IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF VIRGINIA
ALEXANDRIA DIVISION

AUDIO POD IP, LLC,
Plaintiff,

Case No. 1:24-cv-00915

AMAZON.COM, INC., AMAZON.COM LLC,

AND AMAZON WEB SERVICES, INC., Jury Trial Demanded

Defendants.

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Audio Pod IP, LLC (“Audio Pod”) files this complaint against Amazon.com,
Inc., Amazon.com LLC, and Amazon Web Services, Inc. (hereinafter collectively “Amazon” or
“Defendants”) for infringement of United States Patent Nos. 9,319,720; 9,954,922; 10,091,266;
and 10,735,488 (the “Patents-in-Suit”), attached here as Exhibits 1-4. Audio Pod alleges that
Defendants have willfully and/or otherwise infringed one or more of the Patents-in-Suit.

NATURE OF THE ACTION

1. This is an action for patent infringement arising under the patent laws of the
United States, 35 U.S.C. §§1 et seq.

THE PARTIES

2. Audio Pod is a limited liability company organized under the laws of the
Commonwealth of Virginia with its principal place of business at 8609 Westwood Center Drive,

Suite 110, Tysons Corner, Virginia 22182.
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3. On information and belief, defendant Amazon.com, Inc. is a corporation
organized and existing under the laws of the state of Delaware with a principal place of business
at 410 Terry Ave N, Seattle, Washington 98109-5210.

4. On information and belief, Amazon.com, Inc. may be served with process through
its registered agent, Corporation Service Company, 251 Little Falls Drive, Wilmington,
Delaware 19808, or anywhere it may be found.

5. Amazon.com, Inc. does business across the United States, including in the
Commonwealth of Virginia and, more specifically, in the Eastern District of Virginia.

6. On information and belief, defendant Amazon.com LLC is a limited liability
corporation organized and existing under the laws of the state of Delaware and a wholly-owned
subsidiary of Amazon.com, Inc., with a principal place of business at 410 Terry Ave N, Seattle,
Washington 98109-5210.

7. On information and belief, Amazon.com LLC may be served with process
through its registered agent, Corporation Service Company, 251 Little Falls Drive, Wilmington,
Delaware 19808, or anywhere it may be found.

8. Amazon.com LLC does business across the United States, including in the
Commonwealth of Virginia and, more specifically, in the Eastern District of Virginia.

0. On information and belief, defendant Amazon Web Services, Inc. (“AWS”) is a
corporation organized and existing under the laws of the state of Delaware with a principal place
of business at 410 Terry Ave N, Seattle, Washington 98109-5210.

10. AWS is a subsidiary and controlled affiliate of defendant Amazon.com, Inc. and a

so-called Amazon Group Company.



11. On information and belief, AWS may be served with process through its
registered agent, Corporation Service Company, 100 Shockoe Slip, 2™ Floor, Richmond, VA,
23219 - 4100 or anywhere it may be found.

12. AWS does business across the United States, including in the Commonwealth of
Virginia and, more specifically, in the Eastern District of Virginia.

13. On information and belief, AWS has been authorized to transact business in the
Commonwealth of Virginia and the Eastern District of Virginia since on or about January 25,
2013, under Virginia Entity ID F1918947.

14. On information and belief, Defendants sell and offers to sell products and services
throughout the Commonwealth of Virginia, including in this judicial district, as well as
throughout the United States, and introduces products and services that perform infringing
processes into the stream of commerce knowing that they would be used, offered for sale, or sold
in this judicial district and elsewhere in the United States.

15. On information and belief, Amazon has made, used, offered to sell, offered to sell
access to, sold, and/or sold access to products and services, including the following specifically
accused products and services: (1) Amazon Video and Amazon Prime Video (collectively
“Prime Video”); (2) Amazon Music, Amazon Prime Music, and Amazon Music Prime
(collectively “Prime Music”); (3) current or legacy products or services, which use, or have used,
one or more of the foregoing products and services as a component product or component
service; (4) combinations of products and/or services comprising, in whole or in part, two or
more of the foregoing products and services; and (5) all other current or legacy products and
services imported, made, used, sold, or offered for sale by Amazon that operate, or have operated

in a substantially similar manner as the above-listed products and services. (As used herein, one



or more of the forgoing products and services are individually and collectively referred to as the
accused “Amazon Products and Services™).

16. On information and belief, Amazon, as well as the hardware and software
components comprising the Amazon Products and Services and/or that enable the Amazon
Products and Services to operate, including but not limited to servers, server software, webserver
software, webserver hardware, email server hardware, email server software, website client
software, mobile computing device client application software, networked communications
hardware, network routers, network switches, network hubs, WIFI access point hardware, WIFI
access point software, point-of-sale hardware, point-of-sale software, back-end hardware, back-
end software, cloud-based software, cloud-based hardware, and other hardware and software
computing systems and components infringes (literally and/or under the doctrine of equivalents)
at least one claim of each of the Patents-in-Suit.

JURISDICTION AND VENUE

17. This civil action arises under the Patent Laws of the United States, 35 U.S.C. § 1
et seq. Accordingly, this Court has subject matter jurisdiction under at least 28 U.S.C. §§ 1331
and 1338(a).

18. This Court has general and specific personal jurisdiction over the Defendants
because it regularly conducts and solicits business, or otherwise engages in other persistent
courses of conduct in this judicial district, and/or derives substantial revenue from the use, sale,
and distribution of goods and services, including but not limited to the accused Amazon Products

and Services provided to individuals and businesses in the Eastern District of Virginia.



19. On information and belief, Amazon infringes the Patents-in-Suit in the Eastern
District of Virginia, at least, by making, using, offering to sell access to, and/or selling access to
the accused Amazon Products and Services in this district.

20. Amazon is the world’s largest online retailer and marketplace and provider of
cloud computing services through AWS. Amazon distributes a variety of downloadable and
streaming content through its Amazon Prime Video and Amazon Music services. Amazon also
produces retail consumer electronics including the Amazon Echo and Amazon Alexa devices.

21. On information and belief, Amazon is the second largest private employer in the
United States. According to the Virginia Economic Development Partnership, Amazon has since
2010 invested more than $109 billion in Virginia, including infrastructure and compensation to
employees, and has created more than 36,000 jobs in the Commonwealth. !

22. Amazon officially opened its “HQ2”—i.e., its second headquarters—in Arlington,
Virginia and plans to add more than 25,000 new jobs to the more than 30,000 employees it
already has in the Virginia and Washington, D.C. metro area.?> Amazon’s new headquarters are
within this judicial district in the National Landing neighborhood of Arlington, Virginia.
According to Amazon, the new Arlington campus features energy-efficient offices,
neighborhood retail, and new public and green spaces including 1.1 acres of new public open
space, designed for a variety of uses, including a dog park, recreation areas, farmers markets, and

more to help realize the community’s vision for a large, centrally-located park. /d.

1 See https://www.vedp.org/press-release/2023-09/amazon-
virginiabeach#:~:text=Since%202010%2C%20Amazon%?20has%?20invested,direct%20jobs%201
n%20the%20Commonwealth.

2 See https://www.aboutamazon.com/workplace/corporate-offices.



23. On information and belief, the accused Amazon Products and Services are made,
used, sold and offered for sale by Amazon throughout the Eastern District of Virginia.

24. On information and belief, Amazon customers located in the Eastern District of
Virginia have obtained access to and used the accused Amazon Products and Services while
located in the Eastern District of Virginia.

25. This Court has personal jurisdiction over Amazon because, inter alia, Amazon, on
information and belief: (1) has committed acts of patent infringement in this Eastern District of
Virginia; (2) maintains a regular and established place of business, namely its HQ2 in Arlington,
within the Eastern District of Virginia; (3) has substantial, continuous, and systematic contacts
with this Commonwealth and the Eastern District of Virginia; (4) owns, manages, and operates
facilities in this Commonwealth and the Eastern District of Virginia; (5) enjoys substantial
income from its operations and sales in this Commonwealth and the Eastern District of Virginia;
(6) employs Virginia residents in this Commonwealth and the Eastern District of Virginia, and
(7) solicits business using the Amazon Products and Services in this Commonwealth and the
Eastern District of Virginia.

26. On April 9, 2020, this Court held:

It must be said that Amazon is nothing if not ubiquitous in the United States.
Furthermore, after considering 238 cities, Amazon chose Arlington in the Eastern
District of Virginia as the location for its HQ2 and will invest $2.5 billion and
25,000 jobs in the undertaking. As such, Amazon cannot in good faith represent to
the Court that E.D. Va. is an undesirable or inconvenient location to operate and
do business. Litigating should not be an additional significant strain.

Maglula, Ltd. v. Amazon.com, Inc., No. 1:19-cv-01570, ECF No. 52 at 32-33 (E.D. Va. Apr. 9,

2020).

27. Venue is proper pursuant to 28 U.S.C. §§ 1391 and/or 1400(b), at least because

Amazon has committed acts of infringement in this judicial district, and has a regular and



established places of business in this judicial district. Venue is also proper for the reasons set
forth by the Court in its Maglula decision. See 1:2019-cv-01570 (E.D. Va. Apr. 9, 2020), D.I. 52.

28. In fact, Amazon has already admitted that venue is proper in this District. In
Amazon.com, Inc. v. WDC Holdings LLC, No. 1:20-cv-484, ECF No. 1, 426 (E.D. Va. Apr. 27,
2020), Amazon argued that venue in this district was proper because “it is a district in which
Plaintiff [ Amazon] maintains headquarters and/or substantial business operations...”.

THE ASSERTED PATENTS

U.S. Patent No. 9,319,720

29. On April 19, 2016, the USPTO duly and legally issued United States Patent No.
9,319,720 (“the *720 patent”) entitled “System and method for rendering digital content using
time offsets” to inventors John McCue, Robert McCue, Gregory Shostakovsky, and Glenn
McCue.

30. The *720 patent is presumed valid under 35 U.S.C. § 282.

31. Audio Pod owns all rights, title, and interest in the 720 patent.

32. Audio Pod has not granted Defendants an approval, an authorization, or a license
to the rights under the *720 patent.

33. The *720 patent relates to, among other things, the delivery, management and
rendering of multiple segmented streams of digital content in a synchronized rendering in
dependence of the timeline of a media stream defined in a virtual media descriptor.

34, The *720 patent also describes a descriptor file, which according to the claims
includes “time information for each digital data file in each media stream, the time information
for synchronizing the plurality of media streams and determined relative to a timeline of an audio

recording.” *720 patent, Col. 40, lines 32-36; see also Abstract.



35. The patent further notes that the “digital content to be rendered is selected using
the time information in the descriptor file and a time offset external to the descriptor file.” /d.

36. The *720 patent solves, among other things, problems with, and improves upon,
the speed and availability of access to digital content by a consumer. Further, it allows the
consumer to select the structure of the multimedia rendering takes and customize it as needed.

U.S. Patent No. 9,954,922

37. On April 24, 2018, the USPTO duly and legally issued United States Patent No.
9,954,922 (“the *922 patent”) entitled “Method and system for rendering digital content across
multiple client devices” to inventors John McCue, Robert McCue, Gregory Shostakovsky, and
Glenn McCue.

38. The *922 patent is presumed valid under 35 U.S.C. § 282.

39. Audio Pod owns all rights, title, and interest in the *922 patent.

40. Audio Pod has not granted Defendants an approval, an authorization, or a license
to the rights under the *922 patent.

41. The *922 patent relates to, among other things, “segmenting an audio stream into
a plurality of small digital audio files.” 922 patent, Col. 2, 43-46.

42. These small digital audio files are then “transmitted, loaded, and played, in a
specific order, such that from the user’s perspective, the audio stream is reproduced in an
apparently seamless manner.” /d. at 46-49.

43. This manner of creating digital audio files also allows for media to be consumed

by an end user without significant delay and in a timely manner. /d. at 50-58.



44, The invention of the *922 patent also includes a descriptor, “which includes a
record of the position of each small digital audio file in the audio stream, to increase tracking
options.” Id. at 60-63.

U.S. Patent No. 10,091.266

45. On October 2, 2018, the USPTO duly and legally issued United States Patent No.
10,091,266 (“the *266 patent”) entitled “Method and system for rendering digital content across
multiple client devices” to inventors John McCue, Robert McCue, Gregory Shostakovsky, and
Glenn McCue.

46. The ’266 patent is presumed valid under 35 U.S.C. § 282.

47. Audio Pod owns all rights, title, and interest in the *266 patent.

48. Audio Pod has not granted Defendants an approval, an authorization, or a license
to the rights under the *266 patent.

49. The ’266 patent specification is nearly identical to the specification of the 922
patent and solves the problems described in the 922 patent.

U.S. Patent No. 10,735,488

50. On October 13, 2020, the USPTO duly and legally issued United States Patent
No. 10,735,488 (“the 488 patent”) entitled “Method of downloading digital content to be
rendered” to inventors John McCue, Robert McCue, Gregory Shostakovsky, and Glenn McCue.

51. The *488 patent is presumed valid under 35 U.S.C. § 282.

52. Audio Pod owns all rights, title, and interest in the *488 patent.

53. Audio Pod has not granted Defendants an approval, an authorization, or a license

to the rights under the *488 patent.



54. The *488 patent relates to, among other things, “tracking service level statistics ...
for content servers,” and “in the event of a degradation in service from the first content server,
selecting a second content server to replace the first content server ... wherein the server
replacement is imperceptible to a user of the client device.” *488 patent, Col. 16, 36-50.

55. The *488 patent specification is nearly identical to the specification of the 922
patent and solves the problems described in the 922 patent.

BACKGROUND OF THE INVENTIONS

56. Computer scientists and brothers John, Robert and Glenn McCue, along with
engineer Gregory Shostakovsky, are inventors on the Patents-in-Suit. The McCues, all software
architects, conceptualized the streaming audiobook idea to help their mother enjoy literature in
spite of her failing eyesight. The entrepreneurs incorporated Audio Pod Inc. in 2005, with
Gregory Shostakovsky as CEO, and went on to invent several key media streaming technologies.

57. By proposing streaming functionalities where users could simply connect to a
server and listen to an audio file, their solutions solved the cumbersome process that, at the time,
required users to download audio files, store the files on their computers, and find a player to
play such files. They invented, among other things, means to segment and sequence the
streaming files so that these files could be streamed irrespective of their sizes, a major limitation
to downloading content at the time (when large book downloads were taking hours over slow
networks).

58. Further, they invented the idea of bookmarking the digital content such that a
stream could be paused and played at a later time, even on a different device. Additionally,

Audio Pod developed a subscriber service where users could stream content for a monthly

10



service rather than purchasing whole downloads. In 2006, they launched a subscriber-paid
service to stream audiobooks to consumer devices.
59. Audio Pod’s innovative concepts and early technology development was captured

on the front-page of The Ottawa Citizen newspaper in January 2008.

See Exhibit 5.

11



CONTACT WITH AMAZON

60. On information and belief, Amazon acquired audiobook publisher Brilliance
Audio in May 2007.

61. A few months after this acquisition, in July 2007, Audio Pod met with Brilliance
Audio, the then-leading audiobook publisher selling books on cassette tapes and CDs. During
this meeting, Audio Pod demonstrated its technology in real-time and explained ways in which
Brilliance could revolutionize its product offering using the Audio Pod technology.

62. Within eighteen months of that meeting, Amazon had incorporated much of the
technology Audio Pod disclosed to Brilliance into its Kindle and Audible platforms.

63. After the Brilliance Audio acquisition, Audio Pod approached Amazon several
times to collaborate on or acquire the Audio Pod technology.

64. In or about December 2012 and January 2013, Audio Pod CEO Gregory
Shostakovsky wrote to Amazon’s Vice President of IP Acquisitions:

I would like to draw your attention to the latest Kindle product offering and the

Intellectual Property owned by Audio Pod Inc. In our opinion, there is a marked

similarity between some of the newest features contained within the Kindle and

some of our Intellectual property. Specifically in technology areas related to

“Whispersynch for Voice” and “Immersion Reading,” among others.

