can classify DCT
blocks into three cases and conduct IQ-IDCT differently as
follows:

See also Petition at 70-78; Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300

Wang (Ex.1007) at 53-54



Patent Owner’s Position

“Wang’s decoder 1s intended to improve throughput, not maintain quality
playback.”

POR at 49



“Optimized decoding processes” increase decoding speed to provide

and maintain quality playback

PO draws a false distinction between improving throughput/decoding speed
and maintaining quality playback (POR at 49-52)

The '849 written description and PO’s expert acknowledge the link between
optimizations that increase decoding speed and maintaining quality playback

In cases where the device is unable to decode the video
stream in real-time, a faster but less accurate IDCT
algorithm can be used to process these residue values.

‘849 Patent, 12:12-15

In addition to various arithmetic optimizations performed
the video decoding process of the multimedia object
players 10 and 11, shown in the flow diagram of FIG. 9,
uses faster motion compensation without bilinear
interpolation when less quality but faster processing is
required.

‘849 Patent, 12:25-29

21

L

23

24

75

P

(3%

A Yes. Soitsaysonpage 10, and thisis  10:45:46
paragraph 27: As used in the specification. the 10:45:52
optimizations -- in quotes -- taught therein all  10:46:07
seek to reduce the complexity of -- that 1s. 10:46:13

simplify -- the decoding processes, to maintaina 10:46:19

smooth video stream. that otherwise could notbe 10:46:22

completed 1n time using unabnidged computations.  10:46:25

Goldman 7/21/25 Tr. (Ex. 1080), 29:21-30:2

See also Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300




“Optimized decoding processes” increase decoding speed to provide

and maintain quality playback

PO’s expert acknowledges the link between optimizations that increase
decoding speed and maintaining quality playback

(8]
o

o
W

()
Ny

[§)
N

[ T

(']

h

So the complexity reducing 1s you're 10:33:44
simplifying the equation so that you can actually 10:33:47

do the calculations in time to keep fluidity 10:33:50

moving, with the understanding that a POSA would 10:33:53

have, 1s that if you didn't apply these and you  10:33:57
had bandwidth restrictions or the capability of  10:34:01
the device 1s such that it didn't have the 10:34:05

processing power or memory capability to do the  10:34:07

functions as described in the stream, that it 10:34:11
would not be able to maimtain fludity and 10:34:14
audio/video quality. 10:34:18

Goldman 7/21/25 Tr. (Ex. 1080), 22:21-23:6

See also Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300



“Optimized decoding processes” increase decoding speed to provide

and maintain quality playback

Compare

’849 patent:

In FIG. 1 the multimedia object player 10 is a
downloadable Java (J2M2) applet and the described
audio and video decoder optimizations and
strategies, FIGS. 7-13 and FIGS. 15-20, as applied to
standard MPEG4 and AAC decoding make it possible for
the multimedia object player 10 to playback live music
and video, at acceptable frame rates (5-15 fps), on
limited, cell phone handsets.

‘849 Patent, 18:64-19:3

Wang:

In addition, we optimize the decoder software by
enhancing the frame buffer management, boundary
padding, and content aware inverse transform. To speed up
motion compensation and inverse transform, which are the
most computationally intensive modules, two dedicated
acceleration modules are realized. For comparison, the
proposed prototype decoder and MPEG-4 AVC reference
decoder are evaluated on an ARM platform, which is one
of most popular portable devices. Our experiments show
that the throughput of the MPEG-4 reference decoder can
be improved by 6 to 7 times. On an ARM966 board, the
optimized software without hardware acceleration can
achieve a decoding rate up to 5 frames per second (fps) for
QCIF video sequences. With the dedicated accelerators,

the overall throughput is increased by about 30% to reach

6.6 fps on the average and is up to 10.3 fps for slow motion
video sequences.

Wang (Ex.1007) at 51

See also Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300



Carmel + Wang teaches “utilizing optimized decoding processes to

maintain quality playback,” including maintaining “audio quality”

* Claim 1 (and claims 6 & 7) only require use of “optimized decoding processes”

* Not optimized video decoding processes and optimized audio decoding processes

* Use of optimized video decoding processes can act to maintain fluidity, video
quality, and audio quality

9. The method according to claim 1, wherein the
object parameters and supplied identification of the
first player received multimedia object define a
sequence of similar multimedia objects and
configure the player accordingly, using object
parameters and video decoding optimization, such
that fluidity, video and audio quality are

maintained.
‘849 patent, cl. 9

See also Petition at 49-50, 68-70, 73; Reply at 26;
Polish Decl. (Ex. 1002) at [1]282-285



