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(57) Abstract: In particular embodiments a social networking system may receive authorization from a first user of a social-network -
ing system to control at least in part one or more tfunctions of a set-top box (STB) of the first user, determine one or more social ac-
tions of one or more second users of the social-networking system, determine one or more instructions for the STB of the first user
O based at least in part on the social actions, and provide the instructions for the STB of the first user. The social -networking system
includes a graph having a plurality of nodes and edges connecting the nodes.
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SHARING TELEVISION AND VIDEO PROGRAMMING THROUGH SOCIAL
NETWORKING

TECHNICAL FIELD

{1} This disclosure relates generally o social networking,

BACKGROUNDE

{23 A secial-networking system, which may include a socigl-networking website,
may enable its users (such as persons or organizations) to interact with it and with each other
through it. The social-networking system may, with input from a user, create and store in the
social-networking system a user profile associated with the user. The user profile way include
demographic information, communication-channe! information, and information on personal
interests of the user. The social-networking system may also, with input from a user, ¢reate
and store g record of relationships of the user with other users of the social-networking
aysiers, as wel as provide services {e.g. wall posts, photo-sharing, event organization,
messaging, games, or advertisements) to facilitate social interaction between or among users.

i3] The social-networking system may send over one or more networks content or
messages related to its services to a mobile or other computing device of a user. A user may
also install sofiware applications on a mobile or other computing device of the user for
accessing a user profile of the user and other data within the social-networking system. The
social-networking system may generate g personalized set of content objects o display 0 a
user, such as a newsfeed of aggregated stories of other users connected to the user.

{4} A mobile computing device——such as a smartphone, tablet computer, or laptop
computer—may include functionality for determining its location, direction, or orientation,
such as a GPS receiver, compass, or gyroscope. Such a device may also include functionslity
for wireless communication, such as BLUETOOTH communication, near-field
communication {NFC), or infrared (IR) communication or communication with wireless local
area networks (WLANS) or cellular-telephone network, Such a device may also include one
or more cameras, scanners, touchscreens, microphones, or speakers. Maobile computing

devices may alse execute software applications, such as games, web browsers, or social-
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networking applications. ~ With social-networking applications, users may connect,

communicate, and share information with other users in their social networks.

SUMMARY OF PARTICULAR EMBODIMENTS

[4a]  An aspect of the present invention provides a method comprising:

by a computer system of a social-networking system, receiving authorization from a
first user of the social-networking system to control at least in part one or more functions of a
set-top box (STB) of the first user, the social-networking system comprising a graph that
comprises a plurality of nodes and edges connecting the nodes, the nodes comprising user
nodes that are each associated with a user of the social-networking system, a user node in the
graph being associated with the first user;

by the computer system of the social-networking system, determining one or more
social actions of one or more second users of the social-networking system that are each
associated with a user node in the graph connected to the user node associated with the first
user by one or more edges in the graph;

by the computer system of the social-networking system, determining, from the one or
more social actions, particular media content that the one or more second users are planning
to watch;

by the computer system of the social-networking system, sending an authorization
message to the first user, the authorization message comprising a hyperlink operable to
permit the first user to provide their approval to record the particular media content that the
one or more second users are planning to watch, the authorization message comprising an
email or a text message; and

by the computer system of the social-networking system, if the first user selects the
hyperlink within the authorization message to approve the recording of the particular media
content that the one or more second users are planning to watch, providing one or more
instructions for the STB of the first user to record the particular media content that the one or

more second users are planning to watch.
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[4b]  Another aspect of the present invention provides a system, comprising:
one or more memory devices; and

a processor communicatively coupled to the one or more memory devices, the

processor operable to:

receive authorization from a first user of a social-networking system to control
at least in part one or more functions of a set-top box (STB) of the first user, the
social-networking system comprising a graph that comprises a plurality of nodes and
edges connecting the nodes, the nodes comprising user nodes that are each associated
with a user of the social-networking system, a user node in the graph being associated
with the first user;

determine one or more social actions of one or more second users of the
social-networking system that are each associated with a user node in the graph
connected to the user node associated with the first user by one or more edges in the
graph;

determine, from the one or more social actions, particular media content that
the one or more second users are planning to watch;

send an authorization message to the first user, the authorization message
comprising a hyperlink operable to permit the first user to provide their approval to
record the particular media content that the one or more second users are planning to
watch, the authorization message comprising an email or a text message; and

if the first user selects the hyperlink within the authorization message to
approve the recording of the particular media content that the one or more second
users are planning to watch, provide one or more instructions for the STB of the first
user to record the particular media content that the one or more second users are

planning to watch.
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[4c]  Another aspect of the present invention provides one or more computer-
readable non-transitory storage media in one or more computing systems, the media
embodying logic that is operable when executed to:

receive authorization from a first user of a social-networking system to control at least
in part one or more functions of a set-top box (STB) of the first user, the social-networking
system comprising a graph that comprises a plurality of nodes and edges connecting the
nodes, the nodes comprising user nodes that are each associated with a user of the social-
networking system, a user node in the graph being associated with the first user;

determine one or more social actions of one or more second users of the social-
networking system that are each associated with a user node in the graph connected to the
user node associated with the first user by one or more edges in the graph;

determine, from the one or more social actions, particular media content that the one
or more second users are planning to watch;

send an authorization message to the first user, the authorization message comprising
a hyperlink operable to permit the first user to provide their approval to record the particular
media content that the one or more second users are planning to watch, the authorization
message comprising an email or a text message; and

if the first user selects the hyperlink within the authorization message to approve the
recording of the particular media content that the one or more second users are planning to
watch, provide one or more instructions for the STB of the first user to record the particular
media content that the one or more second users are planning to watch.

[4d] Particular embodiments may enhance a user’s television viewing experience
by providing instructions to control functions of the user’s set-top box (STB) or digital video
recorder (DVR) based on social actions on a social network.

[4e] In particular embodiments, a user may authorize a social network to control
one or more functions of the user’s STB or DVR based on actions of one or more other users
of the social network. For example, a user may authorize the social network to automatically
record television programs on the user’s DVR based on what friends of the user are watching
or are planning to watch. In some embodiments, the user may authorize the social network to
recommend shows to record on the user’s DVR based on what friends of the user are
watching or are planning to watch. Once the social network receives authorization from the

user to control the functions of the STB or DVR, the social network may determine social
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actions of friends of the user on the social network. For example, the social network may
determine from a social graph whether any friends of the user are watching a particular show
or are planning to watch a particular show. Based on the social actions of the friends of the
user, the social network may determine one or more instructions for the STB or DVR of the
user based at least in part on the social actions and then provide the instructions for the STB
or DVR. For example, if the social network determines that at least one friend is planning to
watch a particular show, the social network may provide instructions for the user’s DVR to

record the particular program.

BRIEF DESCRIPTION OF THE DRAWINGS

[5] FIGURE 1 illustrates an example network environment associated with a
social-networking system.

[6] FIGURE 2 illustrates an example social-networking system.

[7] FIGURE 3 illustrates an example social graph.



WO 2014/036362 PCT/US2013/057449

3 of 107

i8] FIGURE 4 illustrates an example network environment of an example social-
network environment.

19 FIGURE 5 illustrates an example cyvele of sharing of watched video content.

(101 FIGURE 6 iliustrates example sharing of a story regarding a content object to
multiple external services,

1111 FIGURE 7 illustrates gn example method for providing instructions to g set-
top box (§TB) of a user.

[12] FIGURE & illustrates an example network environment of an example social
TV dongle.

113] FIGURE 9 illustrates an example social TV dongle.

114]  FIGURE 10 illustrates an example method for concurrently displaying social
coptent with content being viewed ona TV,

18] FIGURE 11 illustrates an example modified video strean.

(16} FIGURE 12 illustrates an example method for displaying social content on top
of content currently being viewed ona TV.

{177 FPIGURE 13 illustrates an example environment for defermining what a user is
watching,

18]  FIGURE 14 illusirates an example method for determining what a user is
currently waiching.

[19]  FICURE 15 illustrates an example environment for determining identities of
one or raore users who are waiching content ona TV,

201  PLGURE 16 iliustrates an example method for determining identities of one or
more users who are watching contenton a TV,

23] FIGURE 17 illustrates an example envirorment for determining one or more
user products.

122]  FIGURE 18 illustraies an example method for determining one or more user
products.

23] FIGURE 19 illustrates an example environment for determining products
placed in programs.

124]  FIGURE 20 illustrates an example method for determining products placed in

Programs.
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28] FIGURE 21 illustrates an example environment in which a8 second screen is
utilized to present information related to what is currently being displayed ona TV,

261 FIGURE 22 illustrates an example method for utilizing a second screen o
present information related to what is currently being displayed ona TV,

(27} FIGURE 23 iHustrates an example environment for viilizing a second screen
to pariicipaie in a chat session related to what is currently being displayed ona TV,

28] FIGURE 24 illustrates an gxample method for utilizing a second screen {o
participate in a chat session related to what is currently being displayed ona TV,

1291 FIGURE 23 illustrates an example playlist for content to be viewed ona TV,

38} FIGURE 26 illustrates an example method of generaling an example shared
playlist,

(311 FPIGURE 27 illustrates example time-sensitive buitons that may be displayed
in response (o what is being shownona TV,

321  FIGURY 28 illustrates an example method for displaying time-sensitive
buttons in response to what is being shown onna TV,

[33]  FIGURE 29 illustrates an example environment in which devices may be
utilized as smart remote controls fora TV,

i34] FIGURE 30 illustrates an example method for utilizing devices as smart
remote controls fora TV,

[38] FIGURE 31 illustrates an example social programming guide (SPG).

36} FIGURE 32 illustrates an example method for providing an SPG.

{377 FIGURE 33 illustrates an example social graph,

[38] FIGURE 34 iHustrates an example method for sireaming media to multiple
user devices,

391 FIGURE 35 ilustrates an example comment visualizalion graph.

(48] FIGURE 36 illustrates an example method for providing an example comment
visualization graph.

[41] FIGURES 37A-B illustrate an example personal computing device,

1421  FIGURE 38 illustrates an example software architecture for information and
applications on a personal computing device,

431  FIGURE 39 tllustrates an exaruple corputing system,
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DESCRIPTION OF EXAMPLE EMBOQDIMENTS

144]  Particnlar enibodiments integrate a user’s set-top box (8TB) or digital video
recorder {DYVR) with a social networking system for enhanced control over what is recorded
and viewed by users of the social-networking system. Such integration may pervoit a user of
the social-networking system to authorize the social-networking system fo automatically
record shows that friends of the user are currently watching or are planning to watch on the
STR ar DVR of the user, In addition, this integration may allow a user to authorize friends of
the user to recommend content for the user to watch. The social-networking system may
provide instructions to the 8TB or DVR of the user o record or display the recommended
content,

[45] FIG. 1 illustraies an example network environment 100 associated with a
social-networldng system. Network environment 100 includes a nser 101, a client system
130, a social-networking system 160, and a third-party system 170 connected to each other by
a network 110, Although FIG. 1 illustrates g particular arrangement of user 101, client system
130, social-networking system 160, thivd-party system 170, and network 110, this disclosure
contemplates any suitable arrangement of user 101, clent system 130, social-networking
system 160, third-party systern 170, and network 110, As an example and not by way of
limitation, two or more of client system 130, social-networking system 160, and third-party
systern 170 way be connected to cach other directly, bypassing network 118, As another
example, two or more of client system 130, social-networking system 160, and third-party
systemn 170 may be physically or logically co-located with each other in whole or in part.
Moreover, although FIG. 1 illustrates a particnlar nomber of users 101, client aystems 130,
social-networking systems 160, third-party systems 170, and networks 110, this disclosure
contemplates any suiteble number of users 101, client systems 130, social-networking
systems 160, third-party systems 170, and networks 110, As an example and not by way of
timitation, network environment 100 may include multiple users 101, client system 139,
social-networking systerns 160, third-party systems 170, and networks 1O

(46 In particular embodiments, user 101 may be an individeal {(human user), an
entity (e.g., an enterprise, business, or third-party application), or a group {e.g., of individuals
or entities) that interacts or comymunicates with or over soclal-networking systern 160, In

particular embodiments, social-networking system 160 may be a network-addressable
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computing system hosting an onling social network, Social-networking system 160 may
generate, store, receive, and send socialnetworking date, such as, for example, user-profile
data, concepi-profile data, social-graph information, or other suitable dala related to the
ounfine social network. Social-networking systern 160 may be accessed by the other
compenents of network environment 100 either divectly or via network 110, In particular
ewbodiraents, social-networking system 160 may include an authorization server that allows
users 101 to opt in or opt oul of having their actions logged by sccial-networking systern 160
or shared with other systems {e.g., third-party systems 170), such ag, for example, by setting
appropriate privacy settings. In particular embodiments, third-party system 170 may be a
network-addressable computing system that can host websites that embed data from social-
networking system 160, Third-party system 170 may be accessed by the other components of
network environment 100 either directly or via network 110, In particular emnbodiments, one
or more users 101 may use one or more client sysiems 130 to access, send data to, and
receive data from social-networking system 160 or thisd-party system 170, Client systern 130
may access social-networking system 160 or third-party system 170 directly, via network
110, or via a third-party system. As an exarople and not by way of limitation, client system
130 may access third-party system 170 via soclal-networking system 160, Client system 130
may be any suitable computing device, such as, for example, a personal computer, a laptop
computer, a cellular telephone, a smartphone, or a tablet computer.

147]  This disclosure contemplates any suitable network 110, As an example and not
by way of limitation, one or more portions of network 110 may include an ad hoc network, an
intranet, an extranet, a virtual private network (VPN), a local area network (LAN), a wireless
LAN (WLAN), a wide area network {WAN), a wireless WAN (WWAN), a metropolitan area
network (MAN), a portion of the Internet, a portion of the Public Swiiched Telephone
Metwork (PSTN), a cellular {elephone network, or a combination of two or more of these,
Network 110 may include one or more networks 110,

[48] Links 150 may connect client system 130, social-networking systero 160, and
third-party systern 170 to compmmication network 110 or to each other. This disclosure
conternplates any suitable links 130. In particulsr embodiments, one or more links 150
include one or more wireline {such as for exarople Digital Subscriber Line (BSL) or Data
over (able Service Interface Specification (DOCSINY), wircless (such as for example Wi-Fi

or Worldwide Interoperability for Microwave Access (WiIMAX)), or optical {such as for
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example Synchronous Optical Network (SONET) or Synchronons Digital Hierarchy (S}
links. In particular embodiments, one or more links 150 each include an ad hoc neiwork, an
intranet, an extranet, a VPN, a LAN, 2 WLAN, a WAN, a WWAN, a MAN, a portion of the
Internet, a portion of the PSTN, a cellular technology-based network, a satellite
communications technology-based network, another Hok 150, or a combination of two or
more such links 150. Links 150 need not necessarily be the same throughout network
environment 100, One or more first Hinks 150 may differ in one or more respects from one or
more second links 150

{491 FIG. 2 is a diagram of one embodiment of a social networking system 160,
The embodiment of a social networking system 160 shown by FIG. 2 includes & web server
210, an action logger 215, an API request server 220, a relevance and ranking engine 225, a
comtent object classifier 260, a notification controller 265, an action log 230, g third-party
content obiect exposure log 270, an inference module 275, an avthorization server 235, a
search module 280, an ad targeting module 285, a user interface module 290, a user profile
store 240, a connection store 245, & thivd-party content store 250, and a location store 255, In
other embodiments, the social networking systern 160 may include additional, fewer, or
different modules for various applications. Conventional components such as network
interfaces, securily mechanisms, load balancers, failover servers, management and network
operations consoles, and the ke are not shown 50 as to not obscure the details of the system,

[38¢]  As described above in conjunction with FIG. 1, the social networking system
160 comprises a computing system that allows users to communicate or otherwise interact
with each other and access content as described herein. The social networking system 160
stores nser profiles describing the users of a social network in a nser profile store 240. The
user profiles include biographic, demographic, and other types of descriptive information,
such as work experience, educational history, hobbies or preferences, interests, location, and
the like. For example, the user profiie store 240 contains data structures with fields suitable
for describing a nser’s profile. When a new object of a particular type is created, the social
networking systern 160 initializes a new data structure, Le., a “node” of the corresponding
type, assigns & unigue object identifier to it, and begins to add data to the object as needed.
This might occur, for example, when a user becomes a user of the social networking system

160, the social networking system 160 generates a new instance of a user profile in the user
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profile store 240, assigns a unigue identifier to the user profile, and begins to populate the
flelds of the user profile with information provided by the user.

511 In addition, the user profile store 240 may include data structures suitable for
describing 4 user’s demographic data, behavioral data, and other social data. Demographic
data typically includes data about the user, such as age, gender, location, eic., e.g., as
included in the user’s profile. Behavioral data typically includes information about the user’s
activities within the social networking system 160, such as specific actions {posts, likes,
comiments, ete.), activity levels, usage statistics, eie. Other social data comprises information
about the user from within the social networking system 160 that is not strictly demographic
or behavioral, such as interests or affinities, etc. In one embodiment, user’s inferests may be
explicitly specified in the user’s profile or interesis that way be inferred from the user’s
activities in the social networking system {e.g., uploaded content, postings, reading of
messages, ete). Additionally, the user profile store 240 includes logic for maintaining user
interest information for users according to one or more categories. Categories may be
general or specific, e.g., if a user “likes” an article aboui a brand of shoes the category may be
the brand, or the general category of “shoes” or “clothing.” Multiple categories may apply to
a single user interest. In addition, the user profile store 240 may be accessed by other aspects
of the social networking system 160,

{321 For example, the user profile store 240 includes logic for maintaining interest
information for users according to one or more categories. Categories may be general or
specific, .., if a user “likes” an article about a brand of shoes the category may be the brand,
or the general category of “shoes” or “clothing.” Mudiiple categories may apply to & single
user irterest, In addition, the user profile siore 240 may be accessed by other aspects of the
social networking system 16{.

53]  The social networking systern 160 further stores data describing one or more
comnections between different users in a user connection store 245, The connection
information may indicate users who have similar or common work experience, group
memberships, hobbies, educational history, or are in any way related or share common
attributes.  Additionally, the social networking system 160 includes user-defined connections
between different users, allowing users to specify their relationships with other users. For
example, user-defined connections allow users to generate relationships with other users that

parallel the users’ real-life relationships, such as friends, co-workers, partners, and so forth,
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Users may select from predefined types of connections, or define their own connection types
as needed. The connection store 245 includes data structures suitable for describing a user’s
connections to other users, connections io third-party content object providers 170, or
connections to other entities. The connection stores 245 may also associate a connection type
with & user’s connections, which may be used in conjunction with the user’s privacy setting,
to regulate access to information about the user. In addition, the conncetion store 243 may be
accessed by other aspects of the social networking system 160

(547 The web server 210 links the social networking system to one or more client
devices 130 and/or one or more third-party content object providers 170 via the network 10,
The web server 210 serves web pages, as well as other web-related content, such as Java,
Flash, XML, and so forth. The web server 210 may include a mail server or other messaging
functionality for receiving and routing messages between the social networking system 160
and one or more client devices 130, The messages can be instant messages, queued messages
(e.g., email), iext and SMS messages, or any cther suitable messaging format.

58] The Application Prograruming luterface (APT) request server 220 allows one
or more thivd-party content object providers 170 to access information from the social
networking system 160 by calling one or more APIs. The API request server 220 also may
allow third-party content object providers 170 to send information to the social networking
system by calling APIs. For example, a third-party content object provider 170 sends an API
request to the social networking system 160 via the network 110 and the AP request server
220 receives the AP request. The API reguest server 220 proceases the reguest by calling an
APL sssociated with the API request to generate an appropriate response, which the AP
request server 220 communicates to the third-party content object provider 170 via the
network 110,

I56] The action logger 215 is capable of receiving communications from the web
server 210 about user actions on and/or off the social networking system 160, The action
logger 215 populates the action log 230 with information about user actions, allowing the
social networking system 160 to track or montior various actions taken by its users within the
social networking system 160 and cuiside of the social networking system 160, Any action
that a particular user takes with respect to another user is associated with cach user’s profile,
through information mainiained in the action log 230 or in a similar database or other data

repository, Examples of actions taken by a user within the social network 164 that are
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identified and siored may include, for example, adding a connection to another user, sending
a message to another user, reading a message from another user, viewing content associated
with another user, attending an event posted by another user or other actions interacting with
another user, When a user takes an action within the social networking sysiem 160, the
action is recorded in the action log 230, In one embodiment, the social networking system
maintains the sction log 230 as a database of entries. When an action is taken within the
social networking systern 160, an eniry for the action is added to the action log 230. The
slevance and ranking engine 225 includes logic for calculating a relevance score for content
objects {including both user-gencrated content objects and third-party content objecis)
relative to a user, for ranking the content obiects by their relevance scores, and for selecting
content objects for sending to users as notifications or as responses to user requests. To
calculate the relevance score, the relevance and ranking engine 225 determines a location
value by comparing the content ohiect location and a current Jocation for the user device 214,
determines an interest value based on whether the content object categories are included in
the user’s interests, determines a time value based on whether the current fime is within the
delivery time range for the content object, and determines a connection value based on how
many of the user’s connections are associated with the content obiject. Then, the relevance
and ranking engine 225 combines the location value, interesi value, connection value, and
timne value to determine the refevance score for the content object with respect to the user. In
one embodimnent the values are higher for a better fit {closer proximity, great similarity, etc.)
and approach a value of one, and are multiplied together to yield the relevance score. From
the relevance scores for each content object, the relevance and ranking engine 225 ranks the
content objects for a user, e.g., from highest relevance score to lowest. The relevance and
ranking engine 225 then can select content objects to send to a notification controller 265, or
can serve the highest ranked content object directly io the client device 130 as s
notification{s}.

1571 The conient object classifier 260 includes logie for assigning each of the
contenit objects a location, a category, and a delivery time range. Categories may reflect
various categories of user interests, and may be associated with the interesis themselves, e.g.,
a user “likes” an article about g brand of shoes and the category is the brand, or the article
about the shoe brand is assigned a general category of “shoes” or “clothing.” Multiple

categories may apply o a single content object. General or specific locations may be
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assigned to content obiects as well, e.g., a ¢ity, a particular street name or intersection, or
(GPS coordinates. A delivery time vange Is assigned to cach content object, e.g., using a
useful range based on the hours the associated business is open,

[88] Additionally, user actions may be associated with exposure to third-party
content objects from one or more third-party content object providers 170, Thus, in
conjunction with the action log 230, a third-party content object log 270 is maintained of user
exposures o such objects and when the last exposure cccurred. The action logger 213
receives data deseribing a user’s inferaction with an object and stores it to the third-party
content object log 270. The third-party content object log 270 includes logic for storing user
exposures o third-party content objects and associations between users and objects. The
exposure information can be used {o determine whether to expose the user to the same or
similar content objects, and for adjusting the ranking and selection of countent objects on the
basis of whether the user previously has been exposed to the same or similar content object.
In addition, if a user becomes associated with a content object via an action, e.g., uses an
incentive, goes to the location, stc., that information also is stored, and can be used {or re-
ranking and re-sclecting the content objects.

15381  The notification controller 265 provides information regarding content objects
to the client device 130, Information may be pushed to the client device 130 as notifications,
or information may be pulled to the user device responsive to a request received from the
ghent device 130, 1In the push circumstance, notifications of content objecis are initially
pushed according to a default rate. Based on user engagement with the notifications, the
notification contreller 265 may adjust the rate in which notifications are provided to the client
device 130. By adjusting the initial settings, the notification coniroller 265 provides
notifications of content objects to the client device 130 when the user is more likely (o engage
with the notifications. Information may be pulled to the user device at any time.
Additionally, the type of content that is provided fo the client device 130 may be updated
based on the user engagement,

1681  The authorization server 235 enforces one or more privacy seftings of the
users of the social networking system 160, A privacy setting of a user determines how
particular information associated with a user can be shared. The privacy selting comprises
the specification of particular information associated with a user and the specification of the

entity or entities with whom the information can be shared. Examples of entities with which
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information can be shared may include other users, applications, external websites or any
entity that can potentially access the information, The information that can be shared by a
user comprises user profile information like profile photo, phone nurnbers associated with the
user, user’s connections, actions taken by the user such as adding a connection, changing user
profile information and the like.

i61] The useful social information that is tracked and waintaived by a social
networking system can be thought of in lerms of a “social graph,” which includes a plurality
of nodes that are interconnected by a plurality of edges. Each node in the social graph may
represent someihing that can act on and/or be acted upon by another node.  Common
examples of nodes include users, non-person entitics, content objects, groups, events,
messages, concepts, and any other things that can he represented by an object in a social
networking system.  An edge between two nodes in the social graph represents a particular
kind of comnection between the two nodes, which may result from an action that was
performed by one of the nodes on the other nede.

621 The social networking system 160 may receive a requesi to associate the web
content with a node in the social networking system 160. An external website {(e.g,, of the
third party content obiect provider 170) incorporates a tag into the markup language
document for the web page(s) of the web content to claim ownership of the pages/domain in
the context of the social networking system 160, In some cases, an entire domain or
collection of web pages is associated with a unigue identifier that associates the web pages
with a node. Once established, the social networking system 160 tracks data associated with
the node in the action log 2360

[63] Data stored in the connection store 243, the user protile store 240 and the
action log 230 allows the social networking system 160 {o generate a social graph that uses
nodes to ideniify various objects and edges connecting nodes to identify relationships
between different objects,  An edge between two nodes in the social graph represents a
particular kind of connection between the two nodes, which may result from an action that
was performed by one of the nodes on the other node,

i64]  The third-party content object store 250 stores content objects received from
third parties. The third-party conient objects include informational content objects, such as

movie show times, restaurant menus, etc., as well as incentive content ohjects, such as
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coupons, discount tickets, gift certificates, etc. In addition, some third-party content objects
may include a combination of information and incentives.

1651  The location store 253 stores location information received from client devices
130 associated with users. The location information used by the social networking system
160 may be obtained direcily from client devices 130, e.g., at the tire a notification is to be
sent or at various predetermined time intervals, or the location information may be a last
stored location received from the client device 130, In addition, the location store 255 may
receive updated location information, e.g., in response 1o a change in the location of a chient
device 130. In one embodiment, if an updated location is received, the updated location is
provided to the relevance and ranking engine 2235 for re-ranking and/or re-selecting the third-
party content objects in view of the updated location information.

