Infringement Contentions for U.S. Patent No. 10,986,403 v. Hulu

Plaintiff Piranha Media Distribution, LLC (‘“Piranha”) accuses Defendant Hulu LLC (“Hulu”) of making, using, offering for sale, selling in (including
licensing) and/or importing into the United States Hulu’s platform on any Hulu supported devices, including, but not limited to, Hulu.com on any supported
web browsers like Chrome, Explorer, Firefox; the Hulu mobile application available for Apple iOS devices (including Apple TV, iPads, iPhones and iPod
Touch) on Apple’s App Store and Android devices (including phones and tablets) on Google Play; set-top boxes (e.g., Apple TV and Android TV); smart
TVs (e.g., Samsung, Vizio, LG); Nintendo Playstation; Nintendo Switch; Xbox; Xfinity Flex and X1 TV Boxes; Xumo TV and XiOne Box; Chromecast;
Echo Show; Contour 2 and Stream Player Boxes; and/or other client devices as well and related server-side software and servers, that include Hulu’s ad
insertion technology (collectively, the “Accused Instrumentalities”). See, e.g., “‘Hulu Supported Devices,” available at https://help.hulu.com/article/hulu-
supported-devices (last visited June 27, 2024).

Hulu directly infringes the asserted claims of the *403 patent by performing each and every step of the claims, as shown below. Hulu also directly infringes
the asserted claims of the *403 patent to the extent Hulu contracted with or directed a third-party to perform any of the steps of the asserted claims. Hulu
also directly infringes the asserted claims to the extent it conditions participation in an activity or receipt of a benefit upon performance of a step or steps
of a patented method and establishes the manner or timing of that performance.

In addition, Hulu induces infringement of the asserted claims of the 403 patent by actively providing Hulu’s clients, customers, and end users with access
to the Accused Instrumentality and directing them to use the Accused Instrumentality in an infringing manner. For example, Hulu provides support
services for the Accused Products, including providing instructions, guides, and online materials. See, e.g., “Ads on Hulu” available at
https://help.hulu.com/article/hulu-ads-on-hulu (last visited June 27, 2024). Hulu’s clients, customers, and end users direct or otherwise cause the
performance each and every element of the claims, as shown below. For example, as demonstrated in connection with claims 1, 17, 21, and 22 and their
dependent claims, Hulu clients, customers, and end users exercise control over and benefit from the use of Hulu’s ad insertion technology by using Hulu’s
technology. Hulu is thereby liable for induced infringement of the asserted claims of the *403 patent under 35 U.S.C. § 271(b).

Hulu also contributes to infringement of the *403 patent by offering to sell, selling (including licensing) and importing into the United States the Accused
Instrumentality, which is especially made or adapted for use in an infringement of the 403 patent. The Accused Instrumentality is a material component
for use in practicing the *403 patent and is not a staple article of commerce suitable for substantial non-infringing use. For example, Hulu’s platform,
including Hulu.com, the Hulu mobile application, and related software and servers constitute a material portion of the invention and has no substantial
non-infringing uses. Hulu’s clients, customers, and end users direct or otherwise cause the performance each and every element of the claims, as shown
below. For example, as demonstrated in connection with claim 1, Hulu clients, customers and end users exercise control over and benefit from the use of
Hulu’s ad insertion technology. Hulu is thereby liable for contributory infringement of the asserted claims of the 403 patent under 35 U.S.C. § 271(c).

An analysis of Hulu’s documentation and/or source code may be necessary to fully and accurately describe all infringing features and functionality of the
Accused Products and, accordingly, Plaintiff reserves the right to supplement these contentions once such information is made available to Plaintiff.
Furthermore, Plaintiff reserves the right to revise these contentions, including as discovery in the case progresses, in view of any non-infringement
arguments Hulu may make (e.g., to allege infringement under the doctrine of equivalents), in view of the Court’s final claim construction in this action
and in connection with the provision of expert reports.
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The Accused Instrumentalities implement a digital media player device for controlling digital media presentations.

For example, Hulu’s system for providing ad-supported streaming service is an Over-The-Top (“OTT”) system that is distributed
over the server-side and client-side. Among other things, it is a digital media player device for controlling digital media
presentations. Hulu’s OTT system controls the real-world experience for an end user, based on user interaction with the digital
media presentation, through adaptively selecting alternative sequenced insertion points for presenting the data blocks of the digital
media content and digital advertising content. Hulu’s system for providing ad-supported streaming service is an OTT system that
is distributed over the server-side and client-side.

Hulu’s system for providing ad-supported streaming service is implemented based on DASH interoperability guidelines and the
MPEG-DASH streaming standard (“DASH Standard”), which it helped to write. (See Kelly Capizzi, Hulu Migrates to DASH,
InterDigital (July 9, 2015), https://www.interdigital.com/post/hulu-migrates-to-dash (last visited January 6, 2024)). For example,
in a presentation given at the Demuxed 2019 Conference, Zachary Cava, who was Video Platform Architect at Hulu at that time,
stated, “In our [Hulu’s] service, we primarily use DASH streaming.” Zachary Cava, Scalable Per-User Ad Insertion in Live OTT,
YouTube (Dec. 12, 2019), https://www.youtube.com/watch?v=LFHEko3vC98 (“Demuxed Presentation”) at the 00:42 to 00:46
mark (last visited July 9, 2024).

The diagram below from the Hulu Tech Blog shows how Hulu implements its digital media player device for controlling digital
media presentations.
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The Anatomy of a Live OTT Service, Hulu Tech blog, Medium (Sept. 18, 2018), https://medium.com/hulu-tech-blog/the-anatomy-
of-a-live-ott-service-c8f6078b24d3, (last visited July 1, 2024) (“Hulu Tech Blog”). The manifest generation block in the Hulu
Tech Blog diagram above controls digital media presentations.

Figure 1 of the DASH Standard further depicts the configuration of Hulu’s digital media player device for controlling digital media
presentations:
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Figure 1 DASH-IF Ad Insertion Architecture

IOP-5 V5.0.0, DASH-IF
https://dashif.org/docs/IOP-Guidelines/DASH-IE-IOP-Part5-v5.0.0.pdf (“DASH Part 5”) at Figure 1 DASH-IF Ad Insertion

Interoperability Points;

Part 5: Ad

Insertion

in DASH (Nov. 29, 2021),

Architecture (“DASH diagram”). In this figure, the functionality of the manifest generation block is represented by the functional
block “Ad Insertion MPD Manipulator (Proxy).”
In a March 31, 2020 presentation as part of the DVB World Webinar, Zachary Cava, Video Platform Architect at Hulu, explained
how OTT systems, like Hulu’s, use digital media player devices to control digital media presentations, by explaining a series Of
Interfaces (abbreviated to “IF”’) from DASH Part 5.
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DVB webinar: DASH - from on-demand to large scale live for premium services, (Mar. 31,

2020), https://www.youtube.com/watch?v=1EwgPZFIL DKk (“Ad Insertion in Live Content” presentation by Zachary Cava (“Cava
Presentation”) at the 28:10 mark to the 43:20 mark) (last visited July 7, 2024).

Hulu’s digital media player device for controlling digital media presentations is visible to an end user through interaction with the
Hulu user interface displayed on the end user’s personal device. Hulu’s OTT system controls the presentation of the digital media
content presented in the user interface.
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Screenshot of Hulu user interface on web browser, hulu.com.
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Screenshot of Hulu user interface on web browser, hulu.com. When an end user selects a thumbnail representing digital media
content they want to watch, the Hulu OTT system controls the presentation of that digital media through the Hulu user interface.
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Hulu’s website identifies “Hulu supported devices” that support the Hulu OTT system and are part of the claimed “digital media

player device”:

Amazon Fire tablets

Amazon Fire TV (Fire OS 5.0 and later)

Android phones and tablets
Android TV devices

Apple iPhones and iPads

Apple TV (4th generation and later)
Chromecast

Contour 2 and Stream Player Boxes*
Echo Show (8, 10, and 15)

LG WebOS smart TVs

Nintendo Switch (R1 and Lite)
Playstation 4 and 5

Roku

Samsung smart TVs

Vizio SmartCast TVs

Web browsers

Xbox

Xfinity Flex and X1 TV Boxes*

Xumo TV and XiOne Box

Hulu supported devices

hulu

5 Suggested Articles
Hulu supported devices

|
.

and select add-ons ave not suppovted on Xfinty X1 TV Bowes and o
s

Hulu supported devices, HULU, https://help.hulu.com/article/hulu-supported-devices (last visited July 10, 2024).

Each of these devices implements Hulu’s Accused Instrumentalities in a substantially identical manner for purposes of these

infringement contentions, such that proof of infringement with respect to one listed device applies equally to all listed devices.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
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[1b.1] one or The Accused Instrumentalities utilize one or more processors.

more processors
Hulu’s digital media player device for controlling digital media presentations includes one or more processors. For example,

for
Figure 1 of the DASH Standard identifies an “Ad Insertion MPD Manipulator” that is part of a digital media player system on the
server side. Figure 1 includes multiple servers, for example, each of which includes at least one processor.
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DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture (“DASH diagram”).
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Within the “Ad Insertion MPD Manipulator (Proxy),” Figure 1 of the DASH Standard identifies an “Ad avail processor.” The
DASH Standard defines the “ad avail processor” as:

ad avail processor — logical service that, given cue data, determines the placement of advertisement content within a
stream and describes the necessary ad decision service communications

DASH Standard at § 3.1.

As a result, Hulu’s digital media player device for controlling digital media presentations includes at least one processor.

The DASH Standard identifies additional structures that utilize one or more processors. For example, in Figure 1 presented above,
the “MPD Generator and DASH Packager (Encryption)” and “Ad Content Server” are part of a remote system that transmits media
content and digital advertising content, which would, necessarily, require the use of one or more processors.

As set forth above, the Accused Instrumentalities include additional processors that they use to control digital media presentations.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities receive data comprising digital media content and digital advertising content.

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark (last visited July 7, 2024).

In that presentation, as part of his explanation of IF-0 in the DASH Standard, Mr. Cava stated, “Starting from the very beginning
of a Live Stream source, you have a Contribution Link, which is giving you your mezzanine video and audio, that’s being fed into
an ABR encoder, which is going to be producing well-formed CMAF content out to the DASH Packager.”
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Cava Presentation at 32:33 to 32:53 mark. Thus, a remote system transmits data comprising digital media content and digital
advertising content to the Accused Instrumentalities. As Mr. Cava goes on to explain, after some processing, this data, comprising
digital media content and digital advertising content, is passed on to Hulu’s digital media player device. Cava Presentation at 32:53

to 33:20 mark.

Another example of Hulu’s digital media player device receiving data comprising digital media content and digital advertising
content is shown in Figure 1 of the DASH Standard, where the “DASH Packager” and “Ad Content Server” are part of a remote
system and respectively transmit media content and digital advertising content. The Ad Insertion MPD Manipulator is part of a

digital media player system on the server side.
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Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture.

The DASH Standard, with reference to the DASH diagram above, provides further detail:

An Ad Insertion MPD Manipulator uses the inputs of IF-2 and IF-3 to generate a DASH presentation that is a mixture
of content and advertisements. In the SSAI architecture, the manipulator uses IF-4 to ask an Ad Decisioning / Content

DASH Part 5 at 8 4.3. As aresult, the Accused Instrumentalities include a digital media player device that controls the presentation
of digital media and receives, by at least one remote system, data comprising digital media content and digital advertising content.
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Likewise, the Hulu Tech Blog shows that the remote “Dash Packager” and “Ad Server” provide digital media content and digital

advertising content, respectively, to the Hulu digital media player system.
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The Anatomy of a Live OTT Service, Hulu Tech blog, Medium (Sept. 18, 2018), https://medium.com/hulu-tech-blog/the-anatomy-
of-a-live-ott-service-c8f6078b24d3, (last visited July 1, 2024) (“Hulu Tech Blog™).

For example, the Hulu client, running on a browser, requests video.mp4 files, in byte ranges, using GET requests.
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X Headers Payload Preview Response Initiator  Timing

v Request Headers

:authority: http-fa-darwin.hulustream.com
:method: GET
path: /219/189162219/stream_0188a695-f669-51f8-356f-

0032822f835b_1000116415099_H264_3200_1000116443261_

3781084-5690731

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

Content-Range

|H264_3200_1000116443261_video.mp4 bytes 0-7945/971920801
|H264_3200_1000116443261_video.mp4 bytes 3781084-56907231/971920801
|H264_3200_1000116443261_video.mp4 bytes 5i -8042084/971920801

|H264_3200_1000116443261_video.mp4 bytes 8042085-10051263/971920801

_H264_3200_1000116443261_video.mp4 bytes 10051264-11814022/971920801
_H264_3200_1000116443261_video.mp4 bytes 11814023-13560195/971920801
H264_3200_1000116443261_video.mp4 bytes 13560196-15697579/971920801
H264_3200_1000116443261_video.mp4 bytes 15697580-17073726/971920801

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

The same is true for audio files. The Hulu client requests audio .mp4 files that correspond to the video .mp4 files, in byte ranges.
In the example shown below, the Hulu client requests byte ranges 0-7732 of an audio .mp4 file, and in the next request for that
audio file, requests a byte range starting with the next byte (i.e., 7733). Similarly, the Hulu client requests byte ranges 0-7945 of
a video file, and in the next request for that video file, requests a byte range starting with the next byte (i.e., 7946).
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‘ 7 Content-Range T
f < 2ch_1000116417458 audio.mp4 bytes 0-7732/22268717
' 16426027 video.mp4 bytes 0-7945/297804765
2ch_1000116417458 audio.mp4 bytes -51155/22268717
6426027 video.mp4 bytes 7946-659344/297804765

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

The same is also true for advertisements. In this example, the Hulu client displays an advertisement that is an .mp4 file retrieved
from a URL that is publicly accessible.
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[1c] a user The Accused Instrumentalities present a user interface input for allowing a user to control a course of presentation of the digital
interface input media content received.
for allowing a
user to control a  For example, the Hulu client, which is part of Hulu’s digital media player system, has a user interface configured to allow a user
course of to control a course of presentation of the digital media content received. The Hulu user interface allows user control of content by,

presentation of among other things, playing, pausing, and moving the playback position in the time bar to jump back and forward through content.
the digital media
content received;

* REWIND 10 8EC

I G 14 ©

Screenshot of Hulu user interface on web browser, hulu.com.

For example, the B user interface input allows the user to move the play position forward in the content if it has been paused.
Pressing this toggles between playing and pausing content. The B user interface input allows the user to move the play position
backward 10 seconds from the current position. The B user interface input allows the user to move the play position forward 10
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seconds from the current position. The B user interface input allows the user to move the play position back to the beginning of
the content. The Bl user interface input allows the user to increase or decrease the volume or mute the audio.

Another user interface input that allows a user to control the course of presentation of digital media content is the ability to drag
the play position (the white dot on the timeline) forward or backward along the timeline. In the example below, the user jumps
from 0:29 to 2:13.

Screenshot of Hulu user interface on web browser, hulu.com.

If the user advances far enough in advance on the timeline, Hulu may require the user to watch ads before the content continues,
for example, at predetermined ad break points (shown as small yellow circles in the timeline).
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B8 Your video will continue from this point after the break.

20:3)

—

3 Your video will continue from this point after the break.

B8 Your video will continue from this point after the break.

34,40
— ——————

Bl Your video will continue from this point after the break.

EX] Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
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infringement contentions once such information is made available to Plaintiff.
The Accused Instrumentalities have an intersplicer for controlling one or more insertion points of the digital advertising content
into the digital media content thereby sequencing the digital media content and the digital advertising content.

For example, the functional block Ad Insertion MPD Manipulator is an intersplicer for controlling one or more insertion points of
the digital advertising content into the digital media content. The DASH Standard’s definition of the “ad insertion MPD
manipulator” confirms that it can change a DASH MPD by controlling where advertisements are inserted into digital media content.

ad insertion MPD manipulator — functional entity that proxies a DASH MPD and may change it to insert the ad
creative in the streaming presentation. It may also embed other ad related metadata, or remove ad related metadata in
the MPD

DASH Standard at § 3.1. The MPD generated by the Ad Insertion MPD Manipulator is a manifest that sets forth the sequence in
which the digital media content is played.

Likewise, Figure 1 from the DASH Standard shows that the “Ad Insertion MPD Manipulator” is an intersplicer for controlling one
or more insertion points of digital advertising content into the digital media content by showing that the Ad Insertion MPD
Manipulator receives inputs from, among others, the “DASH Packager” and “Ad Content Server” and outputs, among other things,
an “MPD with ad avails” to the DASH Access Client.
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Figure 1 DASH-IF Ad Insertion Architecture

The DASH Standard explains Figure 1 further by stating that the “Ad Insertion MPD Manipulator uses the inputs IF-2 and IF-3 to
generate a DASH presentation that is a mixture of content and advertisements.” Thus, the Ad Insertion MPD Manipulator orders

data blocks of the digital media content into a content stream for the user.
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4.3 Overview on Interfaces and Functions

The Ad Insertion architectures start with the ingest of an input stream over IF-0 which is processed by an ABR Encoder
and output as well-formed CMAF content over the IF-1 interface. A DASH Packager / MPD Generator uses IF-1 input
to generate a conformant DASH content presentation that is sent over IF-2 and additional opportunity metadata that is
sent (IF-3).