Carmel + Wang teaches “utilizing optimized decoding processes to

maintain quality playback,” including maintaining “audio quality”

* Even if optimized audio decoding processes were required by the claims,
arguendo, optimized audio decoding processes are taught and rendered
obvious by Wolters (Ground 3)

See also Petition at 78-80; Reply at 28-29;
Polish Decl. (Ex. 1002) at 99301-304



Ground 2 — Issue 2: A POSA would have been motivated to combine Carmel and Wang’s

teachings

N O
on United States Patent (1o Patent No. 6,389,473 BL
armel ct al, (5 Date of Patent:  May 14, 2002

(541 NETWORK MEDIA STREAMING

1 D3 1A2.6
Sapwers

A Platform-Based MPEG-4 Advanced Video Coding (AVC) Decoder
with Block Level Pipelining
Shik-Hao Wang, Wen Haiao Pen Yawen He', Guan-3i Lin, Chen¥i Lin, Shih-Chien Chang,
Chung-Neng Wang. and Tihao Chiang”
National Chiso Taiwan,
ment Technology, Tainghua B

i e o e Dot

e o single chip has been
Vit as w1 T a6 st T
65 D3P and the desgn i 4 for ARMT TOML

vamr case of using existing PO has more fexibiity
femeniation and. algorihm level verfication bu
m\a s igh prfomanes tndcos feiverss. Thu hre

playing back received multimedia objects by the
multimedia player, wherein the multimedia player is
configured to play multimedia objects in a sequence
such that fluidity, video quality and audio quality
are maintained by selecting a plurality of said
multimedia objects that reflect available network

wikiiis

Ecdzga?

bandwidth, autonomously adjusting said selection and e o1 T m::uw::“mz:
playback according to the multimedia object S T
parameters and supplied host path identification, and
by

utilizing optimized decoding processes to maintain - — e
quality playback. .

‘849 patent, cl. 1.

See also Petition at 70-78; Reply at 24-26;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE Polish Decl. (Ex. 1002) at 276-300



Patent Owner’s Position

“Carmel seeks to implement media streaming over existing client hardware and
software.”

POR at 53

“Wang on the other hand 1s directed to an improved hardware and software decoder
at the client devices.”

POR at 54

“Implementing Wang’s decoder in Carmel would require upgrading each client’s
personal computer or workstation to include the improved decoder hardware and
software. That is, every customer of Carmel’s Internet service provider would have
to buy new hardware with Wang’s prototype decoder architecture.”

POR at 54




A POSA would have been motivated to combine Carmel and Wang’s

teachings

Carmel’s teachings are applicable to a wide-variety of client computing devices—
including mobile devices—as patent owner’s expert recognized

Nz
=y

— FIG. 2

Carmel (Ex.1003) at Fig. 2

The term “network” shall mean at least two computers
connected for communications through communication lines
which can be hard wired or virtual, such as satellite
communications.... Such a network consists of multiple
computers ... all connected through telephone lines, or other
communication links both physical and wireless.

Carmel 432 (Ex.1009) at 3:21-35

42, The ‘473 Patent also disclosed various rate-control techniques based on the local
bandwidth throughput conditions (e.g., varying compression and the use of multiple streams at
different quality levels),'? thus addressing the issues of (a) varying bandwidth conditions (which
at the time was impacted by, for example, dial-up connections and mobile networks), and (b)
providing the best video quality at a fraction of the cost required by technologies known at the
time. For at least these reasons, the ‘473 Patent’s techniques were non-conventional at the time of
the patent, and represented a clear departure from the way others in the field worked. Implementing

Adaptive HTTP Streaming Using the Web (Exhibit E), p. 2.

Goldman Decl. from Carmel Reexam (Ex1081) at 11-12

See also Petition at 29-32, 33-34; Reply at 27-28;
Polish Decl. (Ex. 1002) at 7[486-87, 160-164



A POSA would have been motivated to combine Carmel and Wang’s

teachings

* Carmel is not limited to using only what already exists on a client’s device. Rather,
Carmel expressly teaches providing a client with a Java applet or plug-in.

Similarly, because HTTP is supported by substantially all
modern Web browsers, clients 30 will typically need only
add a Java applet or plug-in to their existing Web
browsers, as described further hereinbelow, in order to
receive and play back the broadcast.

