Civil Action No. 2:18-cv-90-JRG-RSP (E.D. Texas)
Personalized Media Communications, LLC v. Google LLC

Exhibit A
U.S. Patent No. 7,747,217 — Google YouTube

The following claim chart includes illustrations, diagrams, and references relating to the accused Google systems and services.
Various systems, components and, and technical excerpts specifically cited herein are intended to illustrate theories of infringement,
and are not intended to exclude other Google systems or components from allegations of infringement. Further, to the extent that
multiple cases of infringement are set forth in the below charts, if no reference is made to a specific case with respect to a claim or claim

element, the evidence of infringement applies to all cases of infringement set forth for that claim, or the claim(s) on which that claim
depends.
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1[a]

A method of outputting a
multimedia presentation
at a receiver station
adapted to receive a
plurality of signals, said
method comprising the
steps of:

Google performs method of outputting a multimedia presentation at a receiver station adapted to
receive a plurality of signals.

For example, Google outputs multimedia presentations at devices running YouTube software (in
app or website format), such as a phone, tablet, TV, computer, or a gaming console.

See, e.0.,
System requirements

In order to watch YouTube videos, make sure you have the most up to date browser,
operating system, and a good Internet connection:

e Most recent version of Google Chrome, Firefox, MS Edge, Safari, or Opera
e Internet connection with 500+ Kbps

YouTube Help, System requirements, https://support.google.com/youtube/answer/78358?hl=en
(PMCGOOGLETECH_00000685).

See also YouTube TV supported platforms:
Mobile devices & computers

e You can watch YouTube TV on your mobile device, including certain smartphones
and tablets.

e YouTube TV also works in a web browser on your computer.

e Check out System requirements below to see specific requirements by platform
(mobile device, etc.)

Streaming media players, smart TVs & game consoles
You can stream YouTube TV to your TV using:
e Chromecast devices. Note: If you're using a first generation Chromecast , you may
experience a higher rate of errors. It may also take up to 30 seconds to load.
e TVs with Chromecast built-in (e.g., Android TV)
e AirPlay for Apple TV
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e Google Smart Displays

You can also download the YouTube TV app on select devices to watch YouTube
TV on your TV.

Our TV app is available on:

e Android TV

e All Vizio SmartCast TVs

e Samsung & LG smart TVs (2016 models and newer)

e HiSense TVs (models: MTK5658, MTK5659, MSD6586)

e Apple TV (4th generation) and Apple TV 4K

e Xbox One, Xbox One S, and Xbox One X

e Roku: All Roku TVs, Roku Ultra, Roku Streaming Stick+, Roku Streaming Stick
(3800x, 3600x), Roku Express/Express+ (3910x, 3900x, 3710x, 3700x), Roku
Premiere+, Roku Premiere, Roku 4, Roku 3 (4200x, 4230x), and Roku 2 (4210x).

YouTube TV Help, Supported devices, https://support.google.com/youtubetv/answer/7129767
(PMCGOOGLETECH_00000682).

The receiver station is adapted to receive plurality of signals, such as, for example, TCP/IP
packets carrying audio and/or video signals and thumbnail images that appear during fast
forward and rewind operations, or once the mouse or another pointer device is placed on the
progress bar of the YouTube software player during a title playback, for the titles available
and/or being transmitted for a given region through, for example, the Google content delivery
network.
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<« Double tap left or right to skip 10 seconds »»

Screenshot of YouTube stream on smartphone (PMCGOOGLETECH_00001452).
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Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

1[b]

receiving said plurality
of signals including at
least two media which
include a first medium
received in a digital data
channel from a source
external to said receiver
station;

Google receives said plurality of signals including at least two media which include a first
medium received in a digital data channel from a source external to said receiver station.

Google receives the plurality of signals, such as TCP/IP packets. The TCP/IP packets include
audio and/or video signals (first medium) for the title requested by the user through the YouTube
software on the receiver station and preview thumbnail images for that title (second medium).

For example, Google receives one or more TCP/IP packets that encapsulate audio and/or video
information of the title, the first medium, from a source external to said receiver station, such as
a Google edge node (PoP or Google Global Cache) or a core data center.
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See, e.0.,
i 207 UTThIC R L Tt fami lobm b fmmm dm b — e s s e b b Bk — TA T Bm b — IE 4 Bmrmim — Sl sl AIEE Bt P e n
354 HTTPS r3-—sn-ab5szn7d.aoodlevideo....  fvideoplavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvnBwTO8ZzwBw... videofwebm
HTTPS r3-—sn-ab5szn7d.ooodlevideo....  fvideoolavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvn8wTO8ZzwBw... audiofwebm

Jd 361
362
T 363

[E] 385
Jd 386

i 387

www.youtube.com fyts/isbin/player_ias-wfiQXS0Cw fen_US annotations_module.js

---sn-ab 5szn7d.googlevideo. ... f\c'ldeoplaybadt’mt 1554912???&keepalwe yes&ei=dhauXLmDEIvnawTQ8ZzwBw. ..

r3 audiofwebm 111,173
HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvnawTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135
HTTPS r3---sn-ah Sen 7. oonaleviden. ... fvideonlavhack?mt=15543127778&keenalive =vesfei=dhauxl mDFTvnBwTORZ7whw. .. videnfwshm 324.505
HTTPS 9.ytimg.com fs_J -3 AYWEDelTYpYi2zulMEw-0T-M5IHlandscape_sddefault.jpg?sqp=CNig...  image/jpeg 52,030
HTTPS ri-—sn-hgn7yn7s.qgooglevideo.... f\fldeogoodput’ld o .-'-\FCUQEDR4hKDc4GgOVDRJAnJU\-'u632F2RVde15yhAI&sour... applicationfocte... 5,000
HTTPS r3—sn-ab5szn7d.googlevideo.... fvideoplayback?mt=1554912777&keepalive =yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 248,305
HTTPS www.youtube.com  /api/stats/playbadk?ns=yt&el=detailpage&cpn=gnEbRmilp\WFFve_b&docd=_rB36... text/html; chars... 0

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).

Google receives the first medium in a digital data channel, such as a TCP connection.

Connections:

The reliability and flow control mechanisms described above require that TCPs initialize
and maintain certain status for each data stream. The combination of this information,
including sockets, sequence numbers, and window sizes, is called a connection. Each
connection is uniquely specified by a pair of sockets identifying its two sides.

When two processes wish to communicate, their TCP's must first establish a connection
(initialize the status information on each side). When their communication is complete,
the connection is terminated or closed to free the resources for other uses.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.
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A connection is fully specified by the pair of sockets at the ends. A local socket may
participate in many connections to different foreign sockets. A connection can be used to
carry data in both directions, that is, it is "full duplex".

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH_00003189).

Google receives the first medium from a Google content server, such as a server with the domain
name r3---sn-ab5szn7d.googlevideo.com, which is a source external to the receiver station.

1[c]

storing information from
said first medium in a
storage medium at a
computer at said receiver
station;

Google stores information from said first medium in a storage medium at a computer at said
receiver station.

The receiver station comprises a computer that includes a storage medium, such as memory.
Examples of such memory may be a volatile RAM, Flash, or hard drive.

(11| Tube!

Google stores the audio and/or video information from the first medium in such memory.
Google stores the information from the medium containing audio and/or video content for the
user selected title in various buffers and memories. For example, Google stores the medium in a
buffer or memory when processing IP packets encapsulating the medium, TCP packets
encapsulating the medium, when performing decoding, and prior to outputting on the screen, for
example, when combining with the preview thumbnail images. The medium is further buffered
in the memory of the receiver station after decoding to provide additional time for uninterrupted
viewing experience in case of degraded or lost internet connection.
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1[d]

determining content,
through use of processor
instructions resident on
said computer at said
receiver station, of each
medium received after
said first medium in said
plurality of signals,

Google determines content, through use of processor instructions resident on said computer at
said receiver station, of each medium received after said first medium in said plurality of signals.

For example, Google uses processor instructions resident on the computer, such as high-level or
machine language instructions (via a YouTube app or Javascript and/or other Google code), to
control the computer at the receiver station discussed above.

After the first medium is received, using these processor instructions, Google determines content
of each received medium, such as preview thumbnail images.

See, e.0.,
-2

File Edit Rules Tools View Help ©

&8 WinConfig ) 4 Replay X - b Go | Stream # AutoResponder # Composer [ Fiddler Orchestra Beta |
# Result  Protocol Host URL 43 FiddlerScript [E Log [ Filters = Timeline

[Fi 397 200 HTTPS fonts.gstatic.com /s/roboto/v19/KFOICngEu92FriMmWUIfBBcd.woff2 @) Statistics T Inspectors

[ 398 200 HTTPS fonts gstatic.com /s/froboto/u19/KFOICngEu92FrIMmSUSFBBCA.woff2 [Feaders | TextView | SyntaxView | WebForms | HexView

@399 0 googlesyndication, WX Kt R 3Qjy

. o i Transformer | Headers | TextView | SyntaxView ||ImageView

— HexView | WebView | Auth Caching | Cookies | Raw

[ZEl401 pagead?.googlesyndication. "ovriﬁix JSON XML

i 402 www.youtube.com Format -

%1403 IPEG

Elaoa 56,333

Ela0s 3 bytes

&406 r3---sn-ab5szn7d. gaugl ... /videoplayback?mt= 1554912777&keepallva—yes

£407 204 HTTPS wwwiyoutube.com /api/stats/atr?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=| Sgg‘r“”

i 408 204 HTTPS wwwyoutube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b& |5 22

JJa09 200  HTTPS r3-—sn-abSszn7d.googlevid... fvideoplayback?mt=15549127778& keepalive=yes&ei=dhauXLmDEn8w [bytes/px

i 410 204 HTTPS wwwyoutube.com /api/stats/qoe?event=streamingstats&fmt=243&afmt=251&cpn=gnEbF (96 dpi

E411 200 HTTPS wwwyoutube.com /youtubei/vl/log_event?alt=json&key=AlzaSyAO_FI2SlqUBQASTEHLGC] [Baseline v

412 200  HTTPS r3—sn-abSszn7d.googlevid... /videaplayback?mt=1554912777&keapalive=yas&ei=dhauXLmDElvn8w Autoshrink -

=413 200 HTTP Tunnel to  v10.events.data.microsoft.com:443 89T

Zl414 200  HTTPS i9.ytimg.com /sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBNOEF&sigh=rs%24A0n4C... 56,333 image/jpeg

[ 415 200 HTTPS clients1.google.com /tbproxy/af/query?q=Chc2LjEuMTexNS4xNDQyL2VulChHROXMKRMZ QKvosUMsGIAjLQbtu_8... 7 text/proto

i 416 204  HTTPS www.youtube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_rB36UGoPAY... 0 text/html; charset=UTF-8
417 200 HTTPS r3---sn-ab5szn7d.googlevid... /videnplayback?mt=1554912777&heepa|ive=yes&ei=dhauXLmDEI\mEwTOEZszw&Imt=154... 448,764 audio/webm

=418 200 HTTP Tunnel to  v10. data.microsoft.com:443 891

ZEl419 200 HTTPS 9.ytimg.com P4Y/storyboard3_L2/M3.jpg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4C 51,013 image/jpeg

i 420 204  HTTPS wwwwyoutube.com  /api/stats/qoe?event=: streammgstats&fmt 2438&afmt=251&cpn=gnEbRmilpWFFve_b&ei=d... 0 text/html; charset=UTF-8
(ﬁﬂ?‘\ 200 HTTPS ri—sn-ahSezn7d.paoelevid...  Nvideanlavhack?mt=1554912777& keenalive=vec& ei=dhauXl mNFlvnBwWTOR7 7wRwImt=154... 1.163.854 viden/wehm 5 b
[QuickExec] ALT+Q.> type HEWP toleammore |

= All Processes 1/426  hitps://i9.ytimg.com/sb/_rB36UGoP4Y/storyboard3_L1/ML1.jpg?sqp=ovOX_wMGCOCBNOEF&sigh=rs%24A0n4CLCN)szmy7aXfDQiGM4aUD5eZ5VGhQ
YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).
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For example, Google determines content of the preview thumbnail images medium after the
audio and/or video information of the title has been received.