65. As of the date of the filing of the instant Complaint, Amazon has never responded
to any of Audio Pod’s attempts to engage in licensing discussions.

66. Amazon has been aware of the Audio Pod technology and the Patents-in-Suit

since as early as 2007 and no later than 2013 and has continued to willfully infringe, thereby

warranting enhanced damages and attorneys’ fees as set forth more fully below.
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CLAIMS FOR RELIEF

COUNT I - Infringement of the ’720 patent by Prime Video

67. Audio Pod repeats, realleges, and incorporates by reference, as if fully set forth
here, the allegations of the preceding paragraphs above.

68. On information and belief, Defendants (or those acting on their behalf) make, use,
sell, sell access to, import, offer to sell and/or offer to sell access to Prime Video in the United
States that infringes (literally and/or under the doctrine of equivalents) at least claim 1 of the
>720 patent.

69. On information and belief, one or more components of Prime Video provide a

method for rendering digital content.

What is Amazon Prime Video?

Prime Video is a streaming video service by Amazon. Prime Video benefits are included with an Amazon Prime membership and if Amazon Prime isn't available in your
country/region, you can join Prime Video to watch. With your membership, you can watch hundreds of TV shows and movies on your favorite devices. To get started, go to
PrimeVideo.com, or download the Prime Video app on your mobile device.

See https://www.primevideo.com/region/na/splash/getTheApp/ref=atv_hp cnt.

13



Prime Video offers a massive library of
movies, series, and sports.

Read this article in Spanish.

Prime Video is home to more content than you might realize. If you're
ready to stream blockbuster movies, hit shows, award-winning Amazon
Originals, premium channels, and sports, read on for everything you need

to know about Prime Video.

i Meikas M

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.
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Prime Video System Requirements for
Computers

Prime Video is available via a web browser on a computer running Windows,
macOS, Chrome OS, or Linux.

Note: Mot all Prime Video titles support all features.

To access Prime Video, please ensure that you're running the latest version of one of these
web browsers:

* Google Chrome
Mozilla Firefox

Microsoft Edge

s Safari

* Opera

Prime Video playback is supported on these web browsers. If you're running an operating
system other than Windows or macOS, playback is restricted to standard definition.

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GUVGB3QMQRYRERYW.

70. On information and belief, one or more components of Prime Video provide a method for
rendering digital content comprising providing a media player having access to at least one
server via a network (e.g., the Prime Video player is accessed by a client device and accesses the
Prime Video backend servers), the at least one server having stored thereon a descriptor file and
a plurality of media streams (e.g., Prime Video contains, e,g., the video component and the audio
component (plurality of streams)) derived from a same originating written work (e.g., Prime
Video uses MPEG-DASH for adaptive streaming, which can include, e.g., video streams, audio
streams, and subtitle streams corresponding to a written artistic work (e.g., a script upon which a
movie is based)), each media stream including a plurality of digital data files (e.g., each media

stream is broken down into fragments (e.g., a plurality of digital data files)), the descriptor file

15



including information allowing a simultaneous synchronized rendering of the plurality of media
streams (e.g., Prime Video (using, e.g., MPEG-DASH) synchronizes video, audio, and subtitles
(media streams)) that provides a literary experience of the originating written work (e.g., a

storyline experience in the form of a movie that is based on a script).

Amazon Prime Video: Delivering the Amazing Video Experience (CTD203-
R1) - AWS re:Invent 2018

Nov 29, 2018 - 4 likes - 12,604 views

@ Amazon Web Services [ Follow |

In this session, hear engineers from Amazon Prime Video and Amazon CloudFront discuss how they have architected and
optimized their video delivery for scaled global audiences. Topics include optimizing the application and video pipeline
for use with content delivery networks (CDN), optimizations in the CDN for efficient and performant video delivery,
measuring quality, and effectively managing multi-CDN performance and policy. Learn how CloudFront delivers the
performance that Prime Video demands, and hear best practices and lessons learned through scaling this fast-growing
service.

150 Points of Presence (POP)

- 139 Edge locations

- 11 Regional Edge Caches e
» In 65 cities across 29 countries

CloudFront Edge locations:
+ Close to the viewers
+ Connection termination

CloudFront Regional Edge Cache:
Have larger cache width than any individual
Edge location

- Mid-tier cache between your origin server and
globally distributed Edge locations

&
re-Invent
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CloudFront traffic management

Inside a POP

Load balancing

TLS Encryption and HTTPS
HTTP/2

Persistent connections

Full and Partial object requests
Collapsed Forwarding
Throttling

re:Invent

Prime Video demand profile on CloudFront

« In HTTP Adaptive
Streaming, media is
requested in discrete
chunks and played back

Video players can switch
among different:

- Bitrates

= Languages

+ Package Formats

Demand curve seen at
CloudFront Edge locations
is different compared to
Title Popularity curve

e Invent

See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018#19.
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prime video Home

PRIMETIME EMMYS® 1X nominee in 2023

The Handmaid's Tale

@ Season1 ~

The Handmaid's Tale starring Elisabeth Moss and based on Margaret Atwood's classic novel
about life in the dystopia of Gilead, a totalitarian society in what was formerly part of the
United States.

wkkky 7 3 7 1 X-RAY TV-MA @&
Drama - Science Fiction * Suspense

@ Available to buy
Buy Episode 1 Buy Season 1 More purchase
HD $2.99 HD $25.19 options + ﬁ

Episodes

X-Ray IMDb The Handmaid's Tale

Eon .
™ Season 1, Ep. 1 Offred Subtitles Audio
g Elﬂ -L\-i‘l“ Moss v Off 7 English
<3 red
o English [ cc English Dialogue
' Boost: Medium

English Dialogue
Boost: High

10:20

See e.g., exemplary screenshot captures from Amazon Prime Video running on a web browser on
a computer.
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4.3 DASH data model overview

DASH is intended to support a media-streaming model for delivery of continuous media content in
which control lies primarily with the client. Clients may request data using the HTTP protocol from
standard web servers that have no DASH-specific capabilities. Consequently, this document focuses not
on client or server procedures but on the data formats used to provide a DASH Media Presentation.

The collection of encoded and deliverable versions of continuous media content and the appropriate
description of these form a Media Presentation. Media content is composed of a single or multiple
contiguous media content periods in time. Content in different media content periods may be
completely independent or certain periods of a Media Presentation may belong to the same Asset,
for example a Media Presentation is a collection of main program composed of multiple periods, each
assigned to the same Asset, and interleaved with inserted advertisement periods. Each media content
period is composed of one or multiple media content components, for example audio components in
various languages, different video components providing different views of the same program, subtitles
in different languages, etc. Each media content component has an assigned media content component
type, for example audio or video.

See ISO/IEC 230009-1, Third ed. 2019-08 at 10.
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Figure 3. The MPD hierarchical data model.

See https://www.bogotobogo.com/VideoStreaming/images/mpeg dash/DASH-IEEE-
multimedia-preprint.pdf at 4.
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NOTE This is not strictly true, since the MPD can also include a byte range with the URL, meaning that the
Segment is contained in the provided byte range of some larger resource. An intelligent client can in principle
construct a single request for multiple Segments, but this is not the typical case.

DASH defines different timelines. One of the key features in DASH is that encoded versions of different
media content components share a common timeline. The presentation time of each access unit within
the media content is mapped to the global common presentation timeline for synchronization of
different media components and to enable seamless switching of different coded versions of the same
media components. This timeline is referred as Media Presentation timeline. The Media Segments
themselves contain accurate Media Presentation timing information enabling synchronization of
components and seamless switching.

See ISO/IEC 230009-1, Third ed. 2019-08 at 12.

14.5.3. Descriptive Audio

In an effort to further support blind and visually impaired customers, Prime Video fully supports
descriptive audio or “Narration”. Descriptive audio consists of a narrator talking through the
presentation, describing what is happening on the screen or stage during the natural pauses in the
audio, and sometimes during dialogue if deemed necessary. In order to deliver descriptive audio,
partners will need to follow the below instructions, depending on delivery method.

See https://m.media-amazon.com/images/G/01/CooperWebsite/dvp/downloads/Prime Video-
GlobalContentGuide-v5.2.2.pdf at 56.

71. On information and belief, one or more components of Prime Video provide a
method for rendering digital content comprising determining a first digital data file from the
plurality of digital data files in a first media stream from the plurality of media streams (e.g.
when the user taps the play button, the player determines the correct encoded alternative based
on the current network conditions (determining) to download the segment (digital data file) of
the requested video content (e.g., first video stream)), the first digital data file having digital
content to be rendered with the media player, and determined using the time information in the
descriptor file and a predetermined time offset, the predetermined time offset external to the
descriptor file and determined relative to the timeline of the audio recording (e.g. when the user

taps the play button, the video continues to play from where the user left off).
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21



Segment Info
j Duration—60 sec

)‘ Period id=2 | .'-
Period id=l ;.lwﬁﬂm----
orsoee 7\ Tase ]| /| rowmm—" o
R EE RS \epresentation 2
R ECE R E " "R,
mEnpnErnn] iMB
Period id=2 W
acetzee || (AT Seguemnfo
---------- B o
. %3»3&3%3%
N e |
Poasdsarssih 1R\
nnatc \

Figure 3. The MPD hierarchical data model.

See https://www.bogotobogo.com/VideoStreaming/images/mpeg dash/DASH-IEEE-
multimedia-preprint.pdf at 4.

In order to play the content, the DASH client first obtains the MPD. The MPD can be delivered using HTTP, email,

existence of various encoded alternatives of multimedia components, the accessibility features and the required digital
right management (DRM), the location of each media component on the network and other characteristic of the content.

Using this information, the DASH client selects the appropriate encoded alternative and starts streaming of the content
by fetching the segments using HTTP GET requests.

See id. at 3.

NOTE This is not strictly true, since the MPD can also include a byte range with the URL, meaning that the
Segment is contained in the provided byte range of some larger resource. An intelligent client can in principle
construct a single request for multiple Segments, but this is not the typical case.

DASH defines different timelines. One of the key features in DASH is that encoded versions of different
media content components share a common timeline. The presentation time of each access unit within
the media content is mapped to the global common presentation timeline for synchronization of
different media components and to enable seamless switching of different coded versions of the same
media components. This timeline is referred as Media Presentation timeline. The Media Segments
themselves contain accurate Media Presentation timing information enabling synchronization of
components and seamless switching.

See ISO/IEC 230009-1, Third ed. 2019-08 at 12.

72. On information and belief, one or more components of Prime Video provide a
method for rendering digital content comprising downloading the first digital data file or a digital
data segment contained in the first digital data file and determined using the time information in

the descriptor file from the at least one server so that the digital content is resident with the
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media player (e.g. when the user taps on the play button, the player downloads and buffers the

stream from where the user left off).

prime video

PRIMETIME EMMYS® 1X nominee in 2023

The Handmaid's Tale

@ Season1 v

The Handmaid's Tale starring Elisabeth Moss and based on Margaret Atwood'’s classic novel
about life in the dystopia of Gilead, a totalitarian society in what was formerly part of the
United States.

L8 8 & & ) IM } A I5C X-RAY TV-MA &

Jrama * Science Fiction  Suspense

@ Available to buy
Buy Episode 1 Buy Season 1 More purchase
HD $2.99 HD $25.19 options

Episodes

X-Ray IMDb The Handmaid's Tale

ra Season 1, Ep. 1 Offred e btitles
./
; u

v Off

English | cc

Subtitle

10:20

<}

Audio
v English

English Dialogue
Boost: Medium

English Dialogue
Boost: High

See e.g., screenshot captures from Amazon Prime Video running on a web browser on a

computer.
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73. On information and belief, one or more components of Prime Video provide a
method for rendering digital content comprising rendering the digital content using the media

player at an arbitrary point determined using the predetermined time offset.

Watch anywhere, anytime

Watch movies and TV shows on the web at Amazon.com/primevideo or with the Prime Video app on your iOS and Android phone, tablet, or select
Smart TVs. To learn more, go to How to Watch a Prime Video Title and Devices Compatible with Prime Video.

See
https://www.amazon.com/gp/video/splash/t/getTheApp/ref=atv_dl rdr#:~:text=After%20you%?2
O0download%?20the%20app,from%20the%20video%?20detail%20page.

prime video

PRIMETIME EMMYS® 1X nominee in 2023

The Handmaid's Tale

@ Season1 ~

The Handmaid's Tale starring Elisabeth Moss and based on Margaret Atwood's classic novel
about life in the dystopia of Gilead, a totalitarian society in what was formerly part of the
United States.

wkkky 7,2 ! X-RAY TV-MA @

Drama - Science Fiction * Suspense

@ Available to buy
Buy Episode 1 Buy Season 1 More purchase sl
HD $2.99 HD $25.19 options + & l'.p z cﬁ

Episodes
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X-Ray IMDb The Handmaid's Tale

rj Season 1, Ep. 1 Offred Subtitles Audio
g Elisa_nelh Moss v Off + English
= Offred
4 English [ cc English Dialogue
‘ 1 s Boost: Medium

English Dialogue

Subtitles Settings %
Sl Boost: High

10:20

See e.g., screenshot captures from Amazon Prime Video running on a web browser on a
computer.

74. On information and belief, Defendants directly infringe at least claim 1 of the
720 patent in violation of 35 U.S.C. § 271(a) by making, using, selling, selling access to,
importing, offering for sale, and/or offering to sell access to Prime Video.

75.  Defendants’ infringement has damaged Audio Pod and caused/continues to cause
it to suffer irreparable harm and damages.

COUNT II - Infringement of the 922 patent by Prime Video

76. Audio Pod repeats, realleges, and incorporates by reference, as if fully set forth
here, the allegations of the preceding paragraphs above.

77. On information and belief, Defendants (or those acting on their behalf) make, use,
sell, sell access to, import, offer to sell and/or offer to sell access to Prime Video in the United
States that infringes (literally and/or under the doctrine of equivalents) at least claim 1 of the

’922 patent.

25



78. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices (e.g., a desktop, laptop,

smartphone, smart-TV (e.g., Amazon Fire TV), tablets).

The
]

ZElinl Marvelous N
"

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.

How can | access Prime Video?

Prime Video is available on hundreds of compatible devices. Stream from the web or using the Prime Video

on your smartphone, tablet, set-top box, game console, or select smart TVs.

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.
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Purchased Videos

e Ways to Watch: When you purchase a video for on-demand viewing,
we'll make it available to you to stream and, in most cases, download
as follows:

e Streaming: You may stream purchased videos online through your
web browser and compatible Internet-connected TVs, Blu-ray
players, set-top-boxes, Fire tablets, and other compatible devices.
For a list of devices compatible with our service, visit the
Compatible Devices page on the website you are using to access
Amazon Prime Video at the following links, PrimeVideo.com,
Amazon.com, Amazon.co.uk, Amazon.de or Amazon.co.jp (device
compatibility may vary by location). You may stream up to three
videos at the same time using the same Amazon account. You may
stream the same video to no more than two devices at a time.

See https://www.primevideo.com/help?nodeld=202095500.

79. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising downloading first
digital content corresponding to a media work (e.g., Prime Video uses MPEG-DASH for
adaptive streaming, which can include, e.g., video streams, audio streams, and subtitle streams
corresponding to a media work (e.g., a movie or visual work))from a network accessible library
(e.g., Prime Video CDN) to a first client device via a network, the first digital content including

at least a first portion (e.g., “video chunk”) of a first media stream.

Another case study is Amazon Prime Video who operates a video on demand service (transactional and subscription
based) with a very large catalog where 12% of titles account for 90% of playbacks. For calculating performance scores of
CDNs, they mostly index on the percentage of sessions without rebuffering, the percentage of sessions without fatal
errors, bitrates, response times, and time to first frame. Watch this talk from re:lnvent 2018, where Amazon Prime Video
explains how they deliver their video using multiple CDNs, including CloudFront. You can also hear how CloudFront
engineers work backwards with Amazon Prime Video to optimize performance and gain more traffic share.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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What can | watch on Prime Video?