Carmel (Ex.1003) at 7:12-17

See also Petition at 26, 33-34; Reply at 27;
Polish Decl. (Ex. 1002) at [{[148-152



A POSA would have been motivated to combine Carmel and Wang’s

teachings

* ARM platform not specialized hardware — 75% of mobile device market at time

* Only one or some client(s) using an ARM hardware platform in a broadcasting
system implementing Carmel’s teachings would have been sufficient to motivate a
POSA to combine Carmel and Wang’s teachings

3.2 Proposed Architecture

Fig. 2 shows our emulation configuration to test our new
architecture for the MPEG-4 AVC decoder. The proposed
architecture is compliant with the MPEG-4 AVC baseline
profile of level 1. Table 1 summarizes its main parameters.
The architecture is emulated on an ARM development
board. Since the ARM platform is one of the most typical
portable devices and takes almost 75% of the market for the
mobile devices. In addition, the ARM platform provides a
general purpose ARM966 CPU core for data flow control
and a logic module for multiple dedicated accelerators. The
ARM also provides an industry standardized AHB for high-
speed computation and emulations.

Wang (Ex.1007) at 52

See also Petition at 71-72; Reply at 28;
Polish Decl. (Ex. 1002) at 278



A POSA would have been motivated to combine Carmel and Wang’s

teachings

* PO in no way shows that combining Carmel and Wang'’s teachings would render
Carmel inoperable for its alleged “intended purpose”

* PO’s challenge to the motivation to combine Carmel and Wang is an improper
bodily incorporation argument.

“The test for obviousness is not whether the features of a secondary reference
may be bodily incorporated into the structure of the primary reference; nor is it
that the claimed invention must be expressly suggested in any one or all of the
references. Rather, the test is what the combined teachings of the references
would have suggested to those of ordinary skill in the art.”

Innovative Memory Sys., Inc. v. Micron Tech., Inc., 784 F. App'x 771, 776-77 (Fed. Cir. 2019),
quoting In re Keller, 642 F.2d 413, 425 (CCPA 1981)

See also Petition at 70-78; Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300



Carmel + Wang

We present a baseline MPEG-4 AVC (Advanced Video s !
Coding) decoder based on an optimized platform-based . — |
design methodology. With this methodology, we jointly
optimize the software and hardware design of the decoder.
Overall decoding throughput is increase* “-- ——-t--—~-~
the software and the dedicated ¢ 4-3 Software Optimization

synchronization is achieved at macroblc To retain the flexibility and portability across different
In addition, we gptimize the deccplatforms, our software optimization is mainly from
enhancing the frame buffer manay algorithm level improvement. Our optimization techniques

36-\

.
Sﬁﬁgmn padding, and content aware inverse tran; ar¢ as follows.
SERVER motion compensation and inverse transform, wmicn are e Foreman ] Mother-Daughter |

most computationally intensive modules, two dedicated 24.8% \ 41.0% ]
acceleration modules are realized. For comparison, the

proposed prototype decoder and MPEG-4 AVC reference
decoder are evaluated on an ARM platform, which is one *
of most popular portable devices. Our experiments show -
that the throughput of the MPEG-4 reference decoder can _
be improved by 6 to 7 times. On an ARM966 board, the =
optimized _software without hardware acceleration can
achieve a decoding rate up to 5 frames per second (fps) for tv (b) Decoding freme rate
QCIF video sequences. With the dedicated accelerators, ©°f MPEG-4 AVC decoders with and
the overall throughput is increased by about 30% to reach

6.6 fps on the average and is up to 10.3 fps for slow motion

video sequences.

g %o || @QCIF Res.

R s |

orgnu

Wang (Ex.1007)

FIG. 2

Carmel (Ex.1003)

See also Petition at 70-78; Reply at 24-26;
Polish Decl. (Ex. 1002) at [4j276-300
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Additional Issue 1: Ground 3 — Wolters teac

maintaining quality playback, including
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A Platform-Based MPEG-4 Advanced Video Coding (AVC) Decoder
with Block Level Pipelining
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A closer look into MPEG-4 High Efficiency AAC
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Wolters (Ex.1004)

Wang (Ex.1007)