© CobraKaifp1-‘AceDeger 4 X =+ S ‘
&« [¢] & https;//www.youtube.com/watch?v=_rB36UGoP4Y % © e :
= E3VYouTube cobra kai episode 1 Q B ) SIGN IN
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with YouTube Premium
YouTube Originals
u Youll P ¥ A cosr ur
0“ u e rlglna s ot KARATE KID sana contimnis
o WSl 2
iad

autorLay )
610
Tv-14 COBRAKAI S1+E2

Cobra Kai Ep 2 - "Strike First" -
The Karate Kid Saga Continues
Cobra Kai @

Premium Free episode

Pl o) 0o04/27:31

COBRAKAI S1-E
Cobra Kai Ep 1 - “Ace Degenerate” - The Karate Kid Saga Continues
Premium

59,518,725 views

Bulletproof Monk
YouTube Movies @
Action & Adventure - 2003
Free with Ads

iy 397 B 74k # SHARE =} SAVE

A .. ... ~t= 3.43.4¢
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

1[e]

wherein determining
content of each medium
comprises: processing an
identifier which
identifies said content of
each of said medium:
comparing said
processed identifier to a
predetermined identifier,

Google’s determining content of each medium comprises processing an identifier which
identifies said content of each of said medium, comparing said processed identifier to a
predetermined identifier, wherein said predetermined identifier is determined at a time prior to
receiving said plurality of signals.

For example, an identifier used by Google comprises a TCP destination port number and/or a
media content marker, which are included in TCP packets, headers, media and file containers.
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wherein said
predetermined identifier
IS determined at a time
prior to receiving said
plurality of signals;

When a connection is established between the receiver station and an external source, a port
number is assigned to that connection by the processor.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH_00003189).

The assignment of the port to a connection and the establishment of the connection occur before
the receiving station receives TCP/IP packets on that connection.

Google processes each identifier discussed above using a processor at a receiver station. For
example, headers of packets received by Google at the receiver station include a TCP destination
port number. Google processes the header of each packet to compare the port number in the
header to the port number assigned to the connection.

In one example, the TCP destination port, content-type, and/or the image identifier (JPG/JFIF)
identifies the content of a medium received after the first medium, such as the trace entry 414 in
the illustration below carrying preview thumbnail images.
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= All Processes 1

YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).

In another example, the TCP destination port, content-type, and/or audio/video markers identify

audio and/or video content.
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R L Tt fami lobm b fmmm dm b — e s s e b b Bk — TA T Bm b — IE 4 Bmrmim — Sl sl AIEE Bt P e n
r3-—sn-ab5szn7d.aoodlevideo....  fvideoplavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvnBwTO8ZzwBw... videofwebm 87,653
r3-—sn-ab5szn7d.ooodlevideo....  fvideoolavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvn8wTO8ZzwBw... audiofwebm 68.669

www.youtube.com fyts yer_ias-vIQXS0Cw, en_US annotations_module. js i

94,251

alevideo, com: 443 2,800

Jd3s1 HTTPS r3-—sn-ab5szn7d.googlevideo. ... f\c'ldeoplayback’mt 1554912???&keepalwe yes&ei=dhauXLmDEIvn@wTQ8ZzwBw... audiofwebm 111,173

Bp362 HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvnawTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135
T&m 363 HTTPS r3---sn-ah Sen 7. oonaleviden. ... fvideonlavhack?mt=15543127778&keenalive =vesfei=dhauxl mDFTvnBwTORZ7whw. .. videnfwshm 324.505
=| HTTPS 9.ytimg.com  fs_pfPLxm—8AYWEDelTYpYiZzulMEw-0T-M5IH/landscape_sddefault.jpg?sqp=CNig...  imagefipeg 52,030
El 365 HTTPS ri-—sn-hgn7yn7s.qgooglevideo.... f\fldeogoodput’ld o .-'-\FCUQEDR4hKDc4GgOVDRJAnJU\-'u632F2RVde15yhAI&sour .. applicationjocte... 5,000
Jd366 HTTPS r3—sn-ab5szn7d.googlevideo.... fvideoplayback?mt=1554912777&keepalive =yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 248,305
i 3867 HTTPS www.youtube.com  /api/stats/playbadk?ns=yt&el=detailpage&cpn=gnEbRmilp\WFFve_b&docd=_rB36... text/html; chars... 0

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).

At the Transport Layer a port takes the role of the office phone number extension for
networked communications. A port number identifies the process on the host
communicating. Just like the Data Link Layer and Network Layer addresses, for each
networked communication there is a source port and a destination port. The source port
identifies the process communicating on the source host, and the destination port
identifies the process communicating on the destination host.

U.S. Naval Academy, Cyber Battlefield, Transport Layer Lecture,

https://www.usna.edu/CyberDept/sy110/lec/netTrans/lec.html

(PMCGOOGLETECH_00000788).
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|App#1| |App#2| |App#3| |App#4| |App#1| |App#2| |App#3| |App#4|

‘\Tcpf \'unpf XTCPI ‘\unpf
W A V'

Internet Protocol Internet Protocol

/
I

Client Server

Figure 197: Process Multiplexing and Demultiplexing In TCP/IP

The TCP/IP Guide, TCP/IP Processes, Multiplexing and Client/Server Application Roles,
http://www.tcpipguide.com/free/t_TCPIPProcessesMultiplexingandClientServerApplicati-2.htm
(PMCGOOGLETECH_00000687).

1[f]

coordinating, through
use of processor
instructions resident on
said computer at said
receiver station, a
presentation using said
information with a
presentation of a

Google coordinates, through use of processor instructions resident on said computer at said
receiver station, a presentation using said information with a presentation of a medium
comprising an identifier that matches said predetermined identifier based on said step of
determining content.

Through the use of the processor instructions that reside and execute on the receiver station’s
computer, Google coordinates the presentation of the information such as audio and/or video
information for the user requested title with a presentation of the medium comprising an
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medium comprising an
identifier that matches
said predetermined
identifier based on said
step of determining
content; and

identifier that matches the predetermined identifier, such as preview thumbnail images as
discussed above in 1[e].

For example, the Google software displays an overlay of the playback of the requested title with
the preview thumbnail corresponding to a location within the program timeline displayed when,

for example the user hovers a pointing device over the progress bar or the user is fast forwarding
or rewinding through the title.

D CobraKaifpl-"AceDeger % X =+ SERRELE ‘
— C & hitps//www.youtube.com/watch?v=_rB36UGoP4Y “ @ e : ‘
= [E3VYouTube cobra kai episode 1 Q, [ TH-- Y T SIGN IN ‘
Watch the full series
with YouTube Premium
YouTube Originals
|
v |
- ¥ A eosmfur
= -~
i
Up next autorLay - )

610
Tv-14 COBRA KAI S1+E2

Cobra Kai Ep 2 - "Strike First" -
The Karate Kid Saga Continues
Cobra Kai @

Premium Free episode

Pl ) 00a/2731

COBRAKAI S1+E1

Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues
Eretioen Bulletproof Monk
59,518,725 views iy 397« B 74k & SHARE = SAVE YouTube Movies &
{ b Action & Adventure - 2003 |
AR ... — “' . i Free with Ads <
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).
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<4 Double tap left or right to skip 10 seconds »»

Screenshot of YouTube stream on smartphone (PMCGOOGLETECH_00001452)

1] outputting and Google outputs and displays said multimedia presentation to a user at said receiver station based
displaying said on said step of coordinating.

multimedia presentation
to a user at said receiver | See 1[g].
station based on said step
of coordinating
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@ CobraKaiEpl-"AceDeger 4 X 4 - 2 x
— C & hitps//www.youtubecom/watch?v=_rB36UGoP4Y “ @ e :
= EBYoulube cobra kai episode 1 Q [+ A -+ : SIGN IN
ikl
YouTube Originals
D YouTube Originals ¥ conBl |
|
a w -
- Up next autorLay - )
TV-14 S COBRA KA S1+E2
M4 ooeszrm The Karate Kid Saga Contimcs
Cobra Kai @
COBRA KAl S1+E1 Premium Free episode
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues
Eretioen Bulletproof Monk
59,518,725 views iy 397« B 7ak A SHARE =; SAVE SR YouTube Movies &
————————————— {7 \ Action & Adventure - 2003
P o “' _\t i Free with Ads 5
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).
1[h] such that said Google outputs and displays said multimedia presentation to a user at said receiver station . . .

presentation using said
information has a
predetermined
relationship to said
content of said medium
comprising an identifier
that matches said
predetermined identifier
and

such that said presentation using said information has a predetermined relationship to said
content of said medium comprising an identifier that matches said predetermined identifier.

For example, the displaying of the preview thumbnail images at a given location of the progress
bar is related to the audio and/or video information at the corresponding time on the progress bar,
with the relationship being predetermined before transmission and/or during encoding of the
title.
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said content of said
medium comprising an
identifier that matches
said predetermined
identifier explains a
significance of said
presentation using said
information.

1]

Google outputs and displays said multimedia presentation to a user at said receiver station . . .
such that . . . said content of said medium comprising an identifier that matches said
predetermined identifier explains a significance of said presentation using said information.

For example, the preview thumbnail images explain the significance of the audio and/or video
information for the user requested title. For example, the preview thumbnail images explain a
significance of the audio and/or video content that will follow or preceded that content that is
currently playing.

= - o X
@ CobraKaiFp1-"AceDeger 4 X = 4
< C & https://www.youtube.com/watch?v=_rB836UGoP4Y b -] 8 H
= E3YouTube cobra kai episode 1 Q [ TR -+ ] SIGN IN

Watch the full series
with YouTube Premium

YouTube Originals

TRY IT FREE

¥ A ecosm kaz

or KARRTE KU sana conmimnis

@ YouTube Originals

iad

sl .
6:10
o) 0o0a/2731
COBRAKAI $1+E

Cobra Kai Ep 1 - “Ace Degenerate” - The Karate Kid Saga Continues
Premium

59,518,725 views

A . ...
Screenshot of YouTube stream (PMCGOOG

iy 397 B 74k 4 SHARE =} SAVE

T

.| I

LETECH. 00000494).

autorLay )

COBRA KAl §1+E2

Cobra Kai Ep 2 - "Strike First" -
The Karate Kid Saga Continues
Cobra Kai @

Premium Free episode

Bulletproof Monk
YouTube Movies &
Action & Adventure - 2003
Free with Ads

The method of claim 1,
wherein each of said
plurality of signals is

See claim 1.
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received from an
external transmitter

In the method of claim 1, each of said plurality of signals is received from an external transmitter
station.

station.

Google receives each TCP/IP packet from external sources such as the source with domain name

19.ytimg.com and the source with domain name r3---sn-ab5szn7d.googlevideo.com.

See, e.0.,
i 7cT  UTThIC B e fami lobm e fmmm T b —m b e -.M:.-.THL-J\-.D\SM.L_ AT OmFm b —TIE A B _j.-.I:I-.n M:I:-.U\J:I:. . B P el n
354 HTTPS r3-—sn-ab5szn7d.aoodlevideo....  fvideoplavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvnBwTO8ZzwBw... videofwebm 87,653
Jd355 HTIPS r3-—sn-ab5szn7d.ooodlevideo....  fvideoolavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvnBwTO8ZzwBw... audiofwebm 68.669
qT_s, 356 HTTPS www.youtube.com fyts/isbin/player_ias-wfiQXS0Cw fen_US annotations_module.js i 94,251

57 HTTPS \ Tvfkrigk 730

Jd3s1 HTTPS r3-—sn-ab5szn7d.googlevideo. ... f\c'ldeoplayback’mt 1554912???&keepalwe yes&ei=dhauXLmDEIvn@wTQ8ZzwBw... audiofwebm 111,173
Bp362 HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvn8wTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135
T&m 363 HTTPS r3---sn-ah Sen 7. oonaleviden. ... fvideonlavhack?mt=15543127778&keenalive =vesfei=dhauxl mDFTvnBwTORZ7whw. .. videnfwshm 324.505
=| HTTPS 9.ytimg.com  fs_pfPLxm—8AYWEDelTYpYiZzulMEw-0T-M5IH/landscape_sddefault.jpg?sqp=CNig...  imagefjpeg 52,030
El 365 HTTPS ri-—sn-hgn7yn7s.qgooglevideo.... f\fldeogoodput’ld o .-'-\FCUQEDR4hKDc4GgOVDRJAnJU\-'u632F2RVde15yhAI&sour... applicationfocte... 5,000
Jd 386 HTTPS r3—sn-ab5Sszn7d.googlevideo.... fvideoplayback?mt=15549127778keepalive=yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 248,805
i 3867 HTTPS www.youtube.com  /api/stats/playbadk?ns=yt&el=detailpage&cpn=gnEbRmilp\WFFve_b&docd=_rB36... text/html; chars... 0

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)

3 The method of claim 2, | See claim 2.

wherein said external
transmitter station is an
intermediate transmitter
station.