Once you're signed up for Prime Video, you'll have access to a massive

library of content.

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.

CloudFront traffic management

Inside a POP

Load balancing

TLS Encryption and HTTPS

HTTP/2
Persistent connections

Full and Partial object requests

Collapsed Forwarding

Throttling

re:[Invent

See https://www.slideshare.net/AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.
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How it works

AWS Elemental MediaPackage prepares, protects, and distributes your video content to a broad range of connected devices. The service can take a single video input from an encoder
such as AWS Elemental MediaLive, package it in multiple streaming formats, and automatically scale outputs in response to audience demand.

Live packaging Video on demand (VOD) packaging

© edacomer @ @ @

AWS Elemental
=1 AWS Elemental Amazon 53 MediaPackage P,
—?— Server Adaptive bitrate VOD packaging configuration CloudFront
video stored in defines the distribution
—— Other video Amazon S3 is protocol and DRM profile Aimiezn Cloutlrant
== transcoders ingested into an used to create endpoints for and/or nﬂ'!ev S cin
AWS Elemental VOD on-demand content in a VOD Ciibesviieo £
Video transcoders packaging group packaging group AR T

@, Click to enlarge

See https://aws.amazon.com/mediapackage/.

(CDNA
D Video Chunks 1

spPEREBERDEAE - :

A representation of how Multi-CDN switching for video streaming works

Player

pp

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.
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and Internet connection meet

the minimum system requirements.

LON - ETRE < lce e

See
https://www.amazon.com/gp/help/customer/display.html?ref =hp left v4 sib&nodeld=G93JTA
SQNSJTEWWP.

How can | access Prime Video?

Prime Video is available on hundreds of compatible devices. Stream from the web or using the Prime Video

on your smartphone, tablet, set-top box, game console, or select smart TVs.

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.
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Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video
Asset Caching: N
+ Mid-Tier Caching for Live Traffic

+ Large Cache Width Distribution to reduce Origin
Traffic for VOD long tail Content

Requests

Prime Video Service Protection: Eacheg s

Responses
+ Cacheable Manifests Customized for Customer, + —— ——
Delivery, and Device Attributes Stateless

Compute

Lambda Use Cases:
» Server Side Ad Insertion at the Edge
+ Dynamic Manifest Thinning and Integration

re:Invent

See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.

amazon Prime Video = missior] ey, oo ns o N0y

Account & Lists -
= All Medical Care - Best Selle: STt e S ) Reinventing wholesale, join Amazon Business
Q mission impossible dead reckoning
Q mission
Q mission impossible dead reckoning part one
Q. mission to mars
Q mission impossible five
Q mission i
Q mission impossible three

Q mission impossible fallout

Q mission im

See Screenshot taken during product testing.

31



amazon |EENENE

= All Medical Care Best Sellers Buy Again Prime Video Amazon Basics Books Livestreams PetSupplies Kindle Books Household, Health & Baby Care

Mission: Impossible

When Ethan Hunt (Tom Cruise) discovers that a mole h!s penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma. s

s ] 7.2 1h50mi )96 X-RAY HDR UHD PG-13 @ AD)

Action * Suspense

Included with Prime

More purchase
° Watch now oo + ﬁ @

See Screenshot taken during product testing.
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80.  On information and belief, one or more components of Prime Video provide a

method for rendering digital content across multiple client devices comprising storing (e.g.,

“retrieval of web content” by the client-side device) the first digital content on the first client

device.

Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video

Asset Caching:
« Mid-Tier Caching for Live Traffic

+ Large Cache Width Distribution to reduce Origin
Traffic for VOD long tail Content

Requests

\-—/-7

Prime Video Service Protection: R onts

+ Cacheable Manifests Customized for Customer, *

Mid- Mid-
Tier Tier
[ 1

1
Delivery, and Device Attributes Stateless m POP3
Compute

Lambda Use Cases:
+ Server Side Ad Insertion at the Edge
+ Dynamic Manifest Thinning and Integration

re-Invent
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See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.

Domain to IP

. Resolution N
device) (server side)

Stores

USERS ®n INTERNET WEB CONTENT
=
DESKTOP
Layer Client-Side DNS Web
Accelerate retrieval of web Accelerate retrieval of web content from

Use Case content from websites (browser or web/app servers. Manage Web Sessions

HTTP Cache Headers, CDNs, Reverse
Technologies HTTP Cache Headers, Browsers DNS Servers Proxies, Web Accelerators, Key/Value

Amazon CloudFront, ElastiCache for

. . Amazon — -
Solutions Browser Specific — Redis, ElastiCache for
Route 53 .

Memcached, Partner Solutions

APPLICATIONS

App

Accelerate application performance and
data access

Key/Value data stores, Local caches

Application Frameworks, ElastiCache for

DATABASE

Database

Reduce latency associated
with database query
requests

Database buffers,
Key/Value data stores

ElastiCache for

Redis, ElastiCache for
Memcached, Partner Solutions

Redis, ElastiCache for

Memcached

See https://aws.amazon.com/caching/.

81. On information and belief, one or more components of Prime Video provide a

method for rendering digital content across multiple client devices comprising rendering (e.g.,

presenting the media content) at least a portion (e.g., “video chunk™) of the first digital content

on the client device.
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See Screenshot taken during product testing.
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Mission: Impossible

When Ethan Hunt (Tom Cruise) discovers that a mole h!s penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma.

b 8. & & &0 [ / I ) mi 996 X-RAY HDR UHD PG-13 @ ADi

A * Suspense - Inten

Included with Prime

More purchase
Watch now Sekions + ﬁ ED

See Screenshot taken during product testing.
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X-Ray IMDb Mission: Impossible

General trivia
Reza Badiyi, the person responsible for
directing mors odes of the original
Mission: Impossible (1966) television
series than anyone else, was asked by the
head of Paramount Pictures to be

t for consulting and
advising. Director Brian De Palma
approached him and told him how much
he had e
also add

his presence on the set would on

in making both of them uncom

Badiyi thanked him for his honesty and
left thi rer to return.

See Screenshot taken during product testing.

X-Ray IMDb Mission: Impossible

Valentina Yakunina
Drunken Female IMF Agent

Marek Vasut
Drunken Male IMF Agent

General tri

Emilio E
lengthy,
of thisn
memore
had pre'
uncredit
movie, \

See Screenshot taken during product testing.
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In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)

technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs

that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or

transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a
CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.

When using chunked transfer encoding, video delivery an start much sooner.

Origin publishes the
chunk to the CDN
Start
T=0 T=1 T=2 T=3 T=4 T=5 T=6
I
‘ | | e Time to publish
Encoder pushes the | | Ghunk2
chunk to the origin o
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Once the chunk is pushed to MediaStore, it is available for delivery via a CDN like CloudFront. CloudFront will now be

able to pull this chunk, and collapse all corresponding requests for this chunk.

Origin publishes the
chunk to the CDN
Start
T= T 2 T=3 T=4 Te5 Ta§
| |
T T Time to publish
the chunk
|
| coums w— Time for player to get
the chunk
Chunk 2

Player gets the chunk

Player begins

Time to publish
the chunk

s 1ime for player to get
the chunk

Churk t

Time for player to

buffer

Player gets the chunk

The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

82. On information and belief, one or more components of Prime Video provide a

method for rendering digital content across multiple client devices comprising tracking a current
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position in the first media stream as the first digital content is rendered (e.g., determining and

displaying the progress bar for the movie/media content).

X-Ray | IMDb Mission: Impossible

Valentina Yakunina
Drunken Female IMF Agent

Marek Vasut
Drunken Male IMF Agent

General trivia

Emilio Estevez appeared in a fairly
lengthy, uncredited role in the beginning
of this movie. He even has quite a few
memorable lines of dialogue. Tom Cruise
had previously made a similarly
uncredited cameo in Estevez' earlier
movie, Young Guns (1988).

See Screenshot taken during product testing.

83. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising creating a
bookmark (e.g., creating a data component that includes timing information to indicate the
stop/pause position for the media stream) by setting the current position as a bookmarked
position, the bookmark including information for identifying the media work and the

bookmarked position.
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X-Ray | IMDb Mission: Impossible

Valentina Yakunina
Drunken Female IMF Agent

"' Marek Vasut
3 Drunken Male IMF Agent

General trivia

Emilio Estevez appeared in a fairly
lengthy, uncredited role in the beginning
of this movie. He even has quite a few
memorable lines of dialogue. Tom Cruise
had previously made a similarly
uncredited cameo in Estevez' earlier
movie, Young Guns (1988).

See Screenshot taken during product testing.
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Mission: Impossible

When Ethan Hunt (Tom Cruise) discovers that a mole has penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma.

whkky £ 7.2 1 h50 min X-RAY HDR UHD PG-13 @ AD)

Action * Suspense * Intense * Tens

Included with Prime
Continue watching [ e R .
i 13
88 min left options

See Screenshot taken during product testing.

84.  On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising transferring the

bookmark to a second client device via the network (e.g., the “Continue Watching” feature).
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Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.

7. Multi-Device Sync: Amazon Prime Video offers multi-device syncing, allowing you to
start watching a TV show or movie on one device and continue on another. For example, if

you start streaming on your smartphone, you can pause and resume playback seamlessly

on your smart TV or tablet using the same Amazon account.

See https://citizenside.com/entertainment/how-to-watch-tv-with-amazon-prime/.
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Mission: Impossible

When Ethan Hunt (Tom Cruise) discovers that a mole has penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma. e

b 8.6 6 ¢ 3 IMC 2 1 1996 X-RAY HDR UHD PG-13 @ AD)

Action * Suspense * Intense *

Included with Prime

Continue watching

More purchase p
options + ﬁ @

88 min left

See Screenshot taken during product testing.

X-Ray | IMDb Mission: Impossible

Valentina Yakunina
Drunken Female IMF Agent

Marek Vasut
Drunken Male IMF Agent

General trivia

Emilio Estevez appeared in a fairly
lengthy, uncredited role in the beginning
of this movie. He even has quite a few
memorable lines of dialogue. Tom Cruise
had previously made a similarly
uncredited cameo in Estevez' earlier
movie, Young Guns (1988).

See Screenshot taken during product testing.
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See Screenshot taken during product testing.

85.  On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising downloading
second digital content corresponding to the media work from the network accessible library to
the second client device via the network, the second digital content including at least a second
portion of the first media stream (e.g., a second “video chunk” of the first media stream) or at
least a portion of a second media stream (e.g., a first “video chunk” of the second media stream),
the second portion of the first media stream or the portion of the second media stream including

the bookmarked position.

7. Multi-Device Sync: Amazon Prime Video offers multi-device syncing, allowing you to
start watching a TV show or movie on one device and continue on another. For example, if

you start streaming on your smartphone, you can pause and resume playback seamlessly

on your smart TV or tablet using the same Amazon account.
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See https://citizenside.com/entertainment/how-to-watch-tv-with-amazon-prime/.

86. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising the step of storing
(e.g., “retrieval of web content” by a client-side device) the second digital content on the second

client device .

Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video
Asset Caching: p —
» Mid-Tier Caching for Live Traffic
. Lar?e Cache Width Distribution to reduce Origin
fic for VOD long tail Content

Requests

Prime Video Service Protection: e
[ L 1 [ 1

Tra

» Cacheable Manifests Customized for Customer, +

1
Delivery, and Device Attributes Stateless m
Compute

Lambda Use Cases:
» Server Side Ad Insertion at the Edge
+ Dynamic Manifest Thinning and Integration

re: INvent e

See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.
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USERS ®F TS WEB CONTENT APPLICATIONS DATABASE
DESKTOP
Layer Client-Side DNS Web App Database
Accelerate retrieval of web B Accelerate retrieval of web content from R Reduce latency associated
) Domain to IP . Accelerate application performance and )
Use Case content from websites (browser or . web/app servers. Manage Web Sessions with database query
. Resolution N data access
device) (server side) requests

HTTP Cache Headers, CDNs, Reverse
Database buffers,

Technologies HTTP Cache Headers, Browsers DNS Servers Proxies, Web Accelerators, Key/Value Key/Value data stores, Local caches
Key/Value data stores
Stores
A Amazon CloudFront, ElastiCache for Application Frameworks, ElastiCache for ElastiCache for
mazon
Solutions Browser Specific E—— Redis, ElastiCache for Redis, ElastiCache for Redis, ElastiCache for
oute — rere— T E—
— Memcached, Partner Solutions Memcached, Partner Solutions Memcached

See https://aws.amazon.com/caching/.

87. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising rendering (e.g.,
presenting the media content) at least a portion (e.g., “video chunk”) of the second digital content
on the second client device in dependence upon the bookmarked position (e.g., through the

“Continue Watching” feature).
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Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.

7. Multi-Device Sync: Amazon Prime Video offers multi-device syncing, allowing you to
start watching a TV show or movie on one device and continue on another. For example, if

you start streaming on your smartphone, you can pause and resume playback seamlessly

on your smart TV or tablet using the same Amazon account.

See https://citizenside.com/entertainment/how-to-watch-tv-with-amazon-prime/.
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See Screenshot taken during product testing.
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Mission: Impossible

When Ethan Hunt (Tom Cruise) discovers that a mole h!s penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma. —
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See Screenshot taken during product testing.
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X-Ray IMDb Mission: Impossible

General trivia
Reza Badiyi, the person responsible for
directing mors odes of the original
Mission: Impossible (1966) television
series than anyone else, was asked by the
head of Paramount Pictures to be

t for consulting and
advising. Director Brian De Palma
approached him and told him how much
he had e
also add

his presence on the set would on

in making both of them uncom

Badiyi thanked him for his honesty and
left thi rer to return.

See Screenshot taken during product testing.
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See Screenshot taken during product testing.
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In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)

technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs

that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or

transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a
CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.

When using chunked transfer encoding, video delivery an start much sooner.

Origin publishes the
chunk to the CDN
Start
T=0 T=1 T=2 T=3 T=4 T=5 T=6
I
‘ | | e Time to publish
Encoder pushes the | | Ghunk2
chunk to the origin o
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Once the chunk is pushed to MediaStore, it is available for delivery via a CDN like CloudFront. CloudFront will now be

able to pull this chunk, and collapse all corresponding requests for this chunk.

Origin publishes the
chunk to the CDN

Time to publish
the chunk

— Time for player to get
the chunk

Chunk 2

Player gets the chunk

Player begins
playback

Start

Time to publish

the chunk

Time for player to get
the chunk

Time for player to

buffer

Player gets the chunk

The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

88. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising identifying a

range of content surrounding the bookmarked position in the second digital content as content to
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be retained (e.g., content of a next chunk overlapping a buffer time of a previous chunk, and/or

the ability go forward and backward from a progress bar position).

In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)
technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs

that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or

transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a
CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

Player begins
playback

Start
T=0

1 Time to publish

the chunk

Time for player to get

Chiuink 1 —
the chunk

Time for player to

Ghunk 3 . —_— =
— " buffer

Player gets the chunk

The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

89. On information and belief, one or more components of Prime Video provide a

method for rendering digital content across multiple client devices comprising releasing storage
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resources allocated to all content of the second digital content that is not identified as content to
be retained on the second client device (e.g., clearing App data, and/or the “storage optimizing

feature”).

Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.
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Digital Services and Device Support » Fire TV Support » Content Issues on Fire TV »

Clear App Data and Cache on Fire TV

To resolve intermittent app issues, clear the app data and cache.

1. Go to Settings @- on your Fire TV.
2. Select Applications EE 3
3. In Manage Installed Applications, select the app you are having trouble with.

4. Select Clear Cache, and then Clear Data.

If you need to uninstall an app from your device, go to Uninstall Games and Apps on Your Fire
TV.

Note: If an app is unused for more than 30 days and the device is running low on storage, the
storage optimizing feature will automatically clear the app cache. This feature runs in the
background and can't be deactivated.

For more help, try our Amazon Fire TV forum.