See also Petition at 78-80; Reply at 28-29;
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Wolters teaches optimized audio decoding processes for maintaining

quality playback, including fluidity, video quality, and audio quality

Although not required by the Challenged Claims, Wolters teaches optimized audio decoding
processes that also satisfy the maintaining playback quality and “fluidity, video quality and audio

quality are maintained” limitations. . _
MPEG-4 HE AAC is a proven technology which has

been widely deployed and is ready for use today. Ref-
erence decoder source code will soon be made available
through MPEG and optimized source code for both en-
coders and decoders is available for license from com-
panies such as Coding Technologies. Optimized binary
implementations for Win32, Linux, MacOS X, ST Mi-
cro, ARM, Motorola, TI C64x & C55x, and Trimedia are
presently available and other firmware implementations
are being completed. Wolters (Ex.1004) at 12

A POSA would have been motivated to use MPEG-4 High Efficiency Advanced Audio Coding (HE-
AAC) and combine Wolters’s teachings with those of Carmel and Wang

304. ... A person of ordinary skill in the art would have understood and been motivated to also use HE AAC audio coding, as
taught by Wolters, for the same reason—that is because it provides high compression efficiency allowing transmission of high
quality audio using less data, and by employing optimized decoding processes, a person of ordinary skill in the art would maximize
the available processing resources to deliver the highest quality possible/practicable. ... (EX1041 at 13 (“By coupling HE AAC with
MPEG-4 Video, more bits can be allocated to the video signal without degrading the quality of the audio signal.”).

Polish Decl. (Ex. 1002) at 1304 See also Petition at 78-80; Reply at 28-29:;
Polish Decl. (Ex. 1002) at §[{]301-304



Wolters teaches optimized audio decoding processes for maintaining

quality playback, including fluidity, video quality, and audio quality

* PO’s critique of Ground 3: (i) HE-AAC provides two variants, a high-quality (HQ) variant and a low-
power (LP) variant; (ii) only the LP variant would be appropriate for mobile devices at the time; (iii)
the LP variant purportedly does not maintain quality, but reduces quality (compared to the HQ
variant) (See POR at 55-56)

* Inconsistent with how PO has interpreted the ‘849 patent and claims outside of this IPR:

4 A. So the way that the patent is written, it 10:32:41

5 talks about maintaining quality. Soit'snota  10:32:46

. . ' 2 Again. it' 1ality that' 41:

6 baseline against an absolute value amount. It'sa 10:32:50 0 Again. it's not an absolute quality that's  10:41:10
: - : : . 2 2 ing measur e, It aintai :41:12

7 baseline of what can be done in relationship toa  10:32:54 1 being measured here. It's to maintain the best  10:41:1

- . ~ . 1.2 22 1ality you can. giv rork bandwidth : y 41:15

8 few points that are very clearly defined in the  10:32:59 quality you can. given network bandwidth and other 10:41:1

9 patent. It is the network bandwidth and is the  10:33:02 23 network impairments and the capability of the 10:41:19
p) -y " F . -7
10 processing power and memory capabilities of the  10:33:06 H: Geriociiark. i
i Aevice: 10:33:10 Goldman 7/21/25 Tr. (Ex. 1080), 27:20-24

Goldman 7/21/25 Tr. (Ex. 1080), 22:4-11

* PO again improperly attacks the references individually and fails to address the proposed

combination
“Nor does the Petition identify anything in Wolters that addresses maintaining

fluidity or video quality, both of which are required by claim element 1[c].

POR at 56 See also Petition at 78-80; Reply at 28-29:
Polish Decl. (Ex. 1002) at 9301-304



Additional Issue 2: Grounds 4-5 address limitations that PO does not dispute; and the

Petition explains why a POSA would have been motivated to combine the references
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Guo (Ex.1051) G
Yu (Ex.1061)

Forecast (Ex.1016)

See also Petition at 80-86; Reply at 29;
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Grounds 4-5 address limitations that PO does not dispute

* Grounds 4 & 5 address limitations that PO does not dispute are satisfied by Carmel
+ Mattavelli (Ground 1) and/or Carmel + Wang (Ground 2)
* Guo (Ex. 1051) — multiple servers to stream multimedia content — (possibly) element 1[b.ii]
* Yu (Ex. 1061) — transcoding compressed multimedia to a different standard — claims 3 & 8

* Forecast (Ex. 1016) — splitting compressed video at an |-frame — claims 4 & 5

| i

L0 LTI

Google EXhBINo. 1016
Page 001

Guo (Ex.1051) Forecast (Ex.1016)
Yu (Ex.1061)

See also Petition at 80-86; Reply at 29;
Polish Decl. (Ex. 1002) at §[1[305-315



Grounds 4-5: the Petition explains why a POSA would have been

motivated to combine the proposed teachings

The teachings from Guo (multiple servers), Yu (transcoding), and Forecast (splitting at an I-frame)
concern only server-side preparation and broadcasting of a multimedia stream