In one example, in claim 2, the external transmitter station is an edge node, such as a PoP or
GGC, which is an intermediate transmitter station.

See, e.0.,

Edge Points of Presence (PoPs)

Our Edge Points of Presence (PoPs) are where we connect Google's network to the rest of
the internet via peering. We are present on over 90 internet exchanges and at over 100
interconnection facilities around the world.
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By operating an extensive global network of interconnection points we can bring Google
traffic closer to our peers, thereby reducing their costs and providing users with a better
experience.

Google operates a large, global meshed network that connects our Edge PoPs to our data
centers.
Google Edge Network, Infrastructure, https://peering.google.com/#/infrastructure
(PMCGOOGLETECH_00000603).

Edge nodes (Google Global Cache, or GGC)

Our edge nodes (called Google Global Cache, or GGC) represent the tier of Google's
infrastructure closest to our users. With our edge nodes, network operators and internet
service providers deploy Google-supplied servers inside their network.

Static content that is very popular with the local host's user base, including YouTube and
Google Play, is temporarily cached on edge nodes. Google's traffic management systems
direct user requests to an edge node that will provide the best experience.
Google Edge Network, Infrastructure, https://peering.google.com/#/infrastructure
(PMCGOOGLETECH_00000604).

The method of claim 1,
further comprising the
step of storing said
medium comprising an
identifier that matches
said predetermined
identifier at said receiver
station.

See claim 1.

The method of claim 1 performed by Google further comprises the step of storing said medium
comprising an identifier that matches said predetermined identifier at said receiver station.

Google stores the medium containing the preview thumbnail images in various buffers and
memories. For example, Google stores the medium in a buffer or memory when processing IP
packets encapsulating the medium, TCP packets encapsulating the medium, when performing
decoding, and prior to outputting on the screen, for example, when combining with the audio
and/or video information of the title.
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11]a]

A method of outputting a
multimedia presentation
at a receiver station
adapted to process a
plurality of signals, said
plurality of signals
including first and
second media of said
multimedia presentation,
said method comprising
the steps of:

Google performs a method of outputting a multimedia presentation at a receiver station adapted
to process a plurality of signals, said plurality of signals including first and second media of said
multimedia presentation.

For example, Google outputs multimedia presentations at devices running YouTube software (in
app or website format), such as a phone, tablet, TV, computer, or a gaming console.

See, e.g.,
System requirements

In order to watch YouTube videos, make sure you have the most up to date browser,
operating system, and a good Internet connection:

e Most recent version of Google Chrome, Firefox, MS Edge, Safari, or Opera
e Internet connection with 500+ Kbps

YouTube Help, System requirements, https://support.google.com/youtube/answer/78358?hl=en
(PMCGOOGLETECH_00000685).

See also YouTube TV supported platforms:
Mobile devices & computers
e You can watch YouTube TV on your mobile device, including certain smartphones
and tablets.
e YouTube TV also works in a web browser on your computer.
e Check out System requirements below to see specific requirements by platform
(mobile device, etc.)

Streaming media players, smart TVs & game consoles
You can stream YouTube TV to your TV using:
e Chromecast devices. Note: If you're using a first generation Chromecast , you may
experience a higher rate of errors. It may also take up to 30 seconds to load.

e TVs with Chromecast built-in (e.g., Android TV)
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e AirPlay for Apple TV
e Google Smart Displays

You can also download the YouTube TV app on select devices to watch YouTube
TV on your TV.

Our TV app is available on:

e Android TV

e All Vizio SmartCast TVs

e Samsung & LG smart TVs (2016 models and newer)

e HiSense TVs (models: MTK5658, MTK5659, MSD6586)

e Apple TV (4th generation) and Apple TV 4K

e Xbox One, Xbox One S, and Xbox One X

e Roku: All Roku TVs, Roku Ultra, Roku Streaming Stick+, Roku Streaming Stick
(3800x, 3600x), Roku Express/Express+ (3910x, 3900x, 3710x, 3700x), Roku
Premiere+, Roku Premiere, Roku 4, Roku 3 (4200x, 4230x), and Roku 2 (4210x).

YouTube TV Help, Supported devices, https://support.google.com/youtubetv/answer/7129767
(PMCGOOGLETECH_00000682).

The receiver station is adapted to process a plurality of signals, such as, for example, TCP/IP
packets carrying audio and/or video signals and thumbnail images that appear during fast
forward and rewind operations, or once the mouse or another pointer device is placed on the
progress bar of the YouTube software player during a title playback for the titles available and/or
being transmitted for a given region through, for example, the Google content delivery network.

The plurality of signals includes a first media, for example, audio and/or video signals for a title
requested by the user through the Google software and a second media, such as corresponding
preview thumbnail images for the title.

Google outputs multimedia presentation at the receiver station discussed above.
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= - B X
D CobraKaiEp1-"AceDeger 4 X a5 ‘
&« C & https://www.youtube.com/watch?v=_rB36UGoP4Y i =] e H
= [E3VYoulube cobra kai episode 1 Q [ TR HE - T SIGN IN
Watch the full series
with YouTube Premium A
YouTube Originals
DY . ¥ A cosws fur
ou u e rlglna s TERARATE KID sass continnis
=l (ol
Up next autorLay - )
610
Tv-14 o W COBRA KAI S1+E2
— & . H
; / Cobra Kai Ep 2 - "Strike First" -
M) 004/2731 i The Karate Kid Saga Continues
'

y \ Cobra Kai @
COBRA KAl S1+E1 Losrs faro ) Premium Free episode
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues

Premium

59,518,725 views iy 397« B 7ak A SHARE =, SAVE

i

A ... ... .22-a5
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

Bulletproof Monk
YouTube Movies &
Action & Adventure - 2003
Free with Ads

11[b] | receiving a subset of said
plurality of signals from
a source external to said
receiver station, each
signal of said subset of
said plurality of signals
including an identifier,
wherein said subset of
said plurality of signals
comprises a plurality of
said plurality of signals;

Google receiver station receives a subset of said plurality of signals from a source external to
said receiver station, each signal of said subset of said plurality of signals including an identifier,
wherein said subset of said plurality of signals comprises a plurality of said plurality of signals.

For example, Google receiver station receives from a source external to said receiver station,
such as a Google server, TCP/IP packets that encapsulate audio and/or video information of the
title.

Each packet of the subset that carry encoded audio and/or video information for the user-
requested title includes an identifier, such as a TCP Destination Port and/or a media content
marker.
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See, e.0.,

i 207 UTThIC B e fami lobm b fmmm dm b — e s s e b b Bk — TA T Bm b — IE 4 Bmrmim — Sl sl AIEE Bt P e n
354 HTTPS r3-—sn-ab5szn7d.aoodlevideo....  fvideoplavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvnBwTO8ZzwBw... videofwebm 87,653
Jd355 HTIPS r3-—sn-ab5szn7d.cooalevideo. ... F\tldeonlavhack?mt 1554912???&kﬁenalwe—ves&ﬂ—dhauXLmDEIvnBATOBZz'ABA... W 68.669
qT_s, 356 HTTPS www.youtube.com  fytsjs ] 94,251
@ 350 HTTP i S W . AT
Jd3s1 HTTPS r3-—sn-ab5szn7d.googlevideo. ... f\c'ldeoplaybadt’mt 1554912???&keepalwe yes&ei=dhauXLmDEIvn@wTQ8ZzwBw... audiofwebm 111,173
Bp362 HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvnawTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135
T&m 363 HTTPS r3---sn-ah Ss7n 7d. oonaleviden. . fvideonlavhark?mt=15549127778&keenalive =vesfei=dhauXl mDFTvnawTORT7whw. ..  videofwshm 324.505
&z TTES 3. ytimg. com Lxm—8AYWEDeTYpYi2zulMEw-0T-MSIH landscape_sddefault jpa?sqp=Chiig magefipeg 52 030
El 365 HTTPS ri-—sn-hgn7yn7s.googlevideo.. . f\fldeogoodput’ld o .-'-\FCUQEDR4hKDc4GgOVDRJAnJU\-'u632F2RVde15yhAI&sour... applicationfocte... 5,000
Jd366 HTTPS r3—sn-ab5szn7d.googlevideo.... fvideoplayback?mt=1554912777&keepalive =yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 248,305

i 3867 HTTPS www.youtube.com  /api/stats/playbadk?ns=yt&el=detailpage&cpn=gnEbRmilp\WFFve_b&docd=_rB36... text/html; chars... 0

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).

See, e.g.,

At the Transport Layer a port takes the role of the office phone number extension for
networked communications. A port number identifies the process on the host
communicating. Just like the Data Link Layer and Network Layer addresses, for each
networked communication there is a source port and a destination port. The source port
identifies the process communicating on the source host, and the destination port
identifies the process communicating on the destination host.

U.S. Naval Academy, Cyber Battlefield, Transport Layer Lecture,
https://www.usna.edu/CyberDept/sy110/lec/netTrans/lec.html
(PMCGOOGLETECH_00000788).

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH 00003189).
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App #1| | App #2| | App #3| | App #4 App#1| | App #2| | App #3| | App #4

|mef| |\'unpf| |mef| |Xunpf|
e/ il

Internet Protocol Internet Protocol

/
!

Client Server

Figure 197: Process Multiplexing and Demultiplexing In TCP/IP

The TCP/IP Guide, TCP/IP Processes, Multiplexing and Client/Server Application Roles,
http://www.tcpipguide.com/free/t_TCPIPProcessesMultiplexingandClientServerApplicati-2.htm
(PMCGOOGLETECH_00000687).

The subset discussed above (TCP/IP packets carrying the audio and/or video information for the
requested title) comprises a plurality of packets, i.e., a plurality of said plurality of signals.

11[c] | receiving said second Google receives said second medium in a digital data channel from a source external to said
medium in a digital data | receiver station, wherein said second medium is not included in said subset of said plurality of
channel from a source signals.

external to said receiver
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nt

station, wherein said
second medium is not
included in said subset of
said plurality of signals;

For example, Google receives the second medium, such as preview thumbnail images for the

requested title.