166] In general, the selection or ranking of content objects may occur at varying
intervals based on several variables, such as always at the beginning of g period during which
a notification would be served, or every X minutes during a period during which notifications
will be served, or every X minuies all the time {e.g., so that it's ready when a search
happens), only in response 0 a change in location or expiration of a delivery time for a
content object, etc. Alternatively, the ranking of content objects may occur as a result of user
demand. The user may exphicitly request the ranking by submitting a request for relevant
information happening within the vicinity of the user. The request may be received in
response to user selection of a “refresh” clement included in a user application associated
with the present disclosure. The request may also be implicit. For example, upon launching
of the user application, a request may be awtomatically received for the ranking.

i67]  The social networking system 160 implements context search using a confext
search module 280, Context search resulis are search resulis that are relevant to the user
based on their current location as well as thelr social information. In this way, the contexi
search results are tatlored o the user’s interests, connections, and location at the time of the
search, The context search module 280 incorporates location information, search results and
relevance score information obtained from the relevance and ranking engine 225 in order o
provide a ranked list of search results and/or for selection of thivd-party content objects as the
hasis for serving notifications.

687 The ad pricing module 285 combines social information, the current time, and

tocation information to provide relevani advertisements, in the form of notifications, to a
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user. Advertisements of increased relevance to a user are more likely to result in a purchase.
Dividing consumers according fo their interests based on social information aliows merchants
to calculate the value of thelr potential customers, Advertisements provided through the
social networking system 160 may be priced according io the value of the customer to the
merchant, as indicated by their social information.

1691 In one embodiment, the Ul {or User Interface) module 290 is configured to
display a map containing pins on a client device 130, where gach pin represents & content
object in actionable proximity o a user {e.g., a nearby friend, deal, ete.). The content objects
sefected to be presented as pins to the user are those content objects with sufficiently high
relevance scores. Multiple pins for a nearby area can be clustered. The Ul module 290
provides the user with the ability to switch between zoom levels for the map, thereby
showing pins at varying distances from the user’s current location {e.g., nearby, close, and
far). In one embodiment, the voom levels are based on the exisience of relevant content
rather than being predetermined distances from the user.

(78]  In one embodiment, the Ul module 2990 is configured to display a ranked list
of search results on a clent device 130 that have been ranked by the context search module
280, The Ul module 290 is additionally configured to generate an advertiserent dashboard
for merchants advertising through the social nefworking systemn 160, The advertisement
dashboard allows merchants to control the disiribution and price they pay for their
advertisements. For both functions, the Ul module is configured to generate a user interface
that a client device 130 or a third-party content object provider {or merchant) 130 may
interact with.

[71]  An inference module 275 determines overlapping interests between users in
the social networking system 160, By determining the overlapping interests between a user
and s or her friends, the inference module 275 may identify which interests may be fmputed
o the user based on the interests of the user's friends. Thus, through the user’s friends, the
inference module 275 allows the social networking systemn 160 to identify interests for the
user that are not explicitly indicated by the user.

721 The third-party content object store 250 stores content objects received from
third parties. The third-party conient objects include informational content objects, such a3
movie show times, movie reviews, restaurant reviews, restaurant menus, product information

and reviews, eto., as well as incentive corntent objects, such as coupons, discount tickets, gift
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cerfificates, ete. In addition, some third-party content obiects may include a combination of
information and incentives,

73]  The location store 255 stores location information received from user devices
associated with users. The location information used by the social networking system 160
may be obtained directly from chient devices 130, e.g., at the time a notification is to be sent
or gt various predetermined time intervals, or the location information may be a last stored
focation received from the client device 130, The location information may also be obtained
along with a request from a user. In addition, the location store 235 may receive updated
Iocation information, e.g., in response o 8 change in the location of a client deviee 130, In
one embodiment, if an updated location is received, the updated location is provided to the
relevance and ranking engine 225 for re-ranking and or re-selection of the content objects in
view of the updated location information,

[74f  FIG. 3 illustrates an example social graph 300, In particular embodiments,
social-networking system 160 may store one or more social graphs 300 in one or more data
stores. In particular embodiments, social graph 300 may include multiple nodes—which may
include multiple user nodes 302 or multiple concept nodes 304—and multiple edges 300
connecting the nodes, Example social graph 300 illustrated in FIG. 3 is shown, for didactic
murposes, in a two-dimensional visual wap representation. In particular embodiments, a
social-networking svstemn 160, client system 130, or third-party system 178 may access social
praph 300 and related social-graph information for suitable applications. The nodes and edges
of social graph 300 may be stored as data objects, for example, in a data store {such as 5
social-graph database). Such a data store way include one or more searchable or queryable
indexes of nodes or edges of social graph 300,

751 In particular embodiments, a user node 302 may correspond o a user of
social-networking system 160. As an example and not by way of limitation, a user may be an
individual (human user), an entity {e.g., an enterprise, business, or third-party application}, or
a group {e.g., of individuals or entities) that interacts or communicates with or over social-
networking system 160, In particular erbodiments, when a user registers for an acconnt with
social-networking system 160, soclal-networking systemn 160 may create a user node 302
cotresponding to the user, and store the user node 302 in one or more data stores. Users and
user nodes 302 described herein may, where appropriate, refer to registered users and user

nodes 302 associated with registered users, In addition or as an alternative, users and user
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nodes 302 described herein may, where appropriate, refer {0 users that have not registered
with social-networking system 160, In particular embodiments, & vser node 302 way be
associated with information provided by a user or information gathered by various systems,
including soctal-networking systerm 160, &s an example and not by way of lmitation, a user
may provide his or her name, profile picture, contact information, birth date. sex, mariial
status, family status, employment, education background, preferences, interests, or other
demographic information. In particular embodiments, a user node 302 may be associated with
one or more data objects corresponding to information associated with a user. In particular
embodimenis, a user node 302 may correspond 1o one or more webpages or one o7 More user-
profile pages (which may be webpages).

{76] In particular embodiments, a concept node 304 may correspond to a concept.
As an example and not by way of limitation, a concept may correspond to a place (such as,
for example, a movie theater, restavrant, landmark, or city), a website {such as, for example,
a website associated with social-network system 160 or a third-party website associated with
a web-application server); an entity (such as, for example, a person, business, group, sports
tearn, or celebrity); a resource (such as, for example, an audio file, video file, digital photo,
text file, structured document, or application) which may be located within social-networking
system 160 or on an external server, such as a web-application server; real or intellectual
property (such as, for example, a sculpture, painting, movie, gavse, song, 1des, photograph, or
written work); a game; an activity; an idea or theory; another suitable coneept; or two or more
such congepts. A concept node 304 may be associated with information of a concept provided
by & user or information gathered by various systems, including social-networking system
160, As an example and not by way of limitation, information of a concept may include a
name or a title; one or more images (e.g., an image of the cover page of a book); a location
{e.g., an address or a geographical location); a website (which may be associated with a
URL); contact information {e.g., a phone number or an email address); other suitable concept
information; or any suitable combination of such information. In particular embodiments, a
concept node 304 may be associated with one or more data objects corresponding 1o
information associated with concept node 304. In particular embodirents, a concept node
304 may correspond io @ webpage.

{771 In particular embodiments, a node in social graph 300 may represent or be
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represented by a webpage (which may be referred 1o as a “profile page”). Profile pages may
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be hosted by or accessible to social-networking system 160, Profile pages may alse be hosted
on third-party websites associated with a third-party server 170, As an example and not by
way of limitation, a profile page corresponding to a particular external webpage may be the
particular external webpage and the profile page may correspond 1o a particular concept node
304. Profile pages may be viewable by all or a selecied subset of other users. As an example
and not by way of limitation, a user node 302 may have a corresponding user-profile page in
which the corresponding user may add content, make declarations, or otherwise express
himself or herself. As another example and not by way of limitation, a concept node 304 may
have a comresponding concept-profile page in which one or more users may add content,
make declarations, or express themselves, particularly in relation to the concept
corresponding {o concept node 304,

(78]  In particular embodiments, a concept node 304 may represent a third-party
webpage or resource hosted by a third-party system 170, The third-party webpage or resource
may include, among other elements, content, a selectable or other icon, or other inter-actable
object {which may be implemented, for example, in JavaScript, AJAX, or PHP codes)
representing an action or activity, As an exaruple and not by way of limitation, g third-party

3T 6

webpage may include a selectable icon such as “like,” “check in,” “eal, recommend,” or
another suitable action or activity, A user viewing the third-party webpage may perform an
action by selecting one of the icons (e.g.. “eat”™), causing a client system 130 to send to social-
networking system 160 a message indicating the user’s action. In response to the message,
social-networking system 160 may create an edge (e.g., an “eat” edge) between a user node
302 corresponding to the user and a concept node 304 corresponding to the third-party
webpage or resource and store edge 306 in one or more data siores.

1791 In particular embodiments, a pair of nodes in social graph 300 may be
connected to each other by one or more edges 306. An edge 306 connecting a pair of nodes
may represent a relationship between the pair of nodes. In particular evabodiments, an edge
306 may include or represent one or more data objects or atiributes corresponding to the
relationship between a pair of nodes. As an example and not by way of limitation, a first user
may indicate that a second user is a “friend” of the first user. In response to this indication,
soctal-networking system 160 may send a “friend request” to the second user. If the second
user confirms the “friend request,” social-networking system 160 may create an edge 306

connecting the first user’s user node 302 to the second user’s user node 302 in social graph
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300 and store edge 306 as social-graph information in one or more of data stores 24. In the
example of FIG. 3, social graph 300 includes an edge 306 indicating a friend relation between
user nedes 302 of user “A” and user “B” and an edge indicating a {nend relation between
user nodes 302 of user “(” and user “B.” Although this disclosure describes or iHastrates
particular edges 306 with particular attributes connecting particular user nodes 302, this
disclosure coniemplaies any suitable edges 306 with any sutiable atfributes connecting user
nodes 302, As an example and not by way of limitation, an edge 306 may represent a
friendship, family relationship, business or employment relationship, fan relationship,
follower relationship, visitor relationship, subscriber relationship, superior/subordinate
relationship, reciprocal relationship, non-reciprocal relationship, another suitable type of
relationship, or two or more such relationships, Moreover, although this disclosure generally
describes nodes as being connected, this disclosure also describes users or concepts as being
connected. Herein, references to users or concepts heing conmected may, where appropriate,
refer to the nodes corresponding to those users or concepts being connected n sooial graph
300 by one or more edges 306.

I88]  In particular embodiments, an edge 306 between a user node 302 and a
concept node 304 may represent a particular action or activity performed by a user associated
with user node 302 toward a concept associated with a concept node 304, As an example and
not by way of limitation, as tilustrated in FIG. 3, a user may “like,” “attended,” “played,”
“listened,” “cooked,” “worked at,” or “watched” a concept, each of which may correspond {o
a edge type or subtype. A concept-profile page corresponding to a concept node 304 may
include, for example, a selectable “check in” icon (such as, for example, a clickable “check
in” icon) or a selectable “add to favorites” twon. Similarly, after a user clicks these jcons,
social-networking sysiem 160 may create a “favorite” edge or a “check in” edge in response
to & user’s action corresponding fo a respective action, As ancther example and not by way of
limitation, a user {user “C”} may Hsten to & particular song (“lmagine™) using a particular
application (SPOTIFY, which is an online music application), In this case, social-neiworking
systemn 160 may create a “listened” edge 306 and a “used” edge {as illustrated in FIG. 3}
between user nodes 302 corresponding to the user and concept nodes 304 corrssponding fo
the song and application to indicate that the user lstened to the song and used the application.
Moreover, social-networking system 160 may create a “played” edge 306 (as illustrated in

FIG. 3) between concept nodes 304 corresponding to the song and the application to indicate
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that the particular song was played by the particular application. In this case, “plaved” edge
306 corresponds to an action performed by an external application (SPOTIFY} on an external
audio file (the song “Imagine”™). Although this disclosure describes particular edges 306 with
particular attributes connecting user nodes 302 and concept nodes 304, this disclosure
contemplates any suitable edges 306 with any suitable attributes connecting user nodes 302
and concept nodes 304, Moreover, although this disclosure describes edges between a user
node 302 and a concept node 304 representing a single relationship, this disclosure
conternplates edges between a user node 302 and a concept node 304 representing one or
more relationships. As an example and not by way of limitation, an edge 306 may represent
both that a user likes and has used at a particular concept. Allernatively, avother edge 306
may represent each type of relationship (or muliiples of a siugle relationship) between a user
node 302 and a concept node 304 (as illustrated in FIG. 3 between user node 302 for user “E”
and concept node 304 for “SPOTIFY™).

811 In particular embodiments, social-networking system 160 may create an edge
306 between a user node 302 and a concept node 304 in social graph 300. As an example and
not by way of limitation, a user viewing a concept-profile page (such as, for example, by
using @ web browser or a special-purpose application hosted by the user’s client system 130;
may indicate that he or she likes the concept represented by the concept node 304 by clicking
or selecting a “Like” icon, which may cause the user’s client systern 130 to send to social-
networking svstem 160 a message indicating the user’s liking of the concept associated with
the concept-profile page. In response to the message, social-networking system 160 may
create an edge 306 between user node 302 associaied with the user and concept node 304, as
illustrated by “like” edge 306 between the user and concept node 304, In particular
embodiments, social-networking system 160 may store an edge 306 in one or more data
stores. In particular embodiments, an edge 306 may be automatically formed by social-
networking system 160 in response to a particular user action. As an example and nol by way
of limitation, if a first user uploads & picture, watches a movie, or listens to a song, an edge
306 may be formed between user node 302 corresponding to the first user and concept nodes
304 corresponding to those concepis. Although this disclosure describes forming particular
edges 306 in particular manners, this disclosure contemplates forming any suitable edges 306

in any suitable manner.



WO 2014/036362 PCT/US2013/057449

20 ot 107

{82] FIG. 4 illustrates an example network envirenment for an example social
networking system enabling social TV viewing, Social networking system 160 may be
connected via network 110 such as the Internet to a plurality of connected devices 404.
Connected devices 404 may include, without Hmitation, Intemet-enabled television sels 4043
that conneet to network 110 through a local internet service provider (ISP), mobile devices
404% that connect to network 119 through a wireless connection such a8 a wireless cellular
data network, or TVs 4044 that connect to the Internet (network 110} through a STH or
gateway device 404c. STB/gateway 404c may be any hardware or software that delivers
content or possesses a network interface card (NIC) for connecting to a local area network
(LAN). For example, STB/gateway 404¢ may be a cable box provided by an M5O, such as
Comeast, Time Warner, AT&T U-verse, or Dish Network, In such examples, STB/gateway
404c may receive content from MSOs 402, As another example, STB/gateway 404c may be
a device that streams video from third-party internet sites or services such as OTT providers
403, Fxamples of such gateways 404c include, without limitation, devices from Roku,
Boxee, Apple TV, and Google TV that allow users to acesss content from OTT providers 403
such as NetFlix, Huly, Amazon Video, YouTube, and the like. In some embodiments,
STB/gateway 404c may be a stand-alone device, In other embodiments, the functionality of
STR/gateway 404c may be tncorporated into TVs 4044,

[83]  In general, a user's soctal connections or activities can be used 1o customize of
personalize the nser's experience with a social TV viewing system such as the system of FIG.
4. Some embodiments may utilize methods o customize a user’s experience as described in
U.8, Patent Application No. 12/759,676 entitled “Token-Activated, Federated Access 1o
Social Network Information,” which is incorporated herein by reference. In particular
embodiments, connected devices 404 recetve content from MSOs 402 or OTT providers 403
while receiving or sending social data to social networking system 160, For example, a user
watching a particnlar TV show or movie on either service may choose to share that he or she
is currently viewing the program to his or her friends. Conversely, a user browsing the
Electronic Programming Guide (EPG) of an MSO 402 or the content navigator of an OTT
provider 403 may be presented with social data including the content that his or her friends
on social petworking system 160 have watched, are currently watching, or plan to waich.
Thus, after exchanging anth messages 406 with social networking system 160 o authenticate

the user's social networking identity with his or her conpected device 404, connected devices
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404 may recetve discover messages 40¥ that identify content being consumed or watched by
his or her friends on the social network, and send share messages 407 io inform social
networking system 160 of what the user has, is, or plans fo watch or “consume.” Although
FIG. 4 depicts these messages as being sent directly between social networking system 160
and connected devices 404, in particular embodiments, aothorization, share, and discover
messages 406, 407, and 408 may be exchanged between the provider from which content is
being accessed, namely, MSOs 402 and OTT providers 403, This disclosure contemplates
any suitable means of routing messages from viewing devices 404 to social networking
system 160,

i%4f Although increasingly rare, there are scenarios wherein a particular user of the
sacial networking sysiem has no means of linking his TV or viewing device to social
networking system 160, Unconnected devices 405 lack any means of connecting 1o
Internet/network 110, For example, & user may not have a local ISP, and enly TV service
from an MSO. As another example, a user may have both cable service from an MBSO as well
as internct access from a local ISP, but his or her 8TB 404¢ may not include a NIC, o such
configurations, MSO 402 communicates anthorization, share, and discover messages with
social networking system 160, and unconnected devices 405 conmmunicate, via 5TB 40de,
only with M50s 402,

1851  In particular embodiments, content may be delivered to user devices 404 and
405 tagged with content identifiers and metadata. For example, Corncast may wiilize its own
proprietary EPG data format that lists the program name, air date, actors, producer, direcior,
etc. In particular embodiments, content providers 402 and 403 may obtain content identifiers
and metadata from content databases 401, such as the Rovi Corporation.  Each particular
piece of content may be sent from devices 404, or, in particular embodiments, via content
providers 402 and 403, as graph data including 8 graph object and graph action.  As
previously discussed, social networking system 160 may de-duplicate graph data for the same
graph obiect in a graph data store by comparing various altributes about the content object;
for example, name, actors, duration, air date, ete. Thus, social networking system 160 may
attribute graph data sent from Hulu that a particular user watched the critically-acclaimed
feature film “The Marine” 1o the same graph object as a wser cusrenily watching “The
Marine” on Comcast digital cable, irrespective of the source and format of the content

meigdata,
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186]  FIG. 5 conceptually illustrates a eycle of sharing of waitched video content.
At authorization phase 501, a particular user 101 authenticates her social networking user
identifier with a device 404 or 405 on which she wishes to browse or view content. As
previously discussed, devices 404/405 may be any device on which a user may view content,
including a personal computing device including a browser application viewing a website of
an OTT provider 403, television, or mebile device running a dedicated application for a
content provider. In particular embodiments, a user may associate accounts on multiple
external services with bis or her social networking identifier, and permit the external services
to query the social graph or publish graph data to social networking system 160, For
example, user 101 may associate her Hulu account, Netflix account, and ATT U-Verse
account with her social networking user identifier and password, thereby sharing all content
across multiple content delivery services with the social network, and therefore, her friends
o the social network,

[87] At consumption & sharing phase 502, user 101 consurnes content by watching
or quewing video conient, and shares a story of the consumption with social networking
systens 160. In particular embodiments, user 101 may expliciily share a story of her
consumption of the comtent with social networking system 160 by actively selecling sharing
buttons on a user interface. In particular embodiments, sharing ocours passively withoul user
selection. When stories of content consumption by user 101 are sent to social networking
systern 160, the friends 101a-e of user 101 may view the sharing stories, thereby discovering
new content to consume. In particular embodiments, user 101 may specify which of her
friends 101a-e may view her consumption stories. In particular embodiments, user 101 may
have different privacy settings for actively and passively shared consumption stories

I88] At discovery phase 503, user 101 may view consumption stories published by
her friends 101a-e. As previously stated, the ability of user 101 to view consumption stories
published by the user’s fidends 101a-¢ depends on the privacy seftings of each individual user
101a-e. Thus, the conceptual framework of FIG. § describes a cyele where users are
constantly discovering new content shered by their friends, consuming content, and sharing
content with their friends, Hence the user experience both on and off social networking
system 160 is enhanced.

1891  FIG. 6 conceptually illustrates publishing a consumption story across multiple

distribution channels, In FIG, 6, user 101 shares a stalement 603 to social networking sysiem
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160 (and consequently, the friends of user 101) that she is currently “watching Lone
Survivor.,”  As discussed above, social networking system 160 processes the graph data
received from the content service provider from which user 101 is watching “Lone Survivor,”
and processes the graph data to map it {o a single content identifier. The resuliant story may
be published to a number of chanuels, such as websites 601, applications (“apps”) 602, the
social networking system itself 601, and social plug-ins 604,

[(9¢] In particular embodiments, consumption stories are not “pushed” to
distribution services 601-604, but rather the service issues a request o social networking
system 160 to query the social graph. For example, when a user logs into the clicker website
601 with their social networking 1D, a script of a plug-in ernbedded in the markup language
delivered to the user device may issue a query to the social graph containing the user’s secial
veiworking identifier. In response, social networking system 160 may return all the user’s
friends consumption stories, and the plug-in may display the consumption stories on a
predetermined portion of the page. In particular embodiments, the third party syster 170 is
responsible for mapping social graph content identifiers recsived from social networking
system 160 to content on its own website.

1911 As another exaraple, when a user accesses a mobile application 602 on hus or
her mobile device (such as an iPhone or iPad), the application may issue a query to the social
graph for consumption stories of the friend whose account is associated with the mobile
device, In particular embodiments, social networking system 160 is responsible for the
mapping from social graph content identifiers to the content identifiers used by third party
system 170, For exampie, if a user accesses his or her progranuming guide on her AT&T U-
Verse service, the social networking system may return data that associates published
consumption stories with programs within the programming guide.

1921 In some enibodiments, user 101 may authorize social networking system 160
to directly control the user’s DVR or 8TB. For example, a user’s STB/gateway 404¢ may
include 8 DVR for recording TV shows or other content for later viewing, User 101 may
indicate to social networking system 160 one or more preferences regarding to what extent
social networking system 160 is authorized to directly control content that is recorded on the
user’s DVR. In one embodiment, the preferences include an authorization for social
networking systemn 160 to divectly program the user's DVR to record TV shows or other

content based on what friends 101a-e of user 101 are cwrrently watching or plan to watch,
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For example, social networking system 160 may determine from posts of friends 101a-e on
social networking system 160 that at least one friend is currently watching or planning to
watch the show “Lone Surviver.” An example of a post may be, *I can’t wait to waich Lone
Survivor tonight.” If user 101 has auwthorized social networking system 160 to directly
control his DVR, social networking system 160 sends instructions to the user’s DVR o
record the show “Lone Survivor.” In certain embodiments, this may inchude determining a
particular start time, channel, and duration for the show “Lonve Survivor” and then sending
instructions to the user’s DVR io begin recording the determined channel at the determined
start time and for the determined duration. In some embodiments, the particular start time,
channel, and duration of known shows may be determined by communicating with MSOs
402, OTT providers 403, or content databases 401,

193] In another example, user 101 may indicate an awthorization for social
networking system 160 to directly program the user’s DVR o record TV shows or other
content based on the posts of user 101, For example, social networking systern 160 may
determine from posts of user 101 that the user is interested in the show “Lone Surviver” An
example of a post by user 107 may be a comment such as “that show looks interesting” that i
made in response fo a friend’s post about the show “Lone Survivor” If wser 101 has
authorized social networking systers 160 to directly control his DVR based on posts of user
101, social networking system 160 sends instructions 1o the user’s DVR 1o record the show
“Lone Survivor” as described ghove,

i94] In another example, user 101 may indicate an authorization for social
networking system 160 to directly control the user’s 8TB to view TV shows or other content
based on conient that is shared with user 101 by other users {e.g., frlends). For example,
social networking system 160 may determine that a friend of user 101 has shared the show
“Fone Survivor” with user 101, If user 101 has authorized social networking system 160 to
directly control his STB based on content shared by his friends, social networking system 160
may send instructions to the $T8 of user 101 to view the show “Lone Survivor,” This may
inchude, for example, tuning to the appropriate channel to view “Lone Surviver.”

951 In seme ewbodiments, user 101 may indicate a preference that social
networking system 160 seeks the user’s permission before directly programming the user’s
DVR, For example, once social networking system 160 determines that at least one friend

101a-e of user 101 is currently watching or is planning to waich a particular TV show, social
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networking system 160 may send an authorization message to user 101 recommending that
nser 101 records the particular TV show. As g specific example for Hllustrative purposes
only, & particular friend 10%a-c of user 101 way post the ressage “f can’t wait to waich Lone
Survivor tonight” to social networking system 160, Social networking system 160 may then
notify user 101 that his friend is planning to watch “Lone Surviver.” In cerfain embodiments,
the notification may be via ematl, text messaging, a post on social networking system 160, or
any other appropriate method. The notification may also include a request for user 101 to
authorize social networking system 160 to avtomatically record “Lone Survivor” for the nser.
For example, the notification may include a hyperlink, button, or any other appropriate
method that allows the user to easily approve social networking system 160 to record the
show. If the user takes the appropriaie steps 1o authorize social networking system 160 to
record the show, social networking system 160 sends instructions to the user’s DVR to record
the show “Lone Surviver” gs discussed above, I the user does not take the appropriste
steps to authorize social networking system 160 to record the show, social networking system
164 does not send instructions to the user’s DVR to record the show “Lone Survivor”

96] In cerlain embodiments, user 101 may authorize one or more friends 101a-¢ to
directly control what is recorded on the user’s DVR. For example, user 101 may indicate to
social networking system 160 that certain friends 101a-¢ are authorized to recomnmend shows
to record on the user’'s DVR. As a specific example for tllustrative purposes only, user 18]
may indicate to social networking system 160 that friend 101a is authorized to record shows
on the DVR of user 101, Friend 101a may then interact with social networking system 160
using, for exampie, a web browser or mobile application to indicate to social networking
system 160 that he would lke for user 101 to view “Lone Survivor,” For example, fniend
101a may send a message to user 101 telling user 101 the he is planning to watch “Lone
Survivor” or inviting or inviting user 107 to watch “Lone Survivor” that friend 101a is
currently watching. In some circumstances, however, user 101 may not view the message of
imteract with the invite before the show airs {or after a certain period of time). In such
circumstances, social networking system 160 may determine that user 101 will not be able to
view or record the show and thus take action to record the show for user 101, Te do this,
social networking system 160 may determine a particular start time, channel, and duration for
the show “Lone Surviver” and then send instructions to the DVR of user 101 to begin

recording the determined channel at the determined start time and for the determined
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duration. As a result, user 101 and friend 10%ta may each view the same show and may
subsequently interact via social networking system 160 about the show. Thus, the social
interaction between user 101 and friend 101a may be tmproved.