The Petition appropriately explains why a POSA would have been motivated to combine these
teachings with Carmel’s teachings regarding server-side preparation and broadcasting of a
multimedia stream (See Petition at 80-86)

W Ty

LT

Google EXVBINo, 1016
Page 001

Guo (Ex.1051) T Forecast (Ex.1016)
Yu (Ex.1061)

See also Petition at 80-86; Reply at 29;
Polish Decl. (Ex. 1002) at §[1[305-315



Additional Issue 3: Petitioner’s claim construction positions before the Board and the

district court are consistent and justified; PO’s positions are not

Peuition for Inrer Partes Review of
U.S. Patent No. 10.771.849 B2

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Google LLC,

etitioner

Withrow Networks Inc.
Patent Owner

IPR2025-00775

U.S. Patent No. 10,771,849 B2
Issue Date: September 8. 2020

Title: MULTIMEDIA SYSTEM FOR MOBILE CLIENT PLATFORMS

PETITION FOR INTER PARTES REVIEW
OF US. PATENT NO. 10,771,849 B2

IPR2025-00775
U.S.Pat No. 10,771,849

UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL BOARD

Google LLC.
Petitioner.

‘Withrow Networks Inc .
Patent Owner.

Case No. IPR2025-00775
U.S. Patent No. 10.771.849

PATENT OWNER RESPONSE

See also Petition at 45-46 & n.8; Reply at 30-31;

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Petitioner’s claim construction positions before the Board and the

district court are consistent and justified

PO has forfeited its institution-related argument by failing to raise it in its Request for Discretionary
Denial, Patent Owner Preliminary Response, or Request for Director Review of the Institution
decision

LEIN1]

The Petition explained that, while the outer bounds of certain terms (“optimized” “maintain quality
playback”) of the challenged claims were not adequately defined, a POSA would nonetheless have
understood the teachings from the asserted references to fall within the core scope of these terms.

Carmel 1n view of Mattavelli teaches and renders obvious configuring a
Carmel’s multimedia player to utilize optimized decoding processes to play
multimedia objects 1n a sequence such that fluidity and video and audio quality

playback are maintained.® (Polish, §9199-200.)

¢ Whule the precise bounds of this claim term (and simuilar claim terms such as claim
37s recitation of “optimal” encoding formats and rates) are not defined, Mattavell,
Wang, Wolters. and Carmel teach and render obvious the use of optimized decoding
processes to maintain quality playback and/or optimal encoding formats and rates,

falling within the core scope of these terms. as explained below.
Petition at 45-46 & n.8
See also Petition at 45-46 & n.8; Reply at 30-31;



Petitioner’s claim construction positions before the Board and the

district court are consistent and justified

“Petitioner’s explanation may have risen to a sufficient level, for example, if
Petitioner had shown that, notwithstanding the alleged indefiniteness of the
claim term, an ordinarily skilled artisan would understand that the asserted art
satisfies the claim limitation.”

Tesla, Inc. v. Intell. Ventures Il LLC, IPR2025-00340, Paper 18 at 3-4 (Director Nov. 5, 2025) (informative)

See also Petition at 45-46 & n.8; Reply at 30-31;



Petitioner’s claim construction positions before the Board and the

district court are consistent and justified

* Notwithstanding the indefiniteness of certain claim terms, the Petition and its supporting evidence
shows that a POSA would have understood the teachings of Carmel, Mattavelli, and Wang to use
the same language as challenged claims and fall within the core scope of these terms

FIG. 3D is a block diagram that schematically illustrates a
file format of a multi-level data stream 41 ... Each time slice in
stream 41 includes multimedia data at multiple quality levels.

Periodically, client 30 makes an assessment of the rate of
data transfer over the link from the server and, if necessary,
changes the quality level accordingly. For example, if the rate is
low, such that time stamps 59 indicate that the slices need to be
played as fast as or faster than they are being received, the client
will preferably select a lower quality level if one is available. On
the other hand, if the rate is substantially higher than what is

Carmel (Ex. 1003), 8:42-57

In the case of a multimedia stream, client 30 reconstructs

and outputs the multimedia data for the appreciation of a user.
Time stamps in the data stream are used to synchronize the data,
so that the multimedia sequence is played back just as it was
input at computer 34, preferably with only a minimal necessary
transmission and decoding delay.

Carmel (Ex. 1003), 10:48-54

needed to receive the successive slices on time, the client may
select a higher quality level to take advantage of the available
bandwidth.