See, e.g.,
%

File Edit Rules Tools View Help
28 WinConfig () 43 Replay X » b Go | § Stream

Decode || Keep: All sessions + &5 Any Process 33 Find [ Save | I8 (&) @ Browse - k(

*

# AutoResponder # Composer Fiddler Orchestra Beta |
# Result  Protocol Host URL % FiddlerScript El Log [ Filters = Timeline
[ 397 200 HTTPS fonts.gstatic.com /s/roboto/v19/KFOICnEU92Fr1MmWUIfBBcA.woff2 @ Statistios 4 Inspectors
[ 398 HTTPS fonts.gstatic.com /s;’robatu/le/KFOlquEu92Fr1MmSUSfBBc4 woff2 [Headers | TextView | SyntaxView | WebForms | HexView
@399 HTTPS  pagead2 googlesyndication.... /pcsfa 0|
R = R S Transformer | Headers | TextView | SyntaxView || ImageView
HexView | WebView | Auth Caching | Cookies | Raw
HTTPS pagead2.googlesyndication 0 150N XML
HTTPS www.youtube.com m
HTTP Tunnel to IPEG
HTTPS 9.ytimg.com 56,333
TTPS 9.ytimg.com / bytes
200 HTTPS r3-—-sn-ab5szn7d.googlevid... /wdeuplayback?mt 1554912777&leepa||ve ves&ei=dhauXLmDEn8w
204 HTTPS www.youtube.com /api/stats/atr?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_ :gg‘:x
204 HTTPS wwwyoutube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b& |y 75
200 HTTPS r3---sn-ab5szn7d.googlevid... /videoplayback?mt=15549127778&keepalivesyes&ei=dhauXLmDEIvnBw |bytes/px
204  HTTPS wwwyoutube.com /api/stats/qoe?event=streamingstats&fmt=243&afmt=251&cpn=gnEbf |96 dpi
Ba11 200  HTTPS wwwyoutube.com  fyoutubei/vl/log_event?alt=json&key=AlzaSyAO_FI2SIqUBQASTEHLGCI BasellneliE
E@a12 200 HTTPS r3-—-sn-ab5szn7d.googlevid... /videoplayback?mt=15549127778keepalive=yes&ei=dhauXLmDElvngw Autoshrink ~
& 413 200 HTTP Tunnel to  v10.events.data.microsoft.com:443 89T
[Fla14 HTTPS i9.ytimg.com /sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4C... 56,333 image/jpeg
Eais HTTPS clients1.google.com /tbproxy/af/query?q=Chc2LEuMTcxNS4xNDQyL2Vul ChHROXMKRMZ QKvosUMsGIA]LQbtu_8... 7 text/prota
i 416 HTTPS www.youtube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_rB36UGoP4Y... 0 text/html; charset=UTF-8
Ja17 HTTPS r3—sn-ab5szn7d.googlevid... /videoplayback?mt=1554912777&keepalive=yes&ei=dhauXLmDEIn8wTO8ZzwBw&Imt=154... 448,764 audio/webm
=418 HTTP Tunnel to v10.events.data.microsoft.com:443 891
Ela19 200 HTTPS 9.ytimg.com / GoP4Y/storyboard3_L2/M3.jpg?sqp=ov wiVi¢ 51,013 image/jpeg
i 420 204 HTTPS www.youtube.com /apl/stats/qne’event-streammgstats&fmt-243&afmt-251&cm gnEmeleWFFve b& b 0 text/html; charset=UTF-8
fﬁﬂd;"\ 200 HTTPS r3-—sn-ah5s7n7d sooslevid._.  fvidaonlavhack?mt=155491277 78 keenalive=ves& si=dhauXl mDFIvnBwTOR7 7wBRwRImt=154__ 1.1A3 854 video/wehm N v

1/426 https://i9ytimg.com/sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4CLCNIszmv7aXfDQiGm4aUD5eZ5VGbQ
YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).

= All Processes

Google receives the second medium in a digital channel, such as a TCP/IP connection.

Connections:

The reliability and flow control mechanisms described above require that TCPs initialize
and maintain certain status information for each data stream. The combination of this
information, including sockets, sequence numbers, and window sizes, is called a
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connection. Each connection is uniquely specified by a pair of sockets identifying its two
sides.

When two processes wish to communicate, their TCP's must first establish a connection
(initialize the status information on each side). When their communication is complete,
the connection is terminated or closed to free the resources for other uses.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

A connection is fully specified by the pair of sockets at the ends. A local socket may
participate in many connections to different foreign sockets. A connection can be used to
carry data in both directions, that is, it is "full duplex".

https://tools.ietf.org/html/rfc793 (unerlines added) (PMCGOOGLETECH_00003189).

Google receives the second medium from a Google content server with the domain name
19.ytimg.com, which is a source external to the receiver station.

The second medium discussed above is not included in the subset of signals discussed in 11[b]
because, for example, it uses a different TCP connection with a different TCP destination port
and is sent separately.

11[d] | controlling a
microcomputer at said
receiver station, through
execution of processor
instructions, to: process
each identifier of each

Google controls a microcomputer at said receiver station, through execution of processor
instructions, to: process each identifier of each signal of said subset of said plurality of signals,
compares each processed identifier to a predetermined identifier, wherein said predetermined
identifier is determined at a time prior to receiving said plurality of signals and identifies content
of said first medium, processes only a signal of said subset of said plurality of signals that
includes an identifier that matches said predetermined identifier to provide said first medium of
said multimedia presentation

June 17, 2019

CONFIDENTIAL - Exhibit A - 26 of 58
PROTECTIVE ORDER MATERIAL Google Exhibit 1025, Page 26 of 58




Claim

Claim Element

Evidence of Infringement

signal of said subset of
said plurality of signals,

compare each processed
identifier to a
predetermined identifier,
wherein said
predetermined identifier
is determined at a time
prior to receiving said
plurality of signals and
identifies content of said
first medium,

process only a signal of
said subset of said
plurality of signals that
includes an identifier
that matches said
predetermined identifier
to provide said first
medium of said
multimedia presentation,

The receiver station discussed above comprises a microcomputer. Google controls the
microcomputer through the execution of processor instructions, such as high-level or machine
language instructions (via a YouTube app or Javascript and other Google code). The following
steps are accomplished as a result of execution of such processor instructions at the receiver
station.

For example, identifiers used by Google comprise a TCP destination port number and/or media
content markers. When a connection is established between the receiver station and an external
source, a port number is assigned to that connection by the processor.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH_00003189).

The assignment of the port to a connection and establishing the connection occur before the
receiving station receives TCP/IP packets on that connection.

Google processes each identifier discussed above using a processor at a receiver station, such as
TCP destination port of the packets in the subset discussed in 11[b]. Headers of packets received
by the receiving station include a TCP destination port number. Google processes the header of
each packet to compare the port number in the header to the port number assigned to the
connection.

In one example, a TCP destination port identifies the content of the first medium. For example,
the destination TCP port in packets carrying data associated with entries 354 and 363 in this
example identifies the video content for the requested title. In another example, the identifier
comprises a media content marker.
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i 23 LTTDo wiana vk e mnm familoba be fansdauant —ctrasminacts be Bt — 14382 freb— 6 1 furmm —anEhD milntES tmvtlbrals hare n

354 HTTPS r3-—-sn-ab5szn7d.aooadlevideo....  fvideoplavbadk?mt=15549127778keenalive =vesiei=dhauXLmDEIvn8wTOSZzwBw. .. video/webm 87.653
J9355 HTTRPS r3-—sn-ab5Sszn7d.googlevideo.... jvideoplayback?mt=15549127778keepalive =yes&ei=dhauXLmDEIvn3wTQEZzwEw. .. audio/webm 68,669
356 fytsfisbin/player_ias-vQXSOCw/en_Usf: i dule.j text/javascript

= A

.

nel o evIdeo.com: 4 £ oUl

Jﬁ 361 HTTPS r3-—-sn-ab5szn7d.googlevideo.... jvideoplayback?mt=1554912777&keepalive=yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 111,173
362 HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauX¥LmDEIvnBwTQ8ZzwBw iy =_rB36UGoP4Y text/plain; char... 2,135

@363 HTTPS r3-—sn-ab5szn7d.googlevideo....  jfvideoplayback?mt=1554912777&keepalive =yesfei=dhauXLmDEIvn8wTQ8ZzwBw. .. video/webm 324,505

|| 205 M IFD YUY S_PFLATTOAT WELET TR T IZZUIFIEN - | %1200 Il IUS0ae _SUUE | aUl LRSS =N TR =P

[El 365 HTTRS r1-—sn-hgn7yn7s.googlevideo.... fvideogoodput?id=o0-AFCUQEOR 4hKoc4GgOVDRIANIUVIE3zf2RVQcRSyhAI&sour...  applicationfocte. .. 5,000

Jﬁ 366 HTTPS r3-—sn-ab5Sszn7d.googlevideo.... jvideoplayback?mt=15549127778keepalive =yesfei=dhauXLmDEIvn3wTQEZzwEw. .. audio/webm 243,805
i 387 HTTPS www. youtube.com  fapifstats/playback?ns=yt&el=detailpage fpn=gnEbRmilpWFFve_b&dodd=_rB36... text/himl; chars... 1]

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).

See, e.0.,

At the Transport Layer a port takes the role of the office phone number extension for
networked communications. A port number identifies the process on the host
communicating. Just like the Data Link Layer and Network Layer addresses, for each
networked communication there is a source port and a destination port. The source port
identifies the process communicating on the source host, and the destination port
identifies the process communicating on the destination host.

U.S. Naval Academy, Cyber Battlefield, Transport Layer Lecture,

https://www.usna.edu/CyberDept/sy110/lec/netTrans/lec.html

(PMCGOOGLETECH_00000788).
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|App#1| |App#2| |App#3| |App#4| |App#1| |App#2| |App#3| |App#4|

‘\Tcpf \'unpf XTCPI ‘\unpf
W A V'

Internet Protocol Internet Protocol

/
I

Client Server

Figure 197: Process Multiplexing and Demultiplexing In TCP/IP

The TCP/IP Guide, TCP/IP Processes, Multiplexing and Client/Server Application Roles,
http://www.tcpipguide.com/free/t_TCPIPProcessesMultiplexingandClientServerApplicati-2.htm
(PMCGOOGLETECH_00000687).

To provide the audio and/or video information for the requested title, Google processes only
packets of the subset discussed in 11[b] that include the TCP destination port number that
matches the port number assigned to the corresponding TCP connection.

11[e] | identify content of said
second medium,
generate information
based on said second

Google identifies content of said second medium, generates information based on said second
medium based on identifying said content of said second medium, and coordinates presentation
of said first medium and said information based on said second medium.
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medium based on
identifying said content
of said second medium,
and coordinate
presentation of said first
medium and said
information based on
said second medium; and

Google identifies the preview thumbnail image content.

In one example, Google identifies the packets that carry the thumbnail images in the TCP/IP
connection, by matching, for example, a predetermined TCP destination port, as discussed

above.
L]

File Edit Rules Tools View Help
28 WinConfig ) 43 Replay X - b Go | § Stream [

Keep: All sessions ~ & Any Process 44 Find [l Save | I8 () @ Browse - X(

<

# AutoResponder # Composer [ Fiddler Orchestra Beta
# Result  Protocol Host URL 43 FiddlerScript [E Log [ Filters = Timeline
[Fi 397 200 HTTPS fonts.gstatic.com /s/roboto/v19/KFOICngEu92FriMmWUIfBBcd.woff2 @) Statistics T Inspectors
Fi398 200 HTTPS fonts gstatic.com /s,'mboto/uis/KFOIquEuszmnflmsusfﬁacawuﬁfz [Feaders | TextView | SyntaxView | WebForms | HexView
200 HTTPS pagead?2.googlesyndication. 0 = QoMj3Qj i i
R N Transformer | Headers | TextView | SyntaxView ||ImageView
HexView | WebView | Auth Caching | Cookies = Raw

HTTPS pagead?.googlesyndication. Mj3Qjy 1SON XML

HTTPS wwwwyoutube.com  /csi_2042v=28&s=youtube&action= walch&yt lt=warm&yt_sts=n&pfra=| |

HTTP Tunnel to  i9.y m:443 IPEG

HTTPS 9.ytimg.com /sb/_ oP4Y/storyboard3 56,333

HTTPS 9.ytimg.com oP4Y/storyboard3 bytes

HTTPS r3---sn-ab5szn7d.googlevid... /videoplayback?mt= 1554912777&keepa||va—yes&a| =dhauXLmDElvn8w

HTTPS wwwyoutube.com /api/stats/atrns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&dacid=] g;’gr‘"*

HTTPS wwwyoutube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b& |5 22

HTTPS r3-—sn-abSszn7d.googlevid... fvideoplayback?mt=15549127778& keepalive=yes&ei=dhauXLmDEn8w [bytes/px

HTTPS wwwyoutube.com /api/stats/qoe?event=streamingstats&fmt=243&afmt=251&cpn=gnEbF (96 dpi

HTTPS wwwyoutube.com /youtubeifvl/log_event?alt=json&key=AlzaSyAO_FI2SIqU8Q4STEHLGCI Basellneliiy

HTTPS r3—sn-abSszn7d.googlevid... /videoplayback?mt=1554912777&keepalive=yes&ei=dhauXLmDElvn8w Autoshrink ~

HTTP Tunnel to vl nts.data.microsoft.com:443 89T

HTTPS i9.ytimg.com /sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBNOEF&sigh=rs%24A0nAC... 56,333 image/jpeg

HTTPS clients1.google.com /tbproxy/af/query?q=Chc2LjEuMTexNS4xNDQyL2VulChHROXMKRMZ QKvosUMsGIAjLQbtu_8... 7 text/proto

HTTPS wwwiyoutube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_rB36UGoPAY... 0 text/html; charset=UTF-8
417 200 HTTPS r3---sn-ab5szn7d.googlevid... /videoplayback?mt=15549127778&keepalivesyes&ei=dhauXLmDElvnBwTQBZzwBw&Imt=154... 448,764 audio/webm
418 200 HTTP Tunn v nts.data.microsoft.com:443 891
=Ela19 200 HTTPS 9.ytimg.com /sb/ UGoP4Y/storyboard3_L2/M3.jpg?sqp=ovi F&sigh=rs% C 51,013 image/jpeg
i 420 204  HTTPS wwwwyoutube.com  /api/stats/qoe?event=streamingstats&fmt= 243&afmt 251&cpn=gnEbRmilpWFFve_b&ei=d... 0 text/html; charset=UTF-8
[-LEl] 200 HTTPS r3-—sn-ahSszn7d.rooelevid... Avideanlavhack?mt=1554912777Rkeenalive=ves&ei=dhauXl mNFhnBwTOR7 7wRwRImt=154... 1.163.854 viden/wehm A

>

<

= All Processes 1/426  hitps://i9.ytimg.com/sb/_rB36UGoP4Y/storyboard3_L1/ML1.jpg?sqp=ovOX_wMGCOCBNOEF&sigh=rs%24A0n4CLCN)szmy7aXfDQiGM4aUD5eZ5VGhQ
YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).