DASH-IF

13 DASH-IF IOP-5 V5.0.0 (2021-11)

An Ad Insertion MPD Manipulator uses the inputs of IF-2 and IF-3 to generate a DASH presentation that is a mixture
of content and advertisements. In the SSAI architecture, the manipulator uses IF-4 to ask an Ad Decisioning / Content
Server to provide advertisement placements for the content stream, possibly utilizing client sourced parameters from IF-
7, before generating the final DASH MPD for IF-5 which contains metadata about the inserted ads via IF-6. In the
SGALI architecture, the manipulator does not immediately use IF-4, instead it embeds opportunity information from IF-3
into the DASH MPD IF-5 output so that the DASH Client may later use IF-7 to retrieve the proper ad placements by
sending this opportunity information along with client source parameters to the manipulator.

The DASH Client utilizes the reference media pipeline provided by IF-9 to perform seamless playout of the mixed
content and ad presentation obtained via IF-5. Ad measurement and tracking is enabled in the client by IF-8 utilizing the
ad metadata embedded as part of IF-6.

In Table 1 the interfaces defined are detailed with clause references and some example instantiations. Each interface
clause will provide an informative overview of said interface and where aspects of the interface fall within the scope of
this document, normative requirements will be provided.

DASH Standard at § 4.3.
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Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad

Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-4 in the DASH Standard, Mr. Cava stated, “The prepared content [from the
DASH Packager] is then consumed by an Ad Insertion MPD Manipulator, or an Ad Proxy, and that is the mechanism that
communicates with an ad decisioning exchange service that will take parameters for decisioning and internally perform
decisioning.”

DASH-IF Ad Insertion Architecture
IF-4: Ad Decisioning and Exchange Interfaces
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Cava Presentation at 33:33 to 33:56 mark.
Mr. Cava further explained, in the context of IF-5, “From there we’ll go ahead and provide well-formed ad insertion content that
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the MPD Manipulator can go ahead and combine with the original content to produce a[n] interleaved stream of content and

advertisements. And this stream is communicated again with a DASH down to the clients.”

DASH-IF Ad Insertion Architecture
IF-5: MPD and Segments with Ad Placement
Relerence
Playhack
Patform
."'-.-"n:ﬂ-. e
“Corfigoration”
Contribution sl
Link
. , B . 1
] £ T L LT I | W PR— —
ABR encoder MPD Generator —Ad avails (SCTE-3 =»- procassoc '
|_0£\1[—?F,C)M.F —elydala—| m.:: DASI —==Ad prepared MPD— {-A:_,ment ] DASH
BCKager Ad Prepared | Packager N i~ L —PD with ad avais— Aoceis C
[Encryption) — l;\caa -7 (Encryption) L i) Prapared Segmentss  Ad haertion e e | . coess Clent
’ : I MPD Manipuislor gm0 DecEIoN_
I (Proxy) P i
l 1
—
—{l da— —{F-dc —F L e ﬁ
Ad Decision Content
Dyramec . =
Parammlers = _ Conmiioning ]
Ad Content o0 o metars =
r-1
A I A
Dyramc Ad Ad 5 Ad Contert .
Decsion [+ L bzl j— . - = - Reparting
Sarvar Transcoding Contem ' Sarver Server
—— — 1 5
Ad Selsction =
a==DASH | .
= o [1dustry Forum

Cava Presentation at 34:00 to 34:25 mark.
Thus, Mr. Cava demonstrates that the Ad Insertion MPD Manipulator is an intersplicer for controlling one or more insertion points

of the digital advertising content into the digital media content thereby sequencing the digital media content and the digital
advertising content and is in communication with the advertisement rotator.
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Likewise, the Hulu Tech Blog confirms that the Accused Instrumentalities include an intersplicer for controlling one or more
insertion points of the digital advertising content into the digital media content thereby sequencing the digital media content and
the digital advertising content. For example, the “Manifest Generation” in the figure below is an intersplicer that controls the

insertion points of digital advertising content.

Live OTT Service on Hulu

HLS /

H Dash Packager
>1000 Live Encoding ge
Network Feeds Vendor

Metadata

> y» | Client Gateway
Service

-:. In Program
= Cues (SCTE-35)
Manifest Manifest
’| Generation | "| Cache

Digital Rights
Ad Server Management
System

Ad
Intelligence

Hulu Tech Blog

For example, Hulu presents content with predetermined ad insertion points. Those ad insertion points may be shown on the timeline
bar, as in the example shown below.
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EX] Your video will continue from this point after the break.

Hulu

B8 Your video will continue from this point after the break.

20:3)

—

3 Your video will continue from this point after the break.

B8 Your video will continue from this point after the break.

34,40
— ——————

Bl Your video will continue from this point after the break.

Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.
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The Hulu client presents content, and presents advertisements, by displaying different video files, and sequences video from content
files and advertisement files. For example, if a user plays content up to an ad insertion point, or skips past an ad insertion point,

Hulu may pause the main content and play one or more advertisements instead.

B8 Your video will continue from this point after the break.

14:51
B Your video will continue from this point after the break.

118 VISIT ADVERTISIR'S SITE

Ameortoa’s National Parks

Screenshot of Hulu user interface on web browser, hulu.com.
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In the example below from a web browser, Hulu uses what it calls “ad-video-player” to present advertising content, and “content-
video-player” to present content. When the “ad-video-player” is playing, the “content-video-player” is paused, and vice versa.
Both players can be paused at the same time. In this example, the “content-video-player” played content starting from 28 minutes
and 16 seconds into the content, then paused as the “ad-video-player” loaded an advertisement file and began playing at the start
(0:00) of that advertisement file.

C A Notsecure  hubs COMMWSICH/SOTd 3689 a0 4110- o859

B 16 visiT ADVERTISER'S SITE

o

o
#: video.id ] paused? f currentTime i“frames decoded | event 1
1: i pl pau | 0:00 | o |
src: (no src)
| 28:16 | 350 |
src: blob:https://www.hulu.com/423911a7-4a03-40be-b17e-9f9513009838
2: ad-video-player | | 0:00 | o |
src: http://ads-fa-darwin.hulustream.com/published/2024/5/17/8/sp_ads_018f872
content-video-player | paused | 39:43 | 680 | seeked to 39:43
3: | 0:00 | 11 |
| 39:43 | 683 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
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Hulu
JavaScript reporting out video-related events.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities sequence the digital media content and one or more data blocks of the digital advertising content
into a content stream playable as audio or visual content perceivable by the user.

The MPD generated by the Ad Insertion MPD Manipulator is a manifest that sets forth the sequence in which the digital media
content is played.

ad insertion MPD manipulator — functional entity that proxies a DASH MPD and may change it to insert the ad

creative in the streaming presentation. It may also embed other ad related metadata, or remove ad related metadata in
the MPD

DASH Standard at § 3.1.

The DASH Standard sets out different architectures by which Hulu’s Accused Instrumentalities can sequence one or more blocks
of digital media content and one or more blocks of digital advertising content into a content stream playable as audio or visual
content perceivable by the user:
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5.6.2.2 Decisioning Modes

The decisioning mode of an Ad Decisioning Server dictates how the server chooses to fulfil ad requests made by a
caller. The Ad Insertion MPD Manipulator must specify the decisioning mode for the Ad Decisioning Server to use via
[F-4a based on the implemented ad insertion architecture. There are two general modes of ad decisioning that the SSAI
and SGALI architectures respectively enable: stream level decisioning and pod level decisioning.

With stream level decisioning, all advertisement opportunities are decided prior to DASH client receiving the stream. A
SSAI architecture accomplishes this by having the Ad Insertion MPD Manipulator send the IF-3 supplied opportunity
metadata to the Ad Decision server via [F-4a. The result of the ad decision request will contain advertisements for the
entirety of the stream which the Ad Insertion MPD Manipulator transforms into an IF-5 manifest a mixture of content
and advertisements.

After a DASH client receives a stream produced from an SSAI architecture, the stream will remain fixed for the
duration of the playback session, e.g. the same advertisements will play again should the user choose to rewind the
stream.

With pod level decisioning, advertisement opportunities are decided just as the DASH client reaches the opportunity
within the stream. A SGAI architecture accomplishes by having the Ad Insertion MPD Manipulator use the IF-3
supplied opportunity metadata to generate an IF-5 manifest with a mixture of content and remote entities that represent
opportunities. As the client reaches remote entities during playout, the client utilizes IF-7 to return the opportunity
metadata to the Ad Insertion MPD Manipulator which then sends the data to the Ad Decision server via I[F-4a. The
result of the ad decision request will contain advertisements for this single opportunity which the Ad Insertion MPD
Manipulator transforms into an IF-7 response for the client to consume.

After a DASH client receives a stream produced from an SGAI architecture, the stream can continue to change for the
duration of the playback session, e.g. the advertisements can be re-decisioned should the user choose to rewind the
stream.

DASH Standard at § 5.6.2.2.

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-5 in the DASH Standard, Mr. Cava stated that the Ad Decision Server (and
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related structures) advertisement rotator, “provide well-formed ad insertion content that the MPD Manipulator can go ahead and

combine with the original content to produce a[n] interleaved stream of content and advertisements. And this stream is
communicated again with a DASH down to the clients.”

DASH-IF Ad Insertion Architecture
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Cava Presentation at 34:00 to 34:25 mark.

Thus, the sequencing performed by the Ad Insertion MPD Manipulator comprises interleaving one or more data blocks of the
digital media content and one or more data blocks of the digital advertising content into a content stream playable as audio or visual

content perceivable by the user.
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For example, the Hulu client presents the .mp4 content and ad files that it receives and presents them as a single video presentation
to the user, at the same URL. The “ad-video-player” and the “content-video-player” pause or play as needed to present ads and

content.

hulu.com/watch/507d3689-a9d0-4f1e-a8f5-9dd92f4a8f3f

hulu.com/watch/507c¢

LH264_3200_1 000116443261_video.mp4 | H264_3200_1000116443261_video.mp4
872043 _H264_1000.mp4

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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hulu.com/watch/507d3689-a9d0-4f1e-a8f5-9dd92f4a8f3f hulu.com/watch/507d3689-a9d0-4f1e-a8f5-9dd92f4a8f3f

1deo-playe 11 ad-video-player | paused
src: http://ads-fa-dar src: (no src)

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[1d.3] the content  The content stream sequenced by the Accused Instrumentalities comprises one or more initially sequenced insertion points at
stream which the digital advertising content is scheduled to be presented relative to the digital media content during play.

comprising one
or more initially ~ For example, both the Hulu Tech Block and Figure 1 of the DASH Standard indicate that SCTE-35 signaling is used to identify

sequenced insertion points in the media for ads. “Opportunity metadata is made up of the original descriptive metadata of the input media
insertion points related to signaling of ad opportunities and the content segmentation information generated by the DASH Packager.” DASH
at which the Standard at § 5.5.1. “For the purposes of this document, we will assume the carriage of opportunity metadata via SCTE-35
digital signaling in DASH MPD Events.” DASH Standard at § 5.5.1.
advertising
content is 55 IF-3: Ad Avail Si -
. -3: vail Signallin
scheduled to be 9 9
presented relative .o Introduction
to the digital
; Opportunity metadata is made up of the original descriptive metadata of the input media related to signalling of ad

media content i T : : e s

. ] opportunities and the content segmentation information generated by the DASH Packager. Carriage of opportunity
durlng play1 metadata in the presentation output by the DASH Packager / MPD Generator is done via IF-3.

The following normative statements on opportunity metadata carriage are made:
e Opportunity metadata shall be carried through DASH MPD Events.

The requirement of MPD Events over other carriage mechanisms is made such that the downstream Ad Insertion MPD
Manipulator can perform insertions without accessing the content segments.

NOTE:  This does not exclude the option that equivalent metadata is present inband, but it is not expected that the
MPD Proxy make use of such inband information.
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While the carriage method is considered normative, the format of the metadata is workflow dependent. Examples of
known schemes are provided in the subsequent sub-clauses of this interface. For the purposes of this document, we will
assume the carriage of opportunity metadata via SCTE-35 signalling in DASH MPD Events. Other methods and
formats may be used, but a service provider should understand the downstream system effects if the packager does not
follow this assumption.
Any opportunity metadata used in the context of this specification MUST provide:
. the presentation time (in media time) of the splice point that corresponds to the start of an opportunity.
. either:
- the guaranteed accurate duration of the opportunity, or
- an expected duration of the opportunity, if known, and

- the identifier of a later metadata event that will signal the accurate end of the opportunity

As an example, clause 5.5.2 provides an overview how SCTE-35 can be used to fulfil the requirements of a DASH-IF
external opportunity signalling.

DASH Standard at 8 5.5.1. Thus, SCTE-35 and/or other signaling is used to arrange the advertising blocks within the content
stream at initially defined insertion positions relative to the media sections.

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-3 in the DASH Standard, Mr. Cava stated, “the other piece [of inputs from
the DASH Packager] is the ad avail information which provides details around how long an opportunity exists, and where the
opportunity exists, in the stream.”

34 Hulu, LLC - Ex. 1016, Page 000034


https://dashif.org/docs/IOP-Guidelines/DASH-IF-IOP-Part5-v5.0.0.pdf
https://www.youtube.com/watch?v=1EwqPZF9LDk

U.S. Patent No. Hulu

10,986,403
DASH-IF Ad Insertion Architecture
IF-3: Ad Avail Signaling
Rederence
Playback
Platham
- Saruice
(_Izllrlg.ll-lil_-_'_l- j ;
Conlribaion - R0 2=
Link 28 =F
! =% E&
¥ | — Sy ;T
Ad aval -
| I
ABR ancodar MPD Ganeralor  —A&d avais {SCTE-S 'i=I-- prooessor | d Medadata "'
150y BMFF MG MAF Mesadal and DASH —L.l"||:| praparst F-'I:'EI » I—Semenn&—'—-— HasEH
Fackagpa Package 1 L —8PD wi In ?
Sl Ad Prepared | ’ Dowith ad avals—— - ass Clanl
[Encrplich) —— Mada T [Encryplion] -1 Pregaced Segments=  Ad neerion 4 Diecisi | .
= [ KD Manipulator q—par.a::ﬁ:::_ T —_—
| [Progy)
|
—IFfa— —IF4 — IF-d b
B Decision . Caonband
Faramelnrs Ag’é:‘:;:;ﬂ Condifianing
Paramalers
At . | A
. Dyraamic Ad ad 7 | Al Canbant .
Deecigion Transcoding "' Crntent f{ ST Regarling
Server | Server
|
- f
Ad Sakclion fu
Re=DASH | .
ety Forum

Cava Presentation at 33;20 to 33:33 mark.
As a result, the SCTE-35 data transmitted from the DASH Packager to the Ad Insertion MPD Manipulator intersplicer identifies
initially sequenced insertion points in the content stream where digital advertising content is scheduled to be presented relative to

the digital media content during play.

In the example below, Hulu has predetermined advertisement insertion points. As the Hulu client reaches those insertion points,
it plays advertisements. Specifically, the Hulu “content-video-player” pauses and the Hulu ‘“ad-video-player” plays
advertisements, then the “ad-video-player” pauses and the “content-video-player” resumes playing content. In the example below,

at event # 1, the “content-video-player” plays content starting at the 39:22 mark.
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America’s National Parks

A &

#: video.id | paused? | currentTime | frames decoded | event |

G- ad-video-player | paused | 0:00 | e |
src: (no src)
| 39:22 | 70 | |
src: blob:https: /34480000 -e4 4672 -bbf 7304187ed

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event # 2, the “content-video-player” pauses at 39:58, and at event #s 3-9 the “ad-video-player” plays
multiple advertisements while the “content-video-player” remains paused.
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2: ad-video-player | | 0:00 | 17 |
src: http:// -a-darwin.hulustream.com/published/2024/4/14/7/sp 918ee0
| 39:58 | 942 | pause at 39:58
3: | | 0:00 | 18 | play at
| 39:58 | 942 |
9: i-video-player | | 0:00 | 18 | play at o:0
src: http:// -fa-darwin.hulustream.com/published/2024/7/2/7/sp 019674
| 39:58 | 942 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event #10, the last advertisement for the advertisement break has ended, and both “ad-video-player” and
“content-video-player” are paused.
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« A Notsecure  hulu comMwate V5073 3689 -a90 411 - alifs Sda9 2948131

B visit AovERTISER'S SITE

10: : | | 0:15 | 361 |
| | 39:58 | 942 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event # 11, the “ad-video-player” remains paused, and “content-video-player” resumes playing content
after the ad break. More specifically, the “content-video-player” jumps forward by less than 1 minute (“seeked to 40:02”) and then

38 Hulu, LLC - Ex. 1016, Page 000038



U.S. Patent No. Hulu
10,986,403
plays content. The “content-video-player” then has the video content from 39:18 to 40:12 buffered, that is, a continuous range of
video content from before and after the ad break (recall that the “content-video-player” started playing at 39:22 at event #1 shown

above.

0:00-0:15

|lended at ©:15
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running

JavaScript reporting out video-related events.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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Hulu

The Accused Instrumentalities’ processors use one or more adaptive preference rules to adaptively modify a presentation position
of the digital advertising content from at least one of the one or more initially sequenced insertion points to one or more alternatively
sequenced insertion points in the digital media content in response to user input updating a current play position.

For example, when Hulu controls digital media presentations, it performs the step of adaptively re-sequencing the content stream
into a modified content stream to reflect user input.

For example, in response to a user jumping back in a live stream and subsequently jumping forward past an ad location in the time
bar or attempting to jump forward past an ad location in a VOD stream, Hulu will adaptively re-sequence the content stream to
force the user to watch an ad, as required by the ad-presentation rules, even if the play position is in a media section of the time
bar in the user interface. The resequencing step is performed by the Hulu system, e.g., by Hulu’s Ad Insertion MPD Manipulator
and/or the Hulu client.

Hulu’s adaptive re-sequencing includes updating a current play position to a new play position in the digital media content detected
at the digital media player system. When the user attempts to play media content after jumping forward past an ad, the new play
position in the media content is reflected in the time bar.

