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FIG. 1

device receiving one or more advertisements for presentation to a user asso-
ciated with the client computing device. The client computing device selects
from among the received advertisements for presentation to the user based on
Information stored locally on the client computing device and associated
with a value of the advertisements with respect to the user. The client com-
puting device then presents to the user one or more of the selected advertise-
ments to the user.
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CLIENT-SIDE ADVERTISING DECISIONS

TECHNICAL FIELD

i} This disclosure generally relates to electronic advertising,

BACKGROUND
i3] Flectronic advertising spaces provide advertisers with a venue for displaying

electronic adveriisements to consumers of the advertisement.  Electronic advertising spaces
may exist on electronic displayvs of various sizes. [Haplays roay exist on mobile devices {such
as smart phones), laptops, personal computers, televisions, kiosks, and hillboards. Electronie
advertisements may be delivered to a device from varicus entities, such as direcily from the
advertiser, from an agent of the advertiser (such as an adveriising clearinghouse), or from the
operator of an advertisement bidding systera.  The operator of an advertiserwent bidding
systern may aceept of request one or more bids from one or more advertisers to place an

advertisement in ong or more advertising spaces.

SUMMARY OF PARTICULAN EMBODIMENTS

{3 A computing client device may select among received advertisements 1o
display to a user. The client device receives one or more advertisements to display 1o a user,
Iy particular embodiments, the received advertisements have been pre-filtered or pre-selected
for the user, for example by being targeted 1o the user or the specific client device. The client
device selects among the received adveriisements based on information associated with a
value of the advertisements with respect to the user,  Such information could include
information about the user, the user’s preferences, applications installed or used by the user,
inferactions a user has with the client device or specific applications on the client deviee,
information relating to other individuals with sivilar characteristics or inferests as the user, or
any other suitable information.  In particular embodiments, such informstion 15 associated
with a social-networking sysiem.  After selecting the advertisements, the client device
displavs one or more of the selected advertisements to the user.  Adveriisements may be
displayved in any suitable way, such as on a webpage, in an application, on a social

networking system, or any other suitable way. Advertisements may be displayed o any
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suitable location, and in particnlar embodiments, the advertisements may be displayed at a

location with which the user may be more tikely to interact with or notice the advertisement,

BRIEF DESCRIPTION OF THE DRAWINGS

{4} FIG. 1 illustrates an example network enviromment associated with a social-

networking system.

{5 FI 2 itlustrates an example social graph
{6 P13, 3 illustrates an example method for flltering and selecting advertisernents

to display to a user of a client device.
{71 FIG, 4 illostrates an example method for presenting a promoted content object
to a user of g client device.

I8} FIG, 5 iHustrales an exampls computer sysiem.

DESCRIPTION OF EXAMPLE EMBODIMENTS

19 FIG, | illustrates an example network envirenment 100 associated with a
social-networking syster. Network environment 100 includes 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 ilustrates a particular arrangement of client sysiem 130, somal-
networking  svatem 160, third-party system 170, and network 110, this disclosure
contemplates any suitable arrangement of client system 130, social-networking system 166,
third-party system 170, and network 110, As an example and not by way of limitation, two or
more of client system 134, sociab-networking system 160, and third-party sysiern 170 may be
connected to each other divectly, biypassing network 110, As another example, two or more of
client system 130, sociglnetworking system 160, and third-party system 170 may be
physically or logically co-located with each other in whole or in part. Moreover, although
FI(. 1 illustrates a particular number of client systems 130, social-networking systems 160,
third-party systems 170, and networks 110, this disclosure conternplates any suitable number
of client systems 130, social-networking systems 160, third-party systems 170, and networks
110, As an example and not by way of Hmitation, network environment 100 may include
multiple client system 130, social-networking systemns 160, third-party systems 170, and
networks 110,

1187 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 hoe network, an



WO 2014/093563 PCT/US2013/074519

intranet, an exiranet, a virtual privaie 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 Switched Telephone
Network (PSTN, a cellular telephone network, or a combination of two or more of these.
Metwork 110 may include one or more networks 110,

(111 Links 150 may connect client system 130, social-networking system 160, and
third-party system 170 to communication network 110 or to cach other. This disclosure
condemplates any suitable links 150, In particular embodiments, one o more links 130
include one or more wireline (such as for example Digital Subscriber Line (DSL) or Data
Over Cable Service Interface Specification (DOCSIS)), wireless (such as for example Wi-Fi
or Worldwide Interoperability for Microwagve Access (WiMAXND, or optical (such as for
example Synchronous Optical Network (SONET) or Synchronous Digital Hierarchy (SBH))
links. In particular embodiments, one or more Hoks 150 cach include an ad hoc petwork, an
infranct, an extranct, a VPN, a LAN, g WLAN, a WAN, a WWARN, g MAN, a portion of the
fnternet, a portion of the PSTN, a cellular technology-based network, a satellite
communications technology-based neiwork, another link 150, or 3 combination of two or
more such Huoks 150, Lioks 150 need not necessarily be the same throughout network
environment 100, One or more first Hnke 150 way differ in one or more respects from one or
more second links 150,

i321 o particular embodiments, client system 130 may be an electromc device
including hardware, software, or embedded logic components or a combination of two or
more such componenis and capable of carrying out the appropriate fumctionalities
implemented or supporied by client system 130, As an exarople and not by way of Hmitation,
a clignt system 130 may include a computer system such as a deskiop computer, notebook or
laptop computer, nethook, a tablet computer, e-book reader, GPS device, camera, personal
digital assistant (P3A), handheld electronic device, cellular telephone, smartphone, other
suitable electronic device, or any suitable combination thereof, This disclosure conternplates
any suitable client systems 130, A client sysiern 130 may enable a network user at chent
system 130 1o gccess network 110, A client system 130 may enable its user 1o communicate
with other users at other client systems 130,

(13} In particular embodiments, client system 130 may ivclude a web browser 132,

such as MICROSOFT INTERNET EXPLORER, GOOGLE CHROME or MOZILLA
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FIREFOX, and may have one or more add-ons, plug-ins, or other extensions, such as
TOOLBAR or YAHOO TOOLBAR. A user at client system 130 may enter a Uniform
Resource Locator {URL) or other address divecting the web browser 132 1o a particular sexver
(such as server 162, or a server associated with a third-party system 170), and the web
browser 132 may generate a Hyper Text Transfer Protocol (HTTP) request and communicale
the HTTP request to server. The server may accept the HTTP request and communicate 10
clicut systens 130 one or more Hyper Text Markup Language (HITML) files responsive to the
HTTP request. Client system 130 may render s webpage based on the HIML files from the
server for preseutation to the user. This disclosure contemiplates any suitable webpage files.
As an example and not by way of limitation, webpages may render from HIML files,
Extonsible Hyper Text Markup Language OUHTML) files, or Extensible Markup Language
(XML} files, acoording to particular needs. Such pages may also execute seripts such as, for
example and without limitation, those writlen in JAVASCRIPT, JAVA, MICROSOFT
SILVERLIOHT, combinations of markup language and seripts such as AJAX {Asynchronous
JIAVASCRIPT and XML), and the like. Herein, reference to a webpage encompasses one of
more corresponding webpage files {which a browser may use to render the webpage) and vice
versa, where appropriate.

{141  In particular embodiments, social-networking systern 160 may be 4 neiwork-
addressable computing system that can host an online social network Social-networlang
system 160 may generate, store, receive, and send social-nelworking data, such as, for
example, user-profile dats, concept-profile data, social-graph information, or other suitable
data related to the online social network. Social-networking system 160 may be accessed by
the other components of network environment 100 either divectly or via network 110, In
particular embodivoents, social-networking system 160 may imclude one or more servers 162,
Rach server 162 may be o unitary server or a distributed server spanning multiple computers
or multiple datacenters. Servers 162 may be of various types, such as, for example and
without limitation, web scrver, news server, mail server, message server, advertising server,
file server, application server, exchange server, database server, proxy server, another server
suitable for performing functions or processes described heveln, or any combination thereof,
in particular embodiments, each server 162 may include hardware, software, or embedded
logic components or a combination of two or more such componenis for carrving out the

appropriate  functionalities implemented or supporied by server 162 o particular
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embodiments, social-networking svstem 164 may include one or more data stores 164, Bata
stores 164 may be used to store various types of information. In particular embodiments, the
information stored in data stores 164 may be organized according to specific data structures.
In particnlar embodiments, ecach data store 164 mway be a relational, colummnar, correlation, or
other suitable database. Although this disclosure desoribes or illustrates particular types of
databases, this disclosure contemplates any sullable types of databases. Particular
embodinents may provide interfaces that enable a client system [30, & sccial-networking
sysiem 160, or a third-party system 170 to manage, retrieve, wodity, add, or delete, the
information stored in datg store 164,

[18]  In particular embodiments, social-networking system 180 may store one or
more social graphs in one or more data stores 164, In particular embodiments, a social graph
may include multiple nodes—which may include multiple user nodes {each corresponding to
a particular user) or multiple concept nodes {cach corresponding fo a particular concepl)—
and multiple edges connecting the nodes. Social-networking system 160 may provide users of
the online social network the ability to comumunicate and imtersct with other users. In
particular embodiments, users may join the online secial network via social-networking
system 160 and then add connections (2., relationships) t© g number of other users of social-
networking system 160 whom they want io be connected to. Hereln, the term “friend” may
refer to any other user of social-networking systern 160 with whon a user has formed g
connection, association, or relationship via sociab-networking system 160,

1161 Io particular embodiments, social-networking sysiern 160 may provide users
with the ability to take actions on various types of ilems or objects, supported by social-
neiworking system 160. Ag an exarple and not by way of hmitation, the items and objects
may inchude groups or social networks 1o which users of soclal-networking system 160 may
belong, events or calendar entries in which a user might be interested, compuier-based
applications that a user may use, transactions that allow users to buy or sell items via the
service, interactions with advertisements that a user may perform, or other suitable items or
obiects. A user may interact with anything that i capable of being represented in social-
networking systemn 160 or by an external system of third-party system 170, which is separate
from social-networking svstem 160 and coupled io socisl-networking system 160 via a

aetwork 1160,
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371  In particular embodiments, social-networking system 160 may be capable of
linking a variety of entities. As an example and not by way of limitation, secial-networking
aysiem 160 may enable nsers to interact with each other as well as receive content from third-
party systems 170 or other entities, or to allow users to interact with these eniities through an
application programming inierfaces (AFD} or other communication channels,

(1% In particular embodiments, a thivd-party system 170 may inclade one or rpore
types of servers, one or more dala stores, one or more Interfaces, including but not limited to
APIs, one or more web services, one or more confent sources, one or more networks, or any
other suitable components, e.g., thal servers may communicate with, A thied-party system
170 may be operated by a different entity from an entity operating social-networking system
160, in particular embodiments, however, socigi-uetworking system 160 and third-party
systems 170 may operate in conjunction with each other to provide social-networking
services io users of soclal-networking system 160 or third-party systems 170, In this sense,
social-petworking sysiem 160 may provide a platform, or backbone, which other systems,
such as third-party systems 170, may use to provide sociab-networking services and
functionality to users across the Internet,

18]  In particolar embodiments, a third-party system 170 may include a thivd-party
content object provider. A third-party content object provider may include one or more
sources of content objects, which may be communicated 1o a chient system 130, As an
sxample and not by way of limitstion, content ebjects may include information regarding
things or activities of interest to the user, such as, for example, movie show times, movie
reviews, restaurant reviews, restaurant menus, product information and reviews, or other
suttable information. As another example and not by way of liroitation, content objects may
include incentive content objects, such as coupons, discount tickets, gift certificates, or other
suitable incentive objects.

28} In particular embodiments, social-networking system 160 also inclades user-
generated cordent objects, which may enhance a user’s interactions with social-networking
system 160, User-generated content may include anything a user can add, upload, send, o
“post” to social-networking system 160, As an example and not by way of limitation, a user
compumicates posts 1o social-networking system 160 from a client system 130, Posts may
inchude data such as status updates or other textual dats, location information, photos, videos,

links, music or other sirsilar data or media, Content may also be added to social-networking
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system 160 by a third-party through a “communication channel,” such as a newsfeed or
stream,

{311 In particular embodiments, social-networking system 160 may include a
variety of servers, sub-systems, programe, wodules, logs, and data stores. In particular
embodiments, social-networking system 160 may inclade one or mere of the following: a
web server, action logger, APLrequest server, relevance-and-ranking engine, conteni-object
classifier, notification controller, aclion log, third-pariv-content-object-exposure  log,
inference module, authorization/privacy server, scarch module, advertisement-targeting
module, user-interface module, user-profile store, connection store, third-party content siore,
or location store. Soctal-networking system 160 may alse include sultable components such
as neiwork interfaces, security mechanisms, load balancers, failover servers, manageroent-
and-network-operations consoles, other suitable components, or any suitable combination
thereof. In particular embodiments, social-networking system 160 may include one or more
wser-profile stores for storing user profiles. A user profile may include, for example,
mographic  information, demographic  information, behavioral  information,  social
information, or other types of descriptive information, such as work experience, educational
history, hobbies or preferences, interesis, affinities, or location. Interest information may
inelude interests related to one or more categories, Cateporics may be general ov specific. As
an example and not by way of Hmitation, if a user “lkes” an article about a brand of shoes the
category may be the brand, or the general category of “shoes™ or “clothing.” A connection
store may be used for storing conpection information about users. The connection
information may indicate users who have similar or common work experience, group
meniberships, hobhies, educational history, or are in any way related or share comunon
aftributes. The connection information may also inclode user-defined connections between
different users and content {both internal and exiernal). A web server may be used for linking
social-networking eystem 160 to ong or more client systems 130 or one or more thurd-party
system 170 via network 110, The web server may include a mail server or other messaging
functionality for receiving and routing messages between social-networking system 160 and
one or more client systems 130, An APlreguest server may aliow a third-party system 170 to
access information from social-networking sysiern 160 by calling one or more APl An
action logger may be used to receive communications from a web server about a user’s

actions on or off social-networking sysiern 160, In conjunction with the action log, a third-
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party-conteni-obiect log may be maintained of user exposures to third-party-content objecis.
A notification controiler may provide information regarding content objects to 2 clignt system
130, Information may be pushed to a cliend system 130 as notifications, or information may
be pulled from client system 130 responsive to a request received from client system 138,
Anthorization servers may be used to enforce one or more privacy settings of the users of
social-networking system 160, A privacy seiting of a user determines how particular
information associated with a user can be shared. The authorization server may allow users to
opt in or opt out of having their actions logged by social-networking system 160 or shared
with other systems {e.g. third-parly system 170), such as, for examptle, by setting appropriate
privacy settings. Third-party-content-object siores may be nsed 1o store content objects
received from third parties, such as a third-party system 170. Location stores may be used for
storing localion information received from client systems 130 associated with users.
Advertisement-pricing modules may combine social information, the current time, location
information, or other suitable information to provide relevant advertisevoents, in the form of
notifications, 10 a user.

1221 FIG. 2 dlustrates example social graph 200, In particular embodiments,
social-networking system 160 may store one or more social graphs 200 in one or more daia
stores. In particular embodirments, social graph 200 may include multiple nodes—which may
include multiple user nodes 202 or multiple concept nodes 204—and multiple edges 206
connecting the nodes. Example social graph 200 {llustrated in FIG, 2 is shown, for didactic
purposes, in a two-dimensional visnal map representation, In particular embodiments, a
social-networking sysiem 160, client system 130, or third-party system 170 may access social
graph 200 and related social-graph information for suitable applications, The nodes and edges
of social graph 200 may be stored as data objects, for example, In a dats store {such as a
social-graph database). Such a data store may include one or more searchable or queryable
indexes of nodes or edges of social graph 200,

1231 In particular embodiments, a user node 202 may correspond to a user of
social-networking svstern 160, As an example and not by way of limitation, a user may be an
individual (huran user), an entity {e.g. an enterprise, business, or thivd-party application), or
a group {e.g. of individuals or entities) that interacts or conumunicates with or over sociai-
networking system 160, In particular embodinents, when a user registers for an account with

soctal-networking systerm 160, social-networking systere 160 may create a user node 202
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corresponding o the user, and store the user node 202 in one or more data stores. Users and
user nodes 202 described herein may, where appropriate, refer to regisiered users and user
nodes 202 associated with registered users, In addition or as an allernative, users and user
nodes 202 described herein may, where appropriate, refer to users that have not registersd
with social-networking system 160, In particular embodiments, a wser node 207 may be
associated with information provided by a user or information gathered by various systems,
including soctal-networking system 160, As an example and not by way of lmttation, a user
may provide his or her name, profile picture, contact information, birth date, sex, marital
status, family siatus, employment, education background, preferences, interests, or other
demographic information. In particular embodiments, a user node 202 may be associated with
ene or more data objects corresponding to nformation asscciated with a user. In particular
embodiments, a user pode 202 may correspond 1o one or more webpages.

241 In particular embodiments, a concept node 204 may correspond to a concept.

As an example and not by way of Hmitation, a concept may correspond o a place {such as,
for example, a movie theater, restaurant, landmark, or ¢ity); g webstle (such as, for example,
& website associated with social-network system 160 or a third-party website associated with
a web-application server); an entity (such as, for example, & person, businegss, group, sporis
tearn, or celebrity); a resource (such as, for example, an audic file, video file, digital photo,
text file, structured docurnent, 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, game, song, idea, photograph, or
written work); a game; an activily; an idea or theory; another suitable concept; or two 01 1wore
such concepts. A concept node 204 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 Hmitation, information of a concept may include g
niame ot 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 websitc {which may be associated with a
URL); contact information {e.g. 4 phone number or an email address); other suitable concept
information; or any suitable combination of such information. In particular embodiments, a
concept node 204 may be associaled with one or more data objects corresponding 10
information associated with concept node 204, In particular embodiments, a concept node

2834 may correspond to one or more webpages.
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125]  In particular embodiments, a node in social graph 200 may represent or be
represented by a webpage {(which may be referred to as a “profile page”). Profile pages may
be hosted by or accessible 1o social-networking system 160, Profile pages may also be hosted
on third-party websites associated with a third-party server 170, As an examyple and not by
way of Hmitation, a profile page corresponding to a particular external webpage may be the
particular external webpage and the profile page may correspond to a particular concept node
204. Profile pages may be viewable by all or a selocted subset of other users. As an example
and not by way of Hmitation, a user node 202 may bave s corresponding user-profile page in
which the corresponding user may add content, make declarations, or otherwise express
himself or herself. As ancther exampie and notl by way of Himitation, a concept node 204 may
have a corresponding concept-profile page in which one or more users may add content,
make declarations, or express themselves, particularly in relation 1o the concept
corresponding to concept node 204,

1261 In particular embodiments, a concept node 204 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
obiect (which may be implemented, for example, in JavaBSeript, AJAX, or PHP codes}

representing an action or activity. As an example and not by way of limitation, a third-party

2% 4o [

webpage may inchude a selectable icon such as “like,” “check I, “eat,” “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 1o send o 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

202 corresponding to the user and a concept node 204 corresponding to the third-panty
vebpage or resource and store edge 206 in one or more data stores.

{27} In particular embodiments, a pair of nodes in social graph 200 may be
comnected to cach other by one or more edges 206, An edge 206 connecting a pair of nodes
may represent a relationship between the pair of nodes. In particular embodiments, an edge
206 may include or represent one or more data objocts or atiributes corresponding o the
relationship between a pair of nodes, As an example and not by way of lirnitation, a first user
may indicate that a second user is a “friend” of the firat user. In response to this indication,

social-networking system 160 may send a “fiiend reguest” to the second user. If the seeond
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user confirms the “friend request,” social-networking system 160 may create an edge 206
connecting the first nser’s user node 202 to the scoond user’s user nods 202 in social graph
200 and store edge 206 as social-graph information in one or more of data siores 24, In the
example of FIG. 2, social graph 200 includes an edge 206 indicating a friend relation between
user nodes 202 of vser “A” and user “B” and an edge indicating a fiiend relation between
user nodes 202 of user “C” and user “B.” Although this disclosure describes or illustrates
particular edges 206 with particolar atiributes connecting particular user nodes 202, this
disclosure contemplates any suitable edges 206 with any suitable attributes conneoting user
nodes 207, As an example and not by way of limitation, an edge 200 may represent a
friendship, family relationship, business or employment relationship, fan relationship,
follower relationship, visitor relationship, subscriber relationship, superior/subordinate
refationship, reciprocal relationship, non-reciprocal relationship, ancther suiisble type of
refationship, or two or meore such relationships. Moreover, although this disclosure generally
describes nodes as being connected, this disclosure also describes users or concepts as being
comnected. Herein, references to users or concepts being comnected may, where appropriate,
refer to the nodes corresponding o those users or concepts being connected in social graph
200 by one or more edges 206,

[28] In particular embodiments, an edge 206 between a user node 202 and a
concept node 204 may represent a particular action or activity performed by a user associgted
with user node 202 toward a concept associated with a concept node 204, As an example and
not by way of Hmitation, as illustrated in FIG. 2, & user may “lke.” “atiended,” “played,”
“tistened,” “cooked,” “worked at,” or “watched” a concept, cach of which may correspond o
a edge type or subtype. A concept-profile page corresponding to & concept node 204 may
include, for example, a selectable “check in” icon {such as, for sxample, a clickable “check
in” jcon) or a selectable “add to favorites” icon. Stmilarly, after a user clicks these icons,
social-networking system 160 may create 3 “favorite” edge or a “check in” edge in response
to a user’s action corresponding 10 2 respective action. As another example and not by way of
limitation, & vaer (user “C”) may listen fo a particudar song (“Ramble On”) using a particular
application {SPOTIFY, which is an online music application). In this case, socigl-networking
systern 160 may create a “listened” edge 206 and a “used” edge {as illustrated in FIG, 2}
between nser nodes 202 corresponding o the user and concept nodes 204 corresponding o

the song and application to indicate that the user listened to the song and used the application,
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Moreover, social-nstworking system 160 may create a “played” edge 206 {as illustrated in
FI(3. 23 between concept nodes 204 corresponding to the song and the application to indicate
that the particolar song was played by the particular application. In this case, “played” cdge
206 corresponds to an action performed by an external application (SPOTIFY ) oo an gxternal
audio file (the song “Imagine”). Although this disclosure describes particalar edges 206 with
particular attributes connecting user nodes 202 and concept nodes 204, this disclosure
conternplates any suitable edges 206 with any suitable atiributes connecting user nodes 202
and concept nodes 204, Moreover, although this disclosure describes edges between a user
node 202 and a concept node 204 representing @ single relationship, this disclosure
contemplates edges between a user node 202 and a concept node 204 representing one or
more rolationships. As an example and not by way of limitation, an edge 206 may represent
both that a user likes and has used at a particular concept. Alternatively, another edge 206
may represent each type of velationship (or raultiples of a single relationship} between 2 user
node 202 and a concept node 704 (as illustrated in FIG. 2 between user node 207 for user “E7
and concept node 204 for “SPOTIFY”)

1297 In particular embodiments, sovial-networking system 160 may create an edge
306 hetween a user node 202 and a concept node 204 in social graph 200, As an example and
wot by way of Hmitation, a user viewing a concept-profile page (such as, for example, by
using a web browser or a special-purpose application hosted by the user’s client system 130y
may indicate that he or she likes the concept represented by the concept node 204 by chicking
or selecting a “Like” icon, which may cause the user’s client system 130 {o send to sosal-
networking system 160 a message indicating the user’s liking of the concept associated with
the concept-profile page. In vesponse to the message, soclabnetworking systemn 160 may
create an edge 206 between user node 202 associated with the user and concept node 204, as
ustrated by “like” edge 206 between the user and concept node 204, In particular
embodiments, social-networking systers 160 may store an edge 206 in one or more data
stores. In particular embodiments, an edge 206 may be antomatically formed by social-
networking system 160 in response (o a particular user action. As an example and not by way
of Himitation, if a firet user uploads a picture, waiches a movie, or listens to a song, an edge
206 may be formed between user node 202 corresponding to the first user and coneept nodes

204 comresponding to those concepls, Although this disclosure describes forming particular
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edges 206 in particular manners, this disclosure contemplates forming any suitable edges 206
tn any suitable manner.

(30}  In particolar embodiments, information about a user’s interaction with a client
device or application on the client device may be received and/or stored by a platform
operator associated with the client device or application. Az an example and not by way of
Hmitation, a client device may include a computer system such as a deskiop computer,
notebook or laptop computer, netbook, a tablet computer, e-book reader, GPS device, camers,
personal dipital assistant {PDA), handheld electronic device, cellular telephone, smartphone,
other sutigble elecironic device, or any suitable combination thereofl