Google generates information, such as preview thumbnail images. Google generates this
information based on the identification of content as the preview thumbnail images based on the
predetermined TCP port, as discussed above.
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D CobraKaiEp1-"AceDeger 4 X a5 ‘
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= [E3VYoulube cobra kai episode 1 Q [ TR HE - T SIGN IN
Watch the full series
with YouTube Premium A
YouTube Originals
DY . ¥ A cosws fur
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Up next autorLay - )
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; / Cobra Kai Ep 2 - "Strike First" -
M) 004/2731 i The Karate Kid Saga Continues
'

y \ Cobra Kai @
COBRA KAl S1+E1 Losrs faro ) Premium Free episode
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues

Premium

59,518,725 views iy 397« B 7ak A SHARE =, SAVE

i

A ... ... .22-a5
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

Bulletproof Monk
YouTube Movies &
Action & Adventure - 2003
Free with Ads

Google coordinates a presentation of the first medium such as playback of audio and/or video of
the title, and the information based on the second medium, the preview thumbnails. For
example, the YouTube software displays an overlay of the playback of the requested title with
the preview thumbnail corresponding to the location of the progress bar over which the user
hovers the pointing device.

11[f] | outputting and
displaying said
multimedia presentation
to a user at said receiver
station based on said step
of controlling such that

Google outputs and displays said multimedia presentation to a user at said receiver station based
on said step of controlling such that content of said first medium has a predetermined
relationship to said information based on said second medium and said content of said first
medium explains a significance of said information based on said second medium.

Google outputs and displays the multimedia presentation through the screen and speakers.
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content of said first
medium has a
predetermined
relationship to said
information based on
said second medium and
said content of said first
medium explains a
significance of said
information based on
said second medium.

Google performs outputting and displaying based on the step of controlling in 11[d]. Content of
the first medium, such as the audio and/or video information of the requested title has a
predetermined relationship to the information based on the second medium such as the preview
thumbnail images. For example, the displaying of the preview thumbnail images at a given
location of the progress bar is related to the audio and/or video information at the corresponding
time on the progress bar, with the relationship being predetermined before transmission and/or
during encoding of the title.

@ CobraKaiEp1-"Ace Deger 4 X + - E il ‘
— C & hitps//www.youtube.com/watch?v=_rB36UGoP4Y “ @ e :
= 3YouTube cobra kai episode 1 Q [ T H ) SIGN IN

Watch the full series
with YouTube Premium

YouTube Originals

TRY IT FREE

¥ A cosms kuz

TuE KHRRTE KID 5484 CONTINAES

& YouTube Originals

(TW |

autorLay - )

COBRA KAI S1+E2
& -
' Cobra Kai Ep 2 - "Strike First" -
; The Karate Kid Saga Continues
y Cobra Kai &
Cosra faro Premium Free episode

Bulletproof Monk
YouTube Movies &
Action & Adventure - 2003
Free with Ads

Up next

V14 610

Pl ) 00a/2731

COBRAKAI §1+E1
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues

Premium

59,518,725 views iy 397« B 7ak A SHARE =; SAVE

A ... ... G g.p0.ac
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

The content of said first medium explains a significance of said information based on said
second medium. For example, audio and/or video content of the requested title at a particular
time explains a significance of the one or more preview thumbnail images which provide a
snapshot of a scene in the future or in the past.
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12

The method of claim 11,
wherein said first
medium comprises a
television program
including video and
audio.

See claim 11.

The first medium comprises a television program including video and audio.

See, e.g.,
= = o X
@ Cobra Kai Ep 1 - “Ace Deger 4 X +
L7 C & https://www.youtube.com/watch?v=_rB36UGoP4Y P e -] e H ‘
= I3 YouTube cobra kai episode 1 Q [+ TR - ] SIGN IN ‘

Watch the full series
with YouTube Premium

TRY IT FREE

YouTube Originals
& YouTube Originals ¥ copm faax
= = |
- AUTOPLAY .

Up next

610
COBRA KAl S1+E2

Cobra Kai Ep 2 - "Strike First" -
The Karate Kid Saga Continues
Cobra Kai @

Premium Free episode

o) 0o0a/2731

COBRA KAl 81-E1
Cobra Kai Ep 1 - “Ace Degenerate” - The Karate Kid Saga Continues

P
remium Bulletproof Monk

YouTube Movies @
Action & Adventure - 2003 |
Free with Ads

59,518,725 views iy 397k Bl 74K 4 SHARE =3 SAVE

& .. .. H‘ }

Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

16[a]

A method of outputting a
multimedia presentation
at a receiver station
adapted to receive a
plurality of media, said
method comprising the
steps of:

Google performs a method of outputting a multimedia presentation at a receiver station adapted
to receive a plurality of media:

For example, Google outputs multimedia presentations at devices running YouTube software (in
app or website format), such as a phone, tablet, TV, computer, or a gaming console.
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See, e.0.,

System requirements

In order to watch YouTube videos, make sure you have the most up to date browser,
operating system, and a good Internet connection:

e Most recent version of Google Chrome, Firefox, MS Edge, Safari, or Opera
e Internet connection with 500+ Kbps

YouTube Help, System requirements, https://support.google.com/youtube/answer/78358?hl=en
(PMCGOOGLETECH_00000685).

See also YouTube TV supported platforms:
Mobile devices & computers

You can watch YouTube TV on your mobile device, including certain smartphones
and tablets.

YouTube TV also works in a web browser on your computer.

Check out System requirements below to see specific requirements by platform
(mobile device, etc.)

Streaming media players, smart TVs & game consoles
You can stream YouTube TV to your TV using:

Chromecast devices. Note: If you're using a first generation Chromecast , you may
experience a higher rate of errors. It may also take up to 30 seconds to load.

TVs with Chromecast built-in (e.g., Android TV)

AirPlay for Apple TV

Google Smart Displays

You can also download the YouTube TV app on select devices to watch YouTube
TV on your TV.
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Our TV app is available on:

e Android TV

e All Vizio SmartCast TVs

e Samsung & LG smart TVs (2016 models and newer)

e HiSense TVs (models: MTK5658, MTK5659, MSD6586)

e Apple TV (4th generation) and Apple TV 4K

e Xbox One, Xbox One S, and Xbox One X

e Roku: All Roku TVs, Roku Ultra, Roku Streaming Stick+, Roku Streaming Stick
(3800x, 3600x), Roku Express/Express+ (3910x, 3900x, 3710x, 3700x), Roku
Premiere+, Roku Premiere, Roku 4, Roku 3 (4200x, 4230x), and Roku 2 (4210x).

YouTube TV Help, Supported devices, https://support.google.com/youtubetv/answer/7129767
(PMCGOOGLETECH_00000682).

The receiver station is adapted to receive a plurality of media, such as audio and/or video
medium and the medium of thumbnail images that appear during fast forward and rewind
operations, or once the mouse or another pointer device is placed on the progress bar of the
YouTube software player during a title playback for the titles available and/or being transmitted
for a given region through, for example, the Google content delivery network.
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Screenshot of YouTube stream (PMCGOOGLETECH_00000494).
16[b] | receiving, at said Google receives, at said receiver station, at least two of said plurality of media from different

receiver station, at least
two of said plurality of
media from different
sources, a first medium
of said plurality of media
being received in a
plurality of signals and a
second medium of said
plurality of media being
received in a digital data

sources, a first medium of said plurality of media being received in a plurality of signals and a
second medium of said plurality of media being received in a digital data channel from a remote
transmitter station.

Google receives at least the two media discussed above from different sources. The audio and/or
video medium is received from the source with domain name r3---sn-ab5szn7d.googlevideo.com
and the preview thumbnail images are received from the source with domain name i9.ytimg.com,
which is an example of a remote transmitter station.
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channel from a remote
transmitter station;
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r3-—sn-ab5szn7d.googlevideo....  fvideoplayback?mt=1554912777&keepalive =yesfei=dhauXLmDEIvnEwTQ8ZzwBw. .. audiofwebm 111,173
www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvnawTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135
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HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).
See also:
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=411 HTTPS www.youtube.com /youtubei/vl/log_event?alt=json&key=AlzaSyAO_FI2SlqUBQASTEHLGCI Baseline i

E@a12 HTTPS r3-—-sn-ab5szn7d.googlevid... /videoplayback?mt=15549127778keepalive=yes&ei=dhauXLmDElvngw Autoshrink ~

2413 HTTP Tunnel to  v10.events.data.microsoft.com:443 89T

[Fla14 HTTPS i9.ytimg.com /sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4C... 56,333 image/jpeg

Eais HTTPS clients1.google.com /tbproxy/af/query?q=Chc2LEuMTcxNS4xNDQyL2Vul ChHROXMKRMZ QKvosUMsGIA]LQbtu_8... 7 text/prota

i 416 HTTPS www.youtube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_rB36UGoP4Y... 0 text/html; charset=UTF-8

Ja17 HTTPS r3—sn-ab5szn7d.googlevid... /videoplayback?mt=1554912777&keepalive=yes&ei=dhauXLmDEIn8wTO8ZzwBw&Imt=154... 448,764 audio/webm

=418 HTTP Tunnel to  v10. nts.data.microsoft.com:443 891

Ela19 HTTPS 9ytimg.com /s 36UGoP4Y/storyboard3_| .ipg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4C... 51,013 image/jpeg

i 420 204 HTTPS www.youtube.com /api/stats/qoe?event=streamingstats&fmt=2438&afmt=251&cpn=gnEbRmilpWFFve_b&ei=d... 0 text/html; charset=UTF-8

(EIA;"\ 200 HTTPS r3-—sn-ah5s7n7d sooslevid._.  fvidaonlavhack?mt=155491277 78 keenalive=ves& si=dhauXl mDFIvnBwTOR7 7wBRwRImt=154__ 1.1A3 854 video/wehm 5 v

[Quickbxec] AU Qo bype HELP toleammere |
All Processes 1/426  hitps://i9.ytimg.com/sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBNOEF&sigh=rs%24A0n4CLCN]szmv7aXfDQiGm4alUD5eZ5VGhQ,
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YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).

The first (audio and/or video) medium discussed above is received in the plurality of signals,
such as TCP/IP packets.

Google receives the second (preview thumbnail images) medium in a digital data channel, such
as a TCP connection.

Connections:

The reliability and flow control mechanisms described above require that TCPs initialize
and maintain certain status for each data stream. The combination of this information,
including sockets, sequence numbers, and window sizes, is called a connection. Each
connection is uniquely specified by a pair of sockets identifying its two sides.

When two processes wish to communicate, their TCP's must first establish a connection
(initialize the status information on each side). When their communication is complete,
the connection is terminated or closed to free the resources for other uses.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

A connection is fully specified by the pair of sockets at the ends. A local socket may
participate in many connections to different foreign sockets. A connection can be used to
carry data in both directions, that is, it is "full duplex".

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH_00003189).