(971 In some embodiments, social networking systern 160 roay send instructions 1o
a user's STB to pause the current show that is being viewed by user 101 based on interactions
of the user with social networking system 160, For example, if user 101 is interacting with
social networking system 160 via another client system 1390, social networking system 160
may detect this interaction and send instructions to 8TB/gateway 404¢ of user 101 to pause
the current TV show that is being viewsd. As one example for illustrative purposes only,
user 101 may be interacting with social networking systerm 160 via a smartphone to, for
example, post messages to social networking system 160, If social networking sysiem 160
determines that user 101 has posted to social networking system 160 more than a
predeternmined number of fimes within a predetermined period of time, soclal networking
system 160 may determine that user 101 is not currently viewing the particular TV show and
thus send instructions to STR/gateway 404¢ of user 101 1o pause the TV show. As another
example, user 101 may be chatiing with friends 10la-¢ using a chat program of social
networking system 160, Social networking system 160 may detect that user 101 is
interacting with the chat program more than a predetenmined amount of time or has typed
more than 3 predetermined amount of text into the chat program and thus send instructions to
STH/gateway 404c of user 101 to pause any program that is currently being viewed by the
USEE.

{981 In one embodiment, social networking system 160 may send instructions to
STB/gateway 404¢ of user 101 to mute or pause the TV when user 101 receives a phone call.
For example, a mobile app of the social networking system 160 running on a smartphone of
user 101 may detect that user 101 has received a phone call. The mobile app may then send
an indication of the phone call to social networking system 160, Social networking system
160 may then send instructions to STB/gateway 404¢ of user 161 to pause or mute the current
TV show. As a result, user 101 may be able to focus on the phone call without having to
worry about manually pausing or muting the TV,

1997 FIG. 7 illustrates an example method 700 for providing instructions to a 318
of a user based on the user’s authorization. Method 700 may begin at step 710 where

authorization is recetved from a first user of a social-networking system to control at least in
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part one or more functions of a STB of the fivst user. In some embodimenis, the functions
may include recording shows or providing seiting to record shows, pausing or begin playing
shows on & TV, muting or un-muting the volume of the TV, turning on or off closed-
captioning ou the TV, turning on or off power to the TV, changing the channel being vigwed
on the TV, and the like. In certain embodiments, the received authorization from the first
user may indicate an authorization for the social-networking systern to automatically record
content on the user’s STB based on what the user’s friends are currently watching or are
planning to watch. In cerfain embodiments, the received authorization from the first user
may indicate an anthorization for the social-networking system to recommend to the first user
one or more shows to record based on what the user’s friends are currently walching or are
planning to watch., In cerfain embodiments, the received authorization from the first user
may indicate an anthorization for a friend of the first user to divectly control content recorded
on the first user’s STR. In some embodiments, the STB of the first user may refer o
STR/gateway 404c deseribed above. In certain embodiments, the 8T8 may include a DVR,
In some embodiments, the social-networking systerm refers to social networking system 160
described above and includes a graph such as social graph 300 described above.

1180F At step 720, one or more soclal actions of one or more second users of the
social-networking system are determined. In certain embodiments, the one or more second
users refer to friends 101a-e described above. In some embodiments, the one of more second
users are associated with a user node in the social graph of step 710, In some embodiments,
the user nodes of the one or more seeond users are connected to a user node associated with
the first user by one or more edges in the social graph. In certain embodiments, the
determined social actions of step 720 are related to current or fiture content consumption by
either the second users or the first user. For example, the determined social actions may refer
to posts by the first or second users to the social-networking system. In some embodiments,
the posis may indicate particolar content such as a TV show or movie that the user is
currently watching, is planning to watch, is liked by the user, or looks interesting to the user.
Tu certain embodiments, the determined social actions of step 720 refer to any interaction by
the first user with the social-networking systems. For example, the social actions may refer to
interaciing with a chat program of the social-nehworking system, posting messages (© the
social-networking systen, receiving a phone call on g mobile device in which an app of the

social-networking system is running, and the hike.
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{101} At step 730, one or more instructions for the STB of the firs user are
determined based at least in part on the social actions of step 720. For example, in
embodiments where the social actions of step 720 refer to current or future content
consumption such as posts that indicate that a user i3 currently watching or is planning (o
watch a particnlar TV show, the determined one or more instructions for the STB may
include instructions to record or view the particnlar TV show.  As another example, in
embodiments where the social actions of step 720 refer to interactions with the social-
networking system such as a user typing in a chat session, the determined one or more
insiractions for the STB may include instructions to pause the TV show currently being
viewed by the user. As yet another example, in embodiments where the social actions of step
720 refer to a mobile app of the social-networking system detecting that a user has received a
phone call on a mobile device, the determined one or more instructions for the STB may
include instructions to pause or mute the TV show currenily being viewed by the user. While
parficolar scenarios and instructions have been discussed, the disclosure anticipates any
appropriate instruction being determined based on users” social actions.

{1821 At step 740, the instructions determined in step 730 are provided for the ST
of the first user. In one embodiment, the instructions are provided by social networking
system 160 directly to the DVR or §8TB of the first user via network 110, In some
embodiments, the instructions are provided by social networking system 160 to the DVR or
ST of the first user vig OTT providers 403 or MSOs 402, In certain embodiments, the
instructions are provided to the DVR or 8TB of the first user via social TV dongle 810
described in more detail below. The disclosure anticipates any appropriate means of
providing the instructions to the DVR or STB of the first user. After step 740, method 700
may end.

{1831 Particular embodiments may repeat one or more steps of the method of FIG. 7,
where appropriate. Although this disclosure describes and ilhustrates particnlar steps of the
method of FIG. 7 as ocourring in a particular order, this disclosure conternplates any suitable
steps of the method of FIG. 7 oceurring in any suitable order. Moreover, although this
disclosure describes and illustrates particular components, devices, or systems carrying out
particular steps of the method of FIG. 7, this disclosure conteruplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps

of the method of FIG. 7.
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[104] FIG. 8 illusirates a social TV dongle 810 that may be utilized in some
ermbodiments of the network environment of FIG, 4. In geperal, social TV dongle 810 may
be any combination of hardware and software that resides between a content source 820 and 2
TV 830, Social TV dongle 810 may be communicatively (either bidirectional or
unidirectional) coupled to content source 820 and TV 830 via, for example, an HDMI cable
or any other appropriate link for sending video streams 850 and 860, Social TV dongle 810
may also be communicatively coupled to one or more mobile devices 840, social networking
system 160, and OTT providers 403 such as NetFlix, Hulu, Amazon Video, YouTube,
Spotify, and the Hke, For example, social TV dongle 810 may be wirelessly coupled to
mobile device 840 via BLUETOOTH, NFC, or any other appropriaie wireless
communications protocol, Social dongle 810 may also be communicatively coupled to social
networking system 160 and OTT providers 403 via for example, WiFi, Ethemnet, or an HDMI
cable. In some cmbodiments, social TV dongle 8§10 may send instructions via IR fo content
source £20. In certain embodiments, social TV dongle 810 may be configured as a Wikl
access point. [n some embodiments, social TV dongle 810 may be communicatively coupled
{0 a network such as the internet via an HDMI cable (e.g., an HDMI cable coupled to content
source 820 or TV 838.)

[165] In general, social TV dongle 810 receives a video stream 850 from content
source 820 and outputs a modified video stream 860 to TV 830, The modified video stream
860 may include social content from social networking system 160, For example, social TV
dongle 810 may overlay advertisements from social networking system 160 onte video
stream 850 in order to create modified video stream 860 for display on TV 830, As ancther
example, social TV dongle 810 may overlay (full screen or partial screen) notifications,
newsfeeds, tickers, or any other information from social networking system 160 onlo video
strearn 850 in order to create modified video stream 860 for display on TV 830, The
modified video stream 860 may also include content from OTT providers 403, For example,
TV dongle 810 may overlay videos from NetFlix onto video streamn 850 in order to create
modified video stream 860 for display on TV 830, A particular embodiment of social TV
dongle 810 is discussed in more detail below in reference to FIG. 9 A particular
embodiment of how social TV dongle 810 creates modified video stream 860 for display on

TV &30 is discussed in more detail below in reference to FIG. 11, In some embodiments,
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social TV dongle 810 may not be connected to any content source 820 and may instead serve
as the only input to TV 830,

1186} Content source 820 may be any device that ouipuis video siream &350 for
display on a TV 830, For example, content source 820 may be & 31B or DVE of user 101
such as STB/gateway 404¢ discussed above. In some embodiments content source 820 wmay
be a gaming console such as an XBOX, Wi, or PLAYSTATION. In some embodiments,
content source 820 may be any device from Roku, Boxee, Apple TV, or Google TV that
allows users to access content from OTT providers 403 such as NetFlix, Hulu, Amazon
Video, YouTube, and the hike.

(1671 TV 830 may be any device capable of displaying content such as video
streams from content sonrce 820 to nser 101, For exarple, TV 830 may be connected device
404, TV 4044, or unconnected device 405 discussed above, Mobile device 840 may be any
mobile computing device of user 101 such as a smartphone, tablet computer, laptop
coraputer, and the Hke. In some embodiments, mobile device §40 is mobile device 404b
discussed above.

1108] In operation, social TV dongle 810 receives video siream 830 that is output
fram content source 820, Social TV dongle 810 creates modified video stream 860 from
video stream %50 for display on TV 830. To create modified video stream 8o, some
ertbodiments of social TV dongle 810 overlay social content 870 from social networking
system 160, For example, social TV dongle 8§10 may receive video stream 830 associated
with a TV show via an HDMI cable from content source 820, Social TV dongle 810 may
overlay social content 870 on top of video stream 850 according fo instructions received from
social networking system 160 before outputiing modified video stream 860 to TV 830, Asa
result, user 101 may be able o view social content 870 from social networking system 160 on
TV 230 while watching the TV show. Social content 870 may include an advertisement
870a, notification §70b, newsfeed 870c, ticker 870d, chat session 870e, or any other
appropriate social content from social networking system 160, Various embodiments of
social content 8§70 that may be displayed on TV 830 on top of a TV show are discussed in
more detail below. While various embodiments are discussed in reference to viewing a TV
show on TV €30, it should be understood that social content 870 from social networking
system 160 may be displayed by social TV dongle 810 en TV 830 on top of any content {8.g.,

a video game, a movie, a blank sereen, eic.),
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[109] In some embodiments, social TV dongle 810 may overly advertisements 870a
from social networking system 160 on top of video stream 850 to create modified video
strearn 860 for display on TV 830, In some embodiments, advertisements &70a may take up
the entire screen of TV 830, In other embodiments, advertisements §70a may take up only a
portion of the screen of TV 830,  Advertisements 8702 may be any appropriate
advertisement,  As one example, advertisement 870z may a full-screen advertisement from
social networking system 160 that replaces a broadeast commercial in video stream 850 from,
for example, MSO 402 or OTT provider 403, In such embodiments, social TV dongle 810
may analyze incoming video stream 850 in order io determine when a broadcast commercial
in the video stream begins. Then, social TV dongle 810 may overlay a full-screen
advertisement 870a over the commercial. In one embodiment, advertisement 870a may be
for a product that is currently being displayed in g TV show. As an example for iHnstrative

2

purposes only, consider & TV show in which the product “Mega-Cola” is shown in a
particular scene. Social TV dongle 810 may receive an advertisement form social networking
system 160 for Mega-Cola and display a small advertisement for Mega-Cola while the
product is being shown in the scene. Particular embodiments of determining product
placernent ina TV show are discussed further below in reference to FIG. 19,

[118] In some embodiments, social networking system 160 may sell advertiserments
based on what users 101 have explicitly indicated they will watch or record. For example,
social networking system 160 may analyze pests to social networking sysiem 160 to
determine which users have indicated they are planning o waich a particular show. In some
embodiments, social networking system 160 may determine what shows users 101 have
instructed a DVR to record, Social networking system 160 may then sell advertisements
which are targeted to the group of users that the social networking system 160 determined are
planning to watch the particular show.

[113] In some embodiments, social TV dongle 810 may overly notifications 870b
from social networking system 160 on top of video stream 850 to create modified video
stream 860 for display on TV 8§30, For example, if one or more {riends 101a-¢ of aser 101
have posted messages o social networking system 160 about a particular show, the messages
may be displayed on TV §30 while the user is watching the show. In some embodiments,
netifications 870b may be relevant to or related to the current show being viewed on TV 830,

For example, if a particular friend of user 101 has posted “this episode of Lone Survivor s
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really good tonight,” & notification 870b may appear on TV 83¢ of user 101 while the show
“Lone Survivor” is being viewed. In some embodiments, notification 870b may indicate one
or more of the friend’s name, the friend’s avatar, and the friend’s message, For example,
notification 870b may include “Friend A says: this episode of Loue Survivor is really good
fonight,”

11121 In certain embodiments, messages from friends 101a-e are shown to user 1010
at the point in a show in which the messages were posted, regardless of whether the show is
being viewed in real-time or time-delayed. To accomplish this, certain embodiments time-
stanp posts o social networking system 160 with a time that is relative to a particular show.
For example, if a friend 101a posts a comment about a particular show fifteen minutes after
the begimning of the show, the cormment may be tme-stamped with a time that indicates il
was posted fifteen minutes into the show. Then, if avother user 101 is viewing a recorded
version of the same show {i.e., a time-delayed version), the friend’s comment may appear at
the same point in the show (Le., fifteen minutes after the beginning of the show) for user 101
In embodiments where user 101 and fiiend 101a are both viewing the same live show, social
TV dongle 810 may display to user 101 posts by friend 101a about the show immediately
after they are posted.

[113] In one embodiment, social TV dongle 819 may overlay newsfeed 870¢, ticker
8704, and chat session 870¢ from social networking system 160 on top of a TV show being
viewed by user 101 on TV 830, Newsfeed 870c¢ may refer to any list of social content from
social networking system 160 for user 101, For example, newsfeed 870¢ may include
friends’ posts, friends’ status updates, friends’ photo, friends’ likes, or any other social
content from social networking system 160 according fo social graph 300, Ticker 870d may
refer to real-time updates of stocks, sporis scores, or any other data of user 101, Chat
sessions 870e may include messages exchanged between user 101 and one or more friends
1(la-e using, for example, a chat interface on a website or mobile device 8340, Particular
embodimentis of chat sessions are discussed in more detail below in reference to FIG. 23,

{114} In some embodimenis, social content 870 may be filtered to only display Hems
ihat are relevant to the show the user is watching. For example, only content in newsieed
870c of user 101 that is relevant to the particular show user 101 is currently watching may be
displayed on top of the show. As another example, only content in ticker 870d that is

relevant to the current sport that user 101 is viewing may be displayed on TV 830, For
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example, if user 101 is currently viewing a baseball game, only baseball scores or baseball-
related information from ticker 8704 may be displayed on top of the current baseball game
being viewed by user 101

[118] As discussed above, social networking systern 160 may overlay broadeast
commercials with advertisements 8703 from soclal networking system 160, In some
embodimenis, secial networking system 160 may provide a bidding scheme for displaying
advertisements 870a from social networking system 160 for users on TV 830, For example,
social networking system 160 may allow MSO 402 to submit g bid to social networking
system 160 to display broadeast advertisements on TV 830 instead of advertisements 870z
from social networking system 160, Then, based on the bid of MSO 402, social networking
system 160 may determine whether or not fo overlay a broadeast comumercial with
advertisements 870a from social networking system 160, As one example, if the bid from
MSCO 402 is not greater than a predetermined price, social networking system 160 wmay
completely overlay broadeast commercials with advertisements 870a from social networking
system 160,

[116] In some embodiments, user 101 may “check in” with social networking
system 160 using social TV dongle 810, In some embodiments, user 101 may “check in” by
interacting with social TV dongle 810 using mobile device 840 to indicate the current
location of user 101 to social networking system 160, For example, user 101 may press a
“check in” button displayed in a mobile app of social networking system 160 on mobile
device 840 when user 101 is in proximity to social TV dongle 810, Social TV dongle 810
may then send information to social networking system 160 that indicales that user 101 has
checked in at home. As a result, a post such as “User 101 has checked in at home”™ may be
posted to social networking system 160 for user 101 and made available to friends 101a-¢ of
user 101, In another example, user 101 may visit the home of friend 101a and press a “Check
in” button: displayed in a mobile app of social networking system 160 on mobile device 840
when user 101 is in proximity o the social TV dongle 810 of friend 10la. The social TV
dongle 810 of friend 101a may then send information to social networking sysiem 160 that
indicates that user 101 has checked in af the home of friend 101a. As a result, a post such as
“User 101 has checked in at the home of friend 101 2” may be posted 1o social networking

system 160 for user 101 and made available to friends 101a-e of user 101
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1117} FIG. 9 illustrates a particular embodiment of soclal TV dongle 10, In this
embodiment, social TV dongle 810 includes a CPU 911, flash memory 912, RAM 913,
HIDMI receiver 914, IR receiver 915, USB client 916, power management IC (PMIC) 97,
WiFVBRLUETOOTH transceiver 918, HDMI transmitier 919, IR transmitter 921 and USH
host 922, HDMI receiver 914 receives video stream 830 from contert source 820 via an
HIMI cable. IR receiver 915 receives IR cormmunications from a remote control device 950,
USR client 916 communicates with any device such as a PC via USB. PMIC 817 provides
power to social TV dongle 810 via a USB cable plugged into a wall adapler or PC 960
WiF/BLUBTOOTH transceiver 918 communicates with mobile device 840 and social
networking system 160 using the WiFt and BLUETOOTH, respectively. HDMI transmitier
919 communicates modified video stream 860 to TV 830 via an HDMI cable. IR transruiiter
921 communicates IR instructions to STR/gateway 404c. USB host 922 provides USB
communications to devices such as a web cam 970, Devices 914-922 are communicatively
coupled to CPU 911 via, for example, a bus. CPU 911 controls the operation of social TV
dongle 810 and performs the functions of social TV dongle 810 described herein. While a
particular embodiment of social TV dengle 810 is illusirated in FIG. 8, social TV dongle 810
may include any appropriate components in any appropriafe configuration. In certain
embodiments, social TV dongle 810 may be fully or partially implemented in 5W, In some
embodiments, social TV dongle 810 may be a low-cost implementation that includes a
minimal amount of memory or processing powet.

[118] Iu some embodiments, social TV dongle 810 may be configured (e.g., during
an initial or installation process, ete.) by an appropriate means. In some embodiments, &
quick response (QR) code may be provided by social networking system 160 in order 1o
configure social TV dongle 810, In some embodiments, nser 101 may simply scan the QR
code using, for example, mobile device 840, in order to configure social TV dongle 810, In
sorne embodiments, audic fingerprinting may be utilized in order to configure soctal TV
dongle 810. For example, social TV dongle 810 may utilize voice recognition io identify
user 101 and configure social TV dongle 810 accordingly.

1191 FIG. 18 illustrates an example method 1000 for concurrently displaying social
content with shows being viewed on a TV, Method 1000 may begin at step 1010, where a
broadcast video stream is received at a social TV dongle from a content source using a first

interface. In some embodiments, the first interface may refer to HDMI receiver 914, In
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some embodiments, the broadeast video stream refers {o video stream 850 above. In certain
embodiments, the broadeast video sirearn {s received at social TV dongle 810, In some
embodiments, the content source may refer to content source 820 above, The broadcast video
stream may include broadcast TV shows, recorded shows or movies from a DVR, video game
data, pay-per-view movies, content from OTT provider 403, or any other conient to be
viewed on a TV such as TV &30,

1128] At step 1020, social content is received by the social TV dongle from a social-
networking system such as social networking system 160 using a second interface. In certain
ernbodiments, the second interface may refer to WiFVBLUETOOTH wansceiver 818, In
some embodiments, the social content is received at a social TV dongle 818, In certain
embodiments, the social content may refer to siories, message, posts, notifications,
advertisements, newsfeods, tickers, chal messages, or any other information from the social-
networking system. In some embodiments, the social content is related to a social graph such
as social graph 300, In some embodiments, the social content is filtered to include only
social content that is relevant to what is currently being viewed on a TV such as TV 830,

1211 At step 1030, a modified video stream is generated by the social TV dongle
using the broadeast video stream veceived In step 1010 and at least a portion of the social
content received in step 1020, In some embodiments, the modified video stream is modified
video stream 360 discussed above. In certain embodiments, the modified video stream is g
combination of the first video stream and the social content.

(1221 At step 1040, the modified video stream is sent for display on a display device
of a first user by the social TV dongle using a third interface. In certain embodiments, the
third interface may refer to HDMI transmitter 919, In some embodiments, the modified
video stream is sent by social TV dongle 810 to g TV such as TV 830, In other
embodiments, the modified video stream is seni to any other appropriate display device such
as a computer monilor, a tablet computer, and the like. Afier step 1040, method 1000 may
end,

{123} Particular embodiments may repeat one or more steps of the method of FIG.
10 where appropriate. Although this disclosure describes and illustrates particular sieps of the
method of FIG. 10 as occurring in a particular order, this disclosure contemplates any suitable
steps of the method of FIG. 10 occurring in any suitable order. Moreover, although this

disclosure deseribes and illustrates particular components, devices, or systems carrying out
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particular steps of the method of FIG. 10, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suilable steps
of the method of FIG, 10

[124] FIG. 11 illustrates how particular embodiments of soctal TV dongle 810 may
create modified video siream 860 for display on TV 830, In this embodiment, social TV
dongle 810 receives video stream 850 from content source 820, Social TV dongle 810 may
then decode incoming video streamn 850 into a series of incoming video frames 1120, Social
TV dongle 810 then overlays top frame 1130 onio incoming video frame 1120 to create a
combined ouniput frame 1110, Corbined output frames 1110 are then sent as @ modified
video stream 260 for display on TV 830, Varions embodiments of top frame 1130 are
discussed in more detail below.

11251 In some embodiments, top frame 1130 is a composite overlay irage that is
placed on top of incoming video frame 1120, In cerfain embodiments, lop frame 1130 i5 a
transparent window that includes a social area 1140, Soclal area 1140 may be a painted
portion of top frame 113C and may comprise a portion of top frame 1130 {eg., a srmall
corner) or may {ill up the entire top frame 1130, Social area 1140 may be opague or Semi-
transparent.

1126} In some embodiments, social area 1140 may be painted directly on incoming
video frame 1120, In such embodiments, social TV dongle 810 may not create top frame
1130. Instead, any appropriate technology such as frame buffering may be ntilized to draw
social area 1140 directly on incoming video frame 1120. By drawing social aea 1140
directly on incoming video frame 1120, social TV dongle 810 may creale output frame 1110
for display on TV 830,

(1271 In some embodiments, social area 1140 may include any social content from
social networking system 160 such as social content 870 discussed sbove. For example,
social area 1140 may include advertisements 870a, notifications &70h, newsfeeds 870¢,
tickers 8704, chat sessions 870¢, or any other appropriste social content from social
networking system 160, In the illustrated embodiment of FIG. 11, for example, social area
1140 inchudes social content from social networking systern 160 indicating that Friend A and
two other friends of user 101 are currently watching the show being viewed by user 101, In
some embodiments, social area 1140 may include a facepile (e.g., multiple photos of users of

social networking system 160).
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11281 In some ersbodiments, social TV dongle 810 may deduce what is important in
incoming video frame 1120 before determining where to place social area 1140, In general,
aocial TV dongle 810 may perform this function in order to avoid placing social area 1140 on
top of an important area of the viewing screen. For example, if user 101 1s viewing a singing
corapetition show in which & voting telephone number is displayed on the TV screen, social
TV dongle §10 may detect the telephone number and avoid placing social area 1140 on top of
the telephone number or any location that would obstruct the telephone number. As another
example, if user 101 is viewing a sporting event in which sports scores are serotled along one
edge of the TV screen, social TV dongle %10 may detect the scrolling scores and avoid
placing social area 1140 on top of the scores or any location that would obstruet the scores,
Yarious methods of how social TV dongle 810 may detenmine important areas of incoming
video frame 1120 are discussed below.,

1128] In some embodiments, social TV dongle 810 may determine important areas
of incoming video frame 1120 by determining static portions of the display. For example,
social TV dongle 810 may compare two or more successive incoming video frames 1120 in
order to determine portions of the incoming video frames 1120 that have not changed or have
changed less than a predetermined amount. Social TV dongle 810 may determine that the
static portions are important areas and therefore may avoid placing social area 1140 on top of
the static areas. For illustrative purposes only, consider a televised sporting event in which
an arca of the screen is dedicated to displaying the score. This dedicated scoreboard typically
would change very little, if any, between successive incoming video frames 1120, Social TV
doungle 810 may determine the location of the scoreboard on the screen by comparing
successive incoming video frames 1120, Social TV dongle 810 may then avoid overlapping
the scoreboard with any portion of social area 1140

[£38] In some embodiments, social TV dongle 810 way determine imporiant areas
of incoming video frame 1120 by determining any text shown on the display. For exampie,
social TV dongle 810 may analyze incoming video frame 1120 in order to determine if any
portion contains text, In some embodiments, this may be accomplished using oplical
character recognition {OCR) or any other appropriate technique. Social TV dongle 10 may
then avoid placing social area 1140 on top of the determined text. For tlustrative purposes
only, counsider a televised singing competition in which a telephone number is displayed on

the screen. Social TV dongle 810 may utilize, for example, OUR on incoming video frames
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1120 in order to determine that a telephone number is belng displayed and the location on the
screen of the telephone munber. Sccial TV dongle 810 may then avoid overlapping the
telephone number with any portion of social area 1144,

1131} In some embodiments, social TV dongle 810 may determine important areas
of incoming video frame 1120 by determining whether any faces are shown on the display.
For example, social TV dongle 810 may analyze incoming video frame 1120 using any
appropriate facial recognition technology in order to determine if any portion of the sereen
contains a face. Social TV dongle 810 may then avoid placing social area 1140 on top of any
of the determined faces. For illusirative purposes only, consider g televised debate in which
the faces of multiple people are displayed on the screen. Social TV dongle 810 may utilize,
for example, facial recognition software on incoming video frames 1120 in order to
determine that muultiple faces are being displayed on the screen and the iocation on the screen
of the faces., Social TV dongle 810 may then avoid overlapping any of the faces with any
portion of social area 1140,

(1321 In some embodiments, social TV dongle 810 may determine important gareas
of incoming video frame 1120 using metadata provided by content producers of the program
being viewed. For example, social TV dongle 810 may analyze metatdata embedded in
incoming video frame 1120 that indicates importani areas of the sereen.  As another example,
social TV dongle 810 may receive metadata indicating imporiant areas of the screen for
shows from content producers such as M8Os 402, Social TV dongle 810 may then avoid
placing social area 1140 on top of any of the imporiant areas as indicated by the metadata.