The updating step is performed by the Hulu system, e.g., by Hulu’s Ad Insertion MPD Manipulator (and its Ad avail processor)
and/or the Hulu client (and its processors).

In the example below, at event #1, the Hulu client plays content starting at 28:16.
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a
© o
IE = R —— z 7
[ #: video.id | paused? | currentTime | frames decoded | event |
‘
[1: ad-video-player | paused | 0:00 | o | |
src: (no src¢)
content-video-player | | 28:16 | 350 | |
src: blob:https://wew.hulu,com/423911a7-4303-40be-b17 £0c1

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, the user moves the slide bar to jump forward, past two of the original ad insertion points.
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28:15
] Your video will continue from this point after the break.

—_—
2815
B8 Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event # 2, the “ad-video-player” is no longer paused, and has a source (“src”) that is an advertisement
video file; “content-video-player” has paused, and has jumped ahead (“seeked”) to 39:43. In response to the user input updating a
current play position in the content stream to a new play position in the content stream that attempts to jump one or more ad
insertion points, the processors adaptively modify a presentation position of the advertising content from the initially sequenced
insertion point (before the red arrow) to the alternatively sequenced insertion points (after the red arrow). Here, the adaptive
preference rules employed by Hulu will force the immediate presentation of the ad when the user selects a play position in the
content.
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America's National Parks »)) America’s National Parks v

o
#: video.id | paused? | currentTime event lbuffered range(s)
1: | 0:00
src: (no src)
| 28:16 play at 28:16 [28:02-28:25
src: blob:https://www.hulu.com/423911a| BOR983!
23 ¢ f | 9:00
src: http:/, fa-darwin.hulustream.c{ VY8/sp 018f872 |356F-00588922316 100018
| 13 | | [28:02-28:38;

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event #3, the “ad-video-player” starts playing an advertisement at the start of that advertisement (0:00),
while the “content-video-player” remains paused.
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A Notsecurs  hudu com/wat

Bl 16 VISIT ADVERTISER'S SITE

3: player | 0:00 | 11 | §
content-video-player | paused | 39:43 | 683 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at events #4 through #7, the “content-video-player” remains paused while the “ad-video-player” plays video
advertisements from each advertisement’s start to end.
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[a: ad-video-player | paused | 0:30'] 720 |' er
| 39:43 | 683 |
5e ad-video-player | | 0:00 | 25 |
src: http:// a-darwin.hulustream.com/published/2024/6/5/9/sp
| 39:43 | 683 |
6: ad-video-player | paused | 0:30 | 900 | er
- | 39:43 | 683 |
7: ad-video-player | [ 0:00 | 18 | i
src: http: a-darwin.hulustream, com/pub 024/6/7/9/s )1
| 39:43 | 683 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event # 8, the last advertisement for the current ad break has ended, and both “ad-video-player” and
“content-video-player” are paused.
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|8: i | 0:30 | 720 |
| | 39:43 | 683 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event #9, the “ad video-player” remains paused as “content-video-player” jumps (“seeked”) to 41:22,
ahead of where the player was paused (at 39:43 at event #8) in order to resume playing content at the user’s desired new play
position.
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a
[=)

#: video.id | paused? currentTime frames decoded event | buffered range(s
LR
8: ad-video-player | paused | 0:30 720 ended at 0:30 | 9:00-0:30

| | | 683 | | 28:02-28:38; 39:43-39:56

ad-video-player | paused | 0:00 0| |
src: (no src¢)
| 684 | 28:02-28:38; 39:43-39:56;

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.
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In contrast to the example shown in [1d.3], when the user skips ahead past the ad break, the “content-video-player” has disjointed
time ranges of content buffered. When the user does not skip ahead, the player has a continuous range of content buffered, from
before and after the ad break. The Hulu client played content up to the ad insertion point, then played ad files while the content
was paused, then resumed playing content. In contrast, when the user skips ahead, the “content-video-player” pauses and the Hulu
client switches to displaying an advertisement video file. The “content-video-player” then plays content at the user’s desired
starting position. The “content-video-player” buffers, but does not play, a small amount (13 seconds from 39:43-39:56 in the

example below) of content from the original ad insertion point, then buffers content as needed for playing content starting from the
user-selected new play position.

Did not skip ahead Skipped ahead to 41:22

0 ad-video-player | [V:N,I.\‘,‘lr’ [ended at ©:15

11: ad-video-player | paused

§i
I \

|

‘(-‘.’Fﬂ:
“en
0:00-0:15 ended at 9:30 | ©0:00

| 28:02-28:38; 39:43-39:56;

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.
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An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

At least one of the one or more alternatively sequenced insertion points of the Accused Instrumentalities is different from the one
or more initially sequenced insertion points relative to the digital media content within the content stream.

The initially sequenced insertion points result in advertisement files being played after a pre-designated time in the content’s
timeline, but the alternatively sequenced insertion points result in advertisement files being played at a different time in the
content’s timeline. For example, in the example shown in [1d.3], when the user does not jump ahead and the player uses the
initially sequenced insertion points, the “content-video-player” plays content right up until the ad insertion point (39:58 in the
example below), then pauses while “ad-video-player” plays advertisements, then resumes. In contrast, when the user skips ahead,
the alternatively sequenced insertion points are different relative to the digital media content because, for example, the “content-
video-player” plays content only until the user selects a new play position (shortly after the timeline shows 28:15 in the example
below), and does not play content in the time range before the initially sequenced insertion point, then pauses while the “ad-video-
player” plays advertisements, then plays content from the users’ desired starting point.

In the example below, at event # 2, the “content-video-player” pauses at 39:58, and at event #s 3-9 the “ad-video-player” plays
multiple ads while the “content-video-player” remains paused.
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2: ad-video-player | | 0:00 | 17 |
src: http:// -a-darwin.hulustream.com/published/2024/4/14/7/sp 918ee0
| 39:58 | 942 | pause at 39:58
3: d-video-player | | 0:00 | 18 | play at
- | 39:58 | 942 |
9: i-video-player | | 0:00 | 18 | play at o:0
src: http:// -fa-darwin.hulustream.com/published/2024/7/2/7/sp 019674
| 39:58 | 942 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In contrast, when the user skips ahead, the “content-video-player” does not play content up to the original ad insertion point at
39:58. Instead, at this example, the “content-video-player” plays content up until shortly after 28:15, then pauses.
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28:15
] Your video will continue from this point after the break.

D ——
2815

B8 Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example below, at event # 2, the “ad-video-player” is no longer paused, and has a source (“src”) that is an advertisement
video file; “content-video-player” has paused, and has jumped ahead (“seeked”) to 39:43, but does not play any content at 39:43.
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America's National Parks

#: video.id | paused? | currentTime
1: | 0:00
src: (no src)
| 28:16
src: blob:https://www.hulu.com/423911a
23 ¢ f | 9:00
src: http:/, fa-darwin.hulustream.

America's National Parks v

event

play at 28:16

]:28:02~28138;

lbuffered range(s)

|28:02-28:25

356F -00588922316 100018

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running

JavaScript reporting out video-related events.

In the example below, at event #3, the “ad-video-player” starts playing an advertisement at 0:00, while the “content-video-player’

remains paused.
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A Notsecurs  hudu com/wat

Bl 16 VISIT ADVERTISER'S SITE

| 0:00 | 11 | &

3: | eo-player
content-video-player | paused | 39:43 | 683 |

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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The one or more alternatively sequenced insertion points of the Accused Instrumentalities are adaptively selectable by the
intersplicer according to selection criteria defined by the one or more adaptive preference rules taking into account the new play
position and at least one of a length of time associated with playing the digital media content and a number of digital media data
blocks of the digital media content to be played.

Hulu adaptively determines the alternate insertion position of the advertising block from the new playback position selected by the
user. The determining step is performed by Hulu’s system, e.g., by Hulu’s Ad Insertion MPD Manipulator and/or the Hulu client.

The adaptive preference placement rules of the Accused Instrumentalities can be observed during playback of digital media content
on the Hulu user interface. For example, one adaptive preference rule of the Accused Instrumentalities takes into account the new
play position. For example, in the example shown in [1d.5], upon selection of a new play position that jumps over an initially
sequenced insertion point, Hulu plays the ad immediately, at the new play position.

As another example from the example shown in [1d.5], the initially sequenced insertion points result in advertisement files being
played after a pre-designated time in the content’s timeline (39:58 in the example shown in [1d.5], but the alternatively sequenced
insertion points result in advertisement files being played at a different time in the content’s timeline (for example, immediately
after the new play position of 41:22, in the example shown in [1d.5]).

In the example below, Hulu’s adaptive placement preference rules select which of the original ad insertion points will be adjusted
for an alternate insertion position based on the media that has been played (an example of “a length of time associated with playing
the digital media content”), and a point in time the media is to be played (an example of “content to be played”). Specifically, the
preference rules select the original ad insertion point that is both after the current content play position and closest to the end of the
content.
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B8 Your video will continue from this point after the break.

20:3)

—

3 Your video will continue from this point after the break.

B8 Your video will continue from this point after the break.

34,40
— ——————

Bl Your video will continue from this point after the break.

Your video will continue from this point after the break.

EX] Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

In the example below, for a limited time after a user has watched a block of ads, Hulu’s adaptive placement preference rules allow
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a user to jump past an initial ad insertion point without watching additional ads. In the example below, the user is able to jump to
anywhere in the content without watching additional ads.

America’s National Parks

Screenshot of Hulu user interface on web browser, hulu.com.

In the example below, the limited time for jumping anywhere in the content without watching additional ads expires. Specifically,
it expires between the time the user selected 26:13 in the time bar and the user selected 26:17 in the time bar a moment later. The
expiration is flagged by the circle for the ad break becoming yellow and a message appearing with a yellow rectangle highlighting
the word “Ad”.
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EX] Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

One adaptive preference rule of the Accused Instrumentalities allows a user to jump an initially sequenced insertion point if the
jump is made a few seconds after watching the advertisements from another insertion point. If the user moves the play position
from before to after an initially sequenced insertion point, the Hulu user interface requires the user to watch advertisements at the
new play position. However, if the user, immediately after the block of advertisements ends, jumps past the second initially
sequenced insertion point, rather than requiring the user to watch another advertising block, which is usually what happens when
a user jumps an insertion point, the Accused Instrumentalities allow the user to continue watching digital media content from the
new play position.
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The intersplicer implemented an adaptive preference rule for the second jump that exempted the user from having to watch another
set of ads. Under this adaptive preference rule, the intersplicer takes into account the new play position and the claimed “length of
time associated with playing the digital media content,” because a user can only be exempted from watching another advertising
block if they make the second jump within a few seconds of finishing the advertising content. Similarly, the intersplicer takes into
account the claimed “number of digital media data blocks of the digital media content to be played,” because, for example, a user
can only be exempted from watching another advertising block if they make the second jump within a few seconds of finishing the
advertising content.

As set forth above, when the Hulu intersplicer determines the alternate insertion position, it does so using one or more adaptive
preference placement rules taking into account the new play position and at least one of a length of time associated with playing
the digital media content, a number of digital media data blocks of the digital media content to be played, and a point in time the
digital media content is to be played.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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At least one of the alternatively sequenced insertion points of the Accused Instrumentalities is positioned at a play position in the
digital media content that satisfies a condition selected from the play position being a predetermined length of time after the new
play position, the play position being a predetermined number of digital media data blocks after the new play position.

For example, in the example shown in [1d.3], the initially sequenced insertion points result in advertisement files being played
immediately after a pre-designated time in the content’s timeline (39:58 in the example shown in [1d.3], but the alternatively
sequenced insertion points result in advertisement files being played immediately after a different time in the content’s timeline
(for example, immediately after the new play position of 41:22 in the example shown in [1d.4]). See, e.g., [1d.3, 1d.4, and 1d.5].

Did not skip ahead Skipped ahead to 41:22

event | buffered range(s)

%) ad-video-player | paused ’ [ended at ©:15
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

Thus, in the examples shown above, the alternate insertion position of the advertising block results in an ad play position that is a
predetermined length of zero time after the new play position and zero digital media data blocks after the new play position.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities include a user interface output for causing presentation of the content stream during a play period

associated with one or more states of play such that a part of the digital advertising content is adaptively played at the one or more
alternatively sequenced insertion points, instead of at the one or more initially sequenced insertion points.

When Hulu controls digital media presentations it performs the step of causing presentation of the modified content stream at the
digital media player system during a play period associated with one or more states of play. The modified content with the new
advertising block position is played when the user attempts to start playback of content at the position indicated by the red arrow.

In the example shown below, when the Hulu client plays the ad, the word “Ad” is displayed to the user, and the user is unable to

navigate past the ad, reflecting a state of play during an ad. This “causing presentation” step is performed by Hulu’s system, e.g.,
by the Ad Insertion MPD Manipulator and/or the Hulu client.
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] 1:10 VISIT ADVERTISER'S SITE

America’s National Parks »1) America's National Parks

S1EY « Gerand Canyon « TVINO

* REWIND 10 SEC () ¢

You can rewind and fast-forward after the break.

You can rewind and fast-forward after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

When Hulu controls digital media presentations it performs the step of causing adaptive presentation of a required part of the digital
advertising content at the alternate insertion point, instead of the initially defined insertion position. Hulu plays the ad at the
alternate insertion point corresponding to wherever the user has positioned the new playback position within the media section,
instead of playing the ad at its initially defined insertion portion. For example, Hulu may force the user to watch the entire
advertisement, thus the required part of the digital advertising content is the entire ad. The “causing adaptive presentation” step is
performed by Hulu’s system, e.g., by Hulu’s Ad Insertion MPD Manipulator and/or the Hulu client.

The Hulu user interface also demonstrates the Accused Instrumentalities cause presentation of the modified content stream at the
digital media player system during a play period associated with one or more states of play such that the adaptive presentation of
a required part of the digital advertising content is at the alternate insertion point, instead of the initially defined insertion position.

As shown in the examples described in [1d.3, 1d.4, and 1d.5], the initially sequenced insertion points result in advertisement files
being played after a pre-designated time in the content’s timeline (39:58 in the example shown in [1d.3]), but the alternatively
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sequenced insertion points result in advertisement files being played at a different time in the content’s timeline (for example,
immediately after the new play position of 41:22 in the example shown in [1d.4]) In the example below, when Hulu uses the
initially sequenced insertion point, Hulu plays content from 39:22 until pausing the content at 39:58, then plays ads. In contrast,
when Hulu uses the alternatively sequenced insertion point, Hulu plays content from 28:16, then pauses, stops playing content
before 29:00, and plays ads. The “content-video-player” skips ahead to 39:43 but does not play content at 39:43.

video.id | paused? event ‘ video.id | paused? || |event

it

1: ad-video-player | paused ‘

src: (no src) src: (no src)

src: blob:https://www.l| B7ed9c6 src: blob:https://www.h B009838

src: http:/, a-darwi [7/sp 018ee0¢ src: http:/, fa-dary r8/sp 018187

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example shown above and below, when Hulu uses the initially sequenced insertion point, Hulu plays content from the 39-
minute range, then plays ads, then resumes playing content through the 40-minute range. Accordingly, the buffered range of
content for “content-video-player” covers the entire 39:18 - 40:12 timeframe in one continuous range. In contrast, when Hulu uses
the alternatively sequenced insertion point, the buffered ranges of content for “content-video-player” are disjointed because the
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“content-video-player” played content in the 28-minute range, but not the 29 to 39 minute range, before pausing to play ads.

#: video.id | |buffered range(s) video.id | |buffered range(s)
1: ad-video-player ! playe
src: (no src [ src: (no srq
src: blob:ht src: blob:ht
2% I-vi player 0:00-0:08; ©:14-0:15 ] ‘
src: http://| 156f-008252f83ee3 100 src: http://4 (3567-0058€8922316 100018

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

As a result, the Accused Instrumentalities cause the modified content stream to be played with one or more states of play and cause

the adaptive presentation of a required part of the digital advertising content at the alternate insertion point, instead of the initially
defined insertion position.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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Hulu

The Accused Instrumentalities include at least a first memory for storing a setting to indicate a first state of play, the setting
including a first value to indicate presentation of a required part of the digital advertising content is in progress during presentation
of the content stream.

When the Hulu client plays the ad, the user is unable to navigate past the ad, reflecting a state of play during an ad. Thus, Hulu
necessarily keeps a setting in the memory of its digital media player system to indicate that advertising content is being played.
This setting is also reflected by the word “Ad” displayed during advertisement. Hulu uses the setting in the digital media player
system’s memory to indicate the required part of the ad (i.e., the entire ad) is in progress when the ad is played as part of the
modified digital content stream. This “keeping a setting” step is performed by Hulu’s system, e.g., by Hulu’s Ad Insertion MPD
Manipulator and/or the Hulu client.

The Hulu user interface also demonstrates the Accused Instrumentalities keep a setting, in at least a first memory of the digital
media player system, to indicate a first state of play, the setting including a first value to indicate presentation of the required part
of the digital advertising content is in progress during presentation of the modified content stream.

Hulu tracks numerous indicators that an ad is being played. For example, Hulu uses the “ad-video-player” to play advertisements,
as opposed to the “content-video-player” for playing content.”
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#: video.id | paused? event

1: ad-video-player paused

src: blob:https://www.l BZed9cé

src: hft.p,:// a-darw] [Z/sp 018eed(

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

As an additional example, Hulu tracks whether users have viewed advertisements, and, if so, what volume the Hulu client was set
to when the advertisement was played. That tracking information can be seen in the history of network traffic even after the ad
has stopped playing.
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|

Headers Payload Preview Resj
America’s Natonal Parks » merica’s National Parks cont 1'_v‘.3:_ 1891(_-\2219

id: 214

mode: normal

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

In the screenshot below, the user jumped past the first initially sequenced insertion point, and Hulu requires presentation of the
digital advertising content by, among other things, disabling the ability to fast-forward or rewind through the ad.
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America's National Parks »1) America's National Parks v

S1E1 - Grand Canyon « TVPO

* REWIND 10 SEC —_——

UP NEXT

America's National Parks »1) America's National Parks v

S1EY - Grand Canyon « TVINO

* REWIND 10 SEC —_— '

You can rewind and fast-forward after the break.