Carmel (Ex. 1003), 10:64-11:18

See also Petition at 45-46 & n.8, 7-10, 36-37, 41-
42; Reply at 30-31;



Petitioner’s claim construction positions before the Board and the

district court are consistent and justified

* Notwithstanding the indefiniteness of certain claim terms, the Petition and its supporting evidence
shows that a POSA would have understood the teachings of Carmel, Mattavelli, and Wang to use
the same language as challenged claims and fall within the core scope of these terms

ally unacceptable. The main rationale of the Compu-
tational Graceful Degradation (CGD) approach is to
provide results of poorer quality when the results of
the desirable quality cannot be obtained in real time.
When the complexity of the task exceeds the available

processing power, real-time services, possibly of degra-

ded guality, are nevertheless guaranteed respecting all

real-time constraints. This approach enables the cor-

1 - '‘GD
degradation measure to each w} ar

nimize the degradation for any given Tayoe. The chal=
lenge is to find the set S, 5 of couple of coefficients a;, b;,
with i € Scap, that satisfly minimize the video degra-
dations expressed as difference with the non degraded

output:

Sa.p = argmun(a, b)iesc

G

I'he determination of the set S, can be done by me-
ans of many suitable optimization method or heuristics.
The described techniques can be easily extended to the
case of sequences containing multiple VOP at the same

sampling time £.

Ubviously 1or any Allocated Decoding

Mattavelli (Ex. 1004) is to respect the real-time constraints with the
at 2309, 2311-12 degradation in the video/audio content. Associating a

it is possible to mi-

o - (PSNR — PS5NR(a,Db)). ()

We present a baseline MPEG-4 AVC (Advanced Video
Coding) decoder based on an optimized platform-based
design methodology. With this methodology, we jointly
optimize the software and hardware design of the decoder.
Overall decoding throughput is increased by 4.3 Software Optimization

the software and the dedicated co-p1
synchronization is achieved at macroblock- To retain the flexibility and portability across different

In addition, we optimize the decoder platfc_»m1s, our .soﬁwan: optimization is _mainly .from

enhancing the frame buffer managem algorithm level improvement. Our optimization techniques
: - are as follows.

padding, and content aware inverse transfor

motion compensation and inverse transform, which are the Wang (Ex.1007) at 51, 53-54

most computationally intensive modules, two dedicated ' ’

acceleration modules are realized. For comparison, the

proposed prototype decoder and MPEG-4 AVC reference

decoder are evaluated on an ARM platform, which is one

of most popular portable devices. Our experiments show

that the throughput of the MPEG-4 reference decoder can

be improved by 6 to 7 times. On an ARM966 board, the

optimized software without hardware acceleration can

achieve a decoding rate up to 5 frames per second (fps) for

QCIF video sequences. With the dedicated accelerators,

the overall throughput is increased by about 30% to reach

6.6 fps on the average and is up to 10.3 fps for slow motion

video sequences.

See also Petition at 45-46 & n.8, 45-49, 72-73;
Reply at 30-31;



Patent Owner’s claim construction positions before the Board and

the district court are inconsistent

* In contrast, Patent Owner has taken unjustified, inconsistent claim construction positions before the
Board and the district court on the meaning and scope of the challenged claims

Compare
PQO’s infringement allegations (Ex. 1055): POR and Sur-Reply
YouTube engineering documentation explicitly states that the “Carmel requests transmission of next segments with
YouTube player (on the client) autonomously (i.e., without server- different rates in response to bandwidth limitations but
side intervention) adjusts the video playback. does not discuss adjusting playback of the already
downloaded segments according to multimedia object
When you watch a video the YouTube player measures the bandwidth on the client and parameters and supplied host path identification.”
adaptively chooses chunks of video that can be downloaded fast enough, up to the POR at 1
limits of the device's viewport, decoding, and processing capability. YouTube makes
multiple versions of each video at different resolutions, with bigger resolutions having “From start to finish, Carmel adjusts only which stream
higher encoding bitrates. segment the client requests from the server. It says
nothing about adjusting playback of multimedia objects
Ex. 1055 at 053 after those objects have been received.”