[133] In certain embodiments, the shape or location of social area 1140 may be
dynamically adjusted based on the determined important areas of the screen discussed above.
For example, if social area 1140 is displayed at a first location at a first time in a show, it may
be resized or moved at a later time in the show if social TV dongle 810 determines that the
social area 1140 is overlapping an important area of the screen. For itlustrative purposes
only, consider a televised singing competition in which a coniestant performs during a first
portion of the show and then a telephone number to vote for the contestant is displayed on the
screen at a later point in the show. If social area 1140 is displayed in the lower center portion
of the screen during the contestant’s performance during the first portion of the show (e.g., 10
avoid overlapping the singer’s face), it may overlap the telephone number when it is

displayed later in the show, To avoid this, social TV dongle 810 may detect that a new
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important area of the screen bas appesred (i.e., the telephone number) and either adjust the
size or shape of social area 1140 0 avoid the telephone number, or move social area 11480 to
avoid the telephone number,

1134] Some embodiments of social TV dengle 810 may resize social grea 1140 to
mask or hide content in incoming video frames 1120, Por example, incoming video frames
1120 may include an EPG from MSO 402, Social TV dongle 810 may detect the portion of
the sereen occupied by the EPG using, for example, any of the techniques described above
for determining important areas of the screen. Social TV dongle 810 may then resize or
move social area 1140 to mask the EPG,

{1351 In certain embodiments, incoming video frame 1120 may be shrunk or resized
in output frame 1110, For example, incoming video frame 1120 mway be shrunk to only
oceupy a portion of output frame 1110 while social area 1140 ocoupies the remaining output
frame 1110, This may be utilized, for example, by social TV dongle 810 to display all or 8
portion of a programming guide that includes social content from social neiworking system
6

[136] Some embodiments of social TV dongle 810 may mask blank or corrupted
incoming video frames 1120 due to slow channel switching of content source 824, For
example, some STRs are notoriously slow at switching channels. This typically resuits in the
extended display of blank or corrupted frames of video. Some embodiments of social TV
dongle 810 may mask this effect and appear to speed up the latency of changing chanuels.
To accomplish this, some embodiments of social TV dongle 810 may fade top frame 11301
and out of being opague when social TV dongle 810 detects a chanpel change in ineoming
video stream 850. For example, when social TV dongle 810 detects a channel change in
incoming video sirearn 850, it may fade the entire top frame 1130 o black. Then, after a
predetermined period of time or when social TV dongle 810 detects that the channel change
in complete, top fraroe 1130 may be faded from black back to transparent. inn some
enthodiments, social TV dongle 810 may display social area 1149 on top frame 1130 while it
is opague. As a resnlt, a user may perceive that the change in channels occurred faster than it
actually ocousred,

(137} In some embodiments, social area 1140 may ivclude reminders from a
calendar associated with user 101, For example, nser 107 may store calendar events with

social networking system 160, Social networking systern 160 may cause reminders for



WO 2014/036362 PCT/US2013/057449

43 of 107

calendared events to appear in social ares 1140 at any appropriste thwe. ln some
embodiments, social networking system 160 may cause TV 830 to turn on in order to display
a calendar reroinder in social area 1140,

{1381 FIG. 12 illustrates an exampic method 1200 for displaying social content on
top of shows currently being viewed on a TV, Method 1200 may begin at step 1210, where g
first video siream is received from a content source, In some embodiments, the video stream
refers to video stream 850 above, In ceriain embodiments, the video stream is received at
social TV dongle 810, In some embodiments, the confent source may refer to confent source
820 above. The video stream may include broadcast TV shows, recorded shows or movies
from a DVR, video game data, pay-per-view movies, content from OTT provider 403, or any
other content {0 be viewed ona TV such as TV 830

{1391 At step 1220, content from a social-networking system such as social
networking systern 160 is accessed. In some embodiments, the content is received at a social
TV dongle 810. In certain embodiments, the content may refer to social content such as
stories, messages, posts, notifications, advertisements, newsfeeds, tickers, chat messages, or
any other information from the social-networking system. In some embodiments, the content
is refated to a social graph such as social graph 300, In some embodiments, the social content
is filtered to include only content that is relevant to what is currently being viewed ona TV
such as TV 830. In some embodiments, the content may be content {e.g., video content) from
OTT provider 403,

[148) At step 1240, an overlay area is generated. In some embodiments, the overlay
area includes the content accessed in step 1220 such as stories, messages, posts, notifications,
advertisements, newsfeeds, tickers, chat messages, or any other information from the social-
networking system.  In some embodiments, the generated overlay area may refer to social
ares 1140 deseribed above.

[141] At step 1250, a placement for the overlay area of step 1240 is determined. In
some embodiments, the placement may be based on a determination of important aress of the
first video stream of step 1210, as deseribed above, For example, the overlay area may be
placed to ovoid any determined important areas of the first video stream such as faces or text.
In some embodiments, the overlay area may be dynamically resized to aveid any determined

imporiant areas, as described above.
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11421 At step 1250, a modified video siream is generated using the fivst video stream
received in step 1010 and the overlay area of step 1230, In some embodiments, the modified
video strearn is combined output frame 1110, In certain embodiments, the modified video
stream is generated by combining incoming video frames 1120 with top frames 1130, as
described above. In such embodiments, the top frarne 1130 includes the overlay area of siep
1240, In some embodiments, the modified video stream is generated by painting the overlay
area of step 1240 directly on incoming video frames 1120 of the first video stream,

[143] At step 1260, the modified video stream is sent for display on a display device
of a first user, In some embodiments, the modified video stream is sent by social TV dongle
210 t0 a TV such as TV 830, In other embodiments, the modified video strearm is sent to any
other appropriate display device such as a computer monitor, a tablet computer, and the like,
Afterstep 1240, method 1200 may end.

1144] Particular embodiments may repeat one or more steps of the method of FIG.
12 where appropriate. Although this disclosure describes and iltustrates particular steps of the
method of FIG. 12 as occurring in a particular order, this disclosure conternplates any suitable
steps of the method of FIG. 12 occurring in any suitable order. Moreover, although this
disclosure describes and iHlustrates particular components, deviees, or Sysierns carrying out
particular steps of the method of FIG. 12, this disclosure contemplaies any auitable
combination of any suitable components, devices, or sysiems carrying out any suitable steps
of the method of FIG, 12,

{145} FIG. 13 illustrates an environment in which soclal TV dongle 810 or social
networking system 160 determines what user 101 is watching on TV &30, As discussed
further below, social TV dongle 810 or social networking system 160, either alone or in
combination, may utilize various methods of determining what user 101 is watching on TV
830, These methods may include acoustic fingerprinting, analyzing electrical interference,
analyzing signals on an HDMI cable, analyzing closed-captioning, analyzing image stills
from an incoming video stream, and analyzing explicit signals from user 101 In
embodiments where social TV dongle 810 determines what nser 101 is currently watching,
social TV dongle 810 may communicate to social networking system 160 what user 101 is
viewing and a time associated with the viewing.

1146} In some embodiments, acoustic fingerprinting is used to delermuine what user

101 is watching on TV §30. For example, while user 101 is watching TV 830, a mobile app
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ascociated with social networking system 160 may be runsing on mobile device 840 of ueer
1601, Mobile device 840 may capture environmental sounds 1330 from the environment using
a microphone 842, Environmental sounds 1330 may include, for example, audio from the
show being viewed on TV 830, Epvironmental sounds 1330 are then sent fo social
networking system 160, either divectly or via social TV dongle 810, Social networking
system 160 may then analyze environmental sounds 1330 in order to determine what user 101
is watching on TV 830, For example, social networking systern 160 may compare
ervvironmental sounds 1330 to audio of known TV shows. Based on the comparison, social
networking system 160 may determine what show user 101 is watching on TV 830

11471 In some embodiments, social networking  system 160 may  utilize
environmental sounds 1330 received from multipie users 101 in order to determine whether
the muliiple users 101 are waiching a TV show separately or together. For example, if two
users 101 are in the same room while waiching the same TV show, environmental sounds
1330 captured by each users’ mobile device €40 may be similar. Social networking system
160 may compare environmental sounds 1330 captured from each user and determine that the
two users sre located in the sarne environment if the environmenial sounds 1330 are
aubstantially similar. Additionally or alternatively, social networking system 160 may
compare GPS or other location data sent by the users’ mobile devices 840 in order 0
determine that two or more users are waiching the same TV show at the same location. In
<ome embodiments, social networking system 160 may post content to social networking
system 160 indicating that the two users are watching the same TV show at the same
location.

[£48] In some embodiments, social networking system 160 may utilize phase delay
i determine what user 101 is watching. For example, most cable providers utilize a unigue
time delay in sending signals o customers. Social networking system 160 may determine
this delay by, for example, analyzing environmental sounds 1330 or signals from an HOMI
cable. Once the delay has been determined, social networking system 160 may compare i io
known delays of content providers. For example, if the delay is determined fo be 102 ms,
social networking system 160 may determine that user 101 is watching content from Comeast
i Comeast has a known delay of 102 ms. Once a confent provider is determined, social
networking system 160 may determine what user 101 is watching by cross-referencing

environments) sounds 1330 with known schedules of content for the content provider {e.g., if
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user 101 is determined to be watching Comeast at 6 PM, environmental sounds 1330 may be
compared o andio of shows being offered by Comeast at 6 PM}.

1149] In some embodiments, electrical interference is utilized to determine what user
101 is currently waiching. For example, social TV dongle 810 may be plugged into an
electrical outlet 1310 in the home of user 101, TV 830 may also be plugged into the same
electrical outlet 1310, or any another electrical outlet 1310 in the home of user 101, Social
TV dongle 810, or any other appropriate device plugged into an electrical outlet 1310 in the
user's home, may capture electrical interference (¢.g., noise) present on a power cord plugged
into electrical outlet 1310, This electrical interference may be introduced into the electrical
wiring of the user’s home by, for example, TV 830, The clectrical interference may be due to
variance in the electrical load from TV 830 caused by varying sounds or volumes of a TV
show being displayed. In some embodiments, the electrical interference may be unique for
each TV show. This electrical interference pattern may be captured and sent to social
networking system 160, Social networking system 160 may analyze the captured electrical
interference patiern and compare it to g database of electrical interference patterns or
fingerprints for known TV shows., By comparing the captured electrical interference pattern
with the stored elecirical interference fingerprinis, social networking system 160 may be able
malch the captured pattern with the pattern of a TV show and thos determine what user 101 13
watching on TV 830,

11501 In some embodiments, closed-captioning may be utilized to determine what
user 101 is watching on TV §30. For example social TV dongle 810 may recetve video
strearm 850 from content source 820 that contains closed-captioning information 1320, Social
TV dongle 810 may analyze video stream 850 and capture closed-captioning information
1320,  The captured closed-captioning information 1320 may then be sent to soccial
networking system 160 where it may be analyzed and compared to closed-captioning data of
known TV shows. Based on the comparison, social networking system 160 may match the
captured closed-captioning information 1320 with closed-captioning of a known TV show
and thus determine what user 101 is watching on TV 830

[151] In some embodiments, explicit signals from a content provider may be utilized
to determine what user 101 is watching on TV 830, For example soctal TV dongle 810 may
receive video stroam 850 from content source 820 that containg data provided by the content

provider vis an APL  The data may include information that identifies the content being
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displayed (e.g., title, episode number, time, date, etc.}. Social TV dongle 810 may analyze
video stream 850 and capture the AP1 data from the content provider. The data may then be
sent to social networking system 160 where it may be used o determine what user 101 is
watching on TV 830

{152} In some embodiments, social networking system 160 may determine what one
or more users 101 are or will be watching by analyzing explicit signals from the users. For
exarple, social networking systern 160 may analyze posts of user 101 to social networking
system 160 in order to determine what user 101 18 or will be watching. As one example, if
user 101 posts “1 can’t wait to watch ‘Lone Survivoer’ tonight,” social networking system 160
may determine that user 101 is planning to watch the show “Lone Survivor” As another
example, if two users are chatting about the show “Lone Surviver,” social networking sysier
160 may determine that the users are planning to watch the show “Lone Survivor.”

(1531 In some embodiments, signals on an HDMI cable are utilized to determine
what user 101 is currently waiching. For example, social TV dongle 810 may capture
electrical patterns of signals travelling across an HDMI cable from content source 820,
These electrical patterns may be unique for cach TV show. The electrical patterns may be
captured and sent to social networking system 160. Social networking system 160 may
analyze the captured electrical patterns and compare them to & database of electrical patterns
for known TV shows. By comparing the captured clectrical patierns with the known
electrical patterns, social networking system 160 may be able match the captured patterns
with the patierns of a TV show and thus determine what user 101 is watching on TV &34

[154] In some embodiments, image stills from an incoming video stream are
analyzed to determine what user 101 is currently watching. For example, social TV dongle
£10 may capture one or more incoming video frames 1120 from video stream 850 received
from content source 820, In some embodinents, the capiured incoming video frames 1120
may be sent to social networking system 160. Social TV dongle 816 or social networking
system 160 may analyze the captured incoming video frames 1120 and compare them 10 a
database of tmage stilis for known TV shows. By comparing the captured incoming video
frames 1120 with the known image stills, social networking system 160 or social TV dengle
810 may be able match the captured incoming video frames 1120 with the image stille of a

TV show and thus determine what user 101 is watching on TV 830,
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[188] In some embodiments, social networking system 160 may, In response (o
fetermining what user 101 is currently viewing on TV 830 using the technigues discussed
above, post content {o social network 300 indicating what user 101 is currently watching., For
example, social networking system 160 may post “User 101 is currently watching ‘Lone

39

Survivor” based on a determination using environmental sounds 1330 or any other technigue
described above. In ceriain embodiments, social networking sysiern 160 may delermine
whether to automatically post what user 101 is currently waiching based on preferences of
user 101,

1186} In some embodiments, social network system 160 may additionally utilize
(GPS or other location data received from mobile device 840 to determine where user 101 is
watching a show. In some embodiments, this data may also be used when posting content to
social network 300. For example, socigl neiworking system 160 may compare GPS
coordinates received from mobile device 840 to known GPS coordinates of the home of user
101, Then, when social networking system 160 posts content to social network 300 regarding
what user 101 is currently waiching, it may include information about where user 101 s
watching the show. For example, if the received GPS coordinaies correspond fo a home
address of user 101, social neiworking systern 160 may post “User 101 is watching *Lone
Survivor” at his home.”

{187] In some embodiments, social TV dongle 8310 may utilize a microphone or
webcarmn 970 in order o determine interesting points within a show being viewed on TV 830,
For example, social TV dongle 810 may perform audio sniffing using a coupled microphone
in order to delermine increased sounds such as laughter or shounting within g room. Increase
sounds from users 101 may be an indication of interesting points of a program such as a
funny moment, a scary moment, a shocking moment, and the like, As another example,
social TV dongle 810 may wilize webcam 970 to determine movement of viewers within the
room:. Large movements of users 101 such as jumping may be an indication of inieresting
poirts of & program such as a touchdown in a football game. Once social TV dongle 810
determines that an interesting point has occurred, it may send an indication to social
networking system social networking system 160, Social networking system 160 may then
correlale the indication with a scene or event within the viewed program.

11581 Once it is determined what user 101 is waiching on TV 830, any appropriate

action may be taken by social networking system 160, In some embodiments, social
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networking system 160 ray add appropriate edges 306 to social graph 300, For example, if
social networking system 160 determines thal user 101 is watching the show “Lone
Survivor,” an edge 306 of “watched” may be added hetween user node 302 for user 101 and
concept node 304 for “Lone Surviver.” In some embodiments, social networking system 160
may perform advertisement augmentation sfter determining that user 101 is viewing an
advertisement on TV &30, For example, if social networking system 160 determines thal user
101 is viewing an advertisement for a specific product on TV 830, another advertisement for
that same product may appear in the newsfeed for user 101 {e.g., in a web browser on the
user’s computer or in 8 mobile app on the user’'s mobile device 404b).  In some
embodiments, a catalog for a specific brand or & website of a product may be displayed on
mobile device 404b in response io user 101 viewing a commercial for the bravd or product.
n some embodiments, an advertisernent for a specific product may be displayed in a web
browser {e.g., ob mobile device 404 or on any computing device) in response 1o determining
that neer 101 is waiching a particular program. For example, if it is determined that user 101
is waiching a show that is typicaily satched by a certain demographic, an advertisement for a
product directed fo that demographic may be displayed to user iot.

[159] FIG. 14 illostrates an example rogthod 1400 for determining what a user is
currently waiching. Method 1400 may begin at step 1410, where data associated with content
heing viewed by a user of a social-networking system is captured, In some embodiments, the
content may refer to TV programming such as a TV show or movie. In some embodiments,
the content may refer to a video game. The data may be captured by any appropriate device.
I some embodiments, the data is captured by social TV dongle 810 described above. in
certain embodiments, the data is captured by a mobile device such as mobile device 404b.
The data may refer to any appropriate data associated with content being viewed by the user.
I some embodiments, the data may refer tor acoustic data such as data associated with
envvironmental sounds 1130; data associated with clecirical interference present on an
clectrical circuit; dala associated with signals on an HDMI cable; closed-captioning
information; image stills from an incoming video stream; OF explicit data posted by the user
1o the social-networking systerm,

[166] At step 1420, the data of step 1410 is accessed and analyzed. In some
embodiments, the data of step 1410 is analyzed by social TV dongle 810, In certain

embodiments, the data of step 1410 is analyzed by social networking system 160,
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[161] At step 1430, the conient being viewed by the user is identified from the
captured data.  In some embodiments, the content is identified by cowmparing captured
acoustic data such as environmental sounds 1130 with sounds of koown TV shows. In some
embodiments, the content is identified by comparing captured electrical interference patterns
on an clectrical circuit with known electrical interference patterns of TV shows. In some
embodiments, the content is identified by coroparing captured signals on an HDMI cable with
HDMI signals of known shows. In some embodiments, the content is identified by
comparing captured closed-captioning information with closed-captioning information of
known shows. In some embodiments, the content is identified by comparing captured image
stills from an incoming video stream to image stills of known shows. In some embodiments,
the content is identified by extracting show titles or other information from explicit data
posted by the user to the social-networking system. At step 1440, some embodiments send
an indication of the identified content being viewed by the user to the social-networking
system. In certain embodiments, other information such as the identity of the user and a time
associated with the viewing may be sent to the social-networking system,

1162] Particular embodiments may repeat one or more steps of the methed of F1G.
14, where appropriate. Although this disclosure describes and iflustrates particular steps of
the method of FIG, 14 as cccurring in a particular order, this disclosure conteraplates any
suitable steps of the method of FIG. 14 ocowrring in any sultable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or sysierns Carying
out particular steps of the wethod of FIG. 14, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suilable steps
of the method of FIG. 14,

11631 FIG. 15 illustrates an embodiment that determines identities of one or more
users 101 whe are watching content on TV 830, In some embodiments, social TV dongle
$10 determines the identities of the users 101 who are in close proximity t¢ TV 830 by
capturing information from the users’ mobile devices 840a-c. The captured information may
he sent o social networking system 160 where it may be analyzed and compared 1o stored
aser information.  Then, social networking system 160 may igke sctions based on the
identified users 101. For example, social networking system 160 may cause TV &30 fo
automatically turn on and display content for the identified users as soon as the identified

-

users enter the room or comes within proximity to TV 830, The displayed content may be,
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for example, a TV show that one or more friends 101a-¢ of the identified users are currently
watching.  In some embodiments, an acknowledgement of the identified user way be
displayed on TV 830 (e.g., if “User A” is identified as coming within close proximity o TV
830, social TV dongle 810 may turn on TV 830 and display “User A" or a profile picture of
User A on TV 830},

[164] In some embodiments, social TV dongle §10 may determine who is in close
proximity to TV 830 by communicating with mobile devices 840 via, for example, WikFi or
BLUETOOTH. For example, social TV dongle 810 may communicate with one or more
mobile devices 840 in order to capture a unique identifier 1510 associated with the mobile
device 240, In one example, the unigue identifier 1510 may be a Media Access Control
(MAC) address or any other similar unique identifier associated with mobile device 840,
Social TV dongle 810 may then communicate the captured unigue identifier 1510 of the one
or more mohile devices 840 to social networking system 160

1165} Once social networking system 160 receives onique identifier 1510 from
social TV dongle 810, some embodiments may use unique identifier 1510 to identity the
users watching TV §30. In one example, users 101 may have the unigue identifiers 1510 of
sheir devices stored with social networking sysiem 160, Social networking system 160 may
then compare the stored unigue idemtifiers with the received unique identifier 1310 from
social TV dongle social TV dongle 810 in order to identify the users watching TV 830,

1166] Social networking system 160 may take any action based on the determined
identities of the users within proximity to TV 830. In one example, social networking system
160 may send instructions to social TV dongle 810 1o display social media content on TV 830
based on the identity of the user. In another example, social TV dongle 810 may
automatically turn on TV 830 when it detects that a particular user 101 has entered the room
ot has come within close proximity to TV 830 or social TV dongle 810, Social TV dongle
£10 may then display programming such as weather, iraffic, or a show on TV 830 that one or
more friends of the identified user are currently watching,

{167} In some embodiments, social networking system 160 may perform automatic
parental control of content viewable on TV 830 hased on the identities of the users within
proximity to TV 830, For example, social petworking eystem 160 may determine that the
identities of all users viewing TV 830 are less than a predetermined age. This may be

determined using, for example, user data stored with social networking system 160, Social
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networking systern 160 may then take action to block any adult or otherwise objeciionable
content on TV 8380, In some embodiments, adults associated with a particular TV 830 may
mdicate to social networking system 160 certain channels or content that should be blocked
when no adult is within proximity to TV 834,

[168] In some embodiments, a motion sensing input device 1520 such as g KINECT
of a camera such as webcam 970 may be utilized to determine when users are in close
proximity to TV 830, For example, motion sensing input device 1520 may be coupled to
soctal TV dongle 810 via USH or any other appropriate method and may send an indication
1522 1o soctal TV dongle 810 when one or more users have come within close proximity o
TY 830 or have left the room. Social TV dongle 810 may then take any appropriate action
such as turning TV 830 on or off. In some embodiments, motion sensing input device 1520
may also be wiilived to determine user identities. For example, when motion sensing input
device 15320 detects movement, webcam 970 may capture images of users within close
proximity 1o TV 838, These images may be sent to social networking system 160 where they
may be compared 1o Images assoctated with users of social networking system 160, Based on
the comparison, social networking system 160 may identify the users in close proximity {o
TV 830 and take any appropriate action described above.

116%9] In certain embodiments, & camera such as webeam 970 may be utilized by
social TV dongle 810 to determine when users are in the room and whether the users are
actually walching TV 830. For example, social TV dongle 810 or social networking system
160 may analyee images captured by webcam 970 in order 1o determine how many users are
in the room. As another example, social TV dongle 810 or social networking system 160
roay analyze images captured by webearn 970 in order to determine how many users leave
the room when, for example, a commercial begine showing on TV 830, In certain
embodiments, soccial TV dongle 810 or social networking systern 160 may analyze images
captured by webcam $7¢ in order to determing which scenes oy advertisements get the most
atientionn by users 101, For example, images from webcam 970 may be analyzed to
determine if users are using mobile device 840 at any point during a show or advertisement.
In certain embodiments, social TV dongle 810 or social networking system 160 may analyze
images captured by webcam 970 in order to determine the identity of users 101, subject to

privacy settings. For example, facial recognition or body-size recognition may be utilized to
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compare captured images of usere 101 with images associated with users 101 on social
networking system 160 {e.g.. a profile picture).

11781 In some embodiments, a camera of a second screen of user 101 may be
atilized to determine the identily of user 101, For exarnple, mobile device 840 may include a
front-facing camera that is atilized to capture an image of user 101 that may be used 1o
identify user 101, subject to privacy settings. In certain embodiments, mobile application 602
captures an image of user 101 and sends the image to social TV dongle 810 or social
networking system 160, The image may be analyzed using, for example, & facial recogrition
process, i order {0 determine an identity of user 101, Any appropriate action way then be
performed according lo the identity of user 101,

[171] As one example of asing a camera of a second screen 10 identity user 101, user
101 may sit down to waich TV 830 while holding a mobile device B4U. {Once user 101
selects a program from, for example, a social programuning guide discussed below in
reference to FIG. 31, a photo of user 101 s captured using the robile device 840 of user 101,
The captured image may then be analyzed using facial recognition in order o determine the
identity of user 101, Onee the identity of user 101 is determined, actions such as publishing
content to social graph 300 may be performed, For example, if it is determined that the name
or identity of user 101 is “User A after user 101 selects the program “Lone Survivor” o
watch from the social programming guide, 8 post of “User A is watching Lone Surviver” may
he published to social graph 300, subject to privacy setiings.

11721 As another example, user 101 may taunch a mobile app on mobile device 840
in order to view a social programming guide as discussed below in reference to FIG. 3L
{nee user 101 launches the mobile app, a photo of aser 101 may be captured using the
mobile device 840 of user 101, The captured image may then be analyzed using facial
recognition in order to determine the identity of user 101, Onee the identity of user 101 18
determined, a custornized social programruing guide for the identified user may be presented.
For example, a social programming guide that is customized with content for “User A” may
be presented when 113 determined that the identity of user 101 1s “User A"

(1731 1o some embodiments, social TV dongle 810 may utilize gaze detection {0
Jetermine a user’s interest. For example, wehearn 970 or any other coupled camera or gaze-
detection device may be usilized by social networking system 160 to track movements of the

eyes of user 101, Social TV dongle 810 may then determine what areas of the screen the user
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is watching. This roay be used to determine, for example, whether the user is Iooking at a
product placed in a show. As another example, the gaze detection may be used to determine
whether the user is looking at the sereen at all. If the gaze detection determines that a user is
not looking at TV 830 during a commercial, social networking system 160 may infer that the
user is not interested in the product in the advertisement, This data may then be provided to
the advertiser for a fee. In some embodiments, if gare detection determines that a user is not
watching the current program, social TV dongle 810 may present an indication to user 101 1o,
for example, change the current channel or turn off TV 830, In some embodiments, if gaze
detection determines that a user is intensely watching the current program, social TV dongle
810 may, for example, take action to increase how long information is presented to user 161
on TV 830 {e.g., slow down a ticker that is scrolling across the screen of the TV),

(174} In certain embodiments, social TV dongle 810 may determine whether a user
has performed a gesture and take any appropriale action based on the determined gesture,
For exarnple, social TV dongle 810 may utilize any device such as a KINECT or g camera
such as webeam 970 to determine that a user has performed a “shhhh” gesture (i.e., holding
an index {inger up to the user’s lips). In response to determining the user has performed this
gesture, social TV dongle 810 may take any appropriate action such as lowering the volume
of TV 830, muting the volume of TV 830, or turning off TV 830, Examples of other possible
gestures may include gestures to change the channel of TV 830, turn up the volume of TV
830, turn on TV 830, and the like.

(1751 In some embodiments, social networking system 160 may utilize other
analytics to infer intevesis of user. For example, social networking system 160 may detect
which users are watching a particular show hased on information from social graph 300 (e.g.,
a user explicitly shares thai he is waiching the partionlar show). Social networking system
160 may then analyze location information such as GPS data from mobile devices 840 in
order to determuine the location of friends 101a-e of the user. Social networking system 160
may determine that all of the user’s friends within a predetermined radius of the user can be
inferred as waiching the same show as the user.