You can reind and fast-forward after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

In order to disable navigation controls and require viewing of digital advertising content, the Accused Instrumentalities keep a
setting in a digital memory that has a value that indicates this part of the digital advertising content is required viewing.

For example, the Hulu client retrieves a “playlist” that includes information about the content to be played, advertisements to be
played, and advertisement requirements such as whether the ad can be skipped.
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In the example below, the “playlist” includes a “breaks” section that includes information about advertisements, including

advertisement requirements for each advertisement, e.g., “can_skipover” to indicate whether the ad can be skipped.

: playlist v breaks: [{cb: "", base_asset_id:|
O playlist v 0: {cb: "", base_asset_id: 1611
IS

ad_feed id:

ad_group_id: 1961934

America’s National Parks

ad_unit_id:
ad_unit_type:
advertiser_id: "8179"

aspect ratio: "16x¢

» audit params: {podInvariantaf
audits: {) |
base asset id: 161857921

campaign id: "1125481"

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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playlist v breaks: [{cb: "", base asset id:
0 playlist > 0 .{.cb: "", base_asset_id: 161§
v 1: {cb: "", base_asset_id: 1619
ad_feed_id:
ad_group id: 1930879
ad unit id:
ad_unit_type:

advertiser id: "8062"

aspect_ratio:

» audit _params: {podInvariantAt
i

audits: {}
base asset id: 161909678

campaign_id:

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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Hulu

In the Accused Instrumentalities, detection of the first value in the first memory disables the user interface input to prevent
commands comprising at least one of a user volume control or a user navigation control from altering a course of presentation of
the content stream while presentation of the required part of the digital advertising content is in progress.

When Hulu controls digital media presentations, it disables user interface commands for navigation control, particularly when the
Hulu client plays an advertisement. This measure, enacted upon detecting a specific state of play in the system’s memory, ensures
that users cannot alter or skip the ad presentation. This disabling of navigation commands maintains ad playback and is executed
by Hulu’s system, such as the Ad Insertion MPD Manipulator and/or the Hulu client.

The Hulu user interface also demonstrates the Accused Instrumentalities responsive to detecting the first value in the first memory,
disable user interface commands comprising a user navigation control that enables the user to alter a course of presentation of the
content stream. In the screenshot below, after the user jumped past the first initially sequenced insertion point, the Hulu user
interface became disabled to prevent commands comprising user navigation control, preventing the user from altering the course
of the presentation. For example, the 10-second fast-forward (.) and 10-second rewind (-) controls are disabled and appear
light grey on the user interface, indicating they cannot be used. The user cannot jump to another position on the timeline and
cannot fast-forward or rewind during presentation of the required part of the digital advertising content. In the example shown
below, when the user clicks on the grayed-out fast-forward or rewind button, the Hulu client indicates that those buttons are disabled
by presenting the message “You can rewind and fast-forward after the break.”
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America's National Parks Ameorica's National Parks v

S1E1 - Grand Canyon « TVIO

* REWIND 10 SEC —_—

America's National Parks Ameorica's National Parks ~

S1E1 - Crand Canyon « TVIO

* REWIND 10 SEC =0 ¢

You can rewind and fast-forward after the break.

You can rewind and fast-forward after the break.

Screenshot of Hulu user interface on web browser, hulu.com.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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Hulu

In the Accused Instrumentalities, the user interface input comprises a graphical user interface that includes a time bar to allow the
user to control the course of presentation of the digital media content received to a specific point in the presentation past at least
one of the one or more initially sequenced insertion points.

For example, the Hulu user interface includes a time bar at the bottom of the screen. The play position is denoted by a white ball
that moves along the time bar, and the portion of the video content that has already been viewed is depicted by a white bar that
trails the play position. The initially sequenced insertion points are shown as black gaps in the otherwise continuous gray time bar.
In the screenshot below, the user allowed the cursor to hover over at a position that is after the play position and the first initially
sequenced insertion point. In response, the Hulu user interface showed: (1) the time in the show where the play position will move
to if the user clicks on the timeline at that position (e.g., 11:18 in the screenshot below); and (2) a message that

EZE] Your video will continue from this point after the break.
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B8 Your video will continue from this point after the break.

B8 Your video will continue from this point after the break.

34,40
— —————

B8] Your video will continue from this point after the break.

EX¥] Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

As shown in the example discussed in [1d.4], when the user moved the play position to the point where the cursor was hovering
by left clicking on the time bar, the Hulu user interface immediately transitioned to digital advertising content. When the
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advertising block ended, the Hulu user interface returned to displaying digital media content from the position selected by the user.

—_— @

2815

B} Your video will continue from this poin! after the break.

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
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Hulu
JavaScript reporting out video-related events.

As a result, the Accused Instrumentalities have a user interface input that include a graphical user interface with a time bar to allow
the user to control the course of presentation of the digital media content received to a specific point in the presentation past at
least one of the one or more initially sequenced insertion points.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities are digital media player devices that receive digital media content that comprises at least one media
file.

Generally speaking, the fact that Hulu digital media player device displays viewable content through its user interface means that
it must receive digital media content that comprises at least one media file. The ability to display digital media content means that
the digital media player device must receive at least one media file. More specifically, the web traffic during playback of digital
media content displays data blocks from the ate least one media file, demonstrating that the Hulu digital media player device
receives at least one media file. As a result, the Accused Instrumentalities are digital media player devices that receive digital
media content that comprises at least one media file.

For example, Figure 1 of the DASH Standard indicates that the DASH Packager, among other things, passes “Ad Prepared
Segments,” which are media files, to the “Ad Insertion MPD Manipulator,” which is part of the digital media player device.
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Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture.

The DASH Standard defines the DASH Packager as:

DASH packager — functional entity that processes conditioned content and produces media segments suitable for
consumption by a DASH client. This entity is also known as fragmenter, encapsulater, or segmenter

DASH Part 5 at § 3.1.
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Likewise, the Hulu Tech Blog entry “The Anatomy of a Live OTT Service” includes a figure that shows the “HLS // DASH
Packager” sending “Video” to the client device.

Live OTT Service on Hulu
t3 Delvars
E
iz H CDN
= | - > 3
>
Encoding
e HLS //
. Dash Packager
>1000 Live Encoding 9¢
Network Feeds Vendor . wta From Networks (SCTE-224
Encoding j
Vendor
Metadata Q —‘]
N ’ y | Client Gateway
] Service
% InProgram
= Cues (SCTE-35) o - .-
Manifest Manifest
Generation Cache
Ad Digital Rights
Ad Server Management
Intelligence System

Hulu Tech Blog

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-0 in the DASH Standard, Mr. Cava stated, “Starting from the very beginning
of a Live Stream source, you have a Contribution Link, which is giving you your mezzanine video and audio, that’s being fed into
an ABR encoder, which is going to be producing well-formed CMAF content out to the DASH Packager.”

78 Hulu, LLC - Ex. 1016, Page 000078


https://medium.com/hulu-tech-blog/the-anatomy-of-a-live-ott-service-c8f6078b24d3
https://www.youtube.com/watch?v=1EwqPZF9LDk

U.S. Patent No. Hulu

10,986,403
DASH-IF Ad Insertion Architecture
IF-0: ABR Stream Source

7 Service ™
: Contiguratiop/ - A
Contrbution = g0 2=
: Link S8 <F
: 3 M
g 28 HE
. = Eod
SRR , _— N
T av A Mat e l -
ABR encoder MPD Genemlor Ad avals (SCTES .‘[ L BHOF I G Metadats Y
180 BNFF/CMAF (otocata—ie- SN DASH Y. : A
ek Ad Prepared | e T f= & =MD withad avale—= S
{Encryptan) Media ' 7™ (Encryption) Jid Praparad Segmentsel  Ad Insertion . | ACteas Laon
T | MPD Manipuator <—-"°r°°°'l’"'"_‘— =
[ {Proxy) PEEIe i
—F A —r L
Ad Decision < Content
Parameters A';’CMT': , Conditianing
et paameters

l

Ad I
- Dynaric Ad Ad i | Ad Contemt
D;clssor 3 Transcoding Caontant’ lf{ Sener
mrer :
1

£d Selectior '
==EpASH ! | :

s s Incustry Forum

Ad
Reportng
Sarver

Cava Presentation at 32:33 to 32:53 mark. Whatever media content the Contribution Link provides constitutes at least one media
file that is ultimately passed along to the DASH Access Client.

In the example below, the content displayed comes from a video.mp4 file, which the Hulu client fetches in segments by specifying
byte ranges from the .mp4 file.
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|H264_3200_1000116443261_

|H264_3200_1000116443261_video.mp4
|H264_3200_1000116443261_video.mp4
|H264_3200_1000116443261_video.mp4

" H264_3200_1000116443261_video.mp4
_H264_3200_1000116443261_video.mp4

H264_3200_1000116443261_video.mp4
H264_3200_1000116443261_video.mp4

Content-Range

bytes 0-7945/971920801

bytes 3781084-5690721/971920801
bytes -8042084/971920801
bytes 8042085-10051263/971920801
bytes 10051264-11814022/971920801
bytes 11814023-13560195/971920801
bytes 13560196-15697579/971920801
bytes 15697580-17073726/971920801

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

X Headers Payload Preview Response

v Request Headers

:authority: http-fa-darwin.!
:method: GET
:path:

Initiator

Timing

stream.com

/219/189162219/stream_0188a695-f669-51f8-356f-

0032822f835b_1000116415099_H264_3200_1000116443261_

3781084-5690731

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

The Hulu client also fetches segments from an audio .mp4 file that is associated with the video .mp4 file.
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Hulu
‘ Content-Range
of < 2ch_1000116417458_audio.mp4 bytes 0-7732/22268717
| 16426027 video.mp4 bytes 0-7945/297804765
2ch_1000116417458 audio.mp4 bytes -51155/22268717
6426027 video.mp4 bytes 7946-659344/297804765

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities are digital media player devices that receive digital advertising content that comprises at least one
advertisement file.

Generally speaking, the fact that Hulu offers an ad-supported streaming service means that the Hulu digital media player device
must receive digital advertising content that comprises at least one advertisement file. The ability to display digital advertising
content means that the digital media player device must receive at least one advertisement file. More specifically, the web traffic
during playback of digital advertising content includes data blocks from at least one advertisement file, demonstrating that the
Hulu digital media player device receives at least one advertisement file. As a result, the Accused Instrumentalities are digital
media player devices that receive digital advertising content that comprises at least one advertisement file.

For example, Figure 1 of the DASH Standard indicates that the “Ad Content Server” passes “Ad Content,” which are advertisement

files, to “Ad Selection Dynamic Ad Transcoding,” which then passes the advertisement files on to the “Ad Insertion MPD
Manipulator,” which is part of the digital media player device.
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Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture.

The DASH Standard defines the Ad Content Server as:

ad content server — server storing the ad content and serving it on a per request basis H

DASH Part 5 at § 3.1.
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The DASH Standard goes on to explain that advertisement files are sent from the Ad Content Server to the digital media player

device as requested, according to the timeline of the MPD.

4)  The ad 1s served automatically to the client as the client will start requesting the Segments according to the
information and timeline in the MPD from the Ad content server. While serving the ad, the MPD proxy

DASH Part 5 at § 5.7.3.

Likewise, the Hulu Tech Blog entry “The Anatomy of a Live OTT Service” includes a figure that shows the “Ad Server” sending
“Ads” to the client device.

Live OTT Service on Hulu

Encoding
Vend $ CDN
2 — 3
>
Encoding
Vendor HLS //
. Dash Packager
>1000 Live Encoding 90
Network Feeds Vendor ‘
Encoding [
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0 Q
> Metadata . y | Client Gateway .
3] Service
% InProgram
= Cues (SCTE-35) ™ -
Manifest Manifest
’| Generation Cache
Ad Digital Rights
Ad Server Management

Intelligence
9 System

Hulu Tech Blog

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.
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In that presentation, as part of his explanation of IF-4 in the DASH Standard, Mr. Cava stated, “The prepared content [from the
DASH Packager] is then consumed by an Ad Insertion MPD Manipulator, or an Ad Proxy, and that is the mechanism that
communicates with an ad decisioning exchange service that will take parameters for decisioning and internally perform

decisioning.”

DASH-IF Ad Insertion Architecture
IF-4: Ad Decisioning and Exchange Interfaces
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Cava Presentation at 33:33 to 33:56 mark. The advertisements selected by the advertisement rotator are provided to the Ad
Insertion MPD Manipulator intersplicer.

Hulu plays advertisements that are from video .mp4 files. In this example, the Hulu client displays an advertisement that is an
.mp4 file retrieved from a URL that is publicly accessible.
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
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[6] The digital The Accused Instrumentalities generate a sequence by subdividing a media file into two or more segments, and at least a part of
media player the at least one of the advertising file is presented between two of the segments.
device as in

For example, Figure 1 of the DASH Standard shows the “DASH Packager” sends “Ad Prepared Segments” to the “Ad Insertion

claim 5, wherein
MPD Manipulator.” To make these “Ad Prepared Segments,” media file is sub-divided into two or more segments.

a sequence is

generated by sub-
dividing a media
file into two or Reference
more segments, I;l;y::)a::
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Packager Packager o L. "_MPD with ad avail (
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Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture (“DASH diagram”).
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The DASH Standard goes on to explain that DASH Packager is the component that sub-divides the media file into two or more

segments.

DASH packager — functional entity that processes conditioned content and produces media segments suitable for
consumption by a DASH client. This entity is also known as fragmenter, encapsulater, or segmenter

Another example of the subdividing of the media file is shown in the diagram below, which is the DASH hierarchical model for
the breaking down media and advertising content into segments. This structure, where media files are broken down into Periods,
then Adaptation Sets, then Representations, and finally Segments, is a fundamental aspect of DASH.
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Here is a pictorial representation of an MPD.

N Segment info
/| duration = 60 seconds
Media Presentation : ——
Description !+ | |Initialization
s e
Period 1D = 1 : v J http://ex.com/il.mp4
start = 0 seconds PRy o
Period ID = 2
start = 60 seconds
Segment info
Period ID = 3 .
start = 120 seconds

Credit: Iraj Sodogar, The MPEG-DASH Standard for Multimedia Streaming Over the
Internet

I. Sodagar, The MPEG-DASH Standard for Multimedia Streaming Over the Internet, IEEE MultiMedia, vol. 18, no. 4, pp. 62-67,
(April 2011), http://www.eecs.harvard.edu/~michaelm/CS222/mpegdash.pdf at Figure 3 The MPD hierarchical data model.

In this same whitepaper as the figure above, Dr. Sodagar notes in his discussion of “Additional Features” of MPEG DASH: “Ad
Insertion: advertisements can be inserted as a period between periods or segment between segments in both on-demand and live
cases.” Id. atp. 5.

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
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Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-5 in the DASH Standard, Mr. Cava stated, “From there we’ll go ahead and
provide well-formed ad insertion content that the MPD Manipulator can go ahead and combine with the original content to produce
a[n] interleaved stream of content and advertisements. And this stream is communicated again with a DASH down to the clients.”

DASH-IF Ad Insertion Architecture
IF-5: MPD and Segments with Ad Placement
Reference
Playhack
Piatform
7 Service "\
-(:;r(iy. At
Contribution T 0y o
Link ; £ 2
DN (o, | Ty TR
; Adayail | ¢ Mararr«m—L—b‘
ABR encodar MPD Genarator Ad avails (SCTE-3 = processoe } ;N
IS0 BMFFICMAF anc DASH 5 M Al =V N P v
—\fetadal - A ad MPD— e R S
Fackager Az; ;l:l.\il::l_’ Facaon ! SR — o —hPD with ad avais— A__Uﬁb('jl Gt
[Encryption) — ;\cﬂa e (Encryption) S Prapared Segmentss Ad nsertion 7 (acma ‘_“_V'_" s ‘| coess Che
’ 5 |  MPD Manipusior |e—— 0 DRS00 |
1 (Proxy) pammeters
| |
I —AF-3—
—{l da— —iF —_— e — :.:
Ad Dexision Caontent
Dyrame . =
Paramelecs b ONAIHONING 2
Ad Content Parameinrs =
! i
A . | Ag
7 B2 Dyramc Ad Ad T Ad Contert R
B::r::' 9 Transcoding [ ¢ Content | Sarver R!ﬁ z:’:"
_I._ _— ] | ’
Ad Salaction <
=EEDASH i 9
= o [ndustry Forum

Cava Presentation at 34:00 to 34:25 mark.

In that same presentation, Mr. Cava also discussed Splice Points, which are points during the video playback when the player
device switches between media content and advertising content. Mr. Cava displayed the following graphic showing splice points,

including splice points that are between fragments (or segments).
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Content Splice Conditioning

+ Conditioning drives complexity and experience e rinn Splice Paint 82

« Three options identified L“‘“"" Qutpu Getion &
- Splice-Conditioned Packaging
+ CMAF Fragment boundary at splice point
- Splice-Conditioned Encoding
+ SAP type 1 or 2 at splice point
- Splice Point Signaling

- Just signal, no specific encoding or packaging

CMAF Fragment ¥1

Encoder Output Cofion 2

ChAF Fragment ¥1

- Recommended: Splice-Conditioned Packaging
- Simplified MPD Manipulator Fiviader Dt Ggior 3
- Broader seamless player experience

ChAF Fragment ¥1

EEEDASH

[N s ey Foram 14

Cava Presentation at 36:10 to 38:33.