See https://www.amazon.in/gp/help/customer/display.html?nodeld=GJZBJS5B8VBCGQ48.

Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video
Asset Caching: N
Mid-Tier Caching for Live Traffic

. Lar?e Cache Width Distribution to reduce Origin
fic for VOD long tail Content

Prime Video Service Protection: Remanets
1 ]

Tra

Requests

Cacheable Manifests Customized for Customer, *

[ 1 I 1
Delivery, and Device Attributes Stateless m
Compute

Lambda Use Cases:
Server Side Ad Insertion at the Edge
Dynamic Manifest Thinning and Integration

re:Invent

See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.
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try clearing your Prime Video app data

which can fix common video errors.

LD - NG N - e

PRIME VIDEO

Force Stop

Prime Video

Clear Data

Select Force stop, and then Clear Data.
@

VDERSse S

See
https://www.amazon.com/gp/help/customer/display.html?ref =hp left v4 sib&nodeld=G93JTA
SQNSJTEWWP.

90. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising determining
whether sufficient storage is available on the second client device to meet storage demand after

releasing the storage resources allocated to the content of the second digital content that is not
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identified as content to be retained (e.g., retrieving the maximum number of chunks of media
content permitted by the available memory/cache after clearing App data, and/or the “storage

optimizing feature”).

Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIpvh49FW1.
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Digital Services and Device Support » Fire TV Support » Content Issues on Fire TV »

Clear App Data and Cache on Fire TV

To resolve intermittent app issues, clear the app data and cache.

1. Go to Settings @ on your Fire TV.

2. Select Applications EE :

3. In Manage Installed Applications, select the app you are having trouble with.
4. Select Clear Cache, and then Clear Data.

If you need to uninstall an app from your device, go to Uninstall Games and Apps on Your Fire
TV.

Note: If an app is unused for more than 30 days and the device is running low on storage, the
storage optimizing feature will automatically clear the app cache. This feature runs in the
background and can't be deactivated.

For more help, try our Amazon Fire TV forum.

See https://www.amazon.in/gp/help/customer/display.html?nodeld=GJZBJS5B8VBCGQ48.

Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video
Asset Caching: D |
« Mid-Tier Caching for Live Traffic

+ Large Cache Width Distribution to reduce Origin
Traffic for VOD long tail Content

Requests

Prime Video Service Protection: el
+ Cacheable Manifests Customized for Customer, *

[ : | [ - |
Delivery, and Device Attributes stateless m PoP2 m POPA
Compute

Lambda Use Cases:
« Server Side Ad Insertion at the Edge
+ Dynamic Manifest Thinning and Integration

re:Invent

See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.
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try clearing your Prime Video app data

which can fix common video errors.

LD - NG N - e

PRIME VIDEO

Force Stop

Prime Video

Clear Data

Select Force stop, and then Clear Data.

)
HER S

See
https://www.amazon.com/gp/help/customer/display.html?ref =hp left v4 sib&nodeld=G93JTA
SQNSJTSWWP.

91. On information and belief, one or more components of Prime Video provide a
method for rendering digital content across multiple client devices comprising if insufficient

storage is available, narrowing the range of content surrounding the bookmarked position that is
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identified as content to be retained (e.g., prefetching more or less chunks of media content based

on the available memory/cache on the client device).

Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.
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Digital Services and Device Support » Fire TV Support » Content Issues on Fire TV »

Clear App Data and Cache on Fire TV

To resolve intermittent app issues, clear the app data and cache.

1. Go to Settings @- on your Fire TV.
2. Select Applications EE 3
3. In Manage Installed Applications, select the app you are having trouble with.

4. Select Clear Cache, and then Clear Data.

If you need to uninstall an app from your device, go to Uninstall Games and Apps on Your Fire
TV.

Note: If an app is unused for more than 30 days and the device is running low on storage, the
storage optimizing feature will automatically clear the app cache. This feature runs in the
background and can't be deactivated.

For more help, try our Amazon Fire TV forum.

See https://www.amazon.in/gp/help/customer/display.html?nodeld=GJZBJS5SB8VBCGQ4S.

Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video
Asset Caching: p
+ Mid-Tier Caching for Live Traffic
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_
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See https://www.slideshare.net/AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.
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Once you decide on the relevant scoring formula for your business, you can apply it to your measurement dataset, by
segments, to surface dimensions that affect the performance of video streaming. The most important dimension is
internet service provider (ISP) which is represented by an autonomous system number (ASN). ISPs will typically have
different performance characteristics because of their diverse capabilities in terms of network connectivity with various
CDNs. Some customers like Amazon Prime Video go beyond a single dimension and add other dimensions like viewer
location and device type for more granularity in evaluating the performance of CDNs. In fact, CDNs may optimize video
delivery for some streaming formats or user devices. For example, when you use CloudFront's native smooth streaming

feature to stream VoD from S3, CloudFront prefetches the next segments into the cache which improves performance for

devices using this format like smart TVs. With dimensions now defined, make sure that you have enough measurements
in each segment (ideally hundreds of thousands per day) for statistical relevance, otherwise, you can group segments.

For example, in a country where you don't have enough audience to produce relevant statistics per ASN, you can group

data points in one country segment.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.

In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)
technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs

that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or
transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a
CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.
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The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

92. On information and belief, Defendants directly infringe at least claim 1 of the
’922 patent in violation of 35 U.S.C. § 271(a) by making, using, selling, selling access to,
importing, offering for sale, and/or offering to sell access to Prime Video.

93.  Defendants’ infringement has damaged Audio Pod and caused/continues to cause

it to suffer irreparable harm and damages.

COUNT III - Infringement of the 266 patent by Prime Video

94.  Audio Pod repeats, realleges, and incorporates by reference, as if fully set forth
here, the allegations of the preceding paragraphs above.

95. On information and belief, Defendants (or those acting on their behalf) make, use,
sell, sell access to, import, offer to sell and/or offer to sell access to Prime Video in the United
States that infringes (literally and/or under the doctrine of equivalents) at least claim 1 of the

’266 patent.
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96. On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices (e.g., desktops, laptops,

smartphones, smart-TVs (e.g., Amazon Fire TV), tablets).

i’ 5
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See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.

How can | access Prime Video?

Prime Video is available on hundreds of compatible devices. Stream from the web or using the Prime Video

on your smartphone, tablet, set-top box, game console, or select smart TVs.

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.
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Purchased Videos

e Ways to Watch: When you purchase a video for on-demand viewing,
we'll make it available to you to stream and, in most cases, download
as follows:

e Streaming: You may stream purchased videos online through your
web browser and compatible Internet-connected TVs, Blu-ray
players, set-top-boxes, Fire tablets, and other compatible devices.
For a list of devices compatible with our service, visit the
Compatible Devices page on the website you are using to access
Amazon Prime Video at the following links, PrimeVideo.com,
Amazon.com, Amazon.co.uk, Amazon.de or Amazon.co.jp (device
compatibility may vary by location). You may stream up to three
videos at the same time using the same Amazon account. You may
stream the same video to no more than two devices at a time.

See https://www.primevideo.com/help?nodeld=202095500.

97. On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising rendering (e.g.,
presenting the media content) on a first client device (e.g., a desktop, laptop, smartphone, smart-
TV (e.g., Amazon Fire TV), tablet) at least a portion (e.g., “video chunk”) of primary digital

content.
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See Screenshot taken during product testing.
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When Ethan Hunt (Tom Cruise) discovers that a mole h!s penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma. ——
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See Screenshot taken during product testing.
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See Screenshot taken during product testing.
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See Screenshot taken during product testing.

In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)

technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs
that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or

transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a

CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.
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When using chunked transfer encoding, video delivery an start much sooner.

Origin publishes the
chunk to the CDN

‘ ‘ wem—= Time to publish

Encoder pushes the
chunk to the origin

Once the chunk is pushed to MediaStore, it is available for delivery via a CDN like CloudFront. CloudFront will now be

able to pull this chunk, and collapse all corresponding requests for this chunk.

Origin publishes the
chunk to the CDN

Start
T=0

—— Time to publish
the chunk

— TiMe for player to get
the chunk

Player gets the chunk
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Player begins
playback
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The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

98.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising determining on the
first client device an identifier (e.g., a data element representing at least a particular item of
media content (e.g., a movie, show, and/or episode)) corresponding to the primary digital
content, wherein the identifier identifies a descriptor (e.g., Media Presentation Description

(“MPD”)) of the primary content.
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See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.

How can | access Prime Video?

Prime Video is available on hundreds of compatible devices. Stream from the web or using the Prime Video

on your smartphone, tablet, set-top box, game console, or select smart TVs.

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.
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Purchased Videos

e Ways to Watch: When you purchase a video for on-demand viewing,
we'll make it available to you to stream and, in most cases, download
as follows:

e Streaming: You may stream purchased videos online through your
web browser and compatible Internet-connected TVs, Blu-ray
players, set-top-boxes, Fire tablets, and other compatible devices.
For a list of devices compatible with our service, visit the
Compatible Devices page on the website you are using to access
Amazon Prime Video at the following links, PrimeVideo.com,
Amazon.com, Amazon.co.uk, Amazon.de or Amazon.co.jp (device
compatibility may vary by location). You may stream up to three
videos at the same time using the same Amazon account. You may
stream the same video to no more than two devices at a time.

See https://www.primevideo.com/help?nodeld=202095500.

Scope of MPEG-DASH

Figure 2 illustrates a simple streaming sce-
nario between an HTTP server and a DASH cli-
ent. In this figure, the multimedia content is
captured and stored on an HTTP server and is

delivered using HTTP. The content exists on
the server in two parts: Media Presentation De-
scription (MPD), which describes a manifest of
the available content, its various alternatives,
their URL addresses, and other characteristics;
and segments, which contain the actual multi-
media bitstreams in the form of chunks, in
single or multiple files.
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See
https://www.bogotobogo.com/VideoStreaming/images/mpeg_dash/T MM1 TheMPEGDASHSt

andard.pdf.

MPEG-DASH: The Standard for Multimedia Streaming Over Internet

In order to play the content, the DASH client first obtains the MPD. The MPD can be delivered using HTTP, email,
thumb drive, broadcast or other transports. By parsing the MPD, the DASH client learns about the timing of the program,
the availability of media content, the media types, resolutions, minimum and maximum bandwidths and the existence of
various encoded alternatives of multimedia components, the accessibility features and the required digital right
management (DRM), the location of each media component on the network and other characteristic of the content.
Using this information, the DASH client selects the appropriate encoded alternative and starts streaming of the content
by fetching the segments using HTTP GET requests.

Dynamic HTTP streaming requires various bitrate alternatives of the multimedia content to be available at the server. In
addition, the multimedia content may consist of several media components (e.g. audio, video, text), each of which may
have different characteristics. In MPEG-DASH, these characteristics are described by MPD which is an XML document.

See https://www.bogotobogo.com/VideoStreaming/images/mpeg_dash/DASH-IEEE-
multimedia-preprint.pdf.

99. On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising determining on the
first client device a first position (e.g., creating a data component that includes timing

information to indicate the stop/pause position for the media stream, and/or a progress bar or

cursor) in the primary digital content.
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100.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising transferring the
identifier and the first position from the first client device to a second client device via a network

accessible library (e.g., the “Continue Watching” and/or “Multi-Device Sync” feature).
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Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.

7. Multi-Device Sync: Amazon Prime Video offers multi-device syncing, allowing you to
start watching a TV show or movie on one device and continue on another. For example, if

you start streaming on your smartphone, you can pause and resume playback seamlessly

on your smart TV or tablet using the same Amazon account.

See https://citizenside.com/entertainment/how-to-watch-tv-with-amazon-prime/.

71



i Hello, JAYESH Returns )
ama;iqn aiy Sear BNEN. Acounialiss- &Omes Y can

= All Medical Care - Best Sellers Buy Again Prime Video Amazon Basics Books Livestreams PetSupplies Kindle Books Household, Health & Baby Care Reinventing wholesale, join Amazon Business

prime video lome Store v TV  Catego My Stuff v JAYESH P KAVATHE :

Mission: Impossible

When Ethan Hunt (Tom Cruise) discovers that a mole has penetrated the CIA, he's surprised
to learn he's the number one suspect. To clear his name, Hunt must ferret out the real
double agent and even the score. Directed by Brian De Palma. e

b 8.6 6 ¢ 3 IMC 2 1 1996 X-RAY HDR UHD PG-13 @ AD)

Action * Suspense * Intense *

Included with Prime

Continue watching

More purchase p
options + ﬁ @

88 min left

See Screenshot taken during product testing.

X-Ray | IMDb Mission: Impossible

Valentina Yakunina
Drunken Female IMF Agent

Marek Vasut
Drunken Male IMF Agent

General trivia

Emilio Estevez appeared in a fairly
lengthy, uncredited role in the beginning
of this movie. He even has quite a few
memorable lines of dialogue. Tom Cruise
had previously made a similarly
uncredited cameo in Estevez' earlier
movie, Young Guns (1988).

See Screenshot taken during product testing.
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See Screenshot taken during product testing.

101.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising downloading the
descriptor from the network accessible library to the second client device by using the identifier

(e.g., through the “Continue Watching” and/or “Multi-Device Sync” feature).
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Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.

7. Multi-Device Sync: Amazon Prime Video offers multi-device syncing, allowing you to
start watching a TV show or movie on one device and continue on another. For example, if

you start streaming on your smartphone, you can pause and resume playback seamlessly

on your smart TV or tablet using the same Amazon account.

See https://citizenside.com/entertainment/how-to-watch-tv-with-amazon-prime/.
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uncredited cameo in Estevez' earlier
movie, Young Guns (1988).

See Screenshot taken during product testing.

75




See Screenshot taken during product testing.

102.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising rendering on the
second client device at least a portion (e.g., “video chunk”) of secondary other digital content
associated with the primary digital content (e.g., subtitle streams corresponding to a media work
(e.g., amovie or visual work)) by using the descriptor and the first position, wherein the
secondary digital content is ancillary to the primary digital content (e.g., subtitle streams are
ancillary compared to the movie or visual work), and wherein the secondary digital content is
rendered on the second client device simultaneously and in synchronization with the rendering of
the primary digital content on the first client device (e.g., through the “Continue Watching”

and/or “Multi-Device Sync” feature).
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X-Ray IMDb Mission: Impossible

General trivia
Reza Badiyi, the person responsible for
directing mors odes of the original
Mission: Impossible (1966) television
series than anyone else, was asked by the
head of Paramount Pictures to be

t for consulting and
advising. Director Brian De Palma
approached him and told him how much
he had e
also add

his presence on the set would on

in making both of them uncom

Badiyi thanked him for his honesty and
left thi rer to return.

See Screenshot taken during product testing.
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In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)

technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs

that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or

transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a
CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.

When using chunked transfer encoding, video delivery an start much sooner.

Origin publishes the
chunk to the CDN
Start
T=0 T=1 T=2 T=3 T=4 T=5 T=6
I
‘ | | e Time to publish
Encoder pushes the | | Ghunk2
chunk to the origin o
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able to pull this chunk, and collapse all corresponding requests for this chunk.

Once the chunk is pushed to MediaStore, it is available for delivery via a CDN like CloudFront. CloudFront will now be

Origin publishes the
chunk to the CDN

Start

Player gets the chunk

Time to publsh
the chunk

Time for player to get
the chunk

Player begins

Player gets the chunk

Time to publish
the chunk

s |ime for player to get
the chunk

Time for player to

buffer

playback.

The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-

chunked-object-transfer/.
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A representation of how Multi-CDN switching for video streaming works

ey

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.

Scope of MPEG-DASH

Figure 2 illustrates a simple streaming scenario between an HTTP server and a DASH client. In this figure, the
multimedia content is captured and stored on an HTTP server and is delivered using HTTP. The content exists on the
server in two parts: 1) Media Presentation Description (MPD) which describes a manifest of the available content, its
various alternatives, their URL addresses and other characteristics, and 2) Segments which contain the actual multimedia
bitstreams in form of chunks, in single or multiple files.