See Reply at 4-5
Sur-Reply at 3

See also Petition at 39; Reply at 2-6, 8;
Polish Decl. (Ex. 1002) at 79181, 196



Patent Owner’s claim construction positions before the Board and

the district court are inconsistent

* In contrast, Patent Owner has taken unjustified, inconsistent claim construction positions before the
Board and the district court on the meaning and scope of the challenged claims

Compare
PQO’s expert in the litigation on the ’849 patent: POR and Sur-Reply
14 Q. So }-’011'1'6 reading "audio qualiry” and 13:10:07 “Degrading ls not malntalnlng Vldeo quallty”
15 "video quality" here to mean the best possible 13:10:10
; ; ] : - POR at 45
16 audio quality and video quality that can be 13:10:15
17 obtained while maintaining fluidity? 13:10:18 . ,
i . “Petitioner’s theory therefore depends on
18 A. Correct. 13:10:22

treating degradation of video quality as

Goldman 7/21/25 Tr. (Ex. 1080), 115:14-18 : : o
maintenance of video quality.

19 Q. Okay. And so the video quality may be 13:11:45
20 diminished in order to maintain fluidity? 13:11:48
21 A. Correct. 13: 1151

Goldman 7/21/25 Tr. (Ex. 1080), 116:19-21

Sur-Reply at 17

See also Petition at 45-55; Reply at 20-22;
Polish Decl. (Ex. 1002) at {764, 199-222



Additional Issue 4: PO fails to show that the “maintain quality playback” term is not a

statement of intended use

utilizing optimized decoding processes to maintain
quality playback.

'849 patent, cl. 1.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE See also Reply at 32 5



PO fails to show that the “maintain quality playback” term is not a

statement of intended use

PO confusingly asserts that the functional term “to maintain quality playback” is
structural simply because PO claims it modifies the “optimized decoding
processes” term (POR at 62-63)

PO offers no support for the proposition that a functional statement of intended
use is transformed into a structural limitation when purportedly used as a
modifier

utilizing optimized decoding processes to maintain quality playback.

‘849 patent, cl. 1.

See also Reply at 32



PO fails to show that the “maintain quality playback” term is not a

statement of intended use

* PO did not clearly rely on the “maintain quality playback” term to distinguish the
cited prior art during prosecution

As mentioned in the amendments made to address the 112 issues, applicant has narrowed the The predictor and transcoder determine encoding rate on the server side, before transmission, in real

“metadata” to only claim parameters and supplied host path identification, neither of which are taught time. The player makes no bitstream control decision in this process. The content-network manager,

by Hemy (or by Vetro or Chang, for that matter). which assesses network bandwidth using the predictor, transcodes the input bitstream into a suitable

: = gk encoding rate, and makes the real time determination of what will be player by the player. The content-
Applicant has also clarified that adjusting selection and playback is done autonomously (ie. without

network manager also utilizes information it may have about the player platform to further define the
server-side intervention).

transmitted bitstream. Hence, on Page 6 of the office action about quotes Vetro, “the adaptable stream

delivery system maintains semantic fidelity of the content even when the bitstream needs to be further

In Vetro “the predictor estimates the current network state” ..”in real time” ...the predictor constrains compressed to meet network and user device characteristics, etc.
bitstream data... and this real time update is “directed to the transcoder and the content classifier” and

Maintaining semantic fidelity and further compression are NOT the same as optimized player decoding.
“rate quality trade-offs” for the system to maintain “the semantic fidelity of the content even when the

Semantic fidelity is based on extracted bitstream characteristics for encoding and transmission control
bitstream needs to be further compressed to meet network and user device characteristics”. The

by using the Vetro predictor model and transcoder to adaptively adjust the bitstream for network
“meta-data” among “other features of content characteristics” ....”are used to make rate-quality trade-

bandwidth and to tailor it to operational player characteristics/limitations. Maintaining smooth quality
offs in the content-network manager.”

playback, based on playback efficiency in my specification, involves other factors, and involves dynamic

The content-network manager uses this information, not the player. player executed configurations and optimized decoding, based on the parsed multimedia objects.

’849 patent prosecution history (Ex. 1008) at 580-82.