In a presentation given at the Demuxed 2019 Conference, Zachary Cava provided detail showing that the Hulu Accused
Instrumentalities have an intersplicer that sub-divides a media file into two or more segments, and presents an advertising file
between two of the segments. For example, in a section of his presentation entitled, “Dynamic Ad Replacement,” Mr. Cava
explained:

I want to start with kind of detailing how you do dynamic ad insertion in a live stream and part of that is actually
replacement. A live stream that you’re getting from a broadcaster has ads in it. But you have the opportunity to replace
those ads. And so, you are going to replace them.

Demuxed Presentation at the 2:12 to 2:29 mark. The content ultimately displayed on the DASH Access Client originally comes
from a broadcaster in the form of a contribution feed. This contribution feed includes advertising content. The intersplicer of the
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Hulu Accused Devices removes the advertisement content in the contribution feed (e.g., subtracts a media file) and replaces it with

new advertisement content.

Mr. Cava continued, “From your broadcaster you’re going to get a contribution feed. It’s going to be great quality, it’s going to
be the best thing in the world, but you can’t send that to clients because you can’t support that on the network.”

Dynamic Ad Replacement

Creating Ad Aware Live Streams

Time

Contribution
Feed

3t

DEMU/ED

Demuxed Presentation at 2:30 to 2:40 mark.

Instead of sending the contribution feed to the clients, Hulu breaks it into smaller, manageable pieces. As Mr. Cava noted, “So,
typical to the live streaming space, you’re going to take that contribution feed, you’re going to encode it, the encode is going to be
to a fixed duration segment, and those segments are going to start with IDR frames.”
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Dynamic Ad Replacement

Creating Ad Aware Live Streams

Time >
Video
Contribution
Feed Rdo

AN I ECIEEEEEEE

DEMU/ZED

Demuxed Presentation at 2:41 to 2:50 mark.

In addition to encoding “fixed duration segments,” the Hulu Accused Instrumentalities also encode for SCTE-35. According to
Mr. Cava:

Now when you want to do ad insertion, of course, you need to know where the ads are, and to support that we actually have
a thing called SCTE-35. ... SCTE-35 can identify a lot of things about this stream, but the thing we’re going to look at
the most today is the ad opportunity points. And so, the other thing we do is we use these ad opportunity points to continue
conditioning the stream, so not just conditioning based on the segment’s duration, but also conditioning based on where
these markers are. And this is a very important property to enable seamless insertion. As long as you can transition out
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and in on a segment boundary it makes a much better experience on the client and makes it much easier to handle in your

player implementations. And so, here we go through, and we’ve re-encoded it and you see how the segment durations have
adjusted for that encode.

Dynamic Ad Replacement

Creating Ad Aware Live Streams

Time >
Video
Contribution
Feed i g
| l SCTE Markers I | i
LI I NI Bl T AN OO0 I
Periods l In-Stream Content l In-Stream Ad Opportunity 1 In-Stream Content I

DEMUZED

Demuxed Presentation at 2:54 to 3:52 mark.

Mr. Cava continued:

You need to identify to the clients where these ad opportunities are, so that they can lock transfer controls, or do beaconing,
or do a number of other things, and the common way to do this is to send the SCTE-35 down, but we found this was very
cumbersome because the SCTE-35 had a lot of different implementations, and we didn’t want to take that complexity to
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the clients, so instead we actually abstracted this as DASH periods and what this did was we actually aligned our VOD and
our Live format for describing ads. And so we didn’t have to re-write any client logic, and it was great. And all the
downstream systems were able to learn about the ads in a consistent way. But when you actually try to do ad replacement,
this gives you a very unique property. You just have to take that period, throw it away, and bring in the ones you want to
do for replacement. And because you’ve conditioned the stream in a very consistent and well-formed way, it becomes a
very natural transition point. And so, typically an opportunity is going to be a bit longer than the typical ad slot, it’s going
to be 1 to 2 minutes, there’s not too many 1 to 2 minute ad creatives in the world, so you get a pod of ads with different
slots, of different durations, and you can drop those in. Alongside those ads you are going to have events and beacons that
you need to send, and we send those down via events stream in the manifest. So everything is being described through the
manifest. It is becoming the single source of truth.

Dynamic Ad Replacement

Performing Ad Replacement

Time >
| beconeanaros | ZACHARY GAVA
S e Rl S
Periods In-Stream Content Slot 1 Slot 2 S3 In-Stream Content | 3
v 3 H
Video |
Scalable Per-User Ad 1 L
Audio OT1

DEMUZED
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Demuxed Presentation at 3:58 to 4:44 mark.

For example, advertisement insertion can be accomplished by sub-dividing a media file, removing a DASH period of content, and
dropping in at least a part of one of the advertising file in the form of the Decisioned Ad Pod.

Analysis of the web traffic displayed during playback of digital media content and digital advertising content also demonstrates
that the Accused Instrumentalities generate a sequence by subdividing a media file into two or more segments, and at least a part
of the at least one of the advertising file is presented between two of the segments.

For example, the Hulu client on a browser requests and receives byte ranges of video.mp4 content files and presents video content
using the video data it receives. In the example below, the Hulu client requests a byte range ending in 5690731, and separately
requests a next byte range starting at the next byte, i.e., 5690732.

Content-Range

|H264_3200_1000116443261_video.mp4 bytes 0-7945/971920801

'31/971920801

|H264_3200_1000116443261_video.mp4
|H264_3200_1000116443261_video.mp4
|H264_3200_1000116443261_video.mp4

| H264_3200_1000116443261_video.mp4

_H264_3200_1000116443261_video.mp4

bytes 3781084-569
bytes 5690732-8042084/971920801
bytes 8042085-10051263/971920801
bytes 10051264-11814022/971920801
bytes 11814023-13560195/971920801

H264_3200_1000116443261_video.mp4
H264_3200_1000116443261_video.mp4

bytes 13560196-15697579/971920801
bytes 15697580-17073726/971920801

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

The video .mp4 file has a corresponding audio .mp4 file as well.
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‘ Content-Range
of < 2ch_1000116417458_audio.mp4 bytes 0-7732/22268717
16426027 video.mp4 bytes 0-7945/297804765
F_Zch_1000116417458_ lio.mp4 bytes -51155/22268717
16426027 video.mp4 bytes 7946-659344/297804765

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

For example, the Hulu client on a browser requests and receives byte ranges of video.mp4 advertising files and presents video
advertisements using the video data it receives. In the example below, after requesting a byte range from a content .mp4 video
file, the Hulu client requests all bytes (0-1889733, for a total of 1889734 bytes) of an advertisement .mp4 video file
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B 15 visiT ADVERTISER'S SITE

UF NExy

Americas b

s oy Smcomisl i |
1 4 4 4 ' .E 4
T —
|H264_3200_1000116443261 video.mp4 bytes 2298443 ' & '
872043_H264_1000.mp4 bytes 0-1889733/188973

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

After Hulu plays the advertisement, Hulu resumes playing the content.
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a
[=)

#: video.id | paused? currentTime frames decoded event | buffered range(s
LR
8: ad-video-player | paused | 0:30 720 ended at 0:30 | 9:00-0:30

| | | 683 | | 28:02-28:38; 39:43-39:56

ad-video-player | paused | 0:00 0| |
src: (no src¢)
| 684 | 28:02-28:38; 39:43-39:56;

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.
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As another example, the Hulu client retrieves a manifest that includes information about content to be played, and refers to

“segments” with data such as “SegmentType” and “SegmentBase.”

'Name

D manlfestmpd?ad 2 <MPD xn.ﬂnsf"‘urn:’npeg:dash:scherﬂa:mpd:zou" xmlns:cenc="urn:mpeg:cers
— E <Period id="content-0" duration="PT7603.728S" start="PT70.0005">
. L 4 <AssetIdentifier schemeIdUri="urn:com:hulu:asset-id:2018" valug
5 <hulu:Seg Type schemeIdUri="urn:com:hulu: -type:2018"
6 <AdaptationSet mimeType="video/mp4" maxwidth="1280" maxHeight=
<ContentProtection schemeIdUri="urn:mpeg:dash:mpdprotection:]
’ 8 <ContentProtection schemeIduri="urn:uuid:9a04f079-9840-4286-
<ContentProtection schemeIdUri="urn:uuid:edef8ba9-79d6-4ace-:
10 <Representation id="0189b8ef-e8cd-ddS5f-3da6-005536471b8b" co
- 11 <hulu:Cdn>da</hulu:Cdn>

- e | 12 <hulu:ProfileBandwidth>1000</hulu:ProfileBandwidth>
13 <BaseURL>https://http-a-darwin.hulustream.com/219/18916221
14 < Base indexRange="1530-7945" indexRangeExact="true"

Amarica's Mational Parks
170 <Period id="ad-1-0" duration="PT1.001S" start="PT603.728S" xmlns
171 <AssetIdentifier schemeIdUri="urn:com:hulu:ad-id:2018" value="
172 <hulu: Type schemeIduri="urn:com:hulu: -type:2018"
173 <AdaptationSet mimeType="video/mpa" maxWidth="1280" maxHeight=
174 <Representation id="01744d59-eebb-cb96-3da6-001711ae0711" co
- — 175 <hulu:Cdn>fa</hulu:Cdn>

176 <hulu:ProfileBandwidth>1000</hulu:ProfileBandwidth>
177 <BaseURL>https://ads-fa-darwin.hulustream.com/published/pr
178 < tBase indexRange="689-732" indexRangeExact="true" p

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

As another example, the Hulu client retrieves “playlist” data that includes “video metadata” including “segments” information,
which lists the time positions in the content timeline that are initially sequenced advertisement insertion points. That is, advertising
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files are scheduled to be presented between segments of content, at the times listed in “segments.”

lavlist FanSCripls_Uris: {Cumi: {en:
’ is - . J
Py anscrip urls v2: {ttml: []
O playlist nan st_breaks: false

aS[
1SS
fra Me
nas_Dug
o
a5
i: 29
apet
o

d: 189162733

(aspect_ratio:

time:

IdEe .

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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- : {aspect_ratio:

asset id: 189162733

[segments: "0

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[7] The digital
media player
device as in
claim 4, wherein
the user input
results in a
change of a
sequence of two
or more media
files by at least
one of
subtracting an
existing media
file and re-
arranging the
sequence of two
or more media
files in a change
of sequence by
adding a new
media file.

Hulu

In the Accused Instrumentalities, the user input results in a change of a sequence of two or more media files by at least one of
subtracting an existing media file and re-arranging the sequence of two or more media files in a change of sequence by adding a

new media file.

For example, as shown in Figure 1 of the DASH Standard, the MPD Generator of the Accused Instrumentalities generates and
MPD that is passed to the intersplicer (e.g., the Ad Insertion MPD Manipulator). The MPD is a script that sets the order of segments
for the presentation of piece of digital media content.

Reference
Playback
Platform
1 g &
Contribution 8 <) > =
Link S Fosd
- TsEs
3 =
Y y I — Y \
5 avai | >
ABR encoder MPD Generator —Ad avails (SCTE-3 ¢ rocessor A n
ISO BMFF/CMAF Metadata—ip|  2NdDASH  [~4d Prepared Segmerits» —_ll_j—Segments—Pb —
Packager | Packager T - &»-MPD with ad avails—»
A A — A MPD—»{ i
(Encryption) | Ad s‘;e;)i:red_ T  (Encryption) T d prepaced Ad Insertion il Access Client
e MPD Manipulator [ «———Ad Feedback & +—
| (Proxy) o
] [ ’ i
~IF-4b— —IF-4f— -
—|F-4a=— | X | g
Ad Decision Content Dynamicgiate Content—~|  Slate &
Parameters Conditioning Content g
Parameters Content Server =
—IF-4c— 'i
Ad Ad Selection or 1 Ad
Decision [ Dynamic Ad «Co':?ent- 2- Ads(;:‘etfm Reporting
Server Transcoding Server
|
I T A
Ad Selectior gi;
Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture (“DASH diagram”).
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In a presentation given at the Demuxed 2019 Conference, Zachary Cava provided detail showing that the Hulu Accused
Instrumentalities have an intersplicer that changes the sequence of two or more media files by at least one of subtracting an existing
media file and re-arranging the sequence of two or more media files in a change of sequence by adding a new media file. For
example, in a section of his presentation entitled, “Dynamic Ad Replacement,” Mr. Cava explained:

I want to start with kind of detailing how you do dynamic ad insertion in a live stream and part of that is actually
replacement. A live stream that you’re getting from a broadcaster has ads in it. But you have the opportunity to replace
those ads. And so, you are going to replace them.

Demuxed Presentation at the 2:12 to 2:29 mark. The content ultimately displayed on the DASH Access Client originally comes
from a broadcaster in the form of a contribution feed. This contribution feed includes advertising content. The intersplicer of the
Hulu Accused Devices removes the advertisement content in the contribution feed (e.g., subtracts a media file) and replaces it with
new advertisement content (i.e., re-arranged the sequence of two or more media files in a change of sequence by adding new
media).

Mr. Cava continued, “From your broadcaster you’re going to get a contribution feed. It’s going to be great quality, it’s going to
be the best thing in the world, but you can’t send that to clients because you can’t support that on the network.”
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Dynamic Ad Replacement

Creating Ad Aware Live Streams

Time

3t

Contribution
Feed i

DEMU/ED

Demuxed Presentation at 2:30 to 2:40 mark.

Instead of sending the contribution feed to the clients, Hulu breaks it into smaller, manageable pieces. As Mr. Cava noted, “So,
typical to the live streaming space, you’re going to take that contribution feed, you’re going to encode it, the encode is going to be
to a fixed duration segment, and those segments are going to start with IDR frames.”
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Dynamic Ad Replacement

Creating Ad Aware Live Streams
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Video
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Demuxed Presentation at 2:41 to 2:50 mark.

In addition to encoding “fixed duration segments,” the Hulu Accused Instrumentalities also encode for SCTE-35. According to
Mr. Cava:

Now when you want to do ad insertion, of course, you need to know where the ads are, and to support that we actually have
a thing called SCTE-35. ... SCTE-35 can identify a lot of things about this stream, but the thing we’re going to look at
the most today is the ad opportunity points. And so, the other thing we do is we use these ad opportunity points to continue
conditioning the stream, so not just conditioning based on the segment’s duration, but also conditioning based on where
these markers are. And this is a very important property to enable seamless insertion. As long as you can transition out
and in on a segment boundary it makes a much better experience on the client and makes it much easier to handle in your
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player implementations. And so, here we go through, and we’ve re-encoded it and you see how the segment durations have
adjusted for that encode.

Dynamic Ad Replacement

Creating Ad Aware Live Streams

Time >

Video
Contribution
Audio
Feed =
| l SCTE Markers T | i
________________________________________ R 1 Hul
I LI L LN Bl T AN NN
Periods | In-Stream Content l In-Stream Ad Opportunity l In-Stream Content |

DEMU/ZED

Demuxed Presentation at 2:54 to 3:52 mark.

Mr. Cava continued:

You need to identify to the clients where these ad opportunities are, so that they can lock transfer controls, or do beaconing,
or do a number of other things, and the common way to do this is to send the SCTE-35 down, but we found this was very
cumbersome because the SCTE-35 had a lot of different implementations, and we didn’t want to take that complexity to
the clients, so instead we actually abstracted this as DASH periods and what this did was we actually aligned our VOD and
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our Live format for describing ads. And so we didn’t have to re-write any client logic, and it was great. And all the
downstream systems were able to learn about the ads in a consistent way. But when you actually try to do ad replacement,
this gives you a very unique property. You just have to take that period, throw it away, and bring in the ones you want to
do for replacement. And because you’ve conditioned the stream in a very consistent and well-formed way, it becomes a
very natural transition point. And so, typically an opportunity is going to be a bit longer than the typical ad slot, it’s going
to be 1 to 2 minutes, there’s not too many 1 to 2 minute ad creatives in the world, so you get a pod of ads with different
slots, of different durations, and you can drop those in. Alongside those ads you are going to have events and beacons that
you need to send, and we send those down via events stream in the manifest. So everything is being described through the
manifest. It is becoming the single source of truth.

¥
Dynamic Ad Rnpl::-mom
Performing Ad Replacement Z
Time >
[ Decsoneandpoa | ZACHARY CAVA
b ——r——————— +——A
Periods In-Stream Content Slot 1 Slot 2 S3 In-Stream Content I *‘\
:
Video
alable Per-L Ad 1 Live
Audio OTT
Events

DEMU/ZED

Demuxed Presentation at 3:58 to 4:44 mark.
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In other words, when the Hulu Accused Instrumentalities engage in dynamic ad insertion, for example, in response to a user input,
they do so by subtracting existing media files shown by the “Decisioned Ad Pod” in the figure above, and re-arrange the sequence
of two or more media files in a change of sequence by adding new media files in the form of selected advertisements.

As shown in the examples discussed in [1d.3, 1d.4, and 1d.5], the initially sequenced insertion points result in advertisement files
being played after a pre-designated time in the content’s timeline (39:58 in the example shown in [1d.3]), but the alternatively
sequenced insertion points result in advertisement files being played at a different time in the content’s timeline (for example,
immediately after the new play position of 41:22 in the example shown in [1d.4]) In the example below, when Hulu uses the
initially sequenced insertion point, Hulu plays content from 39:22 until pausing the content at 39:58, then plays ads. In contrast,
when Hulu uses the alternatively sequenced insertion point, Hulu plays content from 28:16, then pauses, stops playing content
before 29:00, and plays ads. The “content-video-player” skips ahead to 39:43 but does not play content at 39:43.