16[c] | identifying, using a
processor, content of a

Google identifies, using a processor, content of a first medium of said at least two of said
plurality of media processing each signal of said plurality of signals, each signal of said plurality
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first medium of said at
least two of said plurality
of media

processing each signal of
said plurality of signals,
each signal of said
plurality of signals
including an identifier,
and comparing each
processed identifier to a
predetermined identifier,
said predetermined
identifier being
determined prior to
receiving said plurality
of media and identifying
content of said first
medium;

of signals including an identifier, and comparing each processed identifier to a predetermined
identifier, said predetermined identifier being determined prior to receiving said plurality of
media and identifying content of said first medium.

For example, the receiver station discussed above comprises a processor. Google controls the
processor through the execution of processor instructions, such as high-level or machine
language instructions (via a YouTube app or Javascript and other Google code). The following
steps are accomplished as a result of execution of such processor instructions at the receiver
station.

For example, identifiers used by Google comprise a TCP destination port number and/or media

content markers. When a connection is established between the receiver station and an external

source, a port number is assigned to that connection by the processor. A TCP destination port is
an example of an identifier.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH_00003189).

The assignment of the port to a connection and establishing the connection occur before the
receiver station receives TCP/IP packets on that connection.

In one example, the processor identifies content of the first medium discussed above by

processing each TCP/IP packet containing the audio and/or video information for the user
requested title, including the TCP destination port number in the TCP header. Headers of
packets received by Google at the receiver station include a TCP destination port number.
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Google processes the header of each packet to compare the port number in the header to the port
number assigned to the connection.

The TCP destination port identifies the content of the first medium. For example, the destination
TCP port in packets carrying data associated with trace entries 354 and 363 in this example
identifies the video portion of audio and/or video content of the requested title. In another
example, the identifier comprises a media content marker.

i 33T UTTDS wnanar e vhaha e Jamilotate lnnalauant —ctrazsminacts be Bfmt— 7428 2 fm b — 76 1 Brnm —AnEhD milelAIEEL tavt il Ahaee n
354 HTTPS r3-—-sn-ab5szn7d.ooodlevideo....  fvideoolavbadd?mt=15549127778keepalive =ves&ei=dhauXLmDEIvn8wTOSZzwBw... videofwebm 87.653
J9355 HTTRPS r3-—sn-ab5Sszn7d.googlevideo.... jvideoplayback?mt=15549127778keepalive =yes&ei=dhauXLmDEIvn3wTQEZzwEw. .. audio/webm 68,669
.s‘T_s, 356 HTTPS www.youtube.com  fytsfjsbin/player_ias-viQXS0Cw fen_US /annotations_module.js ESE 94,251
Jﬁ 361 HTTPS r3-—sn-ab5szn7d.googlevideo.... f\rldeoplayback?mt 1554‘3 12???&keepalwe—yes&a—dhauXLmDEI\rnBATQBZz'ABA ... audiofwebm 111,173

362 HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvnBwTQ8ZzwBw vy =_rB36UGoP4Y text/plain; char... 2,135
T&m 363 HTTPS r3--—sn-ab5szn7d.cooalevideo....  fvideoblavback?mt=1554912777&keenalive =vesiei=dhauXLmDEIvnEwTOSZzwBw. ..  video/webm 324.505
[ZE| 384 HTTPS 9, ytimg.com m—3AYWEDeTY DY) MEw-0T-M5IH/landscape_sddefault.jpg?sgp=CNig...  imagefipeg 52.030
[El 365 HTTRS r1---sn-hgn7yn7s.googlevideo.... f\rldeogoodput?ld 0 .-'-\FCUQEDR4hK0c4GgOVDRJAnJUl-‘u63zf2R1|'chRSyhAIasour... application/octe. .. 5,000
Jﬁ 366 HTTPS r3-—sn-ab5Sszn7d.googlevideo.... jvideoplayback?mt=15549127778keepalive =yesfei=dhauXLmDEIvn3wTQEZzwEw. .. audio/webm 243,805

i 387 HTTPS www. youtube.com  fapifstats/playback?ns=yt&el=detailpage fpn=gnEbRmilpWFFve_b&dodd=_rB36... text/himl; chars... 1]

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).

See, e.0.,
At the Transport Layer a port takes the role of the office phone number extension for
networked communications. A port number identifies the process on the host
communicating. Just like the Data Link Layer and Network Layer addresses, for each
networked communication there is a source port and a destination port. The source port
identifies the process communicating on the source host, and the destination port
identifies the process communicating on the destination host.

U.S. Naval Academy, Cyber Battlefield, Transport Layer Lecture,

https://www.usna.edu/CyberDept/sy110/lec/netTrans/lec.html

(PMCGOOGLETECH_00000788).
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|App#1| |App#2| |App#3| |App#4| |App#1| |App#2| |App#3| |App#4|

‘\Tcpf \'unpf XTCPI ‘\unpf
W A V'

Internet Protocol Internet Protocol

/
I

Client Server

Figure 197: Process Multiplexing and Demultiplexing In TCP/IP

The TCP/IP Guide, TCP/IP Processes, Multiplexing and Client/Server Application Roles,
http://www.tcpipguide.com/free/t_TCPIPProcessesMultiplexingandClientServerApplicati-2.htm
(PMCGOOGLETECH_00000687).

16[d] | processing only a signal
of said plurality of signal
that includes an
identifier that matches
said predetermined
identifier to provide said
first medium;

Google processes only a signal of said plurality of signal that includes an identifier that matches
said predetermined identifier to provide said first medium.

In one example, to display the audio and/or video content of the user requested title, Google
processes only packets containing the first medium that include the TCP destination port number
that matches the port number assigned to the corresponding TCP connection, as discussed above.
In another example, the match is based on the destination port number and/or a media content
marker.
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16][e]

storing said first medium
at said receiver station;
and

Google stores said first medium at said receiver station.

The receiver station comprises a computer that includes a storage medium, such as memory.
Examples of such memory may be a volatile RAM, Flash, or hard drive.

You([TT)

Google stores the audio and/or video information from the first medium in such memory.
Google stores the information from the medium containing audio and/or video content for the
user selected title in various buffers and memories. For example, Google stores the medium in a
buffer or memory when processing IP packets encapsulating the medium, TCP packets
encapsulating the medium, when performing decoding, and prior to outputting on the screen, for
example, when combining with the preview thumbnail images. The medium is further buffered
in the memory of the receiver station after decoding to provide additional time for uninterrupted
viewing experience in case of degraded or lost internet connection.

16[f]

identifying content of
said second medium;

Google identifies content of said second medium.

Google identifies content of the second medium containing preview thumbnail images by
matching the destination port field in the TCP header of the packets carrying the preview
thumbnail images in the way described above in connection with the first medium.

16[d]

processing, based on said
content of said second
medium, said second

Google processes, based on said content of said second medium, said second medium to generate
information based on said second medium
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medium to generate Google processes the second medium to generate information, such as preview thumbnail images
information based on for the selected titles. Google generates this information based on the identification of content as
said second medium; the preview thumbnail images based on the predetermined TCP port, as discussed above.

16[h] | outputting and Google outputs and displays said multimedia presentation, said multimedia presentation

displaying said
multimedia presentation,
said multimedia
presentation comprising
a coordinated
presentation of
information included in
said first medium and
said generated
information based on
said second medium,
said information
included in said first
medium having a
predetermined
relationship to said
generated information
based on said second
medium and said
information included in
said first medium
explaining a significance
of said generated
information based on
said second medium

comprising a coordinated presentation of information included in said first medium and said
generated information based on said second medium, said information included in said first
medium having a predetermined relationship to said generated information based on said second
medium and said information included in said first medium explaining a significance of said
generated information based on said second medium.

Google output and displays the multimedia presentation that comprises a coordinated
presentation of information included in the first medium the audio and/or video content of the
user requested title and the generated information based on the second medium. For example,
the YouTube software displays an overlay of the playback of the requested title with the preview
thumbnail corresponding to the location of the progress bar over which the user hovers the
pointing device.
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@ CobraKaiEpl-"AceDeger 4 X 4 - 2 x
&« C & hitps//www.youtubecom/watch?v=_rB36UGoP4Y * B O :
= [E3VYoulube cobra kai episode 1 Q [ TR HE - T SIGN IN
Watch the full series
with YouTube Premium
YouTube Originals
° v . ‘F' I" com hf
ou u e rlglna s TERARATE KID sass continnis |
|
-
=l (FW |
Up next autorLay - )

610
Tv-14 COBRA KAI S1+E2

Cobra Kai Ep 2 - "Strike First" -
The Karate Kid Saga Continues
Cobra Kai @

Premium Free episode

) 00a/2731

COBRA KAl §1+E1
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues
Premium

Bulletproof Monk
YouTube Movies &
Action & Adventure - 2003
Free with Ads

59,518,725 views iy 397« B 7ak A SHARE =; SAVE

A ... ... G g.p0.ac
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

The information included in said first medium has a predetermined relationship to said generated
information based on said second medium. For example, the displaying of the audio and/or
video information has a predetermined relationship to the preview thumbnail images based on
the second medium, including because a particular preview thumbnail image at a given location
of the progress bar is related to the audio and/or video content at the corresponding time on the
progress bar, with the relationship being predetermined before transmission and/or during
encoding of the title.

The information included in said first medium explains the significance of said generated
information based on said second medium. For example, audio and/or video content of the
requested title at a particular time explains a significance of the one or more preview thumbnail
images which provide a snapshot of a scene in the future or in the past.
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17 The method of claim 16, | See claim 16.
said method further
comprising the step of The method of claim 16 performed by Google, further comprises the step of storing said
storing said information | information based on said second of said at least two of said plurality of media at said receiver
based on said second of | station.
said at least two of said
plurality of media at said | Google stores the information discussed above (such as preview thumbnail images) in the
receiver station. memory of the receiver station after decoding but prior and during their output to the screen.
18 The method of claim 16, | See claim 16 and 12.
wherein said first
medium comprises a
television program
including video and
audio.
20[a] | A method of outputting a | Google performs a method of outputting a multimedia presentation at a receiver station having

multimedia presentation
at a receiver station
having an output device,
said method comprising
the steps of:

an output device.

For example, Google outputs multimedia presentations at devices running YouTube software (in
app or website format), such as a phone, tablet, TV, computer, or a gaming console.

See, e.g.,
System requirements

In order to watch YouTube videos, make sure you have the most up to date browser,
operating system, and a good Internet connection:

e Most recent version of Google Chrome, Firefox, MS Edge, Safari, or Opera
e Internet connection with 500+ Kbps

YouTube Help, System requirements, https://support.google.com/youtube/answer/78358?hl=en
(PMCGOOGLETECH_00000685).
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See also YouTube TV supported platforms:
Mobile devices & computers

You can watch YouTube TV on your mobile device, including certain smartphones
and tablets.

YouTube TV also works in a web browser on your computer.

Check out System requirements below to see specific requirements by platform
(mobile device, etc.)

Streaming media players, smart TVs & game consoles
You can stream YouTube TV to your TV using:

Chromecast devices. Note: If you're using a first generation Chromecast , you may
experience a higher rate of errors. It may also take up to 30 seconds to load.

TVs with Chromecast built-in (e.g., Android TV)

AirPlay for Apple TV

Google Smart Displays

You can also download the YouTube TV app on select devices to watch YouTube
TV on your TV.