See also Reply at 32;
Polish Decl. (Ex. 1002) at §[{[67-72



PO fails to show that the “maintain quality playback” term is not a

statement of intended use

* To the extent “maintain quality playback” should be interpreted consistently
across claims, it is a statement of intended use in claim 7 as well

at least one multimedia player configured to
by a multimedia player

utilizing optimized decoding processes to maintain quality

playback. utilizing optimized decoding processes

to maintain quality playback.
'849 patent, cl. 1 '849 patent, cl. 7

See also Petition at 66-67; Reply at 32;
Polish Decl. (Ex. 1002) at {11112, 260-262



Additional Slides




Undisputed elements not challenged by Patent Owner

* Among other things, PO did not dispute or challenge in its POR:

Carmel and Mattavelli (Ground 1) and Carmel and Wang (Ground 2) satisfy claim
elements 1[pre]-1][c.i], and the corresponding elements of independent claims 6 & 7

Carmel and Mattavelli (Ground 1) and Carmel and Wang (Ground 2) satisfy the
additional limitations recited in dependent claims 2-5 and 8-9

Carmel teaches “autonomous” adjustments by a client multimedia player
Mattavelli and Wang teach “optimized decoding processes”

The rationales for combining Carmel and Mattavelli's teachings

See also Petition at 13-35, 55-70, 70-75; Polish Decl.
(Ex. 1002) at 1113-172, 209-222, 223-275, 276-291



The parties agree: high quality, fluid playback is a goal of any real-

time system

“High quality fluid playback is a general goal of any real-time system.”

POR at 39, citing EX2014, 4110

* This undisputed goal and knowledge of a POSA informs how a POSA would

have understood Carmel, Mattavelli, and Wang's teachings (See, e.g., Polish
Decl. (Ex. 1002) §[[177-184, 192-193)

* Carmel, Mattavelli, and Wang'’s teachings are consistent with and in service of
this undisputed goal

See also Petition at 37; Reply at 13-15;
Polish Decl. (Ex. 1002) at §[{[177-184, 192-193



PO ignored how the Petition considers the 1[c.-numbered] elements

together

7 Carmel’s teachings regarding subsequent adjustments to this selection based
on changes to available bandwidth are discussed below for element 1[c.iii].
(Polish, q182.)

Petition at 39 n.7

Additionally, as discussed in greater detail below for claim element 1[c.iv] and
incorporated here, Mattavelli also teaches autonomously adjusting the playback
of received multimedia objects by the client/decoder/multimedia player
according to multimedia object parameters.

Petition at 44-45

Carmel in view of Mattavelli teaches and renders obvious configuring a
Carmel’s multimedia player to utilize optimized decoding processes to play
multimedia objects in a sequence such that fluidity and video and audio quality
playback are maintained.

[1.c.i] playing back received multimedia objects by the
multimedia player, [1l.c.ii] wherein the multimedia
player is configured to play multimedia objects in a
sequence such that fluidity, video quality and audio
quality are maintained by selecting a plurality of said Petition at 45
multimedia objects that reflect available network
bandwidth, [l.c.iii] autonomously adjusting said
selection and playback according to the multimedia
object parameters and supplied host path identification,

Carmel and Mattavelli are both directed to processing multimedia data
ultimately for playback “for the appreciation of a user” (see Carmel, 10:49-50),
with both references teaching techniques for providing the highest perceived
audio and video output quality possible or practicable in view of system

and by constraints, while ensuring playback continuity. (£.g., Carmel, 10:48-54, 11:9-
[1.c.iv] utilizing optimized decoding processes to maintain 18, 7:35-49, Figs. 3D, 6B; Mattavelli, 2309, 2310.)
quality playback.

Petition at 50-51

See also Petition at 39, n. 7, 44-45, 50-52; Reply at 12-13;
Polish Decl. (Ex. 1002) at [4[174, 187, 197

‘849 patent, cl. 1.



Carmel teaches “autonomously adjusting said selection and

playback”

PO’s expert, Mr. Goldman, acknowledged that ABR (adaptive bitrate) streaming was taught by Carmel

37. The 473 Patent further teaches that during real-time streaming, client computers may

select a file from different quality levels corresponding to that slice of multimedia data depending

on the existing network conditions, such as varying bandwidth constrictions and traffic

bottlenecks.’
38.  This feature, totally unavailable in the then-current state of the art was adopted several
years later as standard in the industry. Implementing Adaptive HT'TP Streaming Using the Web,

pp. 1-2 (Exhibit E).

! See ‘473 Patent, 3:5-14 (“In other preferred embodiments, the slices are provided by the

server at multiple resolution or quality levels. Each such level has a different degree of data
compression, and thus corresponds to a different data bandwidth requirement. The client or the
server monitors the data transfer rate of a data link opened therebetween and selects the level that
is appropriate to the link bandwidth. If the monitored data transfer rate changes during
transmission, the quality level is preferably reselected accordingly.”).

Goldman Decl. from Carmel

R Ex. 1081) at 9-10
eexam (Ex. 1081) a See also Petition at 40-44; Reply at 5-8;

Polish Decl. (Ex. 1002) at §9186-198