#: video.id | paused? event ‘ video.id | paused? || |event
1: ad-video-player | paused ‘ Lay |
src: (no src) src: (no src)
src: blob:https://www.l| B7ed9c6 src: blob:https://www.h B009838
|
2: \ |
src: http:// a-darwl Z/sp 918ee0k src: http:/, fa-dary (8/sp 018187
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example shown above and below, when Hulu uses the initially sequenced insertion point, Hulu plays content from the 39-
minute range, then plays ads, then resumes playing content through the 40-minute range. Accordingly, the buffered range of
content for “content-video-player” covers the entire 39:18 - 40:12 timeframe in one continuous range. In contrast, when Hulu uses
the alternatively sequenced insertion point, the buffered ranges of content for “content-video-player” are disjointed because the
“content-video-player” played content in the 28-minute range, but not the 29 to 39 minute range, before pausing to play ads.

video.id ‘buffered range(s) l video.id | [buffered range(s)

src: (no src src: (no srq

src: blob:ht ‘ 1 src: blob:ht

2: player | (0:00-0:08; 0:14-0:15
src: http://| 156f-008252f83ee3 100

18 ad-video-player ‘
J
|
{

src: http:/4 [3567-005828922316 100018

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In this example, when Hulu used the alternatively sequenced insertion point to play content, then play advertisements, then resume
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playing content, Hulu re-arranged the sequence of [1] the content media files (for example, the “ H264 3200 video .mp4 file and

the corresponding audio .mp4 file(s) that “content-video-player” plays in this example) and [2] the advertisement media files
(video, and possibly separate corresponding audio, files for multiple advertisements) that would have been played at the initially
sequenced insertion point, in a change of sequence by adding new advertisement media files (including the three advertisement
video files ending in “1179 _H264 _1000.mp4,” “0437 H264 1000.mp4,” and “0617_H264 1000.mp4” in this example).

America's National Parks

I Domain

1] ad-video-player | paused | 0:00 | o |
src: (no src)
| 28:16 | 350 | play at 28:16
123911a7-42303-40be-b17e-9f9513009838
2: | 0:00 | o |
src: http:/, fa-darwin.hulustream.com/published/2024/5/17/8/sp_ads _018f872
content-video-player | paused | 39:43 | 680 | seeked to 39:43

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.
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eri
2 ad-video-player | 0:00
src: http:// fa-darwin.hulustream. 1000181831179 _H264 1000, mp4
5 ad-video-player | 0:00 |
src: http:// a-darwin.hulustream.cq 300185840437 H264 1600 .mpa
73 ad-video-player | | 0:00
src: http:/, a-darwin.hulustream.cd 00186740617 H2! ) I

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

In the example shown below, the content .mp4 files include a video .mp4 file and a corresponding audio .mp4 file.

111 Hulu, LLC - Ex. 1016, Page 000111



U.S. Patent No.

10,986,403 Hulu
‘ Content-Range
of < 2ch_1000116417458 audio.mp4 bytes 0-7732/22268717
“1 16426027 video.mp4 bytes 0-7945/297804765
2ch_1000116417458_audio.mp4 bytes -51155/22268717
6426027 video.mp4 bytes 7946-659344/297804765
Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
[8] The digital The Accused Instrumentalities allow user input in the form of one or more navigational choices for the content stream.
media player
device as in For example, one option a user has to change the play position for the content stream is to slide the play position (white ball on the

claim 1, wherein  time bar) forward or backward on the time bar.
the user input

further comprises

one or more

navigational

choices for the

content stream.
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C = huucom/watch/507d 3689

B Your video will continue from this point after the break.

—®

Bl Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

Additionally, the Hulu digital media player device provides a user with several tools, within the red boxes below, that provide
navigational choices for the content stream. B allows the user to move the play position forward in the content if it has been
paused. Pressing this toggles between playing and pausing content. Bl allows the user to move the play position backward 10
seconds from the current position. B allows the user to move the play position forward 10 seconds from the current position. 4]
allows the user to move the play position back to the beginning of the content. BH allows the user to increase or decrease the
volume or mute the audio.

113 Hulu, LLC - Ex. 1016, Page 000113



U.S. Patent No.

10,986,403 e

UPF NEXT

America‘s National Parks Ameorica's National Parks

Screenshot of Hulu user interface on web browser, hulu.com.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[9] The digital
media player
device as in
claim 8, wherein
the one or more
navigational
choices are
selected from a
group consisting
of: play, stop,
pause/continue,
reverse, rewind,
fast-forward,
slow-maotion,
track advance,
frame-by-frame
advance, go
direct to point or
page in sequence,
advance chapter,
page turn, change
track, change
media selection,
shuttle knob, and
one or more
sound controls.

Hulu

The Accused Instrumentalities allow the user to input one or more navigational choices selected from a group consisting of: play,
stop, pause/continue, reverse, rewind, fast-forward, slow-motion, track advance, frame-by-frame advance, go direct to point or
page in sequence, advance chapter, page turn, change track, change media selection, shuttle knob, and one or more sound controls.
See, e.g., [8].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[10] The digital
media player
device as in
claim 1, further
comprising:
rotating, using an
ad manager and
an ad rotator,
new advertising
content into the
content stream in
response to the
user input, the ad
manager
operative to
receive ad files
and select ad files
for presentation
from a database
of ad files and
the ad rotator
configured to
replace ad files
with new ad files
after the ad files
have been
presented.

Hulu

The Accused Instrumentalities include an ad manager and ad rotator for rotating new advertising content into the content stream
in response to the user input, the ad manager operative to receive ad files and select ad files for presentation from a database of ad
files and the ad rotator configured to replace ad files with new ad files after the ad files have been presented.

For example, in Figure 1 of the DASH Standard, the intersplicer (Ad Insertion MPD Manipulator) sends one or more requests for
advertising content during the course of presentation of the digital media content, in the form of Ad Decision Parameters, to an ad
manager (for example, the Ad Content Server and related structures), and an ad rotator (for example, the Ad Decision Server and
related structures).

Reference
Playback
Platform
A
Contribution g o 'U‘
: 8 g &F
Link S =0
Y y | — Y \
= avai | >
ABR encoder MPD Generator —Ad avails (SCTE-3 & rocessor AN n
ISO BMFF/ICMAF Metadata—is|  @NdDASH  [—Ad Prepared Segmerits> —_l‘_j—Segments—Pb i
Packager | Packager T - &»-MPD with ad avails—»
A A -, -Ad ared MPD—» i
(Encryption) | Ad l\l;;e(;)i:red_ - (Encryption) T prepare Ad Insertion ) Access Client
e MPD Manipulator [ «———Ad Feedback & +—
| (Proxy) =
I [ ’ ]
—IF-4b— —IF-4f— |
—|F-4a=— | X | g
Ad Decision Content Dynamicgiate Content—-|  Slate &
Parameters Conditioning Ad Content g
Parameters Content Server =
—IF-4c— i
Ad Ad Selection or 1 Ad
Decision [ Dynamic Ad Co':?ent- 2- Ads(;:;t(rant Reporting
Server Transcoding ? Server
|
I 7 4
Ad Selectior gi;
Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture (“DASH diagram”).
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For example, if a user is watching content through the Hulu user interface, and the play position is located before an initially
sequenced insertion point, when the user moves the play position to after the insertion point (i.e., attempts to jump the
advertisements at the insertion point) the client may send Ad Feedback to the Ad Insertion MPD Manipulator via IF-7. The DASH
Standard explains that the Ad Insertion MPD Manipulator may then send Ad Decision Parameters to the Ad Decision Server (via
IF-4) to help it decide which advertisements to display.

5.6.2 IF-4a: Ad Decision request parameters

5.6.2.1 Decisioning Parameters

This document does not specify a specific format, but only discusses some principle approaches. Additional details on
specific formats are for further study.

A decisioning parameter is a piece of information about the content stream, consumption medium, or end user that is
used by the Ad Decisioning Server as part of the advertisement qualification and selection process. The Ad Insertion
MPD Manipulator collects and sends this information to the Ad Decisioning Server as part of IF-4a.

DASH Part 5 at § 5.6.2.

When the Ad Decision Server receives Ad Decision Parameters, it selects advertisements to display from a collection of available
digital advertising content.

5.6 IF-4: Ad Decisioning and Exchange Interfaces

56.1 Introduction

Information about ad content to insert into a presentation is retrieved from the Ad Decision and Ad Content server(s)
via the [F-4 interfaces. The request from the Ad Insertion MPD Manipulator for ad content provides all the information
needed to perform ad decisioning, including content metadata and opportunity descriptions. The response is then
translated by the Ad Insertion MPD Manipulator into the DASH structures detailed in IF-5.

DASH Part 5 at § 5.6.1, Introduction.
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Once the Ad Decision Server identifies which advertisements, the Ad Content Server provides the actual ad content to the Ad
Insertion MPD Manipulator. As noted in the above citation, the advertisements are “then translated by the Ad Insertion MPD
Manipulator into the DASH structures” and sent to the client device for display.

5.6.4.1 Overview

The response of the Ad Decision Server identifies the advertisements decisioned by the server and provides information
associated with the advertisement such as general metadata, viewability requirements, media files, mezzanines, and
tracking events. The actual ad content is provided by the Ad Content Server, preferably following the DASH-IF Ad
Content format as defined in clause 5.6.7. Depending on the decisioning mode, the decision response may optionally
contain the placement and ordering of advertisements as well.

DASH Part 5 at 8 5.6.4.1, Overview.

In this way, the Accused Instrumentalities use an ad manager, and an ad rotator, to rotate new advertising content into the content
stream in response to the user input such as attempting to jump over an initially sequenced insertion point.

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-7 in the DASH Standard, Mr. Cava stated, “IF-7 is actually part of what we
consider the Server Guided Ad Insertion and this is where instead of the MPD Proxy replacing the ads before they reach the client,
it’s actually annotating the stream with enough information such that the client can come back to the proxy when it needs that ad
replacement to occur and the ad proxy can provide it then with the appropriate information.”
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DASH-IF Ad Insertion Architecture
IF-7: Remote Resolution with Decisioning Parameters
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Cava Presentation at 35:33 to 35:58 mark. Consequently, when the DASH Access Client needs an ad replacement, it requests this
information by sending Ad Decision parameters to the Ad Insertion MPD Manipulator intersplicer.

Mr. Cava also explained, in the context of IF-4, that the Ad Insertion MPD Manipulator “is the mechanism that communicates with
an ad decisioning exchange service that will take parameters for decisioning and internally perform decisioning.”
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DASH-IF Ad Insertion Architecture
IF-4: Ad Decisioning and Exchange Interfaces
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Cava Presentation at 33:33 to 33:55 mark. For example, the ad insertion architecture including the Ad Decision Server the Ad
Content Server includes examples of an ad manager that receives ad files and select ad files for presentation from a database of ad
files, and an ad rotator configured to replace ad files with new ad files.

Finally, Mr. Cava indicated that, “From there we’ll go ahead and provide well-formed ad insertion content that the MPD
Manipulator can go ahead and combine with the original content to produce a[n] interleaved stream of content and advertisements.
And this stream is communicated again with a DASH down to the clients.”
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DASH-IF Ad Insertion Architecture
IF-5: MPD and Segments with Ad Placement
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Cava Presentation at 34:00 to 34:25 mark. As a result, the Accused Instrumentalities rotate new advertising content into the content
stream in response to Ad Decision parameters prompted by user input, using the Ad Decision Server ad manager operative to
receive ad files and select ad files for presentation from a database of ad files and the Ad Content Server ad rotator configured to

replace ad files with new ad files after the ad files have been determined.

Likewise, the Hulu Tech Blog confirms that the Accused Instrumentalities rotate advertisements by, for example, use of Ad
Intelligence and an Ad Server.
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Hulu Tech Blog

The Hulu user interface confirms that the Accused Instrumentalities rotate advertisements in response to user input. In the
screenshot below, a user has paused playback in the Hulu user interface during an advertisement for a hotel chain.
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As shown in the screenshot below, if the user keeps the advertisement paused for several minutes and then resumes playing the
digital advertising content, the Hulu digital media player’s ad rotator automatically rotates to new advertising content, this time
switching to an advertisement for Thumbtack.
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As aresult, the Hulu Accused Instrumentality includes an advertisement rotator for managing one or more requests for advertising
content to be presented during the course of presentation of the digital media content either visually or audibly.

Furthermore, the Hulu Help Center, available to users through the Hulu user interface, indicates that the Accused Instrumentalities
rotate advertisements based on user preferences. In the screenshot below, the Hulu Help Center indicates that an Ad Selector
rotates advertisements shown to a user based on the user’s input.

h U I [ J Help Center Home Help Topics Contact Us

How are ads personalized to me?

There are a number of factors that affect the ads that you are seeing. What
you're watching, where you're located, and what you've streamed

previously can all help us personalize your ads so they're relevant to you.

Features like Ad Selector (which presents 2-3 different options so you can
choose the ad that interests you most) also give viewers control over their
experience. Other actions, such as interacting with the ad or pausing your

video, can help create a more relevant and personalized experience.

Ads on Hulu, Hulu Help Center, https://help.hulu.com/article/hulu-ads-on-hulu, (last visited July 1, 2024).

Another example of the Accused Instrumentalities using an advertisement rotator for managing one or more requests for advertising
content, is pod level decisioning, where the client sends requests for advertisement content to the Ad Insertion MPD Manipulator
as the content streams. The Ad Insertion MPD sends these requests to the Ad Decision Server which then returns (via the Ad
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Content Server) the advertisements to be played. In this way, the Accused Instrumentalities rotate advertisements depending on

user input.

With pod level decisioning, advertisement opportunities are decided just as the DASH client reaches the opportunity
within the stream. A SGAI architecture accomplishes by having the Ad Insertion MPD Manipulator use the IF-3
supplied opportunity metadata to generate an IF-5 manifest with a mixture of content and remote entities that represent
opportunities. As the client reaches remote entities during playout, the client utilizes IF-7 to return the opportunity
metadata to the Ad Insertion MPD Manipulator which then sends the data to the Ad Decision server via IF-4a. The
result of the ad decision request will contain advertisements for this single opportunity which the Ad Insertion MPD
Manipulator transforms into an IF-7 response for the client to consume.

After a DASH client receives a stream produced from an SGAI architecture, the stream can continue to change for the
duration of the playback session, e.g. the advertisements can be re-decisioned should the user choose to rewind the
stream.

DASH Part5 at §5.6.2.2.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[11] The digital
media player
device as in
claim 1, wherein
the adaptively
modifying uses
two or more of
the adaptive
preference rules
for determining
the one or more
alternatively
sequenced
insertion points
of at least a part
of the digital
advertising
content.

Hulu

The Accused Instrumentalities adaptively modify the presentation position of the digital advertising content using two or more of
the adaptive preference rules for determining the one or more alternatively sequenced insertion points of at least a part of the digital
advertising content. See, e.g., [1d.6].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[13] The device
as in claim 1, the
digital media
player device
further
comprising a
media file
decryptor
configured to
receive and
decrypt the
digital media
content during
play, the media
file decryptor
configured to
limit access to a
non-volatile
memory
following the
decryption of the
digital media
content.

Hulu

The Accused Instrumentalities use a decryptor configured to receive and decrypt the digital media content during play, the media
file decryptor configured to limit access to a non-volatile memory following the decryption of the digital media content.

Hulu delivers encrypted content to supported media player devices. Specifically, Hulu uses AES 128-bit protocol or something
comparable.

Covalivhensia)

HuLw CoONTENT PROTECTION TECHNOLOGIES AND PROCESSES

L Core Content Protection Guiding Principles

Hulu employs rabust, industry-accepted content security and protection technologies for sireaming online
video, governed by the followling principles:

Secure video delivery

Secure videw on clients
Protection against hacking
Mlaintenance of content Integrity
[ :|~::-|'|.|l|*-1i||g

Merwork service protection
Ongolng maintenance

L

Hulu at all times ensures a primary technical contact is available for questions and comments. The
primary technical contact is currently: Richard Tom, richard @hulu.com. (310) 571-4802.

Il Secure Video Delivery
A Camerad

1. Video content is securely dellvered from Hulu servers (or the servers of Hulu partners such as
Coomliml l]l*li.wr_\- Metworks) o clients, I:||'|l|||ir||_-1 via
a.  eryprographic algorithms during wranspornt for encryption, decryption, signatuses, hashing,
random number generation and 'Incl'-_lf' |;|'|||-ri||:i|||'| |,|Ii|1.'.ir|!_: :'r\'|'|h::-.l_l||'.:||1hi|' |:-m|rn"1:||h;|r||1
::|g-:||'|lhr|n
b.  use of AES 128-bit {or cormparable) protocol
0, r'm'r_l.-'pll'rl Iramnsmission ol critical seeurity panmeiers (*U5PS") such as I-.|"_|m ks,
]m‘w.--:ml\ and ather information critical to l:'l}'l.'lll:r!l‘l'.lF'lhil' '-l:n'll_l_.';lll
d.  expiring C5Ps so they cannot be cached
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See Hulu Content Protection Technologies and Processes, SCRIBD, https://www.scribd.com/document/487037368/Hulu-
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Content-Protection-Technologies-and-Processes (last visited July 1, 2024).

Hulu

Hulu is another popular streaming service that offers a
huge library of movies and TV shows. It uses 128-bit
AES encryption to protect your data, which is slightly
less secure than Netflix's 256-bit SSL encryption.

Hulu also has anti-malware protection to prevent
malware from infecting your device while you stream.
Hulu's privacy policy is also clear and comprehensive,
outlining how the service collects, uses, and shares
your data for various purposes.