Our TV app is available on:

Android TV

All Vizio SmartCast TVs

Samsung & LG smart TVs (2016 models and newer)

HiSense TVs (models: MTK5658, MTK5659, MSD6586)

Apple TV (4th generation) and Apple TV 4K

Xbox One, Xbox One S, and Xbox One X

Roku: All Roku TVs, Roku Ultra, Roku Streaming Stick+, Roku Streaming Stick
(3800x, 3600x), Roku Express/Express+ (3910x, 3900x, 3710x, 3700x), Roku
Premiere+, Roku Premiere, Roku 4, Roku 3 (4200x, 4230x), and Roku 2 (4210x).
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YouTube TV Help, Supported devices, https://support.google.com/youtubetv/answer/7129767
(PMCGOOGLETECH_00000682).
© CobraKaifp1-‘AceDeger # X =+ - o X ‘
< C & httpsy//www.youtube.com/watch?v=_rB36UGoP4Y * ¥ 6 ‘
= E3VYouTube cobra kai episode 1 Q [ THI-H + T SIGN IN -;
S
YouTube Originals
3 YouTube Originals ¥ combie
0 |
= |
- autorLay )
TVv-14 &1 COBRAKAI §1+E2
M4 cosszrm Toe Karate Kid Saga Contimes
Cobra Kai @
COBRA KAl S1-E1 Premium Free episode
Cobra Kai Ep 1 - “Ace Degenerate” - The Karate Kid Saga Continues
Eretniui Bulletproof Monk
59,518,725 views iy 397 B 74k A SHARE =; SAVE YouTube Movies &
Action & Adventure - 2003 |
P ; _".: R Free with Ads "i
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).
The receiver station has an output device, such as, for example a display and/or one or more
speakers.
20[b] | receiving a plurality of Google receives a plurality of signals from a source external to said receiver station.

signals from a source
external to said receiver
station:

For example, Google receives a plurality of signals, such as, for example, TCP/IP packets
carrying audio and/or video information for the title requested by the user.
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This plurality of signals is received from a source external to the receiver station, such as a server
with the domain name r3---sn-ab5szn7d.googlevideo.com.
See, €. g :
354 HTTPS r3-—-sn-ab5szn7d.aooadlevideo....  fvideoplavbadk?mt=15549 12??}3keenalive =ves&ei=dhauXLmDEI;'nSWTOéZszw. .. videofwebm 87.653
2355 HTTRS r3-—-sn-ab5szn7d.cooadlevideo....  fvideoolavbadk?mt=15549127778keenalive =ves&ei=dhauXLmDEIvnB8wTOSZzwBw. .. audio/webm 68,669
qT_sIES-’: HTTPS www.youtube.com  fyts player_ias-viQX50Cw fen_US /annotations, module_] 94,251
GH;SI H'I'I'l-i‘S r3--€n-\abSszn?d.googIE\;ideo... f\rldeoplayback?mt 1554‘.315]";"}8](.&epalwe =yes&ei=dhauXLmDEIvnawTQ8ZzwBw... audiofwebm 11;;?3
362 HTTPS www.youtube.com /get_endscreen?dient=18gi=dhau¥LmDEIvnBwTQEZzwBw vy =_rB36UGoP4Y text/plain; char... 2,135
T&m 363 HTTPS r3--—sn-ab5szn7d.cooalevideo....  fvideoblavback?mt=1554912777&keenalive =vesiei=dhauXLmDEIvnEwTOSZzwBw. ..  video/webm 324.505
|| 364 HTTPS 9. ytimg. com Lxm--8AYWEDeTYpYi2zulMEw-0T-M5IH landscape_sddefault.jpg?sgp=CNig...  image/ipeg 52,030
[E] 385 HTTPS r1-—sn-han?yn7s.googlevideo. ... f\udeogoodput?ld ) .-'-\FCUQEDR4hK0c4GgOVDRJAnJUl-‘u632f2R1|'chRSyhAIasour... applicationfocte. .. 5,000
a9 366 HTTPS r3-—sn-ab5szn7d.googlevideo.... jvideoplayback?mt=1554912777&keepalive =yesfei=dhauXLmDEIvn3wTQEZzwEw. .. audio/webm 243,805
i 367 HTTPS www. youtube.com  fapifstats/playback?ns=yt&el=detailpage f&pn=gnEbRmilpWFFve_b&dodd=_rB36... text/himl; chars... 1]
HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).
20[c] | identifying, using a Google identifies, using a processor, content of a first medium to be output in said multimedia

processor, content of a
first medium to be output
in said multimedia
presentation by:

processing said plurality
of signals, each of said
plurality of signals
including an identifier,
and comparing each said
identifier with a
predetermined identifier,
said predetermined
identifier determined
prior to receiving said

presentation by processing said plurality of signals, each of said plurality of signals including an
identifier, and comparing each said identifier with a predetermined identifier, said predetermined
identifier determined prior to receiving said plurality of signals and identifying content of said
first medium; processing only a signal of said plurality of signal that includes an identifier that
matches said predetermined identifier to provide said first medium.

The receiver station discussed above comprises a processor. Google controls the processor
through the execution of processor instructions, such as high-level or machine language
instructions (via a YouTube app or Javascript and other Google code). The following steps are
accomplished as a result of execution of such processor instructions at the receiver station.

For example, identifiers used by Google comprise a TCP destination port number and/or media
content markers. When a connection is established between the receiver station and an external
source, a port number is assigned to that connection at the receiver station.
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plurality of signals and
identifying content of
said first medium;
processing only a signal
of said plurality of signal
that includes an
identifier that matches
said predetermined
identifier to provide said
first medium;

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

https://tools.ietf.org/html/rfc793 (PMCGOOGLETECH_00003189).

The assignment of the port to a connection and establishing the connection occur before the
receiver station receives TCP/IP packets on that connection.

Google processes the plurality of signals discussed above using a processor at a receiver station.
Headers of packets received by the receiving station include a TCP destination port number.
Google processes the header of each packet to compare the port number in the header to the port
number assigned to the connection.

In one example, the TCP destination port identifies the content of the first medium. For
example, the destination TCP port in packets carrying data from trace entries 354 and 363 in this
example identifies the video portion of audio and/or video content of the requested title. In
another example, the identifier comprises a media content marker.

O I P R n

87,653
68,609

PPV S P § S U SR J TP SRS S Sy IS Y T, V1. SO S 12

Jvideoplayback?mt=15549127778keepalive =yes&ei=dhauXLmDEIvn3wTO8ZzwBw. ..  video/webm
.. audiofwebm
et .

Burrim — A Eh il AIEE.

i oo
8 354

r3-—sn-ab5szn7d.qoodlevideo. ...
r3-——-sn-ab5szn7d.googlevidea....

pt

EVIdeD. CO > 2,00

Jvideoplayback?mt=1554912777&keepalive =yes&ei=dhauXLmDEIvnawTQEZzwEw. ..

r3-—sn-ab5szn7d.googlevidea....

audio/webm 111,173

Bp362 HTTPS www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvn8wTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135

&= 363 HTTPS r3-—sn-ahSsrn7d. oonaleviden....  fvideonlavhack?mt=15549127778&keenalive =vesfei=dhau] mDFTvnBwWTORZrwhw. ..  videnfwehm 374.505
|2 354 HTTPS 9, ytima. co 's_p/PLxm—BAYWEDeTYpYi2zulMEw-0T-M5IHlandscape_sddefault.jpg?sqgp=CNig... agefipeg 52,030
[El 365 wHTTRS r1-—sn-hgn7yn7s.googlevideo.... jvideogoodput?id=o-AFCUQEOR4hKoc4GgOVDRIANIUVIE3zf2RVIQcRSyhAI&sour...  application/focte. .. 5,000
Jﬁ 366 HTTPS r3—sn-ab5szn7d.googlevideo.... fvideoplayback?mt=15549127778keepalive =yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 248,805
i 367 HTTPS www.youtube.com /api/stats/playback?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_ba&docd=_rB36... text/html; chars... 0

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH 00000651).
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See, e.0.,

At the Transport Layer a port takes the role of the office phone number extension for
networked communications. A port number identifies the process on the host
communicating. Just like the Data Link Layer and Network Layer addresses, for each
networked communication there is a source port and a destination port. The source port
identifies the process communicating on the source host, and the destination port
identifies the process communicating on the destination host.

U.S. Naval Academy, Cyber Battlefield, Transport Layer Lecture,

https://www.usna.edu/CyberDept/sy110/lec/netTrans/lec.html

(PMCGOOGLETECH_00000788).

|App#1| |App#2| |App#3| |App#4| |App#1| |App#2| |App#3| |App#4|

|‘\mf| |me | |‘&mf| |X f|

UDP

W A V'

Internet Protocol Internet Protocol

/
I

Client Server

Figure 197: Process Multiplexing and Demultiplexing In TCP/IP
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The TCP/IP Guide, TCP/IP Processes, Multiplexing and Client/Server Application Roles,
http://www.tcpipguide.com/free/t_TCPIPProcessesMultiplexingandClientServerApplicati-2.htm
(PMCGOOGLETECH_00000687).

In one example, to display the audio and/or video content of the user requested title, Google
processes only packets containing the first medium that include the TCP destination port number
that matches the port number assigned to the corresponding TCP connection, as discussed above.
In another example, the match is based on the destination port number and/or a media content
marker.

20[d]

processing a control
signal at said receiver
station that causes
execution of processor
instructions to process
data received in a second
medium from an external
source to create a series
of discrete video images,
wherein said second
medium is not included
in said plurality of
signals;

Google processes a control signal at said receiver station that causes execution of processor
instructions to process data received in a second medium from an external source to create a
series of discrete video images, wherein said second medium is not included in said plurality of
signals.

In one example, Google generates a control signal once the user places a pointing device at a
location on the progress bar of the title presently being played by the YouTube software. Google
processes the control signal discussed above. In another example, Google processes a control
signal identifying a thumbnail image or indicating the location of a thumbnail image.

The processing of this control signal causes execution of processor instructions to process
preview thumbnail images that were received in a second medium. The preview thumbnail
images are received from the source with domain name i9.ytimg.com, which is an example of a
remote transmitter station.

Google receives audio and/or video information corresponding to the title requested by the user
from the external source, such as the source with domain name r3---sn-
ab5szn7d.googlevideo.com.
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Evidence of Infringement
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r3-—sn-ab5szn7d.aoodlevideo....  fvideoplavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvnBwTO8ZzwBw... videofwebm
r3-—sn-ab5szn7d.ooodlevideo....  fvideoolavback?mt=15549127778keepalive =ves&ei=dhauXLmDEIvn8wTO8ZzwBw... audiofwebm
w.youtube.com  fytsfisbin/player_ias-wfiQXSOCw fen_US/ annotations_module.js text/jav

A Qe £ 2 m—— =

M

r3-—sn-ab5szn7d.googlevideo....  fvideoplayback?mt=1554912777&keepalive =yesfei=dhauXLmDEIvnEwTQ8ZzwBw. .. audiofwebm 111,173

www.youtube.com /get_endscreen?dient=18ei=dhauXLmDEIvnawTQ8ZzwBway =_rB36UGoP4Y text/plain; char... 2,135

T&m 363 HTTPS r3---sn-ah Sen 7. oonaleviden. ... fvideonlavhack?mt=15543127778&keenalive =vesfei=dhauxl mDFTvnBwTORZ7whw. .. videnfwshm 324.505
[El3s4 HTTPS 9.4 m  fs_p/PLx VpYi2zulMEw-0T-MSTH) I sqp=CNig... i eg 52,030
El 365 HTTPS ri-—sn-hgn7yn7s.googlevideo.... fvideogoodput?id=o0-AFCUQEOR 4hKoc4GaOVDRIANIUVIG3zF2RVQcRSyhAl&sour...  applicationjocte. .. 5,000
Jd366 HTTPS r3—sn-ab5szn7d.googlevideo.... fvideoplayback?mt=1554912777&keepalive =yes&ei=dhauXLmDEIvn3wTQ8ZzwBw... audio/webm 248,305
i 3867 HTTPS www.youtube.com  /api/stats/playbadk?ns=yt&el=detailpage&cpn=gnEbRmilp\WFFve_b&docd=_rB36... text/html; chars... 0

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)
(PMCGOOGLETECH_00000651).

© = ] X
File Edit Rules Tools View Help ¢

= ® & o 3 o 5 & @ o

28 winConfig () 3 Replay X+ b Go | § Stream |3k Decode || Keap: All sessions ~ & Any Process 33 Find [l Save |8 &) @ Browse - &l # AutoResponder & Composer Fiddler Orchestra Beta

# Result  Protocol Host URL % FiddlerScript El Log [ Filters = Timeline

[ 397 HTTPS fonts.gstatic.com /s/roboto/v19/KFOICnEU92Fr1MmWUIfBBcA.woff2 @ Statistios 4 Inspectors

[ 398 HTTPS fonts.gstatic.com /s/roboto/v19/KFOICngEu92FriMmSUSTBBca.woff2 [Headers | TextView | SyntaxView | WebForms | HexView

@399 —__35 pagead2.goog es‘ﬂd:’ahaﬂ.. / eview?xai=AKAO]suoRHWZgFNKtHHSPs_DKUIGRNEQOM]30jf telartt ol unen e T

& 400 A DIEID (FEE AR o e HexView | WebView | Auth Caching | Cookies | Raw

[Ela01 HTTPS pagead2.googlesyndication.... /| w?xai=AKAOjsuoRHWZgFNKtHHSPs_DKUIGRN XML

i 402 HTTPS www.youtube.com /csi_204?v=28&s=youtube&action=watch&yt_lt=warm&yt_sts=n&pfra=| -

1403 HTTP Tunnel to

Elaoa HTTPS 9.ytimg.com / /storyboard3_L1/M0.jpg?sqp=ovOX_wMGCOCBnOER (56,333 .

[Zla0s HTTPS 9.ytimg.com / oryboard3_| 1.jpg?sqp=0vOX_wMGCOCBnOER |bytes -

406 HTTPS r3-—sn-abSszn7d.googlevid... fvideoplayback?mt=1554912777&keepalive=yes&ei=dhauXl mDElvn8w

i 407 HTTPS www.youtube.com /api/stats/atr?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_ :gg‘:x

i 408 HTTPS wwwyoutube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b& |y 75

J2409 HTTPS r3---sn-ab5szn7d.googlevid... /videoplayback?mt=15549127778&keepalivesyes&ei=dhauXLmDEIvnBw |bytes/px

i 410 HTTPS wwwyoutube.com /api/stats/qoe?event=streamingstats&fmt=243&afmt=251&cpn=gnEbf |96 dpi

=411 HTTPS www.youtube.com /youtubei/vl/log_event?alt=json&key=AlzaSyAO_FI2SlqUBQASTEHLGCI Baseline i

E@a12 HTTPS r3-—-sn-ab5szn7d.googlevid... /videoplayback?mt=15549127778keepalive=yes&ei=dhauXLmDElvngw Autoshrink ~

2413 HTTP Tunnel to  v10.events.data.microsoft.com:443 89T

[Fla14 HTTPS i9.ytimg.com /sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4C... 56,333 image/jpeg

Eais HTTPS clients1.google.com /tbproxy/af/query?q=Chc2LEuMTcxNS4xNDQyL2Vul ChHROXMKRMZ QKvosUMsGIA]LQbtu_8... 7 text/prota

i 416 HTTPS www.youtube.com /api/stats/watchtime?ns=yt&el=detailpage&cpn=gnEbRmilpWFFve_b&docid=_rB36UGoP4Y... 0 text/html; charset=UTF-8

Ja17 HTTPS r3—sn-ab5szn7d.googlevid... /videoplayback?mt=1554912777&keepalive=yes&ei=dhauXLmDEIn8wTO8ZzwBw&Imt=154... 448,764 audio/webm

=418 HTTP Tunnel to  v10. nts.data.microsoft.com:443 891

Ela19 HTTPS 9ytimg.com /s 36UGoP4Y/storyboard3_| .ipg?sqp=ovOX_wMGCOCBnOEF&sigh=rs%24A0n4C... 51,013 image/jpeg

i 420 204 HTTPS www.youtube.com /api/stats/qoe?event=streamingstats&fmt=2438&afmt=251&cpn=gnEbRmilpWFFve_b&ei=d... 0 text/html; charset=UTF-8

(EIA;"\ 200 HTTPS r3-—sn-ah5s7n7d sooslevid._.  fvidaonlavhack?mt=155491277 78 keenalive=ves& si=dhauXl mDFIvnBwTOR7 7wBRwRImt=154__ 1.1A3 854 video/wehm 5 v

[Quickbxec] AU Qo bype HELP toleammere |
All Processes 1/426  hitps://i9.ytimg.com/sb/_rB36UGoPAY/storyboard3_L1/M1.jpg?sqp=ovOX_wMGCOCBNOEF&sigh=rs%24A0n4CLCN]szmv7aXfDQiGm4alUD5eZ5VGhQ,
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Claim Claim Element Evidence of Infringement

YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).

The processing of data received in the second medium results in the creation of a series of
discrete video images, such as video images corresponding to various location on the progress
bar of the currently being played title requested by the user.

The second medium is not included in the plurality of signals discussed above because, for
example, it uses a different TCP connection with a different TCP destination port and is sent
separately.

20[e] | causing a video image of | Google causes a video image of said series of discrete video images to be output and displayed

said series of discrete subsequent to said step of identifying.
video images to be
output and displayed Google causes outputting of video image of the series of discrete video images to be output and

subsequent to said step displayed as shown below:
of identifying; and
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R = = o X
O CobraKaiEpl-“AceDeger ¥ X 4
&« C & https//www.youtube.com/watch?v=_rB36UGoP4Y * ¥ 6 :
= [E3VYoulube cobra kai episode 1 Q [ TR HE - T SIGN IN ‘
Watch the full series
TRY IT FREE
with YouTube Premium
YouTube Originals
& YouTube Originals
| |
o = ; ad
Up next autorLay - )
6:10
Tv-14 COBRA KAI S1+E2
— Cobra Kai Ep 2 - "Strike First" - ‘
bl ) 00472731 The Karate Kid Saga Continues
Cobra Kai @ ‘
COBRAKA!I S1+E1 Premium Free episode
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues
P
bikiin - Bulletproof Monk
59,518,725 views iy 397k B 74k 4 SHARE = SAVE YouTube Movies &
Ve %) Action & Adventure - 2003 ‘
E e "" b Free with Ads v

Screenshot of YouTube stream (PMCGOOGLETECH_00000494).

The outputting occurs after the step of identifying content of a first medium because at least
some of the audio and/or video packets for the title are received and processed (including the
step of identifying) before the preview thumbnail images are received.
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See, e.g., audio and/or video content:

HTTDS wnanar e vhaha e Jamilotate lnnalauant —ctrazsminacts be Bfmt— 7428 2 fm b — 76 1 Brnm —AnEhD milelAIEEL tavt il Ahaee n
HTTPS r3-—-sn-ah5szn7d.qooalevideo, fvideoplavback?mt=1554312777&keepalive =ves&ei=dhauXLmDEIvn3wTO8ZzwBw...  video/fwebm
HTTPS r3-—-sn-ab5szn7d.cooadlevideo....  fvideoolavbadk?mt=15549127778keenalive =ves&ei=dhauXLmDEIvnB8wTOSZzwBw. .. audio/webm
r_jas-wiQXSOCK

£ 2

w.youtube.com  fytsfjsbin/playe

fen_US fannotations_module.js textfjav
TV

HTTPS r3---sn-ab5szn7d.googlevideo....  fvideoplayback?mt=15549127778&keepalive =yesfei=dhauXLmDEIvnBwTQ8ZzwBw. ..  audiofwebm 111,173
HTTPS www.youtube.com /get_endscreen?dient=18gi=dhau¥LmDEIvnBwTQEZzwBw vy =_rB36UGoP4Y text/plain; char... 2,135
HTTPS r3--—sn-ab5szn7d.cooalevideo....  fvideoblavback?mt=1554912777&keenalive =vesiei=dhauXLmDEIvnEwTOSZzwBw. ..  video/webm 324.505
HTTPS 9.ytimg.com  /s_p/PLxm ! OT-MSIH/ pe_sddefaul o CNig i peg 52,030
HTTPS r1-—sn-han?yn7s.googlevideo.... fvideogoodput?id=o0-AFCUQEOR4hKoc4GoOVDRIANIUVIiE 3z 2RVIQcRSyhAI&sour...  applicationfocte. .. 5,000
HTTPS r3-—sn-ab5szn7d.googlevideo.... jvideoplayback?mt=1554912777&keepalive =yesfei=dhauXLmDEIvn3wTQEZzwEw. .. audio/webm 248,805
HTTPS www. youtube.com  fapifstats/playback?ns=yt&el=detailpage f&pn=gnEbRmilpWFFve_b&dodd=_rB36... text/himl; chars... 1]

HTTP/HTTPS traffic capture for YouTube Video (yellow boxes added)

See also thumbnails:

-2 - a3  x
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[Fi 397 HTTPS fonts.gstatic.com /s/roboto/v19/KFOICngEu92FriMmWUIfBBcd.woff2 @) Statistics T Inspectors
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i 420 HTTPS wwwwyoutube.com /api/stats/qoe?event=streamingstats&fmt=243&afmt=251&cpn=gnEbRmilpWFFve_b&ei=d... 0 text/html; charset=UTF-8
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Claim Claim Element Evidence of Infringement
YouTube trace in Fiddler web debugger and viewer showing downloaded thumbnails
(PMCGOOGLETECH_00000652).

20[f] | combining said outputted | Google combines said outputted video image into said multimedia presentation at said output

video image into said
multimedia presentation
at said output device
based on said step of
causing to be output,
said multimedia
presentation comprising
said first medium and
said outputted video
image of said series of
discrete video images,
said first medium having
a predetermined
relationship to said series
of discrete video images
and said first medium
explaining a significance
of said video image of
said series of discrete
video images.

device based on said step of causing to be output, said multimedia presentation comprising said
first medium and said outputted video image of said series of discrete video images, said first
medium having a predetermined relationship to said series of discrete video images and said first
medium explaining a significance of said video image of said series of discrete video images

Google combines on the display of the receiver station into a multimedia presentation the
outputted video, discussed above, with one of the preview thumbnail images.

= - o X ‘
D CobraKaifpl-“AceDeger 4 X
&« C & hitps//www.youtubecom/watch?v=_rB36UGoP4Y * B O :
= [E3YouTube cobra kai episode 1 Q [ TR ] SIGN IN

Watch the full series
with YouTube Premium

YouTube Originals

TRY IT FREE

¥ A cosrs kur

THEKHRRTE KID 5484 CONTINAES

@ YouTube Originals

(TW |

autorLay )

ol =

Up next

610
TV-14 COBRA KAI S1+E2

Cobra Kai Ep 2 - "Strike First" -

»l (D 0:04/27:31 The Karate Kid Saga Continues

COBRAKAI S1+E
Cobra Kai Ep 1 - "Ace Degenerate” - The Karate Kid Saga Continues

P
remium Bulletproof Monk

YouTube Movies &
Action & Adventure - 2003
Free with Ads

59,518,725 views iy 397« B 7ak A SHARE =; SAVE

AN .o v 34020
Screenshot of YouTube stream (PMCGOOGLETECH_00000494).
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The first medium has a predetermined relationship to the series of the series of the discrete video
images, the series of the preview thumbnail images. For example, the displaying of the preview
thumbnail images at a given location of the progress bar is related to the audio and/or video
information at the corresponding time on the progress bar, with the relationship being
predetermined before transmission and/or during encoding of the title.

The first medium explains the significance of said video image of said series of discrete video
images. For example, audio and/or video content of the requested title at a particular time
explains a significance of the one or more preview thumbnail images which provide a snapshot
of a scene in the future or in the past.

21

The method of claim 20,
wherein said first
medium comprises a
television program
including video and
audio.

See claim 20 and 12.

22

The method of claim 20,
wherein said second
medium is received in a
digital data channel.

See claim 20.

In the method of claim 20 performed by Google, the second medium is received in a digital data
channel.

Google receives the second medium in a digital channel, such as a TCP/IP connection.

Connections:

The reliability and flow control mechanisms described above require that TCPs initialize
and maintain certain status information for each data stream. The combination of this
information, including sockets, sequence numbers, and window sizes, is called a
connection. Each connection is uniquely specified by a pair of sockets identifying its two
sides.
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When two processes wish to communicate, their TCP's must first establish a connection
(initialize the status information on each side). When their communication is complete,
the connection is terminated or closed to free the resources for other uses.

2.7. Connection Establishment and Clearing

To identify the separate data streams that a TCP may handle, the TCP provides a port
identifier. Since port identifiers are selected independently by each TCP they might not
be unique. To provide for unique addresses within each TCP, we concatenate an internet
address identifying the TCP with a port identifier to create a socket which will be unique
throughout all networks connected together.

A connection is fully specified by the pair of sockets at the ends. A local socket may
participate in many connections to different foreign sockets. A connection can be used to
carry data in both directions, that is, it is "full duplex".

https://tools.ietf.org/html/rfc793 (underlines added) (PMCGOOGLETECH_00003189).
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