11761 In some embodiments, social TV dongle 810 may display countent from social
networking system 160 when it is determined that no user is in the room or when it i
determined that users are not watching TV 830, For example, when social TV dongle 810

determine that no users are waiching TV 830, social TV dongle 810 may display content sueh
o ~ o v
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as a dashboard, a stock ticker, photos from friends, notifications, or any other social content
from social networking system 160,

11771 FIG. 16 itustraies an example method 1600 for determining identities of one
or more users who are watching content on g TV, The sethod may begin at step 1610, whese
2 unigue identifier associated with a mobile device of a user is received, o some
embodiments, the unique identifier is received by social networking system 160 from social
TV dongle 810, In some embodiments, the unique identifier raay be a MAC address or any
other similar unique identifier associated with 8 mobile device. In some embodiments, the
user is in proximity to the social TV dongle 810, In some emmbodiments, the user is viewing
content on a display device such as TV 830,

11781 At step 1620, user data comprising information about users of a social-
networking system user is accessed. i some ermbodiments, the user data is a data reposilory
of social networking system 160, In some embodiments, the user data may be social graph
100, The user data may store unique identifiers associated with devices of the users of the
social-networking syster.

[178] Atstep 1630, the user data is compared with the received unigue identifier. In
some erbodiments, this may refer to searching a database of the social-networking system o
determine whether the received unigue identifier maiches stored unique identifier of the
users.

{1801 Atstep 1640, an identity of the user i3 determined based on the comparison in
step 1630, For example, if the received unique identifier matches a stored unique tdentifier
for a particular user, it may be determined that the particular user owns the mobile device of
step 1610, Thus, it may be determined that the particular user is currently waiching the
display device.

{181} Particular embodiments may repeat one Of More sieps of the method of FIG.
16, where appropriate. Ahhough this disclosure describes and illustrates particular steps of
the method of FIG. 16 as ocenrring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 16 ocourring in any suitable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or Systems Carrying
out particular steps of the method of FIG. 16, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps

of the method of FIG. 16
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[182] FI{z 17 illustrates an embodiment of social TV dongle 810 that may
determine one or more user products 1710 of user 101, In the illustraied embodiment, user
devices 1710 may include a personal computer 1710a, a mobile device 1710a such a5 &
smartphone, a laptop computer 1710¢, a gaming console 17104, or any other appropriate user
device. User devices 1710 communicate with network 110 or social TV dongle 810 via a
wireless communications protocol such as WiFi or BLUETOOTH.

[183] In genersl, social TV dongle §10 may identify user products 1710 of user 101
by wirelessly communicating either directly with user devices 1710 or via network 110, For
example, social TV dongle 810 may utilize WiFi or BLUETOOTH spiffing to capture
uniquely identifying information from each user device 1710, The information captured from
user devices 1710 may include, for example, a MAC address, a serial number, a unique
product identification number, or any other data that may be used to identify the specific
models or manufacturers of user devices 1710, Onee captured, the unigue identifiers of user
devices 1710 may be analyzed by social TV dongle 810 or sent o social networking system
soctal networking system 160 for analysis. In some embodiments, the captured unique
identifiers may be compared o a database of unigue identifiers in order to identify user
devices 1710,

1184] Social networking system 160 may utilize the information obtained from user
devices 1710 to deliver specific content to TV 838, For example, if social networking system
160 determines that user 101 is utilizing an IPHONE as mobile device 1710b, social
networking system 160 may communicate to social TV dongle B10 to display advertisements
onn TV 830 directed to IPHONE users, As another example, if social networking system 160
determines that user 101 is uiilizing an XBOX as gaming console 17104, social networking
systern 160 may communicate to social TV dongle 810 to display advertisements on TV 830
directed to XBOX users. For example, social networking system 160 may cause
advertisements for specific XBOX games to be displayed on TV 830,

1185] In some embodiments, signals on an HDMI cable may be uiilized by social
TY dongle 810 1o identify equipment such as STB/gateway 404c or a gaming consoler
coupled either divectly or indivectly to social TV dongle social TV dongle 8§10, For exampie,
some devices send a unique identification in signals sent via HDMI Social TV dongle 810
may capture this information from the HIDMI cable and utilize it io deiermine what

equipment is being used by user 101 as described above.
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[186] FIG. 18 illustrates an example method 1800 for determining one or more user
products. The method may begin at siep 1810, where a unigue identifier associated with a
user product of a user is received. In some embodiments, the unigue identifier is received by
social networking system 160 from social TV dongle 810, In soree embodiments, the unigue
identifier may be a MAC address or any other similar unigue identifier associated with a user
device. In some embodiments, the user is in proximity to the social TV dongle 810, In some
embodiments, the user is viewing content on a display device such as TV 830, The user
product may refer to any other product that user owns. For example, the user product may be
a laptop computer, a smariphone, a gaming console, and the like.

1871 At step 1820, a database of known user products is accessed. The database
may inchude unigue identifiers of known products. At step 1830, the recetved unigue
identifier is compared fo the database of kuown products. Based on this COMPAarison, an
identity of the user product may be determined in step 1840, For example, it may be
determined that the user owns a specific gaming conscle,

1R8] At step 1850, content related to the identified user product may be presented to
the user, For example, if il is determined in step 1840 that the user owns a specific gaming
console, advertisements for games for that gaming console may be presented 1o the user. As
ancther example, if it is determined in step 1840 that the user owns a specific brand of laptop,
advertisements for other products with that brand may be presented to the user,

{189} Particular embodiments may repeal one or more steps of the method of FIG.
18, where appropriate. Although this disclosure describes and illustrates particalar steps of
the method of FIG. 18 as oceurring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 18 ccourring in any sullgble order. Moreover, although
this disclosure describes and illusirates particular components, devices, or systems carrying
out particular steps of the method of FIG. 18, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying oot any suitable steps
of the method of FIG, 18,

[199] FIG. 19 illustrates embodiments that may determine products placed in
programs being viewed on TV 830, In general, many TV shows and movies utilize product
placement to show specific products to nsers viewing that show. For example, a particular
episode of a TV show may show an actor consuming a specific product such as “Mega-Cola”

as iltustrated on the screen of TV 830 in FIG. 19, As another example, a seene of a movie



WO 2014/036362 PCT/US2013/057449

S5 ot 107

may show actors utilizing a laptop in which the togo of the manufacturer of the laplop is
visible. In certain embodiments, social TV dongle 810 or social networking system 160 may
wtilize various methods, such as those described below, to determine which products are
being shown on TV 830, In some embodiments, social TV dongle 810 or social networking
svstem 160 may iake any appropriate action once a deterroination is made thai a specific
product is being shown on TV 830, For example, a website or mobile app of the determined
product may appear on mobile devices 840 of users determined to be viewing TV 830 as
described ghove.

{191} In some embodiments, closed-captioning information way be utilized to
determine specific products being shown on TV 830. For example, social TV dongle §10
may capture closed-captioning information embedded in video stream 50 from content
source 820, Social TV dongle 810 may then analyze the captured closed-captioning data in
order to search for any known products. In some embodiments, the captured closed-
captioning information may be compared to a database of known products. If any words
from the captured closed-captioning information maich, for example, product names in the
database of known products, social TV dongle 810 may determine that the matched product
is being shown or has been recently shown on TV 830, In some embodiments, the captured
closed-captioning information may be sent to social networking system 160 Social
networking systent 160 may then search the database of known products in order 1o identify
specific products being shown on TV 830,

[192] In certain embodiments, logo scraping may be utilized to determune specific
products placed in a program shown on TV 830, For example, social TV dongle 810 may
analyze individual frames of video stream 850 from content source 820 in order to identity
jogos of known products, Social TV dongle 8§10 may utilize any appropriste method such as
image comparison to search for known logos. For example, captured image stills of video
stream 850 may be compared to logos in a dalsbase of known products. If any portion of a
captured image still matches a logo of a known product, social TV dongle 818 may determine
that the matched product is being shown or has been recently been shown on TV 830, In
some embodiments, the captured image stills may be sent to social networking system 160,
Social networking system 160 may then search the database of known product logos in order

to identify specific products being shown on TV 834
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(193] In some embodiments, social TV dongle 810 may analyze audio from TV 830
(.., from an HDMI audio stream or captured using a microphone) in order to determine that
a specific product has been mentioned, subject to privacy settings. For example, if an actor
says “Mega-Cola” in a show or advertisement, social TV dongle 810 may search a database
of known products for “Mega-Cola” If the product is found in the databsse, social TV
dongle 810 may determine that the matched product is being mentioned or has been recently
been mentioned on TV 830, In some embodiments, the captured audio may be sent to social
petworking system 160, Social networking systern 160 may then search the database of
known products in order to identify specific products mentioned on TV 830.

(1941 In some embodiments, OCR may be utilized to determine speeific products
being shown on TV 830, For example, social TV dongle 810 may utihize OCK on captured
image stills from video strearn 830 in order to identify specific text being shown on the
screen, Social TV dongle 810 may then analyze the captured text in order to identify known
products. In some embodiments, the captured text may be compared to a database of known
products.  If any words from the captured text match, for example, product names in the
database of known products, social TV dongle 810 may determine that the matched product
is being shown or has been recently shown on TV 830, In some embodiments, the captured
text may be sert to social networking sysiems 160, Soclal networking system 160 may then
search the database of known products in order to wdentify specific products being shown on
TV &30,

1195 If social TV dongle 810 or social networking system 160 determines that a
specific prodoct is being shown on TV &30 or has been mentioned on TV 830, any
appropriate action velated to the specific product may be taken. In one example, mobile
device %40 of the user may display a website 1910 associated with the product that is
currently being shown or mentioned on TV 830, As s specific example for illustrative
purposes only, consider a TV show in which the product “Mega-Cola” is shown being
consumed by an actor, Social TV dongle 810 may utilize any appropriate method such as
those discussed above to determine the identity {e.g., the specific brand or product name} of
the displayed product. In this case, social TV dongle 810 determines that the specific product
“Mega-Cola™ has been shown on TV 830, Social TV dopgle 810 may then cause a website
1910 associated with the specific product {i.e., “Mega-Cola) being shown to be displayed on

mobile device 840, In some embodiments, social TV dongle §10 may communicate directly
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with a2 mobile app on mobile device 840 in order to display website 1910, lu some
embodiments, social networking system 160 may communicate with the mobile app on
mobile device 840 in order to display website 1910,

[196] In some embodiments, mobile device 840 of the user may display a website
1919 that allows viewers to purchase products that are currently being shown or mentioned
on TV 830. For example, social TV dongle 810 or sccial networking system 160 may
determine that a specific product “Mega-Cola” has been shown on TV 830 either in an
advertisement or in a program. Based on this determination, a website 1910 may be
displayed on mobile device 840 that allows the user to purchase “Mega-Cola” In some
embodiments, the displayed website 1910 may be a website of a sponsor who has purchased
the right for the website of the sponsor to be displayed for certain products shown on TV &30,

(197} In some embodimenis, a mobile app 1920 associated with a specific product
may be launched on mobile device 840 in response to a determination that the specific
product is or has been recently shown or mentioned on TV 830, For example, if social TV
dongle 810 or social networking system 160 determines that the specific product “Mega-
Cola” is or has been recently shown being consumed by an actor in a TV show, instruciions
way be communicated to mobile device §40 i launch a mobile app 1920 associated with
“Mega-Cola.,” As a result, the viewing experience of user 101 may be enhanced because
additional information about the specific products being shown on TV 830 may be
automatically presented io the user,

[198] FIG. 28 illustrates an example method 2000 for determining products placed
in programs. The method may begin at step 2010, where dats assoclated with a product
shown on a display device is received. In some embodiments, the data is received by social
networking system 160 from social TV dongle 810, In some embodiments, the data may
include data oblained via OCR, logo-scraping, closed-captioning information, or any other
appropriate data.

[199] At step 2020, a dambase of known products is accessed. In some
embodiments, the database may include one or more of product names, logos, product
images, and the like. At step 2030, the datsbase of known products is compared with the
received data. Rased on the comparison, an identity of the product shown on the display

device i3 determined in step 2040,
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12801 At step 2050, content related to the identified product shown on the display
may be presented to the user. In some embodiments, this content may be presented on g
socond screen of the user, For example, if it is determined in step 2040 that a specific brand
of cola was advertised on the display device, a website for the cola may appear on a mobile
device of the user. As snother example, a mobile app associated with the determined product
may appear on the mobile device of the user.

1261] Particular embodiments may repeat one or more steps of the method of FIG,
20, where appropriate. Although this disclosure describes and illustrates particnlar steps of
the method of FIG. 20 as occurring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 20 occurring in any sultable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or systems carrying
out particular steps of the method of FIG. 20, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps
of the method of FIG, 20,

2621 FIG. 21 illustrates embodiments in which a second screen of a device of user
101 is utilized to present information related to what is currently being displayed on TV 830,
In some embodiments, the second screen of user 101 may be mobile device 840 such as a
smartphone, a tablet computer, or any other appropriate display device. Some embodiments
present a call-to-action 2119 on a second screen that is related to content being displayed on
TV 830, In some embodiments, an APl is provided that permits conient providers or
advertisers to include audic in programming that triggers call-to-action 2110 or any other
content on mobile device 8440,

1263] In some embodiments, call-to-action 2110 may be presented on a second
screen of user 101 in response to what is currently being displayed on TV 830, In general,
cali-to-action 2110 may refer to a solicited response in user 101, In some embodiments, call-
to-action 2110 may be in the form of a clickable button that performs a predefined action
when clicked. For example, as illustrated in FIG. 21, a singing competition program on TV
&30 may solicit user 101 to vote for countestants by dialing a telephone number, Concurrently
with the display of the telephone number, call-to-action 2110 may be presented on a second
screen of user 101 such as mobile device 840, In this example, call-to-action 2110 is a button
that appears on mobile device 840 that allows user 101 io click the button to vote for

contestant & without having to dial the telephone number displayed on TV 830,
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(2641 Callvto-action 2110, or any other content displayed on a second screen of user
101 such as mobile device 840, may be displayed in response o instruction from social
networking system 160 or soctal TV dongle 810, For example, social networking sysiem 160
may send instructions to mobile device 840 either directly or via social TV dongle 810 io
display call-to-action 2110, In certain embodiments, the instructions are sent fo mobile
device 840 based on metadata embedded in video sireamn 850, For example, metadats
embedded within video stream 830 may indicate to display a certain call-to-action 2110 at a
certain fime in a program.  Social TV dongle 810 or social networking system 160 may
analyze the metadata and then send the instructions to mobile device 840 to display cali-to-
action 2110 at the appropriate time.

12831 In some embodiments, call-to-action 2110, or any other content displaved ona
second screen of user 101 such as mobile device 848, may be displaved in response to an
advertisement on TV 830, For example, when an advertisement for a specific product is
being displayed on TV 830, a call-to-action 2110 for the specific product may be displayed
on a second sereen of user 101 such gs mobile device 840, As a specific example, when an
advertisement for a specific product is being displayed on TV 830, a call-io-action 2118 that
says “CLICK HERE TO LEARN MORE ABOUT THIS PRODUCT” may appear on mobile
device 840, This call-io-action 2110 may, for example, display a website or 4 mobile app for
the specific product being shown on TV €30 when pressed,

1206} In certain embodiments, an AP roay be provided to content producers in order
to present information related to what is currently being displayed on TV 830 to a secound
sereen of user 101, For example, social networking system 160 may provide an API to
content producers that displays call-to-action 2110 based on certain audio or video being
displayed on TV 830. To illusteate this, consider the TV show illustrated in FIG. 21, In this
show, the content provider desires that call-io-action 2110 appear on mobile device 840 when
the telephone number appears on the screen of TV 830, To accomplish this, some
embodiments of mobile device 840 or social TV dongle 810 may lisien for a specific tone or
audio emitted from TV 830, When the correct scund is detected, cali-to-action 2110 may be
displayed.

1267} o certsin embodiments, content may be displayed on a second screen of user
101 in order to provide a simulcast viewing experience for user 101, For example, consider a

scenario where user 101 is watching a sporting event on TV 830, Concurrent with viewing
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the sporting event, social networking system 160 may cause sports scores to be displayed on
a second screen of user 101 such as mobhile device €44, In some embodiments, a scoreboard
of the current game being watched may be displayed on the second sereen. For example, if
user 101 is viewing a baseball game on TV 830, a box score of the current baseball game
{e.z., current score, piich couni, etc.) may be displaved on mobile device 840, In some
embodiments, sports scores of other similar games to what s currently being viewed may be
displayed on the second screen of user 101, For example, if user 101 is viewing a {ootball
game on TV 8§30, scores of other football games may be displayed on mobile device 844,

288} In some embodiments, TV 830 may be utilized as a second screen for mobile
device 840 of user 101, For example, user 101 may view programming on mobile device 849
from OTT provider 403 (e.g., Netflix), While user 101 is viewing content on mobile device
%40 from OTT provider 403, social area 1140 may be displayed on TV 830, For exampie,
chat sessions or other messages from social networking system 160 that are related to the
current program may be displayed in social arca 1140 on TV 830. As another exampie, a
web browser of social networking system 160 may be utilized on mobile device 840, While
the user is utilizing the web browser on mobhile device 840, social area 1140 may be
displaved on TV 830,

209] FIG. 22 illustrates an example method 2200 for utilizing a second screen to
present information related to what is currently being displayed on a TV. The method may
begin at step 2210, where it is determined that a user is viewing content on a first display
device. Por example, it may be determined that the user is viewing a show on TV 830, In
some embodiments, any appropriate method may be deterimined that a user is viewing content
on the first display device. For example, social TV dongle 810 may wiilize BLUETOUIH,
WiFi, acoustic fingerprinting, OPS data, electrical interference, closed-captioning, explicit
signals from the user, HDMI signal, or any other appropriate method to determine that the
user is viewing the content. In somwe embodiments, the display device may be a TV, a
smartphone, a computer, a tablet computer, and the like,

{218] At step 2220, a second display device of the user is determined. For example,
social TV dongle 810 may determine that the user is interacting with a smartphone while
viewing the conteni on the first display device. As another example, social TV dongle 810
may determine that the user is intergeting with a tablet computer while viewing the content

on the first display device.
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12811 At step 2230, one or more actions related to the content being viewed on the
first display device are determined. For example, it may be determined that certain text hag
been displayed on the first display device. As another example, it may be determined thal a
certain sound has been emitied from display device. As vet another example, it roay be
determined that cerfain metadata is embedded in a video stream.

12121 At step 2240, a call-to-action is displayed on the second display device. In
some embodiments, the call-io-action soliciis a response from the user related to the
determined one or more actions. For example, if it is determined in step 2230 that a user is
invited to vote for a specific coniestant in a talent competition program, a call-to-action
voling buttorn may appear on the second display device. The call-to-action voting button may
cause an indication to be sent to social networking sysiemn 160 or any other location where
the user's vote may be tallied.

[213] Particular embodiments may repeat one or more steps of the method of FIG.
22, where appropriate. Although this disclosure deseribes and ilustrates particular steps of
the method of FIG. 72 as occurring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 22 cccurring in any suitable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or systems carrying
out particular steps of the method of FIG. 22, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps
of the method of FIG. 22

12141 FIG. 23 illustrates embodiments in which a second screen of a device of user
101 is utilized to aliow user 101 to participate in chat sessions related to what is currently
being displayed on TV 830, In some embodiments, the second screen of user 101 may be
mobile device 840 such as a smartphone, a tablet computer, or any other appropriate display
device, In general, when user 101 selects a show to watch on TV 830, the show may be
displayed on TV 8§30 and a wobile chat app 2320 may be automatically launched on mobile
device 840 of user 101 that provides a dedicated chat experience for the show being viewed.
This may enable user 101 to view chat messages from other users such as friends 10la-¢ who
are currently watching the show or have watched the show in the past. In addition, user 101
may be able to post chat messages about the show. The chat messages may be time-stamped
to allow the messages to appear to other users during the appropriate time during the show

even if the show is being viewed in time-delay {e.g., from a DVR).
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12151 Mohile chat app 2320 may provide various chat experiences for user 101 In
some enthodiments, mobile chat app 2320 may include a general lobby for the show currently
being viewed. For example, if the show being viewed is one of multiple episodes of a
particular series, mobile chat app 2320 may include a general lobby for the particular series,
In some embodiments, mobile chat apyp 2320 may include chat rooms for specific scasons or
episodes of a particular series. Some embodiments may provide private chat rooms in which
asers 101 may condoct private conversations about the current show that are not posted o
social networking system 168,

1216] In operation, when user 101 selects a program to view on TV 834, mobile chat
app 2320 may be antomatically launched on mobile device 840, Alernatively, user 101 yaay
manually launch mobile chat app 2320 on mobile device 840, In some embodiments, user
101 may be presented with options 1o join various chat rooms such as a general lobby for the
particular series, chat rooms for specific seasons or episodes of a particular series, and privale
chat rooms. Once user 101 has selected a chat room, one portion of mobile chat app 2320
may begin displaying chat messages sbout the show currently being viewed on TV 830, In
some embodiments, chat messages from both friends 10la-e and other users whe are not
friends of user 101 may be displayed in chat app 2320, The chat messages displayed m
mobile chat app 2320 may autornatically update as users post chat message about the current
show. As a resalt, user 101 may be able to quickly jump inte a chat environment with friends
and strangers about a specific show user 101 is currently viewing on TV 830,

1217] In certain embodiments, a portion of chat app 2320 may provide an area that
allows user 101 to create chat messages. As illustrated in FIG. 23, for example, a lower
portion of mobile chat app 2320 may provide a text input area that allows user 101 to enter
text using mobile device 840 in order to create a chat ressage about the current show being
viewed on TV 830. In some embodiments, voice recognition may be uiilized to enter fext
into mobile chat app 2320. In one example, a microphone of mobile device 8B40 may be
utilized to capture spoken chat messages by one or more ysers 101, Mobile device 840 may
then convert the spoken chat messages into text that is displayed in the texi input area of
mobite chat app 2320. User 101 may then edit or approve the chat message for posting o
social networking system 160, In another example, voice recognition may be utilized to
automatically add a conversation taking place in a room 10 a chat session (with our without

the use of a second screen of user 101 such as mobile device 840), For example, a
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microphone coupled to social TV dongle 810 or a microphone of mobile device 840 may
capture a conversation between two or more users watching a show on TV &30, This
conversation may be analyzed by social TV dongle 810 or sent to social networking sysiem
160 for analysis using voice recognition. The conversation may be converied to chat
messages and automatically posted to a chal room associated with the show currently being
viewed on TV 830, In some embodiments, the conversation roay be determined by
subtracting audic of what the user is currently watching from the captured audio,

1218] In ceriain embodiments, chat message displayed in mobile chat app 2320 on
mobile device 840 are concurrenily shown on TV 830 in a chat areg 2310, In some
embodiments, chat area 2310 may be social area 1140 deseribed above. Chat area 2310 may
be any shape, size, or transparency and may be located in any location on the screen of TV
830. In some embodimenis, chat area 2310 may be placed on TV 830 to avoid important
areas of the screen, as discussed above. In certain embodiments, the shape, size, or location
of chat area 2310 may be dynamically altered, as discussed sbove, For example, chat area
2310 may be located to avold overlapping faces, static portions of the screen such as a
scorehoard, or any other determined important area of the screen. In some embodiments,
soctal networking system 160 may send chat messages to social TV dongle 810 for display in
chat area 2310,

{219} The chat messages that are displayed in chat area 2310 on TV 830 may in
some embodiments include all the chat messages that are displayed in chat app 2320
However, some embodiments may filter the chat messages to only display chat messages that
are important to user 101 in chat area 2310 on TV 830, For example, FIG, 23 illustrates two
chat message displayved in chat app 2320 of user 101 - one chat message from Friend A and
one chat message from User B, Friend A may refer to friends 101a-e of user 101 and User B
may refer to any other user of social networking system 160 who does not have a connection
in social graph 200 to user 101 {(c.g., is not a friend of user 101). Because user 101 may not
want to view every chat message on TV 830 abowt the current program being viewed, social
networking system 160 may cause only chat messages of friends 101a-¢ of user 101 to be
displayed in chat area 2310 on TV 830, For example, as llustrated in FIG, 23, only the chat
message from Friend A of user 101 is displayed in chat area 2310 on TV 830 of user 101,
Social networking system 160 may determine what chat message to display in chat avea 2310

on TV 830 using preferences from user 101 {e.g., user 101 indicates only to display chat
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messages of friend, friends of friends, chat messages according to likes, efc.), connections o
user 101 in social graph 300, or any other appropriate method,

1226] In some embodimenis, chat messages associated with progrars being viewed
ont TV &30 ruay be time-stamped to allow the chat messages © be synced with the program
and later viewed at the same point within the program as when the chat messages were
originally posted. For example, many users utilize a DVR to view recorded programs at 8
later time from when they were originally broadcast. To allow users who are viewing
recorded or time-shified content to also view chat messages related to the content, some
embodiments time-siamp chat messages and store the chat messages to be displayed at & later
time when the content is being viewed. For example, social networking systern 160 may
store time-stamped chat messages in a data repository such as a database. The chat messages
may be time-stamped with, for example, an absolute time (e.g., 02/01/2010 a1 23:12) or a
time relative to the content associated with the chat message (e.g., 0:16 after the beginning of
the program). In addition, some embodiments may store other metadata with the chat
messages such as an identification of the user who posted the chat message, an identification
of the conteni associated with the chat message, and the like. Then, when users view the
content al a later time, the stored chat messages related to the content may be retrieved and
displaved to the users at the appropriate time in the content, For example, if a particular
friend of g user made the comment “THIS ROCKS!” during a point of g show, that commaent
may appear at that same point of the show to users viewing the show at a later time. The
comments may appear on mobile device 840, TV &30, or both devices concurrently. As a
result, users may be able to view relevant chat messages about the content currently being
viewed even if the content is being viewed at a later time from when the content originally
aired,

12211 In some embodiments, chat messages related to content being viewed on TV
830 may be organized by social networking system 160 for preseniation to users 101 of social
networking system 160, For example, social networking system 160 may organize sll chat
messages about a particalar TV show into comment threads based on the content.  In some
embodiments, this may include comment threads for particular shows, particular episodes,
particular seasons, ete. These comment threads may then be viewed by users 101 using, for
example, a web browser. In certain embodiments, social networking system 160 may

dynamically form groups of users 101 based on detecied shared content experience. For
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example, if social networking system 160 detects that certain users 101 have all viewed a
particular TV show, social networking systern 160 may recommend that each of the users
join & group on social networking system 160 for that particular show.

2227 In some embodiments, user 101 may participate in a video chat about the
current show being viewed. For example, webcam 970 coupled to social TV dongle 810 may
capture video of user 101 as he is waiching a particular show. Al the same time, other
webcams 970 may capture video of other users waiching the particular show. Social
networking system 160 may then display the videos of each user in small boxes within chat
area 2210 on TV 830, For example, social networking sysiern 160 may display the videos of
a certain number of friends of user 101 who are also currently waiching the particular show,
In some embodiments, face detection may be utilized to only display the face or head of users
101 within chat area 2310, In certain embodiments, gestures of user 101 for video chats may
be captured and analyzed as discussed above. For example, user 101 may perform a “shhih”
gesture in order 1o muie one or more other users being displayed in the video boxes within
chat area 2310 on TV 830, Social TV dongle 810 may capture and determine this gesture by
user 101 and mute the appropriate video of the user within chat area 2310 that user 101
indicates to mute,

(2231 In some ewmbodiments, ap indication of second screen augmentation is
presented to user 101, For example, an indication such as an fcon may be presented 1o user
101 to indicate that a certain program is available for second-screen jnteraction {e.g., the user
may chat about the program on a mobile device while watching the program on a TV}, In
some embodiments, the indication may be shown in a newsfeed or a list view of available
programs. In some embodiments, the indication may be presented sither before or after user
101 selects fo tunc to a particular program,

12241 FIG. 24 iilustrates an example method 2400 for utilizing a second screen to
participate in a chat session related to what is currently being displayed on a TV, The method
may begin at step 2410, where it is determined that a user is viewing particular content on g
first display device. For example, it may be determined that the user is viewing a particular
show on TV §30.

12251 At step 2420, a second display device of the user is determined. In some
embodiments, the second display device is a mobile device of the user. In some

embodiments, the second display device is TV 830,
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12261 At step 2430, a chat room is displayed on the second display device, The chat
room may include various rooms such as a general lobby for a particular series of a show, In
some embodiments, the chat room may include chat rooms for specific seasons or episodes of
a particular series. Some embodirments may provide private chat rooms in which users may
conduct privaie conversations about the current show,

12071 At step 2440, chat messages related to the particular content are displayed in
the chat room on the second display device. The chat message may be determined from a
social graph such as social graph 300, In some erbodiments, chat messages from friends and
non-friends of the user are displayed in the chat room. In certain embodiments, only chat
message from friends are displaved in the chat room. In some embodiments, the user may
specify preferences regarding what chat messages to display. In cerfain embodiments,
important chat message are displayed on both the first and second display devices.

12281 Particular embodiments may repeat one or more steps of the method of FIG.
24, where appropriate. Although this disclosure describes and Hlusirates particular steps of
the method of FIG, 24 as occurring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 24 occurring in any suitable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or systems carrying
out particular steps of the method of FIG. 24, this disclosure contemplates any suitable
combination of any suitable components, devices, or systens carrying out any suitable steps
of the method of FIG. 24,

{2291 FIG. 28 illustrates embodiments in which g playlist 2510 for content to be
viewed on TV 830 is penerated and presented to one or more users 101, In some
embodiments, playlist 2510 is a shared playiist that combines interesis of two Or more Users.
in general, playlist 2510 is generated using users’ interests as determined by social
networking system 160 using social graph 300, In some embodiments, playvlist 2310 is
generated by MSQO 402 using information obtained from social networking system 160 about
one or more nsers 101, In some embodiments, playlist 2510 is generated by social
networking system 160, Playlist 2510 may be displayed on mobile device 840, TV 830 (e.g.,
as a programming guide), or any other appropriate device, Playlist 2510 may allow multiple
users 101 to view content that is relevant to all of thely interesis. As a result, the social

experience of the users may be increased.
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12381 In certain embodiments, playlist 2510 s a list of one or more movies, TV
shows, or other content to be viewed on TV &30, The content of playlist 2510 may be
determined based on the interests of two or more users, For example, consider a couple
trying to decide what to watch together on TV 830, The couple may seck a recommendation
using, for example, mobile device 840 or remote control device 950, In some embodiments,
MSO 407 may detect the requested recommendation and send a query to social networking
system 160 for information about the users. In some embodiments, social networking system
160 may detect the requested recommendation using, for example, social TV dongle 810 and
proceed to query social graph 300 for information about the users. The information may
include, for example, what the users are doing, posts of the users, likes of the users, mutual
friends of the users, posts or likes by mutual friends of the users, programming guides of
mutual friends of the users, etc. This information may then be used to determine content to
inciude in playlist 2510, As a specific exanmple, if the users and their mutual friends have
recently discussed the topic “weddings” on social networking system 160, then playlist 2510
may inchude TV shows or movies about weddings.

1231} In certain embodiments, social TV doungle 810 may determine wheo is viewing
TV 830 in order to determine content to provide in playlist 2510, For example, social TV
dongle 810 may wtilize any method discussed above to determine who is in close proximity to
TV 830 or social TV dongle 810. These methods may include utilizing BLUETOOTH 1o
gather information fror multiple mobile devices 840 as discussed above, utilizing webcam
970 and facial recognition technology lo detect users’ faces in the room, using voice
recognition to detect users’ voices, eie. Once social TV dongle 810 or social networking
systerm 160 determines who is in the room, social graph 300 may be queried to determine the
interests of all the determined users. The interests of all the determined users may then be
combined to determine the content for playlist 2510, Particular embodiments of determining
shared interests are discussed further below.

12321 In certain embodiments, social networking system 160 may utilize social
coefficients to determine content for playlist 2510, For example, social networking system
160 may first query social graph 300 1o determine social coefficients of programs for an
individual user 101, In some embodiments, this may involve determining social coefficients
of all available content in social networking system 160, Some embodiments may utilize

coefficients as described in U.S. Patent Application Mo, 12/978,265 entitled “Contextually
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Relevant Affinity Prediction in a Social Networking System,” which is incorporated herein
by reference. Social networking system 160 may utilize the following information from

social graph 300 in determining coefficients of specific programs for individual user 101

&

the number of friends 101a-¢ of user 101 who have liked the specific program
& the total number of users of social networking system 160 who have Hked the
specific program
s the number of friends 101a-¢ of user 101 whe are currently waiching the specific
program
s the iotal number of users of social networking system 160 who are currently
watching the specific program
» g taste algorithm (e.g., users who liked the specific program will also like this
other progranmt. )
Social networking system 160 may then combine the information above in order to determine
a cosfficient associated with user 101 for each program. For example, consider a scenario in
which a query of social graph 300 for the specific program yielded the following resnits:
s the number of friends 101a-c of user 101 who have liked the specific program = §
e the total number of users of social networking system 160 who have liked the
specific program = 1000
s the number of friends 101a-e of user 101 who are currently watching the specific
program = 2
e the total nomber of users of social networking system 160 who are currently
watching the specific program = 250
The combination of these example results would vield g coefficient of $+1000+2+250 = 1257
for this prograrn for user 101, Social networking system 160 then performs similar
calculations in order to delermine coefficients of other programs for user 101, In certain
embodiments, the resulting coefficients of all shows are then ranked for user 101, A
predetermined number of the top-ranked shows may then be presented to user 101 in playlist
2510,
{233] In embodiments where it is detormined that multiple users 101 are viewing TV
830, social networking system 160 may first determine specific programs to recommend to

each individual user 107 as discussed above (e.g., using social coefficients) and then perform
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group aggregation in order to determine recommendations for the group of asers 101, For
examupie, consider a scenario where three users 101 are seeking recommendations on what to
watch on TV 830, Social networking system 160 way first determine social coefficients as
discussed above for a first show for cach of the three users. Social networking system 160
may then average the three coefficients for the first show fo delermine an averaged
coctficient for the first show. Social networking system 160 may then perform similar
computations for other shows to determine averaged coefficients for cach show. The average
coctficients may then be ranked for the three users and a predetermined number of the top-
ranked shows {or shows that have a coefficient greater than a predetermined amount) may
then be presenied in a shared playlist 2510 for the three users. As a specific example, the
following coefficients may be determined for shows A, B, and C for the three users:

#  Ligser 1: show A coefficient = 30; show B coefficient = 50, show C coetficient = 2

# liger 2: show A coefficient = 100; show B coefficient = 40, show € coefficient = }

e User 3: show A cosfficient = 200; show B coefficient = 300, show C coefficient =

3

The coefficients above may then be averaged to determine average coctficients as follows:

®  Show A average coefficient = (0+100+300)/3 = 110

e Show B average coefficient = (S8+40+300)/3 = 130

s Show C gverage coefficient = (Z+i+3)/3 =12
The average coefficients may then be ranked for the three users and a predetermined number
of the top-ranked shows {or shows that have a coctficient greater than a predetermined
amount) may then be presented in a shared playlist 2510 for the three users. In the above
example, Show B may be Hsted first in playlist 2510, followed by Show A, and then Show C.

234} In some embodiments, weighting factors may be used in determining average
coetficients of a group of users. For example, consider a {amily that includes a father, 2
mother, and g child. Social networking system 160 may apply weights to the coefficients of
the father, mother, and child in calculating the average coefficients above, For example, if
social networking system 160 determines that the father watches the most TV shows, social
networking system 160 may apply a higher weight to his coefficients than the mother or
child, Or, if social networking system 160 determines that most of the TV shows waiched in

the house are children’s shows, it may apply a higher weight 1 the child’s coefficients than
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the mother or father. Thus, recommendations in playlist 2510 may be altered to prioritize
content for the person who consumes the most TV shows.

12351 In some embodiments, social networking system 160 finds the union of
individual show recommendations when determining what content o display in a shared
playlist 2510, For example, if two users are secking recommendations on what to watch on
TV 830, social networking system 160 may {rst determine shows to recommend for cach
individual nser as discussed above, Social networking system 160 may then determine
whether there are any common recommended shows for the two nsers. For example, if
Shows A and B are recommended o a first user and Shows A and C are reconmended 1o a
second user, Yhow A may be included in a shared playlist 2510 for the two users, since it was
recommended to both users.

{236] As discussed above, a taste algorithm may be utilized by social networking
svstem 160 to determine recommendations to include in playlist 2510, For example, social
networking system 160 may first determine first programs that user 101 wate ed, liked, or
otherwise interacted with on social networking system 160, In some ersbodiments, the fust
programs rmay be determined using social graph 300 or social TV dongle 810, In some
embodiments, the programs may be any of live TV, programming from OTT provider 403
such as Netflix, programs from a DVR, on-demand programming, and the like, Once the first
programs have been determined, soclal networking system 160 may then search social graph
100 to determine other users or friends [0la-e of user 101 who also watched, liked, or
otherwise interacted with the first program on social networking system 160, Social
networking system 160 may then search social graph 300 for second programs that the
determined users or friends waiched, liked, or otherwise interacted with on social networking
system 160. The determined sccond programs may then be recommended to user 101 in
playlist 2510 as discussed above. In some embodiments, weighting factors may be utilized in
determining what shows to recommend to a user. For example, second programs viewed by a
user’s friends roay have a higher weight in determining recommendations for a user than
seoond programs viewed by users who are not friends.

[237] As an example for illustrative purposes only, consider a scenario where a first
user has liked the program “Garage Talk” in the past. Social networking system 160 may
query social graph 300 in order to determine other users or friends of the first user who have

also liked “Garage Talk.” For example, social networking system 160 may determine that
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Friend A and User B also liked “Garage Talk.” Social networking system 160 may then
query social graph 300 for other shows liked by the other users or friends whe also liked
“Garage Talk.” For example, social networking system 160 may determine that Friend A and
User B, who lked “QGarage Talk,” also liked the shows “Shop Journal” and “Cars Galore”
Social networking system 160 may then recommend “Shop Journal” and “Cars Galore™ to the
first user. I, for exarnple, Friend A liked “Shop Journal” and User B {who is not a friend of
the first user) liked “Cars Galore,” then “Shop Journal” may appear higher in playlist 2510
than “Shop Journal.”

12381 In some embodiments, social networking system 160 may cross-reference the
actors or the people who were involved in making a particular program in determining what
shows to recommend to user 101 in playlist 2518, For example, social networking system
160 may access an external database such as the Internet Movie Database (IMDb) in order to
deterroine the actors, producers, writers, ete. of a particular show liked or watched by user
101 or the connections of user 101, Social networking sysiem 160 may then cross-reference
the determmined information with other shows in order to determine other shows that the
actors, producers, writers, ete. were also involved with. As an example for ilustrative
purposes only, consider a scenaric where friend 101s of user 101 likes Show A that features
Actors A and B, Soclal networking system 160 may recommend Show A to user 101 if it
determines that user 101 likes Actor B. That is, because both user 101 and friend 101a like
actors that are in a particular show, social networking system 160 may recommend that user
101 and friend 101a watch the same show.

{2381 In some embodiments, other data points may be used fo infer how much a user
liked a particular show. For example, social networking system 160 may determine how
much of & particular show a user watched before changing the channel, turaing off TV 830,
or any other action that indicates disinterest in a TV show. Some embodiments may
determine this using, for example, social TV dongle 810 discussed above. I certan
embodiments, social networking sysiemn 160 may determine that a user began viewing a show
and then checked in at another location before the end of the show. In certain embodiments,
this may indicate that the user became disinterested in the show. In some embodiments,
social networking system 160 may determine where the user checked before the end of the
show. I, for example, the user stopped watching a sporting event and then checked inat a

sports bar, social networking system 160 may determine that the user did not become
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disinterested in the sporting event but instead went to a location to continue watching the
sporting event with others. Social networking systern 160 may utilize posts to social
networking system 160, GPS data from mobile device 840, or any other appropriaie data to
deterraine whether the user became disinteresied in & particular show.

[248] In certain embodiments, social networking system 160 may determine
trending shows to recomimend to user 101 in playlist 2510, For example, social networking
system 160 may analyze posts, likes, or any other interaction with social networking system
160 in order to determine shows that are frending. Shows that are trending may be, for
example, shows that have received the most likes within a predetermined period. Social
networking system 160 may then include one or more trending shows in playlist 2510,

12411 In some embodiments, users 101 may be notified when a particular program is
viewed by a large percentage of their friends. For example, if over half of friends 10ta-e of
user 101 are currently viewing or plan to view a particular program, a notification of the
program may be sent to user 101 via social networking systers 160, In some emboduments,
social networking svstem 160 may deterrine that a large percentage of a user’s friends are
watching or are planming to watch a program using one or more of the coefficients discussed
above, close friends of the user (L., using social graph 300), similar tastes, and the like. In
some embodiments, the notification may include a link or button that allows user 101 to press
i begin watching the recommended show.

{242] In some embodiments, social networking system 160 may provide a “best for
you” recommendation to user 101 in playlist 2510, The “best for you” recommendation may
be the program chosen from the currently available programs that user 101 is most likely to
watch, In some embodiments, social networking system 160 may first determing programs
that are currently available to watch (e.g., programs that are currently airing, programs that
are available via pay-per-view, programs that are recorded on a DVR, programs available
from services such as Hulu and Netflix, etc). Social networking system 160 may then
perform any appropriate method to rank the available programs according to what user 101 is
likely to want to watch, In some erbodiments, this may include using social coefficients
described shove. Social networking systern 160 may then choose the top-ranked program
and present an option to user 101 to view the program. In certain embodiments, the top-
ranked program may be presented to user 101 along with an indication such as “best for you”

or any other appropriate indication,
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12431 FIG. 26 illustraies an example method 2600 for generating an example shared
playlist. The method may begin at step 2610, where identities of a first and second user are
determined. This may be accomplished by, for example, analyzing MAC addresses of the
users’ mobile devices.

[244] At step 2620, a first plorality of recommended viewing conterd for the first
user is determined. In certain embodiments, social graph 300 is uiilized to determine the first
plurality of recommended viewing content. In some erubodiments, social coefficients may be
used to determine the first plurality of recommended viewing content,

1245] At step 2630, a second plurality of recommsended viewing content for the
second user is determined. In certain erubodiments, social graph 300 is uiilized to determine
the sccond plurality of recommended viewing content.  In some embodiments, social
coefficients may be used to determine the second plurality of recormmended viewing content.

[246] At step 2640, a combined plurality of recommended viewing content is
determined using the first plurality of recommended viewing content and the second plurality
of recommended viewing content. In some enbodiments, social coefficients may be used o
determine the combined plurality of recommended viewing content, In some embodiments,
the combined plurality of recommended viewing content may be the union of the first and
second plorality of recommended viewing conient,

(2471 At step 2650, the combined phurality of recommended viewing content is
presented to the first and second users. In some embodiments, the combined plurality of
recommended viewing content is displayed on a mobile device of one or both of the first and
second users. In cerfain embodiments, the combined plurality of recommended viewing
content is displayed on a TV that both users are viewing,

{248] Particular embodiments may repeat one or more steps of the method of FIG.
26, where appropriate. Although this disclosure describes and illustrates particular steps of
the method of FIG. 26 as occurring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 26 occurring in any suitable order. Moreover, although
this disclosure describes and illustrates particular components, devices, Or systems carrying
put particular steps of the method of FIG. 26, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps

of the method of FIG. 26.
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[249] FIG. 27 illustrates embodiments in which time-seusitive buttons 2710 may be
displaved on mobile device B40 in response to what is being shown on TV 830, In general,
time-sensitive buttons 2710 allow user 110 to post content o social networking system 160
that is synced with what is being displaved on TV 830, Time-sensitive buttons 2718 may
inciude, for example, a like button 2710z and a share button 2710h as discussad below. User
101 may press or otherwise interact lo select butions 2710 when viewing content on TV 830,
Mobile device 840 communicates an indication of the interaction with butions 2718 to social
networking system 160 either directly or via social TV dongle 810,

12561 In certain embodiments, time-sensitive button 2710 may be a like bution
2710a that allows user 101 to indicate to social networking system 160 that he likes content
being shown on TV 830. For exsmple, user 101 may press like button 2710 during a
particular chase scene of a show “Bast Street” being viewed on TV 830, An indication of the
user pressing like button 2710a during the chase scene may be sent 1o social networking
system 160 where a post such as “User 101 Hkes the chase scene in East Street” may be
posted to the wall of wser 101, As another example, user 181 may press like bution 2710a
that appears on mobile device 840 dwring a commercial or advertisement for a specific
product such as “Mega-Cola.”  An indication of the user pressing Hke button 2710a during
the advertisement may be sent to social networking system 160 where & post such as “User
101 likes Mega-Cola” may be posted to the wall of user 101, In certain embodiments, the
indication of the user pressing like button 2710a may cause an edge 1o be created in social
graph 300. For example, if user 101 presses like button 2710a during a conumercial or
advertisement for “Mega-Cola,” an edge 306 may be created between user node 302 for user
101 and a concept node 304 (e.g., a product page} for “Mega-Cola”

1251] In some embodiments, like button 2710a may be used fo indicate to social
networking systers 160 that uwser 101 likes any granularity of content on TV &30, For
example, like buiton 2710a may be used o indicate that user 101 likes a particular channel,
content provider, show, season, episode, scenge, gotor, product shown in a program, product
shown in an advertisernent or commercial, piece of music, or any other content shown on TV
830, In certain embodiments, Hke bution 2710z may automatically appear on mobile device
40 while user 101 is watching content on TV 830. In some embodiments, like button 2710a
may be manually displayed on mobile device 840 by user 101 by, for example, launching a

mobile app on mobile device 840,
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{2521 In certain cmbodimenis, fime-sensitive button 2710 may be a share bution
27106 that aliows user 101 to share content being shown on TV 830 with other users of social
networking system 160, For cxample, user 101 may press share bulton 2710b during a
particular play of a sporting event being viewed on TV 830, An indication of the user
pressing share button 2710b during the particular play may be sent to social networking
system 160 where a post that includes a clip or an image of the particular play may be posted
o the wall of user 1071, As another example, user 101 may press share button 2710b on
mobile device 840 during a particular conversation ocowrring on TV 830, An indication of
the user pressing share button 2710b during the conversation may be sent to social
networking system 160 where a post that includes the text of the conversation {e.g., from
subtitles or closed-captioning)} may be posied to the wall of user 101

(2531 In some embodiments, share button 2710b may be used to share any
granularity of comtent shown on TV 830 with other users of social networking system 160,
For example, share bution 2710b may be used to share images, clips {e.g., short videos), text,
music, or any other content shown on TV 830 with users of soclal networking system 168, In
certain embodiments, share button 2710b may awtomatically appear on mobile device 840
while user 101 is waiching content on TV 830, In some embodiments, share button 2710b
may be manually displayed on mobile device 840 by user 101 by, for example, launching a
mobile app on mobile device 840,

{2841 In some embodimenis, a mobile app of social networking system 160 running
ont mobile device 840 may include an area that allows user 101 to explicitly share content
currently being viewed. For example, the mobile app may include a text entry area in which
the user can type a message such as “Um waiching Lone Survivor” In some embodiments,
the text entry area may autocomplete a user’s message. For example, it the user types “U'm
watching,” the mobile app may query the user’s content providers {e.g., M8 402} in order to
determine what the user is currently watching. The mobile app may then antocomplete the
user’s phrase using the name of the program currently being viewed.

[283] FIG, 28 ilusirates an example method 2800 for displaying time-sensifive
buttons in response to what 18 being shown on a TV, The method may begin at step 2810,
where it is determined that a user is viewing content on g first display device. For example, it

may be determuined that the user is viewing a particular show on TV 830,
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[256] At step 2820, a time-sensitive button is displayed on a second display device
of the user. In some embodiments, the time-sensitive button is a like button.  In some
embodiments, the time-sensitive button is a share bution. The time-sensitive buiton may
appear antomatically (e.g., from social networking system 160), or the user may manually
launch the time-sensitive button using, for example, a mobile app on a mobile device.

[257] At step 2830, an indication that the user has selected the time-sensitive button
is received. In some embodiments, it is recelved at social networking system 160, In certain
ernbodiments, the indication corresponds to the user pressing the time-sensitive bution,

[258] At step 2840, one or more edges are created in a social graph based on the
viewed content and the received indication. For example, if the user presses the time-
sensitive like button during a commmercial for a specific product, social networking system
160 may add a “like” edge between nodes for the user and the specific product.  As another
example, if the user presses the time-sensilive share button during a rmovie, social networking
system 160 may add a “recommend” edge between nodes for the user and the movie in the
social graph.

{259] Particular embodiments may repeat one or more steps of the method of FIG,
28, where appropriate, Although this disclosure describes and illustrates particular steps of
the method of FIG. 28 as occurring in a particular order, this disclosure contemplates any
suitable steps of the method of FIG. 28 ocenring in any suitable order. Morsover, although
this disclosure describes and illusirates particular components, devices, or systems carrying
out particular steps of the method of FIG. 28, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps
of the method of FIG, 28.

[266] FIG. 29 illustrates embodiments in which devices may be utilized as smart
remote controls for TV §30. in some cmbodiments, mobile device 840 may display a
channel switching mobile app 2910 that a user may interact with fo control what is being
viewed on TV £30. In some embodiments, remote control device 930 may be utilized to
interact with social TV dongle 810 in order to control what is being viewed on TV 830.
Social TV dongle 810 may control what is being viewed on TV 830 by sending commands
via IR to content source 820, In some erubodiments, social TV dongle 810 may be the only
source of content for TV 830 and may receive content to display from secial networking

system 160, In some embodiments, channel switching mobile app 2910 may automatically
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smbodiments, channel switching robile app 2910 replaces a lock screen of mobile device
844,

12611 In some embodiments, user 101 may interact with channel switching mobile
app 2910 on mobile device 840 to contro] what is viewed on TV 830. For example, user 101
may launch channel switching mobile app 2910 that displays available content o watch on
TV 830, The available content may be, for example, a social programming guide (8PG)
discussed below in reference to FIG. 31, recommendations as discussed above in reference {o
FIG. 25, or any other available content from social networking system social networking
system 160, MSO 402, or OTT provider 403, In some embodiments, channel switching
mobile app 2910 may display one or more facepiles (e.g., multiple photos of users of social
networking system 1601 In some embodiments, social content is provided in channel
switching mobile app 2910, As illustrated in FIG. 29, for example, social data from social
networking system 160 may be included next to shows that user 101 may select to waich.
The social data may include, for example, friends or connections of user 101 who ave
currently watching the show, friends or connections of user 101 who like the show, friends or
cormection of user 101 who are planning to watch the show, or any other available social data
for the show from social networking system 160. In addition, channel switching mobile app
2910 may include a buttons or link for each show that a user may press or otherwise interact
with to begin watching the show, Once pressed, mobile device 840 may send ap indication of
the interaction to social TV dongle 810 or social networking system 160, Social TV dongle
§10 may subsequently send IR commands to content source §20 in order to, for example,
tune content source §20 to the appropriate channel for the selected show.

1262] In some embodiments, user 101 may utilize remote conirol device 950 in order
to interact with social TV dongle 810 and thus control what is viewed on TV 830, For
example, a dedicated bution may be included on remote control device 950 that allows
control of social TV dongle 810, In some embodiments, the dedicated button may launch 2
user interface on TV 830 from social TV dongle 810 for controlling functions of TV 830
User 101 may then use general controls of remote control device 950 to coutrol function of
social TV dongle 810 or TV 830, Social TV dongle 810 may subseguenily send IR
commands to content source 820 in order to, for example, tune content source 820 to the

appropriate channel for a selected show.,
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263] ¥IG. 30 illustrates an example method 3000 for wtilizing devices as smart
remote controls for a TV, The method may begin at step 3010 where it is determined that a
user is viewing particular content on a first display device. For example, it may be
determined that the user is viewing a particular show on TV 830

[264] At step 3020, an interface is displayed on a second display device for
conirolling content displayed on the first display device. o some embodiments, the interface
may include shows or movies that the user may select to watch on the first display device. In
certain embodiments, the interface may be displayed on a mobile device of the user.

1268] At step 3030, an indication that the user has selected an option from the
interface on the second display device is received. In some embodiments, the indication is
received at social networking system 160,  In certain embodiments, the indication
corresponds to the user pressing a button, link, or icon on the interface.

[266] At step 3040, instructions are sent fo the first display device based on the
selected option. In some embodiments, the instructions are sent to the fivst display device via
social TV dongle 810, For example, the instructions may be to display a certain show or
movie.  In certaln embodiments, social TV dongle 810 may send instructions via, for
example, IR to content source 820,

1267} At step 3050, one or more edges in a social graph are created based on the
selected option. For example, if the user presses an icon fo begin viewing a particular
program, social networking system 160 may add a “watched” edge between nodes for the
user and the particular program,

[268] Particular embodiments may repeat one or more steps of the method of FIG.
30, where appropriate. Although this disclosure describes and illustrates particular steps of
the method of FIG, 30 as occwrring in a particular order, this disclosure contemplates any
auitable steps of the method of FIG. 30 occurring in any suitable order. Moreover, although
this disclosure deseribes and illustrates particular components, devices, or systems cartying
out particular steps of the method of FIG. 30, this disclosure conternplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps
of the method of FIG. 30.

[26%] FIG. 31 illustrates a soclal programming guide (SPG) 3110 which may be
displayed on mobile device 840 or TV 830. In general, SPG 3110 provides an easy and

convenient way for user 101 to view and select available content to display on TV 830
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tnlike a typical EPG that lists programs based on channel mumbers, 8PG 3110 aggregates
cotent from multiple sowees {(e.g.. OTT providers 403, MSGs 402, on-demand
programming, DVRS, ei¢.) into a convenient list of content according to the user’s interests,
The user is not required to know where the content is being sourced from {e.g., from a 8TB
or a BVR) or what channe!l is associated with the content. Instead, the user may simply tap
an icon for an gvailable program in SPG 3110 and the show will be displayed on TV 830, In
certain embodiments, the available content in SPG 3110 is presented in the form of graphics
similar {o apps on mobile device 840,

{2701 SPG 3110 may include any available content to be viewed on TV 830, For
example, SPG 3110 may include content from MSOs 402 that would iypically be selected
using a 8TB such as STB/gateway 404c. SPG 3110 may also include content from OTT
provider 403 such as Hohu and Netflix, Content in 8PG 3110 may also be on-demand content
and may include an indication of the price o view the on-demand content. In some
embodiments, SPG 3110 may display a facepile proximate to available content, The facepile
may include, for example, images of other users {e.g., friends} who are watching the content,
who are planning to watch the content, who have liked the content, or have interacted with
the content in any other way on social networking system 160,

271} In some embodiments, the content in SPG 3110 may include recommended
content for one or more users 181, For example, social networking system 160 may
determine who is in the room and then tailor the content in SPG 3110 according to the
determined user(s}. For example, content in SPG 3110 may include recommended content
from playlist 2510 described above.

(272} In some embodiments, SPG 3110 may be displaved on mobile device 84{
using, for cxample, a mobile app of social networking system 160, In some embodiments,
SPG 3110 may be displayed on TV 830. In embodiments where SPG 3110 is displaved on
TY 830, it may overlay or cover a programming guide from MEOs 402, In certain
exabodiments, SPG 3110 may compleiely replace the user interface of a 8TB or DVR. In
some embodiments, the overlay methods described above in reference to FIGS, 8-12 may be
utilized {0 hide the programming guide or channel numbers from MSO 402, As a result,
users 101 may have an easier time locating relevant content to watch, In addition, there may

be lesa confusion because users are not required to swiich between multiple input sources.
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12731 In certain embodiments, sponsored shows may be included in 8PG 3110, For
example, a particular show or movie may be sponsored by MSO 402 or OTT provider 4403,
An igon 3120 for the sponsored show may appear in SPG 3110 where it may be more fikely
to be selected by the user. In some embodiments, the icon 3120 of the sponsored program
may appear intermingled with recommended programs.  In certain embodiments, as
illnstrated in FIG. 31, the icon 3120 of the sponsored program may appesar in a separate
portion of SPG 3110 (e.g., at the bottom of the screen of mobile device 840}, In certain
embodiments, MSO 402 or OTT provider 403 may pay a foe for a sponsored program to be
included in SPG 3114,

[274] In some embodiments, s particular icon in 8PG 3110 may be a personalized
guene for user 101, This personalize guenc may include content that is the most
recommended content for user 101 and may dynamically update. For example, social
networking systern 160 may determine recommendations for user 101 using the methods
deseribed above in reference to FIGS, 25-26. The recommendations may then be loaded into
the personalized quene so that user 101 may simply push the icon of his personalized queue
to being watching content recommended by social networking system 160, The content in
the personalized quene may be a playlist that antomatically plays the content sequentially
without the user having to interact with mobile device 840, TV 830, or social TV dongle 814,
s some embodiments, an “ADD TO QUEUE” indication may be available to user 161 in, for
example, SPG 3110, This indication may atlow user 101 to quickly place a program into his
personalized queue. In some embodiments, when user selocts an “ADD TO QUEUE”
indication to add Show A to his personalized queue, social networking systerm 160 may
autornatically post a message such as “User 101 is planning to watch Show A” to social
networking system 160, In some embodiments, friends 101a-¢ of user 101 may suggest
programs into the personalized gueue of user 101, This may be controlled by preferences of
user 101,

[275] In some embodiments, a particular icon in SPG 3110 wmay be a
recommendation queue for user 101, This recommendation gueue may include content that
has been recommended 1o user 101 by friends 101a-e. For example, a particular friend 101a
may want user 101 to view g particular show, He may indicate this to social petworking
system 160 using any appropriate button or Hok on social networking system 160, Social

networking system 160 may then load the recommended show into the recommendation
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queue so that user 101 may simply push tcon 3120 of his recommendation queue to being
watching content recommended by his friends.

2767 FIG. 32 illustrates an example method 3200 for providing a SPG. The
method may begin at step 3210, where first available content from a first content source is
determined. For example, one or more TV shows may be determined from a source such ag
MS( 402, At step 3220, first available content frorm a second content source is determined.
For example, one or more programs may be determined from a source such as OTT provider
403, In some embodiments, the first and second sources are different sources. In certain
embodiments, the content sources may include a BVR, a STB, a website, a cable provider, an
on~demand provider, and the like,

{3771 AL step 3230, recommended content for a first user is determined. In some
embodiments, the recommended content is determined using a social graph and the first and
second available content. In some embodiments, social networking system 160 may guery g
social graph in order to determine social coefficients for each of the first and second available
cortent,  The social coefficients may be used in some embodimenis o determine the
recommended content.

{2781 Atstep 3240, a programming guide is displayed on a display device of the first
user. In some embodiments, the prograroming guide includes the recommended content for
the first user. In some embodiments, the programming guide masks the first and second
confent sources. That is, some embodiments mask channel numbers of the recommended
content. In some embodiments, the programming guide is 8PG 3110,

279} Particular embodiments may repeat one or more steps of the method of FIG,
32, where appropriate. Although this disclosure deseribes and illusirates particular steps of
the method of FIG. 32 as ocourring in a particular order, this disclosure contemplales any
suitable steps of the method of FIG. 32 occurring in any suitable order. Moreover, although
this disclosure describes and tllustrates particular components, deviges, or systems carrying
out particular steps of the method of FIG. 32, this disclosure comtemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable steps
of the method of FIG. 32,

12801 ¥, 33 illustrates a social graph 3300 that may be used fo siream media to
any device of user 101, In some embodiments, secial graph 3300 may be an embodiment of

social graph 300 above. Social graph 3300 inchudes concept nodes 304 for each device of
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user 101 that is capable of presenting any form of media (e.g., shows, movies, pictures,
desktop, music, ete.) to user 101, For example, concept nodes 304 may be associated with
any mobile device 840 of user 101, a TV 380 of user 101, any user device 1710, any chient
svstem 130, or any other device of user 101 capable of presenting media to user 101 In
certain embodiments, concept nodes 304 of nser device may be associated with an input or an
output of the user device. Social graph 3300 also includes edges 306 that may indicate that a
user “owns” the user devices assoctated with concept nodes 306,

12811  In general, social graph 3300 with user device concept nodes 304 permis a
user to stream any media that friends or other connections of the user are consuming. in one
example, a first user may begin viewing a show on his TV at the same point in the show that
one of his friends is currently viewing, As a result, the users may be able to simultaneously
view the same TV show and interact with one another {(g.g., chat as discussed above) through
social networking system 160, As another example, a user may be able to display photos
from Wi mobile device on one or more of his friend’s TVs or mobile devices. These any
many other exanples of streaming media from one user’s device 10 another nser’s device
may be accomplished by social networking systern 160 creating and analyzing the nodes and
edges of social graph 3300,

12821 In some embodiments, social networking system 160 may determine what
service or device a user is currently using in order to determine what and how to stream
media from another user. For example, social networking system 160 may analyze a user’s
interactions with social networking system 160 in order to determing whether the user is
currently interacting with social networking system 160 using a smartphone, a computer, a
tablet compter, or any other user device. As another example, social networking systern 160
may determine whether a user is currently communicating with social networking aysiem 160
using WiFi, cellular communications such as 40, or any other appropriate communications,
Once the type of service or user device is determined, social networking systerm 160 may
modify the content being shared from another user. For example, if social networking system
160 determines that a user is currently utilizing a smartphone over 4G, it may optimize a
video siream to be streamed to the smartphone over 4G, As another example, if socis]
petworking system 160 determines that a user is currerndly utilizing a TV 830 coupled to
social TV dongle 810, social TV dongle 810 may optimize a video siream to be viewed on

TV 830,
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12831 In some embodiments, social networking system 160 may determine an
optimal user device in which to display shared content from another user. For example,
social networking system 160 may determine that a user is attempting to view a video stream
that g friend is currently viewing. Social networking system 160 may then determing that the
optimal display device for the shared video stream would be a TV 830, As another example,
social networking system 160 may determine that 8 user is attempting to view g photo that a
friend is currently viewing on his mobile device 840, Social networking system 160 may
then deteroing that the optimal display device for the shared photo would be another mobile
device 840,

[284] FIG. 34 illustrates an example method 3400 for streaming media to multiple
user devices. The method may begin at step 3410, where a first media device of a first user is
determined. As step 3420, & second media device of g second user is determined. For
exarple, the media devices may include a smartphone, a TV, a digital music device, 4 laptop,
a tablet compuier, and the like.

12851 At step 3430, a first node for the first media deviee and a first edge between
the first node and a node of the first user is created in a social graph. In some embodiments,
the social graph may refer to social graph 3300. In some embodiments, the first edge may be
an “owns” edge 306. In some embodiments, the first node corresponds to an input or output
port of the first media device,

[286] At step 3440, g second node for the second media device and a second edge
between the second node and a node of the second user is created in the social graph. In
some embodiments, the social graph may refer to social graph 3300, In some embodiments,
the second edge may be an “owns” edge 306, In some embodiments, the second node
corresponds to an input or output port of the second media device,

2871 At step 3450, media is streamed from the first media device fo the second
device using the first and second nodes and the fivst and second edges created in step 3430
and 3440, For example, the first user may view a TV show on his TV that the second user is
currently viewing on his TV. As another example, the first user may view photos from the
second user’s smartphone on his TV,

[28%1 Particular embodiments may repeat one or more steps of the method of FIG.
34, where appropriate. Although this disclosure describes and illustrates particular steps of

the method of FIG. 34 as occurring in a particular order, this disclosure contemplates any
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sutiable steps of the method of FIG, 34 occurring in any suitable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or systems carrying
out particular steps of the method of FIG. 34, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carrying out any suitable sieps
of the method of FIG, 34,

[289] FIG. 35 illustrates a comment visualization graph for a particular program that
may be penerated and displayed o user 101, As discussed above, comments, posis, chat
messages, or any other content posted to social networking system 160 may be time-stamped
with informeation indicating when the content was posted.  For example, a post about a
particular TV show may be time-stamped with a time that indicates when in the show the post
was wade.  As another example, chat messages about a particular movie may be time-
stamped to indicate at what point in the movie the chat messages were exchanged. Social
networking system 160 may analvze content posted 1o social networking system 160 and
determine all posts related 10 a particular program. A comment visualization graph such as
the one ilustrated in FIG. 35 may then be created and displayed to user 161 on, for example,
mobile device 340 or TV 8380, The comment visualization graph presents a visual
representation of the amount of comments made during the progran and at what point during
the program they were made. As a result, users may be able o determine intoresting or
tmportant parts of a program. In some embodiments, the users may then be able to fump that
portion of the program and view the inferesting or important content. A particular example of
a comment visualization graph is discussed in wore detail below,

12901 The illustrated example of FIG. 35 i3 a comment visualization graph for an
awards show such as the ACADEMY AWARDS. The x-axis in this embodiment is time
relative o the beginning of the show and the v-axis is the amount of comments about the
show. As iltustrated in this figure, comments of users of social networking system 160 about
the award show were clumped in three main portions of the show: arcund 1:00, 10:00, and
33:00. By presenting the amount of comments about the show relative to thme, the comment
visualization graph presents a convenient way for users of social networking system 160 to
determine important or interesting portions of the show. In this example, users may deduce
that the interesting or important parts of the show occurred 1:00, 10:00, and 33:00 marks
because that is when the most comments by user of social networking system 160 were

posted.  In ceriain embodiments, the comment visualization graph may also present a
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thursbnail image of the show at the important or interesting points of the show (e.g., when the
most comments occurred). In this example, thumbnail images of the show at the 1:00, 16:00,
and 33:00 marks are displayed above the clamps of comments, This may allow the user to
guickly discern what the comments were regarding. In some embodiments, the user may
click or otherwise interact with the thumbnail images in order to being playing the show al
that point.

12811 In certain embodiments, o dynamic highlight reel may be presented 10 a user
hased on which sections of a program received the highest density of user comments. For
example, a user may interact with mobile application 602 on his mebile device and indicate
that he would like to watch the top highlights of a cerfain program in a certain amount of
time. An example might include, “1 want to watch the top highlights of the ACADEMY
AWARDS in three minutes.” One or more of mobile application 602, social TV dongle 810,
and social petworking system 160 may then analyze content posted to social networking
system 160 (e.g., time-stamped user commenis about the ACADEMY AWARDS) and
determine all posts related to the ACADEMY AWARDS. Clips of portions of the
ACADEMY AWARDS having the most user comments may then be automatically
assembled. In ceriain embodiments, the clips may be ranked from the highest density of user
conyments to the lowest. In some embodiments, a subset of the determined clips is chosen so
that the chosen olips will run in the aroount of time indicated by the user, A highlight reel of
the determined clips may then be presented to the user ou any appropriate display device.

[292] In some embodiments, an index of scenes or interesting parts of a program
may be presented to user 101, For example, the comments for a certain program may be
analyzed as described above in order to detormine important or interesting portions of the
program. The determined important or interesting portions of the program may then be
ranked or otherwise Hsted in an index and presented to user 101, In certain embodiments, for
example, the index may be presented to user 101 interposed onto, for example, the user’s
time Hne.

[293] In some embodiments, content and interactions other than user comuuents may
be analyzed and presented to user 101 in a visualization graph similar to the comment
visualization graph of FIG. 35 sbove. For cxample, time-stamped likes of a particular
program may be analyred and graphed to show the various points within the program that

users selected to like the program. In another example, observed data indicating interest in
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the content may be analyzed and graphed to show the various points within the program that
users were infensely waiching the content.  As a particular example, users” eye gaze, as
described above, may be analvzed and graphed according to time stamps to show which
portions of a show users were transfixed on the TV,

[294] FIG. 36 illustrates an example method 3600 for providing an exarsple
commment visualization graph, The method may begin at step 3610, where a plurality of nser
comments related to & particular program are determined. In some embodiments, a social
graph such as social graph 300 may be utilized to determine the plurality of comments. For
example, social networking sysiem 160 may guery social graph 300 for all conuments related
iy an awards show thai previously atred.

298] At step 3620, a time associated with each comment as relaied to the program
is determined. In some embodiments, each comment may be time-stamped with an absolute
time or a lime relative to the program, For example, a comment may be time-stamped with a
time indicating that it was posted at 33:00 inio the show.

[296] At step 3630, a comment visualization graph is presented.  In some
embodiments, the comment visualization graph shows an indication of the amount of
conuments plotted against time. For example, the comment visualization graph may plot time
of the program on the x-axis and the number of conyuents made about the program on the y-
axis. This may allow users to quickly discern important parts of the program, For exanple,
if there were many comments surrounding the time of 33:00 into the program, the user may
determine that the 3300 mark was an important part of the program. In some embodiments,
the program may antomatically begin playing the important parts of the program,

{2977 Particular embodiments may repeat one or more steps of the method of FIG,
36, where appropriate, Although this disclosure describes and illustrates particular steps of
the method of FIG. 36 as ocowrring in a particulay order, this disclosure contemplates any
suitable steps of the voethod of FIG. 36 ocourring in any suitable order. Moreover, although
this disclosure describes and illustrates particular components, devices, or systems carrying
put particular steps of the method of FIG. 36, this disclosure coniemplates any suitable
combination of any suitable components, devices, or sysiems carrying out any suilable steps
of the method of FIG. 36.

12981 In some embodiments, social networking system 160 may provide user

submitted content about viewed programs {o eniities external to social networking system
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160, For example, social networking system 160 way (for a fee) provide user comunents
about a particular TV show to the providers or producers of the show, subject to user settings.
As another example, social networking sysiern 160 may (for a fee) provide the number of
times on any screen (e.g., any mobile device, TV, or computer} that & user has seen an
advertisement from a specific media campaign, subject to user settings. In some
embodiments, the user comments may be provided in real-time or at a time after the atring of
the show. In another example, social networking system 160 may (for a fee) provide user
likes of a product, user posts about a product, or the mumber of times on any screen {e.g., any
mobile device, TV, or computer) that a user has seen an advertisement for a particular
product. Both of these examples are discussed in more detail below,

13991 In some embodiments, social networking system 160 may provide user
generated content about a viewed program to the program’s provider. For example, consider
a scenario where a pilot of a TV show is viewed by users of social networking system 160,
Bither while viewing the pilot or at a time after the airing of the pilot, users of social
networking system 160 may submit posts, comments, chat sessions, or any other content
regarding the pilot. Social networking system 160 may aggregate the user-submitted content
for the pilot and provide it to the pilot’s creator or producer either while the pilot is airing or
after it has aived. For example, social networking system 160 may present on a mobile device
R40 or TV 830 of the pilet’s producer the comments that users of social networking system
160 are making about the pilot in real-time, As a result, content providers may be able to
ohtatn viewer feedback in @ much roove timely manner.

1360] In some asmbodiments, social networking system 160 may provide user-
generated content about a product to the product’s advertiser or maker, subject to user
privacy settings. Por example, consider a scenario where an advertisement for a product is
aired and then viewed by users of social networking system 160, Either while viewing the
advertisement or al a time after the airing of the advertisement, users of social networking
system 160 may submit posts, comments, chat sessions, or any other content regarding the
product in the advertisement. Soclal networking system 160 may aggregate the user-
subrnitied content for the product and provide it to the advertiser or maker of the product.

(361} In some embodiments, social networking system 160 may rate mwovies,
adverticements, shows, episodes of shows, seasons of shows, or any other granularity of

shows based on metrics of the viewers of the show, subject to user privacy seftings. For
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example, social networking system 160 may rate a show based on how many users 101
watched the show. This may be determined, for example, using the methods of determining
identities of one or more users 101 who are watching content on TV 830 deseribed in
reference to FIGS, 15-16 above. In some embodiments, social networking system 160 may
rate a show based on other metrics such as how many users 101 finished a show, how many
psers 101 continue to watch new episodes of a show, how many users post content o social
networking systerm 160 about the show, or take any other social action with social networking
system 160 regarding the show. In some embodiments, social networking system 160 may
provide the defermined ratings to content providers so that the content providers may refine
their shows, For example, the determined ratings may allow the content provider o remove a
character if social networking system 160 determines that users stopped walching new
episodes of the show when the character was introdaced.

13§2] In some embodiments, social networking system 160 may provide the above
determined ratings of advertisements to advertisers or makers of the product being advertised.
For example, social networking system 160 may rate an advertisement based on mefrics such
as how many users 101 post content o social networking system 160 about the advertiserent
or take any other social action with social networking system 160 regarding the show (e.g.,
how roany users have liked the product). In some embodiments, social networking system
160G may provide the determined ratings to advertisers or malers of the product for a fee.

13831 In some embodiments, the determined ratings may be wtilized by social
networking system 160 to provide recommendations to users 101, For example, BPG 3110
and playlist 2510 may isclude shows that have been determined to have high ratings. As
another example, notifications may be sent to users 101 to view shows that have been
determined to have high ratings.

1304] In some embodiments, analviics may be performed by social networking
system 160 o determine metrics regarding the size and composition of audiences for movies
and TV shows. For example, as described above, soclal petworking system 160 may
determine what content users 101 of social networking system 160 are watching. Social
networking system 160 may aggregate this data in order to determine the total pumber of
users 101 across social networking sysiewn 160 that viewed g particular program. In some
embodiments, social neiworking system 160 may also determine metrics regarding the

composition of the viewers of the particular program. For example, social networking system
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160 may analvze user data of the users 101 determined to have viewed a particular program
in order to determine the age, gender, efc. of the determined viewers. Social networking
system 160 may then provide the metrics regarding the viewing audience of a particular show
to conlent providers, advertisers, or any other approprigte entily.

1308] FIG. 37A illustrates sn example personal computing device 3708, In
particular embodiments, personal computing device 3700 may comprise a processor 3710, a
memory 3720, a communication component 3730 (e.g.. antenna and communication interface
for wireless communications), one or more input and/or cutpwt (/O) components and/or
interfaces 3740, and one or more sensors 3750, In particular embodiments, one or more VO
components and/or interfaces 3740 may incorporate one or more sensors 3730, In particular
embodiments, personal computing device 3700 may comprise a computer system or and
clement thereof as described in FIG. 39 and associated deseription.

1386] In particular embodiments, a personal computing device, such as a mobile
device, may include various types of semsors 3750, such as, for example and without
{imitation: touch sensors {disposed, for example, on a display of the device, the back of the
device and/or one or more lateral edges of the device) for detecting a user touching the
surface of the mobile electronic device (e.g., using one or more fingers); accelerometer for
detecting whether the personal computing device 3700 is moving and the speed of the
movement; thermometer for measuring the temperature change near the personal computing
device 3700; proximity sensor for detecting the proximity of the personal computing device
3706 1o another obiect {e.g., a hand, desk, or other object); lght sensor for measuring the
ambient light around the personal computing device 3700; imaging seusor (e.g., camera) for
capiuring digital still images and/or video of objects near the personal computing device 3700
{e.g., scenes, people, bar codes, QR codes, etc.); location sensors {e.g., Global Positioning
System (GPSY) for determining the location {(e.g., in terms of latitude and longitude) of the
mobhile electronic device, sensors for detecting communication networks within close
proximity {e.g., near field communication (NFC), Bluetooth, RFID, infrared); chemical
sensors; biometric sensors for biometrics-based (e.g., fingerprint, palm vein pattern, hand
geometry, iriv/reting, DNA, face, voice, olfsctory, sweat) authentication of user of personal
computing device 3700; ete. This disclosure contemplates that a mobile electronic device

may include any applicable type of sensor. Sensors may provide various types of sensor data,
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which may be analvzed to determine the user’s intention with respect to the mobile electronic
device gt a given tme,

(3871 In particular embodiments, g sensors hub 3760 may optionally be included in
personal computing device 3700, Sensors 3730 may be connected o sensors hub 3760,
which may be a low power-consuming processor that controls sensors 3750, manages power
for sensors 3750, processes sensor inputs, aggregates sensor data, and performs certain sensor
functions.  In addition, in particular embodiments, some types of sensors 3730 may be
connected to a controlier 3770, In this case, sensors hub 3760 may be connected to controller
3770, which in turn is connected o sensor 3750, Alternatively, in particular embodiments,
there may be a sensor monitor in place of sensors hub 3760 for managing sensors 3750

[3¢8] In particular embodiments, in addition to the front side, personal computing
device 3700 way have one or more sensors for performing blometric identification, Such
sensors may be positioned on any surface of personal computing device 3700, In example
embodimenis, as the user’s hand touches personal computing device 3700 to grab held of it,
the fouch sensors may capture the user’s fingerprints or palm vein pattern.  In example
embodiments, while a user is viewing the screen of personal computing device 3700, a
camera may capture an image of the user’s face to perform facial recognition. In example
embodiments, while a aser is viewing the screen of personal computing device 3700, an
infrared scanner may scan the user’s iris and/or retina.  In example embodiments, while a
user is in comtact or close proximity with personal computing device 3700, chemical and/or
olfactory sensors may capture relevant data about a user. In particular embodiments, upon
detecting that there is a change in state with respect to the identity of the user utilizing
personal computing device 3700, either by itself or in combination with other types of sensor
indications, personal computing device 3700 may determine that it is being shared.

3891 In particular embodiments, in addition to the front side, the personal
computing device 3700 may have touch sensors on the left and right sides. Optionally, the
personal computing device 3700 may also have touch sensors on the back, top, or botiom
side. Thus, as the user’s hand touches personal computing device 3700 to grab hold of i, the
touch sensors may detect the user’s fingers or palm touching personal computing device
3700, In particular embodiments, upon detecting that there is a change in state with respect

to a user touching personal computing device 3700, either by itself or in combination with
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other types of sensor indications, personal computing device 3700 may determine that it is
being shared.

{310} In particular embodiments, personal computing device 3700 may have an
sccelerometer in addition to or instead of the touch sensors on the left and right sides. Sensor
data provided by the accelerometer may also be used to estimate whether a new user has
picked up personal computing device 3700 from a resting position, e.g., on a table or desk,
display shelf, or from someone’s hand or from within someone’s bag. When the user picks
up personal computing device 3700 and brings it in front of the user’s face, there may be a
relatively sudden increase in the movement speed of personal computing device 3700, This
change in the device’s movernent speed may be detected based on the sensor data supplied by
the accelerometer. lu particular embodiments, upon detecting that there is a significant
increase in the speed of the device’s movement, either by itself or in combination with other
types of sensor indications, personal computing device 3700 may determine that it is being
shared.

13111 In particular embodiments, personal compuiing device 3700 may have a
Gyrometer in addition or instead of the touch sensors on the left and right sides. A
Gyrometer, also known as a gyroscope, is a device Tor measuring the orientation along one or
more axis. In particular embodiments, a Gyrometer may be used to measure the orientation
of personal computing device 3700, When personal computing device 3700 is stored on a
shelf or in the user’s bag, it may stay mostly in one orientation. However, when the user
grabs hold of personal computing device 3700 and lifts it up and/or moves it closer to bring it
in front of the user’s face, there may be a relatively sudden change in the oriertation of
personal computing device 3700, The orientation of personal computing device 3700 may be
detected and measured by the gyrometer, [T the orientation of personal computing device
3700 has changed significantly, In particular embodiments, upon detecting that there is a
significant change in the orientation of personal computing device 3700, either by itself or in
combination with other types of sensor indications, personal computing device 3700 may
determine that it is being shared.

[312] In particular embodiments, personal computing device 3700 may have a light
sensor.  When personal computing device 3700 is stored in a user’s pocket or case, it is
relatively dark around personal computing device 3700, On the other hand, when the user

brings personal computing device 3700 out of his pocket, it may be relatively bright around
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personal computing device 3700, especially during day time or in weli-lit areas. The sensor
data supplied by the light sensor may be analyzed to detect when a significant change in the
ambient light level arcund persopal computing device 3700 occurs.  In particular
embodiments, upon detecting that there is a significant increase in the ambient light level
around personal computing device 3700, either by itself or in combination with other types of
sensor indications, personal computing device 3700 may determine that it is being shared,

[313] In particular embodiments, personal computing device 3700 may have a
proximity sensor. The sensor data supplied by the proximity sensor way be apalyzed to
detect when personal computing device 3700 is in close proximity to a specific object, such
as the user’s hand. For example, mobile device 3700 may have an infrared LED (light-
emitting diode) 3790 (i.e., proximity sensor) placed on its back side. When the user holds
such a mobile device in his hand, the palm of the user’s hand may cover infrared LED 3790,
As a resull, infrared LED 3790 may detect when the nser’s hand is in close proximity io
mobile device 3700, In particular embodiments, upon detecting that personal computing
device 3700 is in close proximity to the user’s hand, either by itself or in combination with
other types of sensor indications, personal computing device 3700 may deterroive that it is
being shared,

[314] A personal computing device 3700 may have any number of sensors of
various types, and these sensors may supply different types of sensor data.  Different
combinations of the individual types of sensor data may be used together to detect and
estimate a user’s curreni infention with respect to personal computing device 3700 {e.g.,
whether the user really means to take personal computing device 3700 out of his pocket and
use i), Sometimes, using multiple types of sensor data in combination may yield a more
accurate, and thus better, estimation of the user’s intention with respect o personal
computing device 3700 at a given time than only using a single type of sensor data,
Mevertheless, it is possible to estimate the user’s intention using a single type of sensor data
{e.g., touch-sensor data),

[315] FIG. 378 illustrates the exterior of an example personal computing device
3700, Personal computing device 3700 has approximately six sides: front, back, top, bottom,
fefi, and right. Touch sensors may be placed anywhere on any of the six sides of personal
computing device 3700, For example, in FIG. 378, a touchscreen incorporating touch

sensors 3780A is placed on the front of personal computing device 3700, The touchscreen



WO 2014/036362 PCT/US2013/057449

93 of 107

may function as an input/output (/G component for personal covputing device 3700, In
addition, touch sensors 37808 and 3780C are placed on the left and right sides of personal
computing device 3700, respectively, Touch sensors 37808 and 3780C may detect a user’s
hand touching the sides of personal computing device 3700, In particular embodiments,
touch sensors 37804, 37808, 3780C may be implemented using resistive, capacitive, and/or
inductive touch sensors. The elecirodes of the touch sensors 37804, 37808, 3780C may be
arranged on a thin solid plece of material or a thin wire mesh, In the case of capacitive touch
sensors, there may be two types of clectrodes: transmitiing and receiving. These electrodes
may be connected to g controller {e.g., controller 3770 illustrated in FIG. 3A), which may be
a microchip designed to drive the transmitting electrodes with electrical pulses and measure
the changes in capacitance from the receiving electrodes caused by a user’s touches in order
to detect the locations of the user touches.

[316] Of course, personal computing device 3700 is merely an example. In practice,
a device may have any number of sides, and this disclosure contemplates devices with any
number of sides, The touch sensors may be placed on any side of a device,

3177 In particular embodiments, personal computing device 3700 may have a
proximity sensor 37980 {(e.g., an infrared LED) placed on its back side. Proximity sensor 3794
may be able to supply sensor data for determining s proximity, and thus the proximity of
personal computing device 3700, to another object.

[318] ¥IG. 38 illustrates an example software architecture 3800 for information and
applications on a personal computing device 3700. In particular embodiments, software
architecture 3800 may comprise software 3810 and data store(s) 3820, In particular
embodiments, personal information may be stored in an application data cache 3820 and/or a
profile data store 3820 and/or ancther data store 3820, In particuiar embodiments, one or
more software applications may be executed on personal computing device 3700, In
particolar embodiments, they may be web-based applications hosted on servers.  For
example, a web-based applcation may be associated with a URI (Uniform Resource
fdentifier) or URL (Uniform Resource Locator), From personal coraputing device 3700, a
user may access the web-based application through its associated URI or URL (e.g., by using
a web browser). Alternatively, in other embodiments, they may be native applications
instalied and residing on personal computing device 3700, Thus, software 3810 may also

include any number of application user interfaces 3830 and application functions 3840, For
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example, one application {e.g., Google E‘»’iaps@‘) may cnable a device user o view a map,
search for addresses and businesses, and get directions; a second application may enable the
device user to read, send, and receive ernails; a thivd application {e.g., 2 web browser) may
enable the device user to browse and search the Internet; a fourth application may enable the
device user to take photos or record videos using personal computing device 3700; a fifth
application may allow the device user to receive and initiate VolP and/or celivlar network
calls, and so on. Each application has one or more specific functionalities, and the software
(e.3., one or more sofiware wodules) implementing these finctionslities may be included in
application functions 3840, Hach application may also have a user interface that enables the
device user fo interact with the application, and the sofiware implementing the application
user interface may be included in application user imterfaces 3830, In particular
embodiments, the functionalities of an application may be implemented using JavaScript@,
Java®, C, or other suitable programming languages. In particular embodiments, the user
interface of an application may be impleroented using HyperText Markup Language
{HTML), JavaScript®, J ava®, or other sultable programming languages.

13181 o particular embodiments, the user interface of an application may include
any number of sercens or displays. In particular embodiments, each screen or display of the
user interface may be implemented as a web page. Thus, the device user may interact with
the application through a series of screens or displays (le., a series of web pages). In
particular embodiments, operating system 3850 is Google’s Android™ mobile technology
platform. With Android ® there is a Java® package calied “android.webkit”, which provides
vartous tools for browsing the web. Among the “android webkit” package, there is a Java
clase called “android webkit, WebView”, which implementis a View for displaying web pages.
This class uses the Webkit rendering engine to display web pages and includes methods 1o
navigate forward and backward through g history, zoowm in, zoow out, perform text searches,
and so on. In particular embodiments, an application user interface 3830 may uiilize
Android’s WebView AP to display each web page of the user interface in a View
implemented by the “android.webkit. WebView” class. Thus, in particular embodiments,
software 3810 may include any number of web views 3860, each for displaying one or more
web pages that implement the user interface of an application.

[33¢] During the execution of an application, the device user may interact with the

application through it user interface. For example, the user may provide inputs to the
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application in various displays (e.g., web pages). QOutputs of the application may be
presented 10 the user in various displays {e.g., web pages) as well. In particular
embodiments, when the user provides an input to the application through a specific display
{e.g., a specific web page), an event {e.g., an input event) may be generated by, for example,
a web view 3860 or application user interfaces 3830, Each input event may be forwarded o
application functions 3840, or application fonctions 3840 may lisien for inpul evenis thus
generated. When application functions 3840 receive an input event, the appropriate software
module in application funciions 3840 may be invoked to process the event. In addition,
specific functionalities provided by operating system 3850 and/or hardware {(e.g., as
described in FIGS, 3A-B) may alse be inveked. For example, if the event is generated as a
result of the user pushing a bution to take a pholo with personal computing device 3700, a
corresponding image processing module may be inveked to convert the raw image data into
an image file {e.g., JPG or GIF) and store the image file in the storage 3820 of personal
computing device 3700, As anther example, if the event {s generated as a result of the user
selecting an icon 1o compose an instant message, the corresponding short message service
{SMS) module may be invoked to enable the user to compose and send the message.

3231 In particular embodiments, when an output of the application is ready to be
presented to the user, an event {e.g., an output eveni} may be generated by, for example, a
software module in application functions 38490 or operating system 3850, Each output event
may be forwarded o application user interfaces 3830, or application user interfaces 3830 may
Hsten for output events thus generated. When application user interfaces 3830 receive an
output event, it may construct a web view 3880 io display a web page representing or
containing the output. For example, in response to the user selecting an icon to compose an
instant message, an output may be constructed that inclodes a text field that atlows the user to
inpui the message. This cutput may be presented fo the user as a web page and displaved to
the user in a web view 3860 so that the user may {ype into the texi field the message to be
sent.

13221 The uvser interface of an application may be implemented using a suitable
programming language (e.g., HTML, JavaScript®, or Java®) More specifically, in
particular embodiments, each web page that implements a screen or display of the user
interface may be implemented using a suiiable programming language. In particular

embodiments, when a web view 3860 is constructed fo display a web page {e.g., by
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application user inmterfaces 3830 in response to an output event), the code implementing the
web page is loaded into web view 3860,

{323] FIG. 39 iliostrales an example computer system 3900, In parbicular
erabodiments, one or more computer systems 3900 perform one or more steps of one or more
methods deseribed or illusirated herein. In particular embodiments, one or more computer
systems 3900 provide functionality described or tllustrated herein. In particular embodiments,
sofiware running on one or more computer systems 3900 performs one or more steps of one
or more methods described or illustrated herein or provides functionality described or
Husirated herein. Particular embodiments include one or more portions of one or more
computer systems 3900, Hercin, reference to a compuier system may encompass a
computing device, where appropriate.  Moreover, reference 1o a computer system may
ERCOTNPAsS ONe OF More compuier sysiems, where appropriate.

1324} This disclosure contemplates any suilable nursber of computer systems 3900,
This disclosure conteraplates computer system 3900 taking any suitable physical form. As
example and not by way of limitation, computer system 3900 may be an embedded computer
svstern, a system-on-chip (80C), a single-board computer system (SBC) (such as, for
example, a computer-on-module (COM) or system-on-module (SOM)), a deskiop computer
system, a laptop or notebook computer system, an interactive kiosk, a mainframe, a mesh of
computer systems, a mobile telephone, a personal digital assistant (PDA), a server, a tablet
computer system, or a combination of two or more of these. Where appropriate, computer
systern 3900 mway inchude one or more computer systems 3900, be unitary or distributed; span
multiple locations; span multiple machines; span muitiple data centers; or reside in a clond,
which may include one or more cloud components in one or more networks, Where
appropriate, one or more computer systems 3900 may perform without substantial spatial or
temporal Hmitation one or more steps of one or more methods described or iHlustrated herein,
As an example and pot by way of Hmitation, one or more computer systems 3900 may
perform in real time or in baich mode one or more steps of one or more methods described or
ilfustrated herein. One or more computer gystems 3900 may perform at different times or at
different locations one or more sieps of one or more methods described or illustrated herein,
where appropriate.

[325] In particular embodiments, computer system 3900 includes a processor 3902,

memory 3904, storage 3906, an input/output (1/0) interface 3908, a comnunication intertace
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3910, and a bus 3912, Although this disclosure describes and illustrates a particular computer
system having a particular number of particular components in a particular arrangement, this
disclosure contemplates any suitable computer system having any suitable number of any
suitable components in any suitable artangement.

3261 In particular embodiments, processor 3902 includes hardware for executing
instructions, such as those making up a computer program. As an example and not by way of
limitation, to execuie instructions, processor 3902 may retrieve {or fetch) the instructions
from an interpal regisier, an internal cache, memory 3904, or storage 390¢; decode and
execute them; and then write one or more results {o an internal register, an internal cache,
memory 3904, or storage 3906, In particular embodiments, processor 3902 may include one
or more internal caches for data, instructions, or addresses. This disclosure contemplates
processor 3902 including any suitable mumber of any suitable internal caches, where
appropriste. As an example and not by way of limitation, processor 3902 may include one or
more instruction caches, one or more data caches, and one or more iranslation lockaside
buffers (TLBs). Instructions in the instruction caches may be copies of instructions in
memory 3904 or storage 3906, and the instruction caches may speed up retrieval of those
instructions by processor 3902, Data in the data caches may be copies of data in memory
3904 or storage 3906 for instructions executing at processor 3902 to operate ou; the resulis of
previous instructions executed at processor 3902 for access by subsequent instructions
execuiing at processor 3902 or for writing to memory 3904 or storage 3906; or other suitable
data. The data caches may speed up read or write operations by processor 3902, The TLBs
may speed up virtual-address translation for processor 3902, In particular embodiments,
pracessor 3902 may include one or more internal registers for data, instructions, or addresses.
This disclosure contemplates processor 3902 including any suitable number of any suitable
internal registers, where appropriate. Where appropriate, processor 3902 may include one or
more arithmetic logic units {ALUs) be a multi-core processer; or include one or more
processors 3902, Although this disclosure describes and illustrates a particular processor, this
disclosure contemplates any suitable processor.

13271 In particular embodiments, memory 3904 includes main memory for storing
instructions for processor 3902 to execute or data for processor 3902 to operate on. As an
example and not by way of limitation, compuier systems 3900 may load instructions from

storage 3906 or another source (such as, for exaraple, another computer system 3900} to
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memory 3904, Processor 3902 wmay then load the instructions from memory 3904 o an
internal register or internal cache. To execuie the instructions, processor 3902 may vetrieve
the justructions from the internal register or internal cache and decode themn. During or after
execution of the instructions, processor 3902 may write one or more results {which may be
intermediate or final results) 1o the internal register or internal cache, Processor 3902 may
then write one or more of those results to memory 3904, In particular embodiments,
processor 3902 execuies only instructions in one or more internal registers or internal caches
or in memory 3904 (as opposed 1o storage 3906 or elsewhere) and operates only on data in
one or more internal registers or internal caches or in memory 3904 {(as opposed to storage
31906 or elsewhere). One or more memory buses (which may each include an address bus and
a data bus) may couple processor 3907 10 memory 3904, Bus 3912 may include one or more
memory buses, as described below, In particular emboediments, one or more memory
management units (MMUs) reside between processor 3902 and memory 3904 and facilitate
accesses to memory 3904 requested by processor 3902, In particular embodiments, memory
3904 includes random access memory {(RAM). This RAM may be volatile memory, where
appropriate, Where appropriate, this RAM may be dynamic RAM (DRAM) or static RAM
{SRAM). Moreover, where appropriaie, this RAM may be single-ported or multi-ported
RAM. This disclosure contemplates any suitable RAM. Memory 3904 may include one or
more memories 3904, where appropriate. Although this disclosure describes and illustrates
particuiar memory, this disclosuwre contemplates any suitable memory.

{328] In particular embodiments, storage 3906 includes wass storage for data or
fnstructions. As an example and not by way of limitation, storage 3906 may include a hard
disk drive (D), a floppy disk drive, flash memory, an optical dise, a magnsto-optical disc,
magnelic tape, or a Universal Serial Bus (USB) drive or a combination of two or more of
these. Storage 3906 may include removable or non-removable {or fixed) media, where
appropriate. Storage 3906 may be internal or external to computer system 3900, where
appropriate. In particular embodiments, storage 3906 is non-volatile, solid-siate memory. In
particular embodiments, storage 3906 includes read-only memory (ROM). Where
appropriate, this ROM may be mask-programmed ROM, programmable ROM (PROM),
erasable PROM (EPROM), electrically erasable PROM (EEPROM), electrically alierable
ROM (EARCOM), or flash memory or a combination of two or more of these. This disclosure

contemplates mass storage 3906 taking any suitable physical form. Storage 3906 may inchude
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one or more storage control units facilitaiing communication between processor 3902 and
storage 3906, where appropriate, Where appropriate, storage 3906 may include one or more
storages 3906. Although this disclosure deseribes and illustrates particular storage, this
disclosure contemplates any suitable storage.

[329] In particular embodiments, VO interface 3908 includes hardware, software, or
both providing one or more interfaces for communication between computer system 3900 and
one or more VO devices. Computer systemn 3900 may include one or more of these VO
devices, where appropriate. Une or more of these VO devices may enable communication
between a person and computer system 3900, As an example and not by way of limitation, an
IO device may include a keyboard, keypad, microphone, moutior, mouse, printer, scanner,
speaker, still camera, stylus, tablet, tonch sereen, trackball, video camera, another suitable VO
device or a combination of two or more of these. An VO device may include ong or more
sensors. This disclosure contemplates any suitable O devices and any suitable VO interfaces
3908 for them. Where appropriate, VO interface 3908 may include one or more device or
software drivers enabling processor 3902 to drive one or more of these VO devices, /O
interface 3908 may include one or more VO interfaces 3908, where appropriate, Although
this disclosure describes and illustrates a particular YO interface, this disclosure contemplates
any suifable IO interface.

13308] In particular embodiments, communication interface 3910 includes hardware,
software, or both providing one or more interfaces for communication {such as, for example,
packet-based communication) between computer system 3900 and one or more other
computer systerss 3900 or one or more networks, As an example and not by way of
limitation, communication interface 3910 may include a network interface controller (NIC) or
network adapter for communicating with sn Ethernst or other wire-based network or a
wireless NIC (WNIC) or wireless adapter for communicating with a wireless network, such
as a WI-FI network, This disclosure contemplates any suitable petwork and any suitable
communication interface 3910 for it. As an example and not by way of limitation, computer
systern 3900 may communicate with an ad hoe network, a personal area network (PAN), &
local area network (LAN), a wide area network (WAN), a metropolitan area network (MAN],
or one or more portions of the Internet or a combination of two or more of these. One or more
portions of one or more of these networks may be wired or wireless. As an example,

computer system 3900 may communicaie with a wireless PAN (WPAN) (such as, for
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exarnple, a BLUETOOTH WPAN), a WI-FI network, a WEMAX network, a cellular
telephone nstwork {such as, for example, a Global Systemn for Mobile Communications
(GSM) network), or other suilable wirgless network or a combination of two or more of
these, Computer systern 3900 may include any suitable communication interface 3910 for
any of these networlks, where appropriate. Communication interface 3910 may include one or
more communication interfaces 3910, where appropriate. Although this disclosure describes
and illustrates a particular communication interface, this disclosure contemplates any suitable
communication interface.

{331} In particular embodiments, bus 3912 includes hardware, software, or both
coupling components of computer system 3900 1o each other. As an example and not by way
of imitation, bus 3912 may include an Accelerated Graphics Port (AGP) or other graphics
bus, an Enhanced Industry Standard Architecture (EISA) bus, a front-side bus (FSB), a
HYPERTRANSPORT (HT) interconnect, an Industry Sandard Architecture (I8A) bus, an
INFINIBAND interconnect, a low-pin-count (LPC) bus, a memory bus, a Micro Channel
Architecture (MCA) bus, a Peripheral Component Interconnect (PCI bus, a PCI-Express
{(PCle) bus, a serial advanced technology attachment (SATAY bus, a Video Electronics
Standards Association local (VLB) bus, or another suitable bus or a combination of two or
more of these, Bus 3912 may include one or more buses 3912, where appropriate. Although
this disclosure describes and illustrates g particolar bus, this disclosure contemplates any
suitable bus or interconnect.

332} Herein, a computer-readable non-transitory siorage medivm or media may
include one or more semiconductor-based or other integrated circuits (Cs} (such, as for
example, field-programmable gate arrays (FP(GAs) or application-specific 1Cs (ASICs)), hard
disk drives (HDDS), hybrid hard drives (HHDs), optical discs, optical dise drives (ODDs),
magneto-optical discs, magneto-optical drives, floppy diskettes, floppy disk drives (FDDs),
magnetic tapes, solid-siate drives (88Ds}, RAM-drives, SECURE DIGITAL cards or drives,
any other suitable computer-readable non-fransitory storage media, or any suitable
combination of two or more of these, where appropriate. A computer-readable non-transttory
storage medium may be volatile, non-volatile, or a combination of volatile and non-volaiile,
where appropriate.

1333] Heretn, “or” 5 inclusive and not exclusive, unless expressly indicated

otherwise or indicated otherwise by context. Therefore, herein, “A or B” means “A, B, or
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both,” onless expressly indicated otherwise or indicated otherwise by context. Moreover,
“and” is both joint and several, unless expressly indicated otherwise or indicaied otherwise by
context. Therefore, hereln, “A and B means “A and B, jointly or severally,” unless expressly
indicated otherwise or indicated otherwise by countext.

[334] The scope of this disclosure encompasses all changes, substitutions, variations,
alterations, and modifications to the example embodiments described or illustrated herein that
a person having ordinary skill in the art would comprehend. The scope of this disclosure is
not Hmited o the example embodiments described or illustrated herein, Moreover, although
this disclosure describes and illustrates respective embodiments herein as including particular
components, elements, functions, operations, or steps, any of these embodiments may imclude
any combination or permutation of any of the cornponents, elements, functions, operations, or
stepa described or illustrated anywhere berein that a person having ordinary skill in the art
would comprehend. Furthermore, reference in the appended claims to an apparatus or system
or a component of an apparatus or system being adapted to, arranged to, capable of,
configured to, enabled to, operable o, or operalive to perform a particular function
sncompasses that apparatus, system, component, whether or not it or that particalar function
is activated, turned on, or unlocked, as long as that apparatus, sysiem, or component is 8o

adapted, arranged, capable, configured, enabled, operable, or operative.
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The claims defining the invention are as follows:

1. A method comprising:

by a computer system of a social-networking system, receiving authorization from a
first user of the social-networking system to control at least in part one or more functions of a
set-top box (STB) of the first user, the social-networking system comprising a graph that
comprises a plurality of nodes and edges connecting the nodes, the nodes comprising user
nodes that are each associated with a user of the social-networking system, a user node in the
graph being associated with the first user;

by the computer system of the social-networking system, determining one or more
social actions of one or more second users of the social-networking system that are each
associated with a user node in the graph connected to the user node associated with the first
user by one or more edges in the graph;

by the computer system of the social-networking system, determining, from the one or
more social actions, particular media content that the one or more second users are planning
to watch;

by the computer system of the social-networking system, sending an authorization
message to the first user, the authorization message comprising a hyperlink operable to
permit the first user to provide their approval to record the particular media content that the
one or more second users are planning to watch, the authorization message comprising an
email or a text message; and

by the computer system of the social-networking system, if the first user selects the
hyperlink within the authorization message to approve the recording of the particular media
content that the one or more second users are planning to watch, providing one or more
instructions for the STB of the first user to record the particular media content that the one or

more second users are planning to watch.

2, The method of Claim 1, wherein the one or more social actions comprise one

or more posts of the one or more second users to the social-networking system.

3. The method of Claim 1 or 2, wherein the social actions comprise one or more

second users “liking” a particular piece of video content.
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4. The method of any one of Claims 1 to 3, wherein:

the STB comprises a digital video recorder (DVR).

5. The method of any one of Claims 1 to 4, further comprising:

by the computer system of the social-networking system, determining one or more
additional social actions, the addition social actions performed by the first user;

by the computer system of the social-networking system, determining one or more
additional instructions for the STB of the first user based at least in part on the additional
social actions of the first user; and

by the computer system of the social-networking system, providing the additional

instructions for the STB of the first user

6. The method of Claim 5, wherein:

the additional social actions of the first user comprise the first user participating in
chat messaging; and

the one or more additional instructions for the STB comprise instructions to pause

content being displayed by the STB.

7. The method of any one of Claims 1 to 6, further comprising:

by the computer system of the social-networking system, determining that the first
user has received a phone call; and

by the computer system of the social-networking system, providing instructions to the

STB to pause content being displayed by the STB.

8. The method of any one or Claims 1 to 7, further comprising:

by the computer system of the social-networking system, determining a personalized
queue for the first user; the personalized queue comprising one or more recommended
programs for the first user to watch; and

by the computer system of the social-networking system, providing instructions to the

STB to record one or more of the recommended programs from the personalized queue.



2013308640 29 Mar 2017

104

9. A system, comprising:
one or more memory devices; and
a processor communicatively coupled to the one or more memory devices, the
processor operable to:

receive authorization from a first user of a social-networking system to control
at least in part one or more functions of a set-top box (STB) of the first user, the
social-networking system comprising a graph that comprises a plurality of nodes and
edges connecting the nodes, the nodes comprising user nodes that are each associated
with a user of the social-networking system, a user node in the graph being associated
with the first user;

determine one or more social actions of one or more second users of the
social-networking system that are each associated with a user node in the graph
connected to the user node associated with the first user by one or more edges in the
graph;

determine, from the one or more social actions, particular media content that
the one or more second users are planning to watch;

send an authorization message to the first user, the authorization message
comprising a hyperlink operable to permit the first user to provide their approval to
record the particular media content that the one or more second users are planning to
watch, the authorization message comprising an email or a text message; and

if the first user selects the hyperlink within the authorization message to
approve the recording of the particular media content that the one or more second
users are planning to watch, provide one or more instructions for the STB of the first
user to record the particular media content that the one or more second users are

planning to watch.

10. The system of Claim 9, wherein the one or more social actions are actions

comprise one or more posts of the one or more second users to the social-networking system.

11. The system of Claim 9 or 10, wherein the social actions comprise one or more

second users “liking” a particular piece of video content.
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12. The system of any one of Claims 9 to 11, wherein the social actions comprise

an indication to view a particular piece of video content in the future.

13. The system of any one of Claims 9 to 12, wherein:

the STB comprises a digital video recorder (DVR).

14. The system of any one of Claims 9 to 13, the processor further operable to:

determine one or more additional social actions, the addition social actions performed
by the first user;

determine one or more additional instructions for the STB of the first user based at
least in part on the additional social actions of the first user; and

provide the additional instructions for the STB of the first user

15. The system of Claim 14, wherein:

the additional social actions of the first user comprise the first user participating in
chat messaging; and

the one or more additional instructions for the STB comprise instructions to pause

content being displayed by the STB.

16. The system of any one of Claims 9 to 15, the processor further operable to:
determine that the first user has received a phone call; and

provide instructions to the STB to pause content being displayed by the STB.

17. One or more computer-readable non-transitory storage media in one or more
computing systems, the media embodying logic that is operable when executed to:

receive authorization from a first user of a social-networking system to control at least
in part one or more functions of a set-top box (STB) of the first user, the social-networking
system comprising a graph that comprises a plurality of nodes and edges connecting the
nodes, the nodes comprising user nodes that are each associated with a user of the social-

networking system, a user node in the graph being associated with the first user;
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determine one or more social actions of one or more second users of the social-
networking system that are each associated with a user node in the graph connected to the
user node associated with the first user by one or more edges in the graph;

determine, from the one or more social actions, particular media content that the one
or more second users are planning to watch;

send an authorization message to the first user, the authorization message comprising
a hyperlink operable to permit the first user to provide their approval to record the particular
media content that the one or more second users are planning to watch, the authorization
message comprising an email or a text message; and

if the first user selects the hyperlink within the authorization message to approve the
recording of the particular media content that the one or more second users are planning to
watch, provide one or more instructions for the STB of the first user to record the particular

media content that the one or more second users are planning to watch.

18. The media of Claim 17, wherein the one or more social actions comprise one

or more posts of the one or more second users to the social-networking system.

19. The media of Claim 17 or 18, wherein the social actions comprise an

indication to view a particular piece of video content in the future.

20. The media of any one of Claims 17 to 19, wherein:

the STB comprises a digital video recorder (DVR).

Facebook, Inc.
By Patent Attorneys for the Applicant
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