Mia Naumoska, Binge in Private: What Are the Most Secure Streaming Services?, INTERNXT BLOG (Mar. 16,
2023), https://blog.internxt.com/secure-streaming-services/ (last visited July 1, 2024).

Zachary Cava, Video Platform Architect at Hulu, gave a presentation at the March 31, 2020 DVB World Webinar entitled, “Ad
Insertion in Live Content.” Cava Presentation at the 28:10 mark to the 43:20 mark.

In that presentation, as part of his explanation of IF-9 in the DASH Standard, Mr. Cava stated, “DASH clients receive this content
and go ahead and play it on a common reference playback platform, and here we’ve tried to align to our peer organizations in the
industry of CTA WAVE which detail out the [] interrupt points. And so the expectation is the DASH client is being built on these
interfaces and going through and playing out the interleaved content and ad stream.”

128 Hulu, LLC - Ex. 1016, Page 000128


https://www.scribd.com/document/487037368/Hulu-Content-Protection-Technologies-and-Processes
https://blog.internxt.com/secure-streaming-services/
https://www.youtube.com/watch?v=1EwqPZF9LDk

U.S. Patent No. Hulu
10,986,403
DASH-IF Ad Insertion Architecture
IF-9: MPD and Segments with Ad Placement
Relarance
Playback
.F'--g‘_j =
—[Qqnﬁé::;:ig_y]
Conlnbuticn -
L'|_||:
L i | i ;
AER ancoder MPD Generstor & avsls (SCTE-3 Coael | processar @ Metadeta—
150 BMFFICMAF and DASH R Eagmenls— =
L gl  — Hﬂdlﬂ - g 1] —urlFfﬂPﬁMl’.‘ﬁﬂgﬂ"R'ﬂﬁﬁ Ad Inserion MDNQ!‘]\ I
--‘I 1 r~1F‘I:I|:P':'I.;::::|L.IaD.I| ‘—par.:mele's_F_
) ) | e
—F-da— —F-d —C f— =
Ad Deosan i onbent
Pararnelens ."I.Ef!ll:?;:ll I;?I':::;Irrl:;; E
g
i L An
. Drpnamic Ad Ad = | Ad Comtent .
Des -— | ! l—_ T Reparli
i Transsoding Content _II_ Server ke
|
]
Ad Seleclion = +
sSEDASH . .
o w [ridustey Forum

Cava Presentation at 34:25 to 34:31 mark. As can be seen in the figure above, IF-9 includes “Content Decryption” passing between
the DASH Access Client and the “Reference Playback Platform.”

The Hulu Tech Blog entry “The Anatomy of a Live OTT Service,” indicates that the Accused Instrumentalities use a Digital Rights
Management System, which uses encryption to control access to the protected content.
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Hulu Tech Blog

In order for a digital media player device to display this content, it must have a decryptor configured to receive and decrypt the
digital media content during play. Hulu presents content that is protected by encryption.
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic

As another example, the manifest that the Hulu client receives regarding the content to be displayed notes that the content is
protected, which includes protection by encryption.
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Name * X Headers Payload Preview Response Initig
O manifestmpd?ad_... 1 <?xml version="1.0" encoding="utf-8"?>
D stream_0188a695-f... 2 <MPD xmlns="urn:mpeg: :schema:mpd: 20
D) stream_01882695-f 3 <Period id="content-0" duration="PT60
aln_v 02

<AssetIdentifier schemeIdUri="urn:c

I D stream_01882695-f...

) <hulu: Type schemeIduri="urn:
e T Tt et I [ stream_0188a695-f... 6 <AdaptationSet mimeType="
D stream_0188a695-f... 7 < schemeIduri="u

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

As set forth above, the media file decryptor of the Accused Instrumentalities is configured to limit access to a non-volatile memory
following the decryption of the digital media content.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[14] The device
asinclaim 1,
wherein the
digital media
player device is
configured to
read a data
structure of the
one or more data
blocks of the
digital media
content, the data
structure
including a first
field containing
data identifying a
media file
associated with
the digital media
content, a second
field containing
data indicative of
an ad
requirement
associated with
the digital media
content, and a
third field
containing data
representing an
ad file associated
with the digital
advertising
content to be
displayed with
the media file.

The Accused Instrumentalities are configured to read a data structure of data blocks of the digital media content, including a first
field containing data identifying a media file associated with the digital media content, a second field containing data indicative of
an ad requirement associated with the digital media content, and a third field containing data representing an ad file associated with
the digital advertising content to be displayed with the media file.

For example, the Hulu client retrieves a “playlist” that includes information about the content to be played including data
identifying a media file, advertisements to be played, and advertisement requirements such as whether the ad can be skipped.

In the example below, the “playlist” includes video metadata including multiple items in “video_metadata” including the “asset id”
and “id” of the video, what audio tracks are available for the video file, whether to “use manifest breaks”, the time for each initial
advertisement insertion point, and a “breaks” section that includes information about advertisements, including advertisement
requirements for each advertisement (e.g., whether the ad can be skipped).

Name o X Headers Payload Preview Resg
- playlist v i reak false, avail
. A T4 ~ Tl f 3
O playlist » adaudit params: {,..}
adstate: "RAYMOND"

asset playback type: ™
> [{language: "en",

available cdns:

breakhash: " BEIFgIxI

v breaks: [{cb: "", base asset id:
»0: {cb: "", base_asset_id: 161¢
» 1: {cb: "", base asset_id: 1614
» 2: {cb: "", base_asset_id: 161'J

]

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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0 playlist v o: {cb: "", base asset id: 1611
is ; = =

Poy ad_feed id:

ad_group_id: 1961934
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ad unit_id:
ad_unit_type:
advertiser_id: "8179"

aspect ratio:

» audit params: {podInvariantAf

audits: {)
base asset id: 161857921

campaign_id: "1125481"

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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"", base_asset id:
{cb: "", base_asset_id: 161§
{cb: "", base_asset_id: 1619

ad feed id:

ad group id: 1930879

ad unit id: "11873483'

ad_unit_type:

advertiser_id:

aspect_ratio:

audit_params: {podInvariantAt
audits: {}
base asset id: 161909678

)

campaign_id:

Hulu

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

As another example, the Hulu client retrieves a manifest that includes information about content to be played, and information
about advertisements including advertising requirements.
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[ manifestmpd?ad_

America’s National Parks

Amarica's Nationad Parks

Hulu

X Headers Payload Preview Response Initiator Timing

1 <?xml version="1.0" encoding="utf-8"?>
2 <MPD xmlns="urn:mpeg: :schema:mpd:2011" xmlns:cenc="y{
<Period id=" -0" duration="PT603.7285" start="Pi
a <AssetIdentifier schemeIdUri="urn:com:hulu:asset-id]
5 <hulu: Type schemeIduri="urn:com:hulu: 1
6 <AdaptationSet mimeType=" 1" maxWidth="1280"
7 < schemeIduri="urn:mpeg:dash:mpay
X Headers Payload Preview Response Initiator liming
LU N/FEAuus H———————————v
170 <Period id="ad-1-@" duration="PT1.001S" start="PT6@3.
171 <AssetIdentifier schemeIduUri="urn:com:hulu:ad-id:2e
172 <hulu: Type schemeIdUri="urn:com:hulu:
173 <AdaptationSet mimeType="video/mp4" maxWidth="1280"
174 <Representation id="01744d59-eebb-cb96-3da6-00171
175 <hulu:Cdn>fa</hulu:Cdn>
176 <hulu:ProfileBandwidth>1000</hulu:ProfileBandwi
177 <BaseURL>https:// -fa-darwin.hulustream.com/ps
178 < Base indexRange="689-732" indexRangeExa

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

The manifest includes a URL for the content to be played, which the Hulu client uses to fetch the content.
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(:path: /219/189162219/stream_0188a695-f669-51f8-356f-

‘., 0032822f835b_1000116415099_H264_3200_1000116443261_video.mp4

o« NS [ 9_H264_3200_1000116443261_video.mpa|

America’s Neticoal Packs

ame < B ' =
[ manifestmpd?ad_

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[15] The device
asinclaim 1,
wherein the user
interface input
includes a time
bar configured to
control the
intersplicer to
alter a course of
presentation of
the content
stream in
response to the
user dragging the
time bar, the
dragging of the
time bar enabling
at least one of
fast-forward
play, skipping
forward,
backward
skipping to a
fixed point, slow
motion play, and
frame advance

play.

Hulu

The user interface input of the Accused Instrumentalities includes a time bar configured to control the intersplicer to alter a course
of presentation of the content stream in response to the user dragging the time bar, the dragging of the time bar enabling at least
one of fast-forward play, skipping forward, backward skipping to a fixed point, slow motion play, and frame advance play.

In the example below, the user drags the play position forward in the time bar to 8:05, 11:18, and 20:33 from the current play
position (0:05, 0:06, or 0:08) to enable fast-forward play, and the Hulu client may alter a course of presentation by, for example,
requiring a user to watch advertisements at the moment when the user drags the play position forward, instead of when the
predetermined ad insertion point occurs on the timeline.

-

B Your video will continue from this point after the break.

—®

B Your video will continue from this point after the break.

Screenshot of Hulu user interface on web browser, hulu.com.

As a result, the Hulu digital media player user interface input includes a time bar configured to control the intersplicer to alter a
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[17a] A
computer-
implemented
system for
controlling
digital media
presentations, the
system
comprising:
[17b] one or
more processors;

[17c] a user
interface for
allowing a user to
control a course
of presentation of
digital media
content;

Hulu

course of presentation of the content stream in response to the user dragging the time bar enabling at least fast-forward play.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities are a computer-implemented system for controlling digital media presentations. See, e.g., [1a].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities include one or more processors. See, e.g., [1b.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities have a user interface for allowing a user to control a course of presentation of digital media content.
See, e.g., [1c].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[17d.1] an
intersplicer for
controlling one
or more insertion
points of digital
advertising
content into the
digital media
content thereby
sequencing the
digital media
content and
digital
advertising
content,

[17d.2] the
sequencing
comprising
ordering one or
more data blocks
of the digital
media content
and one or more

data blocks of the

digital
advertising
content into a
content stream

playable as audio

or visual content
perceivable by
the user,

Hulu

The Accused Instrumentalities have an intersplicer for controlling one or more insertion points of the digital advertising content
into the digital media content thereby sequencing the digital media content and the digital advertising content. See, e.g., [1d.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities sequence the digital media content and one or more data blocks of the digital advertising content
into a content stream playable as audio or visual content perceivable by the user. See, e.g., [1d.2].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[17d.3] the The content stream sequenced by the Accused Instrumentalities comprises one or more initially sequenced insertion points at which
content stream the digital advertising content is scheduled to be presented relative to the digital media content during play. See, e.g., [1d.3].

comprising one

or more initially ~ An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
sequenced of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
insertion points infringement contentions once such information is made available to Plaintiff.

at which the

digital

advertising

content is

scheduled to be

presented relative

to the digital

media content

during play;
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[17d.4] in
response to user
input updating a
current play
position in the
content stream to
a new play
position in the
content stream,
the one or more
processors using
one or more
adaptive
preference rules
to adaptively
modify, a
presentation
position of the
digital
advertising
content from at
least one of the
one or more
initially
sequenced
insertion points
to one or more
alternatively
sequenced
insertion points;

Hulu

The Accused Instrumentalities’ processors use one or more adaptive preference rules to adaptively modify a presentation position
of the digital advertising content from at least one of the one or more initially sequenced insertion points to one or more alternatively
sequenced insertion points in the digital media content in response to user input updating a current play position. See, e.g., [1d.4].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[17d.5] The one
or more
alternatively
sequenced
insertion points
being adaptively
selectable by the
intersplicer
according to
selection criteria
defined by the
one or more
adaptive
preference rules
taking into
account the new
play position and
at least one of a
length of time
associated with
playing the
digital media
content, a
number of digital
media data
blocks of the
digital media
content to be
played, and a
point in time the
digital media
content is to be
played,

Hulu

The one or more alternatively sequenced insertion points of the Accused Instrumentalities are adaptively selectable by the
intersplicer according to selection criteria defined by the one or more adaptive preference rules taking into account the new play
position and at least one of a length of time associated with playing the digital media content, a number of digital media data blocks
of the digital media content to be played, and a point in time the digital media content is to be played. See, e.g., [1d.6].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[17d.6] such that
at least one of the

alternatively
sequenced
insertion points is
positioned at a
play position in
the digital media
content that
satisfies a
condition
selected from:
the play position
being a
predetermined
length of time
after the new
play position, the
play position
being a
predetermined
number of digital
media data
blocks after the
new play
position, and the
play position
being at a
predetermined
time of the hour
after the new
play position;

Hulu

At least one of the alternatively sequenced insertion points of the Accused Instrumentalities is positioned at a play position in the
digital media content that satisfies a condition selected from the play position being a predetermined length of time after the new
play position, the play position being a predetermined number of digital media data blocks after the new play position, and the play
position being at a predetermined time of the hour after the new play position. See, e.g., [1d.7].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[17€e] a user
interface output
for causing
presentation of
the content
stream during a
play period
associated with
one or more
states of play
such that a part
of the digital
advertising
content is
adaptively played
at the one or
more
alternatively
sequenced
insertion points,
instead of the one
or more initially
sequenced
insertion points;
and

Hulu

The Accused Instrumentalities include a user interface output for causing presentation of the content stream during a play period
associated with one or more states of play such that a part of the digital advertising content is adaptively played at the one or more
alternatively sequenced insertion points, instead of at the one or more initially sequenced insertion points. See, e.g., [1e].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[17f.1] at least a
first memory for
storing a setting
to indicate a first
state of play, the
setting including
a first value to
indicate
presentation of a
required part of
the digital
advertising
content is in
progress during
presentation of
the content
stream such that
[17f.2]
responsive to
detecting the first
value in the first
memory, the user
interface is
disabled to
prevent
commands
comprising a user
navigation
control from
altering a course
of presentation of
the content
stream.

Hulu

The Accused Instrumentalities include at least a first memory for storing a setting to indicate a first state of play, the setting
including a first value to indicate presentation of a required part of the digital advertising content is in progress during presentation
of the content stream. See, e.g., [1f.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

In the Accused Instrumentalities, detection of the first value in the first memory disables the user interface input to prevent
commands comprising a user navigation control from altering a course of presentation of the content stream. See, e.g., [1f.2].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[18] The system  The Accused Instrumentalities include a first memory that is part of the computer-implemented system.
asinclaim 17,
wherein the at For example, Hulu’s servers and systems make, store, and transmit server-side and client-side software and data for providing ad-

supported streaming service to Hulu’s subscribers. These functions, interrelationships, and interfaces, as shown in Figure 1 of the

least first
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Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture (“DASH diagram”).

The Hulu Tech Blog further shows how Hulu’s computer-implemented system must rely on at least one memory.
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Among other things, the “Manifest Cache” shown in the figure above is a machine-readable medium storing executable instructions
to cause at least one programable processor to perform operations that implement Hulu’s system for providing ad-supported
streaming service.

In order to provide an OTT streaming service for controlling digital media presentations, the Accused Instrumentalities must
include numerous memories within the computer-implemented system for controlling digital media presentations.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[19] The system  The Accused Instrumentalities include a first memory that is part of at least one remote system.
as in claim 17,
wherein the at For example, Hulu’s servers and systems make, store, and transmit server-side and client-side software and data for providing ad-
least first supported streaming service to Hulu’s subscribers. These functions, interrelationships, and interfaces, as shown in Figure 1 of the
memory is part of DASH Standard, would necessitate the use of memory as part of at least one remote system.
at least one
remote system.
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Figure 1 DASH-IF Ad Insertion Architecture

DASH Part 5 at Figure 1 DASH-IF Ad Insertion Architecture (“DASH diagram”).