Segment | K ; R
Segment e i }
: Segment ||
3 MPD Parser
Segment
Segment AT

Segment
Parser

- Segment T 3 i Z

Segment

Segment

Figure 2. Scope of the MPEG-DASH Standard. The formats and the functionalities of the red blocks are defined by the
specification. The clients control heuristics and media players are not within the scope of the standard.

Multimedia Presentation Description

Dynamic HTTP streaming requires various bitrate alternatives of the multimedia content to be available at the server. In
addition, the multimedia content may consist of several media components (e.g. audio, video, text), each of which may
have different characteristics. In MPEG-DASH, these characteristics are described by MPD which is an XML document.
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\| [Media Segment 4
start=45sec
(B
Figure 3. The MPD hierarchical data model.

See https://www.bogotobogo.com/VideoStreaming/images/mpeg_dash/DASH-IEEE-
multimedia-preprint.pdf.

4.3 DASH data model overview

The collection of encoded and deliverable versions of media content and the appropnate description of these
form a Media Presentation. Media content is composed of a single or multiple contiguous media content
periods in time. Content in different media content periods may be completely independent or certain periods
of a Media Presentation may belong to the same Asset, for example a Media Presentation is a collection of
main program composed of multiple periods, each assigned to the same Asset, and interleaved with inserted
advertisement periods. Each media content period is composed of one or multiple media content
components, for example audio components in various languages, different video components providing
different views of the same program, subtitles in different language, etc.. Each media content component has
an assigned media content component type, for example audio or video.

DASH is based on a hierarchical data model aligned with the presentation in Figure 3. A DASH Media
Presentation i1s descnbed by a Media Presentation Description document. This describes the sequence of
Periods (see 532) in time that make up the Media Presentation. A Period typically represents a media
content period during which a consistent set of encoded versions of the media content is available i.e. the set
of available bitrates, languages, captions, subtitles etc. does not change during a Penod.

82



NOTE  This is not strictly true, since the MPD may also include a byte range with the URL, meaning that the
Segment is contained in the provided byte range of some larger resource. An intelligent client could in principle
construct a single request for multiple Segments, but this would not be the typical case.

DASH defines different timelines. One of the key features in DASH is that encoded versions of different media
content components share a common timeline. The presentation time of each access unit within the media
content is mapped to the global common presentation timeline for synchronization of different media
components and to enable seamless switching of different coded versions of the same media components.
This timeline is referred as Media Presentation timeline. The Media Segments themselves contain accurate
Media Presentation timing information enabling synchronization of components and seamless switching.

See https://github.com/liwf616/awesome-live-stream/raw/master/Ebook/ISO_IEC 23009-
1 _2014.pdf.

103.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising identifying a range
of content surrounding the first position in the primary digital content as content to be retained
(e.g., content of a next chunk overlapping a buffer time of a previous chunk, and/or the ability go

forward and backward from a stop/pause/progress bar/cursor position).

In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)

technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs

that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or
transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a

CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.
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The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

104.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising releasing storage
resources allocated to all content of the primary digital content that is not identified as content to
be retained on the first client device (e.g., clearing App data, and/or the “storage optimizing

feature”).
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Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

» Watching activity
» Watchlist

* Recordings

» Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.

Digital Services and Device Support » Fire TV Support » Content Issues on Fire TV »

Clear App Data and Cache on Fire TV

To resolve intermittent app issues, clear the app data and cache.

1. Go to Settings @ on your Fire TV.
2. Select Applications EE :
3. In Manage Installed Applications, select the app you are having trouble with.

4. Select Clear Cache, and then Clear Data.

If you need to uninstall an app from your device, go to Uninstall Games and Apps on Your Fire
TV.

Note: If an app is unused for more than 30 days and the device is running low on storage, the
storage optimizing feature will automatically clear the app cache. This feature runs in the
background and can't be deactivated.

For more help, try our Amazon Fire TV forum.
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See https://www.amazon.in/gp/help/customer/display.html?nodeld=GJZBJS5B8VBCGQ48.

Prime Video: Protect Amazon resources

Reducing Calls to Origin
prime video
Asset Caching: N
Mid-Tier Caching for Live Traffic
. Lar?e Cache Width Distribution to reduce Origin
Traffic for VOD long tail Sl
Prime Video Service Protection: ikt
Cacheable Manifests Customized for Customer, *

Delivery, and Device Attributes Stateess m

Lambda Use Cases:
Server Side Ad Insertion at the Edge
Dynamic Manifest Thinning and Integration

See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.

try clearing your Prime Video app data

which can fix common video errors.
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PRIME VIDEO

Force Stop

Prime Video

Clear Data

Select Force stop, and then Clear Data.

VB RSEGRH

See
https://www.amazon.com/gp/help/customer/display.html?ref =hp left v4 sib&nodeld=G93JTA
SQNSJTSWWP.

105.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising identifying content
in the secondary digital content that is related to the range of content surrounding the first
position in the primary digital content as content to be retained (e.g., through the “Continue

Watching” and/or “Multi-Device Sync” feature).

In a previous series of posts, we detailed how to compete with broadcast latency using current adaptive bitrate (ABR)

technologies. In April, AWS Elemental MediaStore announced support for workflows that use chunked object transfer to

deliver objects; this means you can improve the end-to-end or “glass-to-glass” latency while also reducing the trade-offs
that the current ABR technology usually demands for low-latency workflows.

This support enables ultra-low latency end-to-end workflows for over-the-top (OTT) video when using chunked CMAF or

transport streams encoded for DASH or HLS distribution.

When using chunked object transfer to deliver segmented objects, your video segments are split into smaller chunks that
can be played before the complete segment is delivered. Video players begin playback by requesting the video from a
CDN, such as Amazon CloudFront, which in turn starts downloading the beginning of a video segment from MediaStore

while the encoder is still in the process of writing the end of that same segment.
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The player can then pull this chunk from CloudFront, create a small buffer to guard against network issues, and begin

playback.

See https://aws.amazon.com/blogs/media/lower-latency-with-aws-elemental-mediastore-
chunked-object-transfer/.

106.  On information and belief, one or more components of Prime Video provide a
method of rendering digital content across multiple client devices comprising the step of
releasing storage resources allocated to all content of the secondary digital content that is not
identified as content to be retained on the second client device (e.g., clearing App data, and/or

the “storage optimizing feature”).
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Digital Services and Device Support » Fire TV Support » Device Features on Fire TV »

How Does the Continue Watching Row Work?

The Continue Watching row on your home screen helps you find your recently
watched shows from Prime Video, Freevee, and supported third-party apps.

The Continue Watching row syncs across your compatible Fire TV devices and reflects the
viewing activity of the profile you're using. Compatibility varies across Fire TV devices.

Note: This feature isn't available on Kids profiles.

When you open a supported app, a message appears on-screen about personalizing your Fire
TV. To turn on this feature for all supported apps, select Accept. You can also turn on this
feature by going to Manage Sharing from Apps in your Fire TV's Privacy Settings.

Tip: You can manage your privacy settings at any time by following the steps in Manage
Sharing of Viewing Information from Apps on Fire TV.

While this feature is on, supported third-party apps share your viewing and content
information with Amazon. Shared information includes:

e Watching activity
« Watchlist

e Recordings

¢ Purchases

See https://www.amazon.com/gp/help/customer/display.html?nodeld=TEIq4vikEIlpvh49FW 1.
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Digital Services and Device Support » Fire TV Support » Content Issues on Fire TV »

Clear App Data and Cache on Fire TV

To resolve intermittent app issues, clear the app data and cache.

1. Go to Settings ﬁ on your Fire TV.
2. Select Applications EE‘ >
3. In Manage Installed Applications, select the app you are having trouble with.

4. Select Clear Cache, and then Clear Data.

If you need to uninstall an app from your device, go to Uninstall Games and Apps on Your Fire
TV.

Note: If an app is unused for more than 30 days and the device is running low on storage, the
storage optimizing feature will automatically clear the app cache. This feature runs in the
background and can't be deactivated.

For more help, try our Amazon Fire TV forum.

See https://www.amazon.in/gp/help/customer/display.html?nodeld=GJZBJS5B8VBCGQ4S.

Prime Video: Protect Amazon resources

Reducing Calls to Origin

prime video
Asset Caching: S
+ Mid-Tier Caching for Live Traffic

« Large Cache Width Distribution to reduce Origin
Traffic for VOD long tail Content

Requests

Prime Video Service Protection: il
!
i

+ Cacheable Manifests Customized for Customer, *

L
1 [
Delivery, and Device Attributes Stateless m
Compute

Lambda Use Cases:
+ Server Side Ad Insertion at the Edge
« Dynamic Manifest Thinning and Integration

re:Invent

See https://www.slideshare.net/AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.

90

1
POP4




try clearing your Prime Video app data

which can fix common video errors.

LD - NG N - e

PRIME VIDEO

Force Stop

Prime Video

Clear Data

Select Force stop, and then Clear Data.

)
HER S

See
https://www.amazon.com/gp/help/customer/display.html?ref =hp left v4 sib&nodeld=G93JTA
SQNSJTSWWP.

107.  On information and belief, Defendants directly infringe at least claim 1 of the
’266 patent in violation of 35 U.S.C. § 271(a) by making, using, selling, selling access to,

importing, offering for sale, and/or offering to sell access to Prime Video.
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108. Defendants’ infringement has damaged Audio Pod and caused/continues to cause

it to suffer irreparable harm and damages.

COUNT IV - Infringement of the 488 patent by Prime Video

109.  Audio Pod repeats, realleges, and incorporates by reference, as if fully set forth
here, the allegations of the preceding paragraphs above.

110.  On information and belief, Defendants (or those acting on their behalf) make, use,
sell, sell access to, import, offer to sell and/or offer to sell access to Prime Video in the United
States that infringe (literally and/or under the doctrine of equivalents) at least claim 1 of the *488
patent.

111.  On information and belief, one or more components of Prime Video provide a

method of downloading digital content to be rendered.

Another case study is Amazon Prime Video who operates a video on demand service (transactional and subscription
based) with a very large catalog where 12% of titles account for 90% of playbacks. For calculating performance scores of
CDNs, they mostly index on the percentage of sessions without rebuffering, the percentage of sessions without fatal
errors, bitrates, response times, and time to first frame. Watch this talk from re:Invent 2018, where Amazon Prime Video

explains how they deliver their video using multiple CDNs, including CloudFront. You can also hear how CloudFront
engineers work backwards with Amazon Prime Video to optimize performance and gain more traffic share.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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Prime Video offers a massive library of
movies, series, and sports.

Read this article in Spanish.

Prime Video is home to more content than you might realize. If you're
ready to stream blockbuster movies, hit shows, award-winning Amazon
Originals, premium channels, and sports, read on for everything you need

to know about Prime Video.

CARNIWAI
ROW

See https://www.aboutamazon.com/news/entertainment/what-you-need-to-know-about-prime-
video.

112.  On information and belief, one or more components of Prime Video provide a
method of downloading digital content to be rendered comprising downloading from a network

accessible server (e.g., Prime Video’s server) to a client device (e.g., a desktop, laptop,
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smartphone, smart-TV (e.g., Amazon Fire TV), tablets) a list of content servers (e.g., Multiple

CDN Servers) that are capable of serving requested digital content.

What is a CDN?

A content delivery network (CDN) is a network of interconnected servers that speeds up webpage loading for data-heavy
applications. CDN can stand for content delivery network or content distribution network. When a user visits a website, data from
that website's server has to travel across the internet to reach the user's computer. If the user is located far from that server, it
will take a long time to load a large file, such as a video or website image. Instead, the website content is stored on CDN servers

geographically closer to the users and reaches their computers much faster.

See https://aws.amazon.com/what-is/cdn/.

Overview

Multi-CDN is a common approach for video delivery at high scales, driven by the requirements of more aggregated
capacity, wider geographical coverage, increased resiliency or better performance. To learn about the pros and cons of

Multi-CDN approaches to your business, read this section of the CloudFront For media whitepaper.

Multi-CDN strategy

Implementing a multi-CDN strategy requires you to make technical decisions with regards to two major components of

your system:

Benchmarking tooling to compare the performance of CDNs within a specific region, network or device type. For this
purpose, it's recommended to use your client-side video QoE metrics such as playback errors and buffering ratio.
Companies like Mux, NPAW and Conviva provides you with client side video analytics products.

CDN switching tooling. First, you need to decide if it's DNS based or HTTP based, and if you want to implement
midstream switching. Then, you need to decide about the switching logic to shift traffic from a CDN to another: What
metrics should be used for switching? At which thresholds.

Read the following two blog series (1 & 2) for in depth guidance about this subject.

See https://aws.amazon.com/developer/application-security-performance/articles/multi-cdn-
video-delivery/.
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See https://aws.amazon.com/developer/application-security-performance/articles/multi-cdn-
video-delivery/.
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See e.g., https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.
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A representation of how Multi-CODN switching for video streaming works

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.
113.  On information and belief, one or more components of Prime Video provide a

method of downloading digital content to be rendered comprising tracking service level statistics
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(e.g., latency measurements, connection failures, link-level congestion) for the content servers in

the list of content servers.

Performance and availability of Amazon CloudFront

As a mature and robust CDN, CloudFront has implemented systems and optimizations that benefit our customers with

the levels of availability and performance that they expect from AWS.

Every time a user establishes a TCP connection to a CloudFront point of presence (PoP), we measure the round trip time
during the 3 way handshake, and then use these data points to compile, in real time, a table of PoP-to-user network
latencies. Additionally, we enrich this table with latency measurements initiated from various experiment systems (such
as Amazon web properties) that provide us representative latencies for viewers on thousands of global networks.
Whenever a user makes a DNS guery to resolve a hostname accelerated by CloudFront, it resolves to IP addresses of the
best PoP in terms of latency. This way, viewers receive the best experience by being served from the best location for
them at that time based on continually updated performance data. By combining this latency data with other
performance and load conditions, CloudFront ensures the best connection characteristics for the video delivery and is

very responsive to changing network conditions.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-1/.

CloudFront is designed around the principles of systemic redundancy and component expendability. Any given
component in CloudFront is designed to minimize the impact to the overall system if the component fails. For
CloudFront, component failures can be due to a variety of causes such as hardware or physical failures, network failures,
single host failures, capacity overload or DDoS attacks, or even planned maintenance activities which take components
offline. Below is a sample of availability detection mechanisms CloudFront has put in place to detect different kind of
failures:

» CloudFront measures availability and performance at each host and PoP level through internal monitoring systems
measuring server errors and connection failures. We have set up extensive alarms that trigger automated mitigation
measures to route around sick hosts, take individual hosts offline, and/or alert operators as appropriate to minimize

impact to our customers.

« In addition to third-party availability monitoring, CloudFront runs an external availability canary on several external
hosts globally that probes CloudFront as if it was a customer. A PoP going offline is typically detected within seconds
by the CloudFront health checker and this data is used to route the requests instead to the nearest or the next best
PoP. CloudFront has implemented capacity management systems that measure bandwidth and server capacity in each
PoP in real-time as well as looking at metrics like link-level congestion, and feed this data into the request routing
system to adjust the traffic being directed to a PoP. With a DNS TTL of 60 seconds, we see the traffic being routed

away from the bad PoP within minutes.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-1/.
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Measuring the performance of CDNs

Regardless of your CDN strategy, you should measure a CDN in a relevant way. This is an important step, because relying
on inaccurate data leads to suboptimal decisions whether it is for benchmarking CDNs during procurement or for

dynamic routing across multiple CDNs. Today, there are two common approaches for this.

The first one is consuming third party real user measurements (RUM) data like Radar community measurements provided
by Cedexis. This approach has the benefit of being simple to implement, and it is quite reliable for monitoring the

performance trend of a single CDN. However, it has some undesirable biases when used to compare CDNs:

« In methodology: It measures the performance of a CDN for hot objects with 100Kb size, while your video content is a

mix of hot, warm, and cold objects with larger object sizes.

« In configuration: Your CDN setup might not be the same as the one used by Cedexis for measurement, for example in

terms of CDN maps or optimizations.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-1/.

Calculating performance score

In part 1, | discussed how to measure the performance of a CDN. With measurement data available to you now, how do

you combine different metrics to score CDNs and rank them?

You can calculate CDN performance scores using mathematical formulas based on commonly accepted metrics like
buffering, play failures, bitrates, and startup times. However, the optimal formula is unique according to the specifics
of your business. For example, if you deliver short video clips with ads, you would give more weight to startup time in
your formula. On the other hand, for long-form video on demand (VoD) like films, you would give more weight to
buffering and bitrates. As an example of scoring viewer experience, this article explains the formula used by Mux, a video
technology company that provides client-side quality of experience (QoE) analytics as shown in the following screenshot.
Regardless of whether you buy commercial solutions like Mux, or build your own system, make sure that you understand

well the formula that is used, and then optimize it for your workload through multiple iterations and feedback loops

based on the engagement of your audience.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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Once you decide on the relevant scoring formula for your business, you can apply it to your measurement dataset, by
segments, to surface dimensions that affect the performance of video streaming. The most important dimension is
internet service provider (ISP) which is represented by an autonomous system number (ASN). ISPs will typically have
different performance characteristics because of their diverse capabilities in terms of network connectivity with various
CDNs. Some customers like Amazon Prime Video go beyond a single dimension and add other dimensions like viewer
location and device type for more granularity in evaluating the performance of CDNs. In fact, CDNs may optimize video
delivery for some streaming formats or user devices. For example, when you use CloudFront's native smooth streaming
feature to stream VoD from S3, CloudFront prefetches the next segments into the cache which improves performance for

devices using this format like smart TVs. With dimensions now defined, make sure that you have enough measurements
in each segment (ideally hundreds of thousands per day) for statistical relevance, otherwise, you can group segments.
For example, in a country where you don't have enough audience to produce relevant statistics per ASN, you can group

data points in one country segment.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.

114.  On information and belief, one or more components of Prime Video provide a
method of downloading digital content to be rendered comprising selecting a first content server
(e.g., a server in a first CDN) to serve the requested digital content from the list of content

servers in dependence upon the service level statistics.
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Allocating traffic to CDNs

At this stage, you have a performance score per segment and for each CDN. As a next step, you need to apply your traffic
allocation logic to produce a routing table that will be consumed by your CDN switching system. If you do not want to
build these components yourself, some commercial solutions like Cedexis or NST with Mux, SmartSwitch from Nice
People At Work, and Conviva Precision provide them, but you can still go through the next two paragraphs to better
evaluate the capabilities of your selected provider.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.

That is all well and good, but how exactly is the switching between CDNs done? Multi-CDN switching is a complex process

involving a load balancing algorithm that analyzes CDN performance and assigns each request to one CDN or the other based on a

series of predefined rules.

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.

The second approach is HTTP based switching. With this method, CDN switching decision are made when the video
player requests the playback URL from your application. With HTTP based switching, a streaming session will stick to one
CDN and benefit from reusing the same TCP/TLS connection, which makes it easier for some features like prefetching
and token protection. However, you can still failover to the second best CDN if an issue occurs with the primary CDN
allocated to a streaming session, by sending to the player a list of playback URLs using different CDNs, and ordered by
their scores. You can implement failover logic on the client side by leveraging native failover mechanisms in streaming
formats, such as multiple base URLs with MPEG-DASH, and redundant variant streams with HLS. For more sophisticated
failover, you can implement the logic in the player code. Finally, to improve response times of returning playback URLs,
you can use a CDN in front of your switching endpoint, and if your audience is spread across the world, you can replicate
your switching endpoint to multiple geographies to route a user request to the nearest endpoint. A simple
implementation using AWS services is illustrated in the following diagram.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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See https://www.slideshare.net/ AmazonWebServices/amazon-prime-video-delivering-the-
amazing-video-experience-ctd203r1-aws-reinvent-2018.

115.  On information and belief, one or more components of Prime Video provide a
method of downloading digital content to be rendered comprising downloading a first segment
(e.g., “video chunk”) of the requested digital content from the first content server to the client

device for rendering.

When a user requests a specific piece of content, the request is sent directly to the CDN, which re-routes it to the closest server
within the network. This process enables users to access content in near-real time, reducing latency and video playback issues like
buffering or drops in video quality. That is why most streaming services today rely on a CDN to distribute their content more

effectively.

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.
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The second approach is HTTP based switching. With this method, CDN switching decision are made when the video
player requests the playback URL from your application. With HTTP based switching, a streaming session will stick to one
CDN and benefit from reusing the same TCP/TLS connection, which makes it easier for some features like prefetching
and token protection. However, you can still failover to the second best CDN if an issue occurs with the primary CDN
allocated to a streaming session, by sending to the player a list of playback URLs using different CDNs, and ordered by
their scores. You can implement failover logic on the client side by leveraging native failover mechanisms in streaming
formats, such as multiple base URLs with MPEG-DASH, and redundant variant streams with HLS. For more sophisticated

failover, you can implement the logic in the player code. Finally, to improve response times of returning playback URLs,

you can use a CDN in front of your switching endpoint, and if your audience is spread across the world, you can replicate
your switching endpoint to multiple geographies to route a user request to the nearest endpoint. A simple

implementation using AWS services is illustrated in the following diagram.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.

116.  On information and belief, one or more components of Prime Video provide a
method of downloading digital content to be rendered comprising in the event of a degradation in
service from the first content server, selecting a second content server (e.g., a server in a second
CDN) to replace the first content server in serving the requested digital content from the list of
content servers in dependence upon the service level statistics, wherein the server replacement is

imperceptible to a user of the client device (e.g., “uninterrupted service”).
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Adopting a multi-CDN strategy

For many content publishers, using a single CDN satisfies their video delivery requirements. However, some customers
use multiple CDNs for a variety of reasons such as redundancy, performance, capacity needs, and commercial

considerations.

For example, when you have high capacity requirements on the order of petabytes per month, perhaps concentrated in a
specific region, you might need to source capacity from multiple CDNs in certain networks or geographies to meet your
overall need. Another example is when your audience is spread across many geographies, you might need to use CDNs
which are the only ones present locally in some geographies. In these situations, load-balancing between CDNs is fairly

simple and static.

When | talk about multi-CDN, | specifically mean load-balancing traffic dynamically across CDNs based on their
instantaneous performance to maximize delivery quality. If streaming quality is critical to your business, then serving
your content from a CDN's second best PoP in the event of PoP failure or saturation might not be satisfying for you.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-1/.

Increase content availability

Too many visitors at one time or network hardware failures can cause a website to crash. CDN services can handle more web
traffic and reduce the load on web servers. Also, if one or more CDN servers go offline, other operational servers can replace

them to ensure uninterrupted service.

See https://aws.amazon.com/what-is/cdn/.

Improved Video Quality

With more PoPs it is easier to maintain the quality of your streams since the signal doesn’t have
to travel as far. This helps to maintain the optimal video quality and reduce buffering and

lagging.

See https://www.dacast.com/blog/multi-cdn-solutions/.

With a M-CDN strategy in place, streaming services can assign each request to one CDN or the other based on their specific
business and audience requirements. Let’s say, for example, that you exceeded your traffic quota for a given CDN in a specific
region. With an M-CDN strategy in place, you can then choose to send all further content requests to another CDN in the region.
This shift from one CDN to another is known as Multi-CDN switching or Multi-CDN load balancing, and it has many advantages if

done in a systematic and strategic manner.

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.
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117.  On information and belief, one or more components of Prime Video provide a
method of downloading digital content to be rendered comprising downloading a second
segment (e.g., another “video chunk™) of the requested digital content from the second content

server to the client device for rendering.

When a user requests a specific piece of content, the request is sent directly to the CDN, which re-routes it to the closest server
within the network. This process enables users to access content in near-real time, reducing latency and video playback issues like
buffering or drops in video quality. That is why most streaming services today rely on a CDN to distribute their content more

effectively.

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.

The second approach is HTTP based switching. With this method, CDN switching decision are made when the video
player requests the playback URL from your application. With HTTP based switching, a streaming session will stick to one
CDN and benefit from reusing the same TCP/TLS connection, which makes it easier for some features like prefetching
and token protection. However, you can still failover to the second best CDN if an issue occurs with the primary CDN
allocated to a streaming session, by sending to the player a list of playback URLs using different CDNs, and ordered by
their scores. You can implement failover logic on the client side by leveraging native failover mechanisms in streaming
formats, such as multiple base URLs with MPEG-DASH, and redundant variant streams with HLS. For more sophisticated

failover, you can implement the logic in the player code. Finally, to improve response times of returning playback URLs,
you can use a CDN in front of your switching endpoint, and if your audience is spread across the world, you can replicate
your switching endpoint to multiple geographies to route a user request to the nearest endpoint. A simple
implementation using AWS services is illustrated in the following diagram.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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118.  On information and belief, one or more components of Prime Video provide a

method of downloading digital content to be rendered comprising wherein the requested digital
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content is a digital media stream that includes the first and second segments (e.g., video chunks),
wherein the first content server is a first library server (e.g., a server in a first CDN) having the
digital media stream stored thereon, and wherein the second content server is a second library

server (e.g., a server in a second CDN) having a copy of the digital media stream stored thereon.

What is a CDN?

A content delivery network (CDN) is a network of interconnected servers that speeds up webpage loading for data-heavy
applications. CDN can stand for content delivery network or content distribution network. When a user visits a website, data from
that website's server has to travel across the internet to reach the user's computer. If the user is located far from that server, it
will take a long time to load a large file, such as a video or website image. Instead, the website content is stored on CDN servers
geographically closer to the users and reaches their computers much faster.

See https://aws.amazon.com/what-is/cdn/.

With a M-CDN strategy in place, streaming services can assign each request to one CDN or the other based on their specific
business and audience requirements. Let’s say, for example, that you exceeded your traffic quota for a given CDN in a specific
region. With an M-CDN strategy in place, you can then choose to send all further content requests to another CDN in the region.
This shift from one CDN to another is known as Multi-CDN switching or Multi-CDN load balancing, and it has many advantages if

done in a systematic and strategic manner.

See https://npaw.com/blog/what-is-multi-cdn-for-video-streaming/.

CONs. Some customers like Amazon Prime Video go beyond a single dimension and add other dimensions like viewer
location and device type for more granularity in evaluating the performance of COMs. In fact, CONs may optimize video
delivery for some streaming formats or user devices. For example, when you use CloudFront's native smooth streaming
feature to stream VoD from 53, CloudFront prefetches the next segments into the cache which improves performance for
devices using this format like smart TVs. With dimensions now defined, make sure that you have enough measurements
in each segment (ideally hundreds of thousands per day) for statistical relevance, otherwise, you can group segments.
For example, in a country where you don't have enough audience to produce relevant statistics per ASN, you can group
data points in one country segment.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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The second approach is HTTP based switching. With this method, CDN switching decision are made when the video
player requests the playback URL from your application. With HTTP based switching, a streaming session will stick to one
CDN and benefit from reusing the same TCP/TLS connection, which makes it easier for some features like prefetching
and token protection. However, you can still failover to the second best CDN if an issue occurs with the primary CDN
allocated to a streaming session, by sending to the player a list of playback URLs using different CDNs, and ordered by
their scores. You can implement failover logic on the client side by leveraging native failover mechanisms in streaming
formats, such as multiple base URLs with MPEG-DASH, and redundant variant streams with HLS. For more sophisticated
failover, you can implement the logic in the player code. Finally, to improve response times of returning playback URLs,
you can use a CDN in front of your switching endpoint, and if your audience is spread across the world, you can replicate
your switching endpoint to multiple geographies to route a user request to the nearest endpoint. A simple
implementation using AWS services is illustrated in the following diagram.

See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.
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See https://aws.amazon.com/blogs/networking-and-content-delivery/using-multiple-content-
delivery-networks-for-video-streaming-part-2/.

119.  On information and belief, Defendants directly infringe at least claim 1 of the
’488 patent in violation of 35 U.S.C. § 271(a) by making, using, selling, selling access to,
importing, offering for sale, and/or offering to sell access to Prime Video.

120. Defendants’ infringement has damaged Audio Pod and caused/continues to cause
it to suffer irreparable harm and damages.

COUNT V - Infringement of the 922 patent by Prime Music

121.  Audio Pod repeats, realleges, and incorporates by reference, as if fully set forth
here, the allegations of the preceding paragraphs above.

122.  On information and belief, Defendants (or those acting on their behalf) make, use,
sell, sell access to, import, offer to sell and/or offer to sell access to Prime Music in the United
States that infringes (literally and/or under the doctrine of equivalents) at least claim 1 of the
’922 patent.

123.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices (e.g., desktops, laptops,

smartphones, tablets, smart TVs, Echo devices, Alexa-enabled devices, Fire TV, etc.).
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Amazon Music Unlimited Streaming Limits on
Multiple Devices

Each plan has different streaming limitations.

The Amazon Music Unlimited Family Plan allows you to stream up to six devices at the same
time.

The Amazon Music Unlimited Individual Plan allows you to listen to Amazon Music Unlimited
titles on all your devices. Streaming is limited to one device at a time.

The Amazon Music Unlimited Single Device Plan only allows for streaming Amazon Music
Unlimited titles from the device you started your subscription on.

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GA3WMKI9TWFNSPEKS.

[

Listen on multiple nlr‘“Dc:wnlcraw:l to listen erollow all your favorite
devices offline podcasts

See https://www.amazon.com/music/lp/podcasts.

What is Amazon Music?

Amazon Music is a music streaming service. It delivers a library of more
than 100 million songs, as well as a huge catalog of podcasts for
streaming and offline listening. Exactly what your listening experience
sounds like depends on the plan you choose. Amazon offers several tiers

of service, and you can pick the one that suits your needs and budget.

See https://www.aboutamazon.com/news/entertainment/what-is-amazon-music.
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See

https://www.amazon.com/gp/help/customer/display.html?nodeld=GW3PHAUCZMSEL7WOIL.

Feature

Amazon Prime
Membership
Needed

Available Titles

Amazon Music
Free

No

Discover new
music and
podcasts based on
your likes.

Curated Playlists
on demand for
Android and iOS.

Thousands of
Stations and top
Playlists.

Millions of podcast
episodes

Amazon Music
Prime

Yes

All the music ad-
free.

The most ad-free
top podcasts

All-Access
Playlists - pick
and play any song
on-demand with
no skip limits, or
download them to
listen offline.

Note: Except when
listening to All-
Access Playlists,
skip limits are
applicable in most
other scenarios.
User-created
Playlists have skip
limits unless they
solely include
"purchased songs"

Amazon Music
Unlimited

No

Pick and play any
song, ad-free.

The most ad-free
top podcasts

Personalized
Stations and
thousands of
Playlists

SD, HD, Ultra HD,
and Spatial Audio

Listen offline

Unlimited skips

Note: Amazon
Music Unlimited
Single Device Plan
doesn't have
access to HD, Ultra
HD, or Spatial
Audio.
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Supported
Devices

Supported Echo
devices.

A growing list of
Alexa-enabled
devices.

ios

Android

Fire TV devices
Fire Tablet

Amazon Music for
Web

All Amazon Music
supported devices.

Note:

All-Access Playlists
requested on Echo
devices play in
shuffle mode.

On Fire TV, you
can only listen to
music. There are
no podcasts
available.

On Fire Tablet, you
don't have a full
music catalog or
ad-free podcasts
availability.

All Amazon Music
supported devices
(HD, Ultra HD, and
Spatial Audio are
available on select
devices).

Amazon Music
Unlimited Single
Device Plan:

Echo devices

Fire TV devices

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GW3PHAUCZMSEL7WOIL.

124.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising downloading first
digital content corresponding to a media work (e.g., Prime Music uses MPEG-DASH for
adaptive streaming, which can include, e.g., audio streams, and subtitle streams corresponding to
a media work (e.g., an audio work (e.g., a song, or podcast))) from a network accessible library
(e.g., on an “Amazon server”) to a first client device (e.g., a desktop, laptop, smartphone, tablet,
smart TV, Echo device, Alexa-enabled device, Fire TV) via a network, the first digital content

including at least a first portion (e.g., “chunk™) of a first media stream.
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What is Amazon Music?

Amazon Music is a music streaming service. It delivers a library of more
than 100 million songs, as well as a huge catalog of podcasts for
streaming and offline listening. Exactly what your listening experience
sounds like depends on the plan you choose. Amazon offers several tiers

of service, and you can pick the one that suits your needs and budget.

See https://www.aboutamazon.com/news/entertainment/what-is-amazon-music.

Streaming services, such as Amazon Music, have revolutionized the way we listen to music.
Unlike traditional methods of purchasing and downloading individual songs or albums,
streaming platforms allow users to access an extensive catalog of music for a monthly
subscription fee or through free ad-supported options. This vast library of songs is stored on

remote servers, and users can stream them directly to their devices over the internet.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data

is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

Streaming services like Amazon Music rely on internet connectivity to deliver music to your
devices. Each time you play a song, it is streamed from Amazon's servers to your device in
real-time. This constant streaming requires a significant amount of data, which can quickly

add up, especially for those with limited data plans or slower internet connections.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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To stream music without issues, you need a strong Internet connection. To troubleshoot
streaming issues:

» Confirm that your device is connected to Wi-Fi or a mobile network.
« If using a mobile network, confirm that the Amazon Music app settings allow for Cellular.
« Force stop and reopen the app.

To stream HD and Ultra HD music with Amazon Music Unlimited, you need a strong Internet
connection. To troubleshoot streaming issues:

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GPTQFUDBXQY85W6M.

AWS Services
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= : e ! Cloud Queue
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.| Queue Data Sync
APls

Local

Amplify Datastore

See https://aws.amazon.com/blogs/mobile/amazon-music-unifies-music-queuing-at-scale-using-
aws-appsync-and-aws-amplify/.
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See Screenshot taken during product testing of Amazon Music (mobile version,

music.amazon.com).

In order to support varying network conditions, streaming files are broken into short segments (sometimes
called ‘chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.
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Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency, For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“sffline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API browse caching.html.

125.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising storing (e.g.,
buffering chunks of audio stream data on a client-side device) the first digital content on the first

client device.

Streaming services, such as Amazon Music, have revolutionized the way we listen to music.
Unlike traditional methods of purchasing and downloading individual songs or albums,
streaming platforms allow users to access an extensive catalog of music for a monthly
subscription fee or through free ad-supported options. This vast library of songs is stored on
remote servers, and users can stream them directly to their devices over the internet.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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In order to support varying network conditions, streaming files are broken into short segments (sometimes
called ‘chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.

Caching

A “cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and

“offline content,” which is where the user chooses to download media to make it available without needing

to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service

within 30 days at most.

See https://developer.amazon.com/docs/music/API_browse caching.html.
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See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).
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126.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising rendering (e.g.,

presenting the media content) at least a portion (e.g., chunk) of the first digital content on the

client device.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data

is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

119



HEEGHI'I1LJEi£ 2] i - _ UPGEAD] e

Eplscde 1; Paul Mocney

¥ .
Episade 2: Flip Wilsan
[

AD-TREE

W Epitode 1: Paul Mooney

See Screenshot taken during product testing of Amazon Music (desktop version,

music.amazon.com).

audible oriGINAL

bt E
IE!.-J EE

FUNNYmy
WaY

B

Episode 1: Paul Mooney

Funamy My Way

See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).

120



amazon music {1 PODCASTS
ma;

m Eplsade 1: Paul Mooney

See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).

smagonmusic @ rooeasrs G - ¢
—
m Epiode 1; Paul Mooney

See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).

127.  On information and belief, one or more components of Prime Music provide a

method for rendering digital content across multiple client devices comprising tracking a current
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position in the first media stream as the first digital content is rendered (e.g., determining and

displaying the progress bar for the audio/media content).
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See Screenshot taken during product testing of Amazon Music (desktop version,

music.amazon.com).
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128.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising the step of
creating a bookmark (e.g., creating a data component that includes timing information to indicate
the stop/pause position for the media stream) by setting the current position as a bookmarked

position, the bookmark including information for identifying the media work and the

bookmarked position.
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129.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising transferring the

bookmark to a second client device via the network (e.g., the “Jump Back In” feature allows a
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second device accessing Prime Music application or website to begin listening to an audio stream

where a first device left off).

Amazon Music Unlimited Streaming Limits on
Multiple Devices

Each plan has different streaming limitations.

The Amazon Music Unlimited Family Plan allows you to stream up to six devices at the same
time.

The Amazon Music Unlimited Individual Plan allows you to listen to Amazon Music Unlimited
titles on all your devices. Streaming is limited to one device at a time.

The Amazon Music Unlimited Single Device Plan only allows for streaming Amazon Music
Unlimited titles from the device you started your subscription on.

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GA3WMKOTWFNEPEKS.
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130.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising downloading
second digital content corresponding to the media work from the network accessible library to
the second client device via the network, the second digital content including at least a second

portion of the first media stream (e.g., a second “chunk” of the first media stream) or at least a
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portion of a second media stream (e.g., a first “chunk” of the second media stream), the second
portion of the first media stream or the portion of the second media stream including the

bookmarked position.

What is Amazon Music?

Amazon Music is a music streaming service. It delivers a library of more
than 100 million songs, as well as a huge catalog of podcasts for
streaming and offline listening. Exactly what your listening experience

sounds like depends on the plan you choose. Amazon offers several tiers

of service, and you can pick the one that suits your needs and budget.

See https://www.aboutamazon.com/news/entertainment/what-is-amazon-music.

Streaming services, such as Amazon Music, have revolutionized the way we listen to music.
Unlike traditional methods of purchasing and downloading individual songs or albums,
streaming platforms allow users to access an extensive catalog of music for a monthly
subscription fee or through free ad-supported options. This vast library of songs is stored on

remote servers, and users can stream them directly to their devices over the internet.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data

is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

Streaming services like Amazon Music rely on internet connectivity to deliver music to your
devices. Each time you play a song, it is streamed from Amazon's servers to your device in
real-time. This constant streaming requires a significant amount of data, which can quickly

add up, especially for those with limited data plans or slower internet connections.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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To stream music without issues, you need a strong Internet connectian. To troubleshoot
streaming issues:

« Confirm that your device is connected to Wi-Fi or a mobile network.
« If using a mobile network, confirm that the Amazon Music app settings allow for Cellular.
« Force stop and reopen the app.

To stream HD and Ultra HD music with Amazon Music Unlimited, you need a strong Internet
connection. To troubleshoot streaming issues:

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GPTQFUDBXQY85W6M.
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See https://aws.amazon.com/blogs/mobile/amazon-music-unifies-music-queuing-at-scale-using-
aws-appsync-and-aws-amplify/.
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See Screenshot taken during product testing of Amazon Music (mobile version,

music.amazon.com).

In order to support varying network conditions, streaming files are broken into short segments (sometimes
called ‘chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.
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See Screenshot taken during product testing of Amazon Music (desktop version,

music.amazon.com).
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Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency, For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“sffline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API browse caching.html.

131.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising storing (e.g.,
buffering chunks of audio stream data on a client-side device) the second digital content on the

second client device.

Streaming services, such as Amazon Music, have revolutionized the way we listen to music.
Unlike traditional methods of purchasing and downloading individual songs or albums,
streaming platforms allow users to access an extensive catalog of music for a monthly
subscription fee or through free ad-supported options. This vast library of songs is stored on
remote servers, and users can stream them directly to their devices over the internet.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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In order to support varying network conditions, streaming files are broken into short segments (sometimes
called ‘chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.

Caching

A “cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and

“offline content,” which is where the user chooses to download media to make it available without needing

to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service

within 30 days at most.

See https://developer.amazon.com/docs/music/API_browse caching.html.
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See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).
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132.  On information and belief, one or more components of Prime Music provide a
method for rendering (e.g., presenting the media content) digital content across multiple client
devices comprising rendering at least a portion (e.g., “chunk”) of the second digital content on
the second client device in dependence upon the bookmarked position (e.g., through the “Jump

Back In” feature).

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data

is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).

133.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising identifying a

range of content surrounding the bookmarked position in the second digital content as content to
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be retained (e.g., adding new data chunks to a buffered section of the audio stream, and/or the

ability go forward and backward from a progress bar position).

In order to support varying network conditions, streaming files are broken into short segments (sometimes
called 'chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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134.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising releasing storage
resources allocated to all content of the second digital content that is not identified as content to
be retained on the second client device (e.g., clearing the cache, and/or automatically

“discard[ing]” previously played data).

Caching

A “cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“offline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API_browse caching.html.
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When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience, As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

Tha disk cacha siores resources felchad from the wab =0 that they can ba sccossed quickly al a lafied bma i needed. The main characlenstics of Cheomium disk cacha ana;

= Tha cache should nol grow unbounded S0 these mus! be an algorithe for decidrg when to remove okl entries.

= Wyhie it s not crifical 10 loss some data from the cache, having o descard the whols csche should be minimined, The current dessgn should be able S gracedully
handie appication crashes. no mabier whal is going on al that tme, only discanding S rescurces thal weee open at that time. Howesver, B the whols compater
crashas whils we ame updaling tha cachs, sverything on ths cachs probably will b decanded

= Ancass io peeveously stored data ahoukd ba reasonably efficient, and it should be possibls 0 USE SYTCRMONOUS OF AEYMCHROKOUS CRArAt0NS

& Wi should ba abls 1o avoid conflicts: thal pravent us Mom Soring By given (esounoss. simultanbously. In olher words, he disign should awoid cacha trashing.

L ﬂmbﬁMMWFMWP&WHMWWWMM.Erﬂmﬂm'ﬂlhaw&fﬂl‘r'ﬁﬁlhﬂﬂﬂ S8 Lirmso Hﬂwﬂmmwm—‘il&i
o it v nevgr Stonod|)

= Tha cache should nof b using eaplcd malithtead synchronizabon bacauss it will Aways ba caled from the same fhread. Howsver, callbacks should avoid
reantrancy probléms so they must be meusd through the Sheeads messags loop
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135. On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising determining
whether sufficient storage is available on the second client device to meet storage demand after
releasing the storage resources allocated to the content of the second digital content that is not
identified as content to be retained (e.g., buffering the maximum number of chunks of media
content permitted by the available memory/cache after clearing the cache and/or discarding

previously played data).

143



Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“offline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API browse caching.html.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

Tha disk catha slomes resources lelchad from the web =0 that they can ba accassed quickly al a lafies trma i reeded. The main characlerstics of Cheomium disk cadha aha;

= Tha cache should not grow unbounded so these must be an agodihm lor decidng whisn bo remene okl entries.

= Whils it i not orifical 10 loss soma data from the cache, kaving o descard the whols cache should be minimined. The current dessgn should be able 8o gracedully
handie appication crashes. no matier what is going on al that tme, only discarding S rescurces that wens open at that time. However, B the whols compater
crashes while we ate updafing e cachs, sverything on the cachs probably will be dscanded

s Aceess {o previously sored data ahouk] be reasonably efficient, and if shoukd be possibl 10 USE SYTEhIONGLS OF AEYNCRAIONOUS DEerations

» Wo should ba able 1o avold conflicts: that pravent us fom sloring Bya given fesources simultansousty, In olfwr words, the design should avoid cache rashing.

s I should bo possiblo b remeve 2 ghan ealry from the eache, and keep working wiTh 2 ghan ontry whiks at B saemae lima makng & in o bo olfsr rocuests (as
it vk nanvor storad)

= The cache should not b using esplcd mulfithtead synchronizaton because it will Bways be calied from the same fhread. Howswer, callbacks should avoid
reentrancy problems 8o they must be issued through the thread’s messags loop

See https://www.chromium.org/developers/design-documents/network-stack/disk-cache/.
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136.  On information and belief, one or more components of Prime Music provide a
method for rendering digital content across multiple client devices comprising if insufficient

storage is available, narrowing the range of content surrounding the bookmarked position that is
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identified as content to be retained (e.g., buffering more or less chunks of media content based

on the available memory/cache on the client device).

Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“offline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API browse caching.html.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

Tha disk catha slomes resources lelchad from the web =0 that they can ba accassed quickly al a lafies trma i reeded. The main characlerstics of Cheomium disk cadha aha;

= Tha cache should not grow unbounded so these must be an agodihm lor decidng whisn bo remene okl entries.

= Whils it i not orifical 10 loss soma data from the cache, kaving o descard the whols cache should be minimined. The current dessgn should be able 8o gracedully
handie appication crashes. no matier what is going on al that tme, only discarding S rescurces that wens open at that time. However, B the whols compater
crashes while we ate updafing e cachs, sverything on the cachs probably will be dscanded

» Ancess (o peeveously siored dats shoulkd be reascnably efficient, and it should be posedbis i USS STChGNOLS oF AEYNCHIONOUS SRATAtnNS

= W should ba able lo avoid conflicts thal pravent us Mom Sloring byo g (esounoss. simultansously, In olfer words, the design should awvoid cach trashing.

= [t should bo possiblo b remove & ghwon entry fram e cache, and keap worling with a ghan oniry whild af e sama tima makng £ inaccossibla bo ofter roguests (as
it vk nanvor storad)

= The cache should not b using esplcd mulfithtead synchronizaton because it will Bways be calied from the same fhread. Howswer, callbacks should avoid
resntrancy problems so they must be msusd through the hrsads messags loop

See https://www.chromium.org/developers/design-documents/network-stack/disk-cache/.
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See Screenshot taken during product testing of Amazon Music (mobile version,
music.amazon.com).

In order to support varying network conditions, streaming files are broken into short segments (sometimes
called ‘chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.
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Taking a close look, we see that compressed streams are not single units, but are segments, each usually several seconds
long. Segmenting is the process of breaking video into small parts for network transport and playback. This gives the
consuming device the ability to switch between bitrates at segmentation points. The viewing device requests a copy of
the manifest and updates every few seconds. When a device experiences a weak connection or plays the video ina
windowed mode at small size, it requests a smaller bitrate segment. When a connection is stronger, the device can
request a higher bitrate segment if screen size requires it, and so on. There are different metrics used at the player level
to decide which guality to display (based on CPU utilization, network bandwidth, memaory available, ete.).

See https://aws.amazon.com/blogs/media/back-to-basics-http-video-streaming/.

137. On information and belief, Defendants directly infringe at least claim 1 of the
’922 patent in violation of 35 U.S.C. § 271(a) by making, using, selling, selling access to,
importing, offering for sale, and/or offering to sell access to Prime Music.

138. Defendants’ infringement has damaged Audio Pod and caused/continues to cause

it to suffer irreparable harm and damages.

COUNT VI - Infringement of the ‘266 patent by Prime Music

139.  Audio Pod repeats, realleges, and incorporates by reference, as if fully set forth
here, the allegations of the preceding paragraphs above.

140. On information and belief, Defendants (or those acting on their behalf) make, use,
sell, sell access to, import, offer to sell and/or offer to sell access to Prime Music in the United
States that infringes (literally and/or under the doctrine of equivalents) at least claim 1 of the
’266 patent.

141.  On information and belief, one or more components of Prime Music employs,
provides, and dictates the performance of a method of rendering digital content across multiple
client devices (e.g., desktops, laptops, smartphones, tablets, smart TVs, Echo devices, Alexa-

enabled devices, Fire TV, etc.).
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Amazon Music Unlimited Streaming Limits on
Multiple Devices

Each plan has different streaming limitations.

The Amazon Music Unlimited Family Plan allows you to stream up to six devices at the same
time.

The Amazon Music Unlimited Individual Plan allows you to listen to Amazon Music Unlimited
titles on all your devices. Streaming is limited to one device at a time.

The Amazon Music Unlimited Single Device Plan only allows for streaming Amazon Music
Unlimited titles from the device you started your subscription on.

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GA3WMKI9TWFNSPEKS.

[

Listen on multiple nl,““Dc:wnlctaw:l to listen ‘WFollow all your favorite
devices offline podcasts

See https://www.amazon.com/music/lp/podcasts.

What is Amazon Music?

Amazon Music is a music streaming service. It delivers a library of more
than 100 million songs, as well as a huge catalog of podcasts for
streaming and offline listening. Exactly what your listening experience
sounds like depends on the plan you choose. Amazon offers several tiers

of service, and you can pick the one that suits your needs and budget.

See https://www.aboutamazon.com/news/entertainment/what-is-amazon-music
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See

https://www.amazon.com/gp/help/customer/display.html?nodeld=GW3PHAUCZMS8L7WOIL.

Feature

Amazon Prime
Membership
Needed

Available Titles

Amazon Music
Free

No

Discover new
music and
podcasts based on
your likes.

Curated Playlists
on demand for
Android and iOS.

Thousands of
Stations and top
Playlists.

Millions of podcast
episodes

Amazon Music
Prime

Yes

All the music ad-
free.

The most ad-free
top podcasts

All-Access
Playlists — pick
and play any song
on-demand with
no skip limits, or
download them to
listen offline.

Note: Except when
listening to All-
Access Playlists,
skip limits are
applicable in most
other scenarios.
User-created
Playlists have skip
limits unless they
solely include
"purchased songs"

Amazon Music
Unlimited

No

Pick and play any
song, ad-free.

The most ad-free
top podcasts

Personalized
Stations and
thousands of
Playlists

SD, HD, Ultra HD,
and Spatial Audio

Listen offline

Unlimited skips

Note: Amazon
Music Unlimited
Single Device Plan
doesn't have
access to HD, Ultra
HD, or Spatial
Audio.
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Supported
Devices

Supported Echo
devices.

A growing list of
Alexa-enabled
devices,

i0s

Android

Fire TV devices
Fire Tablet

Amazon Music for

All Amazon Music
supported devices.

Note:

All-Access Playlists
requested on Echo
devices play in
shuffle mode.,

On Fire TV, you
can ﬂr‘ll}f listen to
music. There are
no podcasts

All Amazon Music
supported devices
(HD, Ultra HD, and
Spatial Audio are
available on select
devices).

Amazon Music
Unlimited Single
Device Plan:

Echo devices

Fire TV devices

available.

Web
On Fire Tablet, you

don't have a full
music catalog or
ad-free podcasts
availability.

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GW3PHAUCZMSEL7WOIL.

142.  On information and belief, one or more components of Prime Music provide a
method of rendering (e.g., presenting the media content) digital content across multiple client
devices comprising rendering on a first client device (e.g., a desktop, laptop, smartphone, tablet,
smart TV, Echo device, Alexa-enabled device, Fire TV) at least a portion (e.g., “chunk’) of

primary digital content.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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143.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising determining on the

first client device an identifier (e.g., a data element representing at least a particular item of
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media content (e.g., a movie, show, and/or episode)) corresponding to the primary digital

content, wherein the identifier identifies a descriptor (e.g., Media Presentation Description

(“MPD”)) of the primary content.
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Scope of MPEG-DASH

Figure 2 illustrates a simple streaming sce-
nario between an HTTP server and a DASH cli-
ent. In this figure, the multimedia content is
captured and stored on an HTTP server and is

delivered using HTTP. The content exists on
the server in two parts: Media Presentation De-
scription (MPD), which describes a manifest of
the available content, its various alternatives,
their URL addresses, and other characteristics;
and segments, which contain the actual multi-
media bitstreams in the form of chunks, in
single or multiple files.
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See
https://www.bogotobogo.com/VideoStreaming/images/mpeg_dash/T MM1 TheMPEGDASHSt

andard.pdf.

MPEG-DASH: The Standard for Multimedia Streaming Over Internet

In order to play the content, the DASH client first obtains the MPD. The MPD can be delivered using HTTP, email,
thumb drive, broadcast or other transports. By parsing the MPD, the DASH client learns about the timing of the program,
the availability of media content, the media types, resolutions, minimum and maximum bandwidths and the existence of
various encoded alternatives of multimedia components, the accessibility features and the required digital right
management (DRM), the location of each media component on the network and other characteristic of the content.
Using this information, the DASH client selects the appropriate encoded alternative and starts streaming of the content
by fetching the segments using HTTP GET requests.

Dynamic HTTP streaming requires various bitrate alternatives of the multimedia content to be available at the server. In
addition, the multimedia content may consist of several media components (e.g. audio, video, text), each of which may
have different characteristics. In MPEG-DASH, these characteristics are described by MPD which is an XML document.

See https://www.bogotobogo.com/VideoStreaming/images/mpeg_dash/DASH-IEEE-
multimedia-preprint.pdf.

144.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising determining on the
first client device a first position (e.g., creating a data component that includes timing
information to indicate the stop/pause position for the media stream, and/or a progress bar or

cursor) in the primary digital content.
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145.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising transferring the

identifier and the first position from the first client device to a second client device via a network
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accessible library (e.g., the “Jump Back In” feature allows a second device accessing Prime

Music application or website to begin listening to an audio stream where a first device left off).
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146.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising downloading the
descriptor from the network accessible library to the second client device by using the identifier

(e.g., through the “Jump Back In” feature).
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Streaming services, such as Amazon Music, have revolutionized the way we listen to music.
Unlike traditional methods of purchasing and downloading individual songs or albums,
streaming platforms allow users to access an extensive catalog of music for a monthly
subscription fee or through free ad-supported options. This vast library of songs is stored on
remote servers, and users can stream them directly to their devices over the internet.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

In order to support varying network conditions, streaming files are broken into short segments (sometimes
called ‘chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.

Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“offline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API_browse caching.html.
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Streaming services like Amazon Music rely on internet connectivity to deliver music to your
devices. Each time you play a song, it is streamed from Amazon's servers to your device in
real-time. This constant streaming requires a significant amount of data, which can quickly

add up, especially for those with limited data plans or slower internet connections.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette

To stream music without issues, you need a strong Internet connection. To troubleshoot
streaming issues:

= Confirm that your device is connected to Wi-Fi or a mobile network.
= [If using a mobile network, confirm that the Amazon Music app settings allow for Cellular.
= Force stop and reopen the app.

To stream HD and Ultra HD music with Amazon Music Unlimited, you need a strong Internet
connection. To troubleshoot streaming issues:

See
https://www.amazon.com/gp/help/customer/display.html?nodeld=GPTQFUDBXQY85W6M.
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147.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising rendering on the
second client device at least a portion (e.g., “chunk”) of secondary other digital content

associated with the primary digital content (e.g., subtitle streams corresponding to a media work
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(e.g., a song or audio work)) by using the descriptor and the first position, wherein the secondary
digital content is ancillary to the primary digital content (e.g., subtitle streams are ancillary
compared to the song or audio work), and wherein the secondary digital content is rendered on
the second client device simultaneously and in synchronization with the rendering of the primary

digital content on the first client device (e.g., through the “Jump Back In” feature).

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data

is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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See Screenshot taken during product testing of Amazon Music (desktop version,
music.amazon.com).
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4.3 DASH data model overview
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The collection of encoded and deliverable versions of media content and the appropriate description of these
form a Media Presentation. Media content is composed of a single or multiple contiguous media content
periods in time. Content in different media content penods may be completely independent or certain periods
of a Media Presentation may belong to the same Asset, for example a Media Presentation is a collection of
main program composed of multiple periods, each assigned to the same Asset, and interleaved with inserted
advertisement periods. Each media content period is composed of one or multiple media content
components, for example audio components in various languages, different video components providing
different views of the same program, subtitles in different language, etc.. Each media content component has
an assigned media content component type, for example audio or video.

DASH is based on a hierarchical data model aligned with the presentation in Figure 3. A DASH Media
Presentation is described by a Media Presentation Description document. This describes the sequence of
Periods (see 5.3.2) in time that make up the Media Presentation. A Period typically represents a media
content penod dunng which a consistent set of encoded versions of the media content is available i.e. the set
of available bitrates, languages, captions, subtitles etc. does not change during a Period.

MOTE  This is not strictly true, since the MPD may also include a byte range with the URL, meaning that the
Segment is contained in the provided byte range of some larger resource. An intelligent client could in principle
construct a single request for multiple Segments, but this would not be the typical case.

DASH defines different timelines. One of the key features in DASH is that encoded versions of different media
content components share a common timeline. The presentation time of each access unit within the media
content is mapped to the global common presentation timeline for synchronization of different media
components and to enable seamless switching of different coded versions of the same media components.
This timeline is referred as Media Presentation timeline. The Media Segments themselves contain accurate
Media Presentation timing information enabling synchronization of components and seamless switching.

See https://github.com/liwf6 1 6/awesome-live-stream/raw/master/Ebook/ISO_TEC 23009-
1 _2014.pdf.

148.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising identifying a range
of content surrounding the first position in the primary digital content as content to be retained
(e.g., adding new data chunks to a buffered section of the audio stream, and/or the ability go

forward and backward from a stop/pause/progress bar/cursor position).
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In order to support varying network conditions, streaming files are broken into short segments (sometimes
called 'chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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See Screenshot taken during product testing of Amazon Music (mobile version,
music.amazon.com).
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See Screenshot taken during network analysis of Amazon Music.

149.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising releasing storage
resources allocated to all content of the primary digital content that is not identified as content to
be retained on the first client device (e.g., clearing the cache, and/or automatically “discard[ing]”

previously played data).

Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and

“offline content,” which is where the user chooses to download media to make it available without needing

to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API_browse caching.html.
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When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.

Tha disk cacha slones resources felchad from the wab =0 thal they can ba scchssoed quickly al a lafier bmae i reeded. The main charsclenstics of Cheomium disk cacha aha;

= Tha cache should not gro unbounded 50 there must ba an mﬂhﬂ‘lw de-:-:lng-n-rm B raencnd okl anines.

= Whis it 8. not orifical 10 loss some data from the cache, having o descard the whols cache should be minimined. The current dessgn should be abile 8o gracedully
handia appication crashas, no maliar what i gong on al that mes, only discarding T resources. that wers opan &t that time. Howader, i the whols compater
cranhes whils we ahe updaling the cachs, sverything on ths cachs piohably will bé decanded

» ACCess (0 preveously slored dath ahoukd be reasonably efficient, and { should be possible i use SYTChNONGUS OF AEYTCHIONOES operalions

= Wi should ba abli 1o dvosd confcts: thal phavent us Hom Slofing By g idsounons. simultanbously. In olferd words, he disign should avoed Sach trashing.

= Il should ba possible o nemove a gwan ﬁ"lh}' frcems tha e, and mbm'ﬂlh & (prin aniry whiko al the sasme limo l'fldh"!ﬁ & macoossido bo olfssr reguesis (a8
o it ks nerver Storod)

= Tha cache should nof b using eaplcd malithtead synchronizabon bacauss it will Aways ba caled from the same fhread. Howsver, callbacks should avoid
reantrancy probléms so they must be meusd through the Sheeads messags loop

See https://www.chromium.org/developers/design-documents/network-stack/disk-cache/.

150. On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising identifying content
in the secondary digital content that is related to the range of content surrounding the first

position in the primary digital content as content to be retained (e.g., through the “Jump Back In

feature).

In order to support varying network conditions, streaming files are broken into short segments (sometimes
called 'chunks'). Multiple versions of each chunk are provided in several different levels of quality, bit-rates,
and codecs. To keep the experience seamless, lower quality chunks can be requested for faster download.
Once bandwidth improves, higher quality chunks can be requested once more. These are all packaged
together in a Manifest file, which is an XML file defined by the MPEG-DASH format (.mpd). Amazon Music
also offers media in a variety of high-definition and ultra-high-definition streaming formats. Segments in
these higher-quality formats will be contained within the Manifest if requested by the client.

See https://developer.amazon.com/docs/music/playback overview.html.
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When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are

continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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See Screenshot taken during product testing of Amazon Music (mobile version,
music.amazon.com).
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See Screenshot taken during network analysis of Amazon Music.
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See Screenshot taken during product testing of Amazon Music (mobile version,
music.amazon.com).

151.  On information and belief, one or more components of Prime Music provide a
method of rendering digital content across multiple client devices comprising releasing storage

resources allocated to all content of the secondary digital content that is not identified as content
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to be retained on the second client device (e.g., clearing the cache, and/or automatically

“discard[ing]” previously played data).

Caching

A "“cache” is a local store of digital content or media that is requested in advance from the service to avoid
unnecessary requests and reduce latency. For instance, when the user starts listening to a playlist the client
might download and cache a chunk of the next track in the playlist before the user actually plays it, so that
when they do, it can begin playing immediately. A distinction should be drawn between “caching” and
“offline content,” which is where the user chooses to download media to make it available without needing
to stream it.

You can cache the current track, the previous track, and the next track to speed up playback. You can also
cache up to 30 seconds of additional tracks. In no case should cached files be accessible to the user for
copying. All cached files should expire and be cleared if there is no connection to the Amazon Music service
within 30 days at most.

See https://developer.amazon.com/docs/music/API browse caching.html.

When you play a song on Amazon Music, the audio data is transmitted in small chunks in
real-time. These chunks of data are buffered on your device to ensure a smooth and
uninterrupted listening experience. As the song progresses, new data chunks are
continuously streamed and added to the buffered section, while the previously played data
is discarded.

See https://robots.net/tech/why-is-amazon-music-using-so-much-data/#google vignette.
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= The cache should not b using esplcd mulfithtead synchronizaton because it will Bways be calied from the same fhread. Howswer, callbacks should avoid
reentrancy problems so they must be msusd through e Sread's message lop

See https://www.chromium.org/developers/design-documents/network-stack/disk-cache/.

179



152.  On information and belief, Defendants directly infringe at least claim 1 of the
’266 patent in violation of 35 U.S.C. § 271(a) by making, using, selling, selling access to,
importing, offering for sale, and/or offering to sell access to Prime Music.

153. Defendants’ infringement has damaged Audio Pod and caused/continues to cause
it to suffer irreparable harm and damages.

JURY DEMANDED

154.  Pursuant to Federal Rule of Civil Procedure 38(b), Audio Pod hereby requests a

trial by jury on all issues so triable.

PRAYER FOR RELIEF

Audio Pod respectfully requests this Court to enter judgment in Audio Pod’s favor and against
Amazon as follows:
a. finding that Amazon has infringed one or more claims of the *720 patent under 35 U.S.C.
§ 271(a);
b. finding that Amazon has infringed one or more claims of the 922 patent under 35 U.S.C.
§ 271(a);
c. finding that Amazon has infringed one or more claims of the 266 patent under 35 U.S.C.
§ 271(a);
d. finding that Amazon has infringed one or more claims of the 488 patent under 35 U.S.C.
§ 271(a);
e. awarding Audio Pod damages under 35 U.S.C. § 284, or otherwise permitted by law,
including enhanced damages for willful infringement and/or supplemental damages for

any continued post-verdict infringement;
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f. awarding Audio Pod pre-judgment and post-judgment interest on the damages award and
costs;

g. awarding cost of this action (including all disbursements) and attorney fees pursuant to
35 U.S.C. § 285, or as otherwise permitted by the law; and

h. awarding such other costs and further relief that the Court determines to be just and

equitable.

Dated: May 30, 2024 Respectfully submitted,

/s/ Chandran B. Iyer

Ronald M. Daignault (pro hac vice to be filed)*
Chandran B. Iyer (VA Bar No. 94100)
Kevin H. Sprenger (VA Bar No. 98588)
rdaignault@daignaultiyer.com
cbiyer(@daignaultiyer.com
ksprenger@daignaultiyer.com
DAIGNAULT IYER LLP

8618 Westwood Center Drive - Suite 150
Vienna, VA 22182

Tel.: (202) 330-1666

Attorneys for Plaintiff Audio Pod IP LLC

*Not admitted to practice in Virginia
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