The Hulu Tech Blog further shows how Hulu’s computer-implemented system must interact with remote systems that have at least

one memory.
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In order to provide an OTT streaming service for controlling digital media presentations, the Accused Instrumentalities must
interact with numerous memories of systems remote to the computer-implemented system for controlling digital media
presentations.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[21a] A The Accused Instrumentalities are a computer-implemented method for controlling digital media presentations using an improved

computer- digital media player system. See, e.g., [1a].

implemented
method for
controlling
digital media
presentations
using an
improved digital
media player
system, the
method
comprising:

Hulu

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[21b] receiving,
on a digital
media player
system, data
comprising
digital media
content and
digital
advertising
content, the
digital media
player system
having a user
interface and an
intersplicer, the
user interface
configured to
allow a user to
control a course
of presentation of
the digital media
content received,
and the
intersplicer
configured to
control one or
more initially
sequenced
insertion points
of the digital
advertising
content into the
digital media
content;

Hulu

The Accused Instrumentalities receive, on a digital media player system, data comprising digital media content and digital
advertising content, the digital media player system having a user interface and an intersplicer, the user interface configured to
allow a user to control a course of presentation of the digital media content received, and the intersplicer configured to control one
or more initially sequenced insertion points of the digital advertising content into the digital media content. See, e.g., [1b.2], [1c],
and [1d.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[21c] sequencing
the digital media
content, using the
intersplicer, the
sequencing
comprising
ordering one or
more data blocks
of the digital
media content
into a content
stream playable
as audio or visual
content
perceivable by
the user, the
content stream
comprising a
media section
that comprises at
least some of the
digital media
content, the
content stream
further
comprising an
advertising block
within which at
least some of the
digital
advertising
content is
scheduled to be
presented, the
advertising block
being arranged
within the

The Accused Instrumentalities sequence sequencing the digital media content, using the intersplicer, the sequencing comprising
ordering one or more data blocks of the digital media content into a content stream playable as audio or visual content perceivable
by the user, the content stream comprising a media section that comprises at least some of the digital media content, the content
stream further comprising an advertising block within which at least some of the digital advertising content is scheduled to be
presented, the advertising block being arranged within the content stream at an initially defined insertion position relative to the
media section during play. See, e.g., [1d.2]

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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content stream at

an initially
defined insertion
position relative
to the media
section during

play;
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[21d.1]
adaptively re-
sequencing the
content stream
into a modified
content stream to
reflect a user
input comprising
updating a
current play
position to a new
play position in
the digital media
content detected
at the digital
media player
system, the
modified content
stream
comprising an
alternate
insertion position
of the advertising
block relative to
the media
section, the
adaptively re-
sequencing
comprising
determining the
alternate
insertion position
using one or
more adaptive
preference
placement rules
associated with

The Accused Instrumentalities adaptively re-sequence the content stream into a modified content stream to reflect a user input
comprising updating a current play position to a new play position in the digital media content detected at the digital media player
system, the modified content stream comprising an alternate insertion position of the advertising block relative to the media section,
the adaptively re-sequencing comprising determining the alternate insertion position using one or more adaptive preference
placement rules associated with the digital media content. See, e.g., [1d.4]

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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the digital media

content

[21d.2] the
alternate
insertion position
being adaptively
selectable by the
intersplicer
according to
selection criteria
defined by the
one or more
adaptive
preference
placement rules
taking into
account the new
play position and
at least one of a
length of time
associated with
playing the
digital media
content, a
number of digital
media data
blocks of the
digital media
content to be
played, and a
point in time the
digital media
content is to be
played,

Hulu

The Accused Instrumentalities have an intersplicer that adaptively selects the alternate insertion position according to selection
criteria defined by the one or more adaptive preference placement rules taking into account the new play position and at least one
of a length of time associated with playing the digital media content, a number of digital media data blocks of the digital media
content to be played, and a point in time the digital media content is to be played. See, e.g., [1d.6].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[21d.3] such that

the alternate
insertion position
IS positioned at a
play position in
the digital media
content that
satisfies a
condition
selected from:
the play position
being a
predetermined
length of time
after the new
play position, the
play position
being a
predetermined
number of digital
media data
blocks after the
new play
position, and the
play position
being at a
predetermined
time of the hour
after the new
play position;

[21e] causing
presentation of
the modified
content stream at

Hulu

The Accused Instrumentalities select the alternate insertion position such that it is positioned at a play position in the digital media
content that satisfies a condition selected from: the play position being a predetermined length of time after the new play position,
the play position being a predetermined number of digital media data blocks after the new play position, and the play position
being at a predetermined time of the hour after the new play position. See, e.g., [1d.7].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities cause presentation of the modified content stream at the digital media player system during a play
period associated with one or more states of play. See, e.g., [1e].
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the digital media

player system
during a play
period associated
with one or more
states of play;
[21f] causing
adaptive
presentation of a
required part of
the digital
advertising
content at the
alternate
insertion
position, instead
of at the one or
more initially
sequenced
insertion points;

Hulu

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities cause adaptive presentation of a required part of the digital advertising content at the alternate
insertion position, instead of at the one or more initially sequenced insertion points. See, e.g., [1e].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[21g] keeping a
setting, in at least
a first memory of
the digital media
player system, to
indicate a first
state of play, the
setting including
a first value to
indicate
presentation of
the required part
of the digital
advertising
content is in
progress during
presentation of
the modified
content stream;
and
[21h] responsive
to detecting the
first value in the
first memory,
disabling user
interface
commands

comprising a user

navigation
control that
enables the user
to alter a course

of presentation of

the modified
content stream.

Hulu

The Accused Instrumentalities keep a setting, in at least a first memory of the digital media player system, to indicate a first state
of play, the setting including a first value to indicate presentation of the required part of the digital advertising content is in progress
during presentation of the modified content stream. See, e.g., [1f.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities, when detecting the first value in the first memory, disable user interface commands comprising a
user navigation control that enables the user to alter a course of presentation of the modified content stream. See, e.g., [1f.2].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22a] A
computer-
implemented
method for
controlling
digital media
presentations
using an
improved digital
media player
system, the
method
comprising:
[22b.1]
transmitting, by
at least one
remote system to
a digital media
player system,
data comprising
digital media
content and
digital
advertising
content,

[22b.2] the
digital media
player system
having a user
interface and an
intersplicer,

Hulu

The Accused Instrumentalities perform a computer-implemented method for controlling digital media presentations using an
improved digital media player system. See, e.g., [13].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities transmit, by at least one remote system to a digital media player system, data comprising digital
media content and digital advertising content. See, e.g., [1b.2].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities include a digital media player system with a user interface and an intersplicer. See, e.g., [1c] and
[1d.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22b.3] the user
interface
configured to
allow a user to
control a course
of presentation of
the digital media
content received,
and
[22b.4] the
intersplicer for
controlling one
or more insertion
points of the
digital
advertising
content into the
digital media
content;
[22c.1]
sequencing the
digital media
content, using the
intersplicer,

Hulu

The Accused Instrumentalities include a user interface configured to allow a user to control a course of presentation of the digital
media content received. See, e.g., [1c].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities include an intersplicer for controlling one or more insertion points of the digital advertising content
into the digital media content. See, e.g., [1d.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities sequence the digital media content, using the intersplicer. See, e.g., [1d.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22c.2] the
sequencing
comprising
ordering one or
more data blocks
of the digital
media content
into a content
stream playable
as audio or visual
content
perceivable by
the user,

[22c.3] the
content stream
comprising a
media section
that comprises at
least some of the
digital media
content,

Hulu

The Accused Instrumentalities order one or more data blocks of the digital media content into a content stream playable as audio
or visual content perceivable by the user. See, e.g., [1d.2].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities provide a content stream comprising a media section that comprises at least some of the digital
media content. See, e.g., [1d.2].

For example, the Ad Insertion MPD Manipulator orders data blocks of the digital media content into a content stream for the user.
For example, the Ad Insertion MPD Manipulator generates a DASH presentation that is a mixture of content and advertisements.
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4.3 Overview on Interfaces and Functions

The Ad Insertion architectures start with the ingest of an input stream over IF-0 which is processed by an ABR Encoder
and output as well-formed CMAF content over the IF-1 interface. A DASH Packager / MPD Generator uses IF-1 input

to generate a conformant DASH content presentation that is sent over IF-2 and additional opportunity metadata that is
sent (IF-3).

DASH-IF

13 DASH-IF IOP-5 V5.0.0 (2021-11)

An Ad Insertion MPD Manipulator uses the inputs of IF-2 and IF-3 to generate a DASH presentation that is a mixture
of content and advertisements. In the SSAI architecture, the manipulator uses IF-4 to ask an Ad Decisioning / Content
Server to provide advertisement placements for the content stream, possibly utilizing client sourced parameters from IF-
7, before generating the final DASH MPD for IF-5 which contains metadata about the inserted ads via I[F-6. In the
SGAI architecture, the manipulator does not immediately use IF-4, instead it embeds opportunity information from IF-3
into the DASH MPD IF-5 output so that the DASH Client may later use IF-7 to retrieve the proper ad placements by
sending this opportunity information along with client source parameters to the manipulator.

The DASH Client utilizes the reference media pipeline provided by IF-9 to perform seamless playout of the mixed
content and ad presentation obtained via IF-5. Ad measurement and tracking is enabled in the client by IF-8 utilizing the
ad metadata embedded as part of IF-6.

In Table 1 the interfaces defined are detailed with clause references and some example instantiations. Each interface
clause will provide an informative overview of said interface and where aspects of the interface fall within the scope of
this document, normative requirements will be provided.

DASH Standard at § 4.3.

“The MPD proxy inserts the ad content into the MPD and makes it part of the media presentation timeline.” DASH Standard at §

165 Hulu, LLC - Ex. 1016, Page 000165


https://dashif.org/docs/IOP-Guidelines/DASH-IF-IOP-Part5-v5.0.0.pdf
https://dashif.org/docs/IOP-Guidelines/DASH-IF-IOP-Part5-v5.0.0.pdf

U.S. Patent No.
10,986,403

Hulu

5.7.1. “The ad is served automatically to the client as the client will start requesting the Segments according to the information and
timeline in the MPD from the Ad content server.” DASH Standard at § 5.7.3. Thus, the Ad Insertion MPD Manipulator and/or
the Hulu client orders the data blocks of the digital media content into a content stream playable to the user.

For example, the Hulu client on a browser requests and receives byte ranges of video.mp4 content files and presents video content
using the video data it receives. In the example below, the Hulu client requests a byte range ending in 5690731, and separately
requests a next byte range starting at the next byte (i.e., 5690732) of the same content video.mp4 file.

Content-Range

|H264_3200_1000116443261_video.mp4
|H264_3200_1000116443261_video.mp4
|H264_3200_1000116443261_video.mp4

| |H264_3200_1000116443261_video.mp4
I H264_3200_1000116443261_video.mp4

bytes 0-7945/971920801

bytes 3781084-5690731/971920801
bytes 5690732-8042084/971920801
bytes 8042085-10051263/971920801
bytes 10051264-11814022/971920801

_H264_3200_1000116443261_video.mp4 bytes 11814023-13560195/971920801

\

H264_3200_1000116443261_video.mp4 bytes 13560196-15697579/971920801
H264_3200_1000116443261_video.mp4 bytes 15697580-17073726/971920801

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22c.4] the
content stream
further
comprising an
advertising block
within which at
least some of the
digital
advertising
content is
scheduled to be
presented during

play,

Hulu

The Accused Instrumentalities provide a content stream including an advertising block within which at least some of the digital
advertising content is scheduled to be presented during play. See, e.g., [1d.2].

For example, because the “MPD proxy inserts the ad content into the MPD and makes it part of the media presentation timeline,”
the content stream includes an advertising block within which at least some of the digital advertising content is scheduled to be
presented during play.

. The MPD proxy inserts the ad content into the MPD and makes it part of the media presentation timeline. For
details on the operation, refer to clause 0. The MPD@minimumUpdatePeriod is set such that clients return
to the proxy at the end of the ad pod at the very latest. If the end point of the opportunity, Zpiice-in, 1S unknown,
MPD@minimumUpdatePeriod needs to be set such that the client checks back regularly.

DASH Standard at § 5.7.1.

In the example discussed in [1d.2], for the predetermined ad insertion points, the Hulu client on a browser requests and receives
byte ranges of video.mp4 advertising files and presents video advertisements using the video data it receives. In the example
below, after requesting many byte ranges from a content .mp4 video file (including bytes 229844365-231655000), the Hulu client
requests all bytes (0-1889733, for a total of 1889734 bytes) of an advertisement .mp4 video file.
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| H264_3200_1000116443261 video.mp4 bytes 229844365-231
}72043_H264_1000,mp4 bytes 0-1889733/188973

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic and console running
JavaScript reporting out video-related events.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality

of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22c.5] the
advertising block
being arranged
within the
content stream at
an initially
defined insertion
position relative
to the media
section;

[22d.1]
adaptively re-
sequencing the
content stream
into a modified
content stream to
reflect a user
input comprising
[22d.2] updating
a current play
position to a new
play position in
the digital media
content detected
at the digital
media player
system,

Hulu

The Accused Instrumentalities provide a content stream including an advertising block arranged within the content stream at an
initially defined insertion position relative to the media section. See, e.g., [1d.3].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities adaptively re-sequence the content stream into a modified content stream to reflect a user input.
See, e.g., [1d.4].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities update a current play position to a new play position in the digital media content detected at the
digital media player system. See, e.g., [1d.4].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22d.3] the
modified content
stream
comprising an
alternate
insertion position
of the advertising
block relative to
the media
section, the
adaptively re-
sequencing
comprising
[22d.4]
determining the
alternate
insertion position
using one or
more adaptive
preference
placement rules
associated with
the digital media
content during

play;

Hulu

The Accused Instrumentalities provide a modified content stream comprising an alternate insertion position of the advertising
block relative to the media section. See, e.g., [1d.4].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities’ step of adaptively re-sequencing comprises determining the alternate insertion position using one
or more adaptive preference placement rules associated with the digital media content during play. See, e.g., [1d.4].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22e.1] the
alternate
insertion position
being adaptively
selectable by the
intersplicer
according to
selection criteria
defined by the
one or more
adaptive
preference
placement rules
taking into
account the new
play position and
at least one of a
length of time
associated with
playing the
digital media
content, a
number of digital
media data
blocks of the
digital media
content to be
played, and a
point in time the
digital media
content is to be
played

Hulu

The Accused Instrumentalities’ alternate insertion position is adaptively selectable by the intersplicer according to selection criteria
defined by the one or more adaptive preference placement rules taking into account the new play position and at least one of a
length of time associated with playing the digital media content, a number of digital media data blocks of the digital media content
to be played, and a point in time the digital media content is to be played. See, e.g., [1d.6].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22e.2] such that

the alternate
insertion position
IS positioned at a
play position in
the digital media
content that
satisfies a
condition
selected from:
the play position
being a
predetermined
length of time
after the new
play position, the
play position
being a
predetermined
number of digital
media data
blocks after the
new play
position, and the
play position
being at a
predetermined
time of the hour
after the new
play position;

Hulu

The alternate insertion position of the Accused Instrumentalities is positioned at a play position in the digital media content that
satisfies a condition selected from: the play position being a predetermined length of time after the new play position, the play
position being a predetermined number of digital media data blocks after the new play position, and the play position being at a
predetermined time of the hour after the new play position. See, e.g., [1d.7].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22f] causing
presentation of
the modified
content stream at
the digital media
player system
during a play
period associated
with one or more
states of play;
[22g] causing
adaptive
presentation of a
required part of
the digital
advertising
content at the
alternate
insertion point,
instead of the
initially defined
insertion
position;

Hulu

The Accused Instrumentalities cause presentation of the modified content stream at the digital media player system during a play
period associated with one or more states of play. See, e.g., [1e].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities cause adaptive presentation of a required part of the digital advertising content at the alternate
insertion point, instead of the initially defined insertion position. See, e.g., [1e].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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[22h] keeping a
setting, in at least
a first memory of
the digital media
player system, to
indicate a first
state of play, the
setting including
a first value to
indicate
presentation of
the required part
of the digital
advertising
content is in
progress during
presentation of
the modified
content stream;
and
[22i] responsive
to detecting the
first value in the
first memory,
disabling user
interface
commands

comprising a user

navigation
control that
enables the user
to alter a course

of presentation of

the content
stream.

Hulu

The Accused Instrumentalities keep a setting, in at least a first memory of the digital media player system, to indicate a first state
of play, the setting including a first value to indicate presentation of the required part of the digital advertising content is in progress
during presentation of the modified content stream. See, e.g., [1f.1].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.

The Accused Instrumentalities, responsive to detecting the first value in the first memory, disable user interface commands
comprising a user navigation control that enables the user to alter a course of presentation of the content stream. Seg, e.g., [1f.2].

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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23. The method
as in claim 22,
wherein
presentation data
comprising an
indication of the
digital
advertising
content that has
been presented is
stored in a
second memory
of the digital
media player
system.

Hulu

The Accused Instrumentalities use presentation data comprising an indication of the digital advertising content that has been
presented is stored in a second memory of the digital media player system.

The Accused Instrumentalities track and store indications that advertisements have been presented, as well as data about such
presentations. For example, the Accused Instrumentalities track which advertisements a users views, data about the user and the
user’s device, what the volume of the Hulu client was set to when the advertisement started, and whether the user clicked on the
ad.

In the example shown below, after a user watches an ad, Hulu network traffic includes “start?pagetype=watch” data that includes,
for example, data relating to the user, the content the user was watching, the user’s device, the advertisement the user watched, and
the volume of the advertisement’s audio at the start of the advertisement, including “adtargeting userinfo,” “device ad id,”
“zipcode,” “adslotid,” “contentid,” “deviceid,” “adtargeting validation,” and “adStartVolume.”

Amarica s National Parks n
auth: true
o : 0
— | bitrate: 3200
sp_ads_01907a47-d2b2-
?s:scirsid=huluvideo&s:s 1 stream type: vod
stalt?pagetype=watch&1 : : : B437B113-C482-D1DA-1!

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.
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Hulu

America’s National Parks

cpsessionid: B8FF2B24-0E24-A9DC-660

2B7B907A-4632-49AF -957

IE] sp_ads_01907a47-d2b2-| , Sonice
?s:scirsid=huluvideods:s AT ————————k  durati
start?pagetype= watch&w

: Windows 10

2645995

:us:stream:955d84d

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

Amarica's National Parks America’s Notional Parks 189162219
214
i 104840345
normal
B sp_ads_01907a47-d2b2-
2s:scrsid=huluvideo&s:s| = ' —
start?pagetype=watch&, : ©.4266668701171875
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10,986,403
Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

As another example, as shown below, after a user watches an ad, Hulu network traffic includes an “event” that includes an “ad_id,”
“app_session_id,” and “audio-bitrate.”

America’s National Parks
vRequest Payload view source
v {event: "player_ui closed", cookie |
app: '
S e s app_component: “playe
[E] sp ads 018e3df24 uyraise app_component version: "3.97.0"
< =< " 3 = 2 " 1 A v Ct M
D event app_visit_count: 16
application_ins ce id: "14DD34BE
() sp_ads_018e3df2, application_instance_id: "1
| - 96000

Screenshot of Hulu user interface on web browser, hulu.com, with debugger tool showing network traffic.

An analysis of proprietary backend systems and/or source code may be necessary to fully and accurately describe the functionality
of the Accused Instrumentalities with respect to this limitation and, accordingly, Plaintiff reserves the right to supplement these
infringement contentions once such information is made available to Plaintiff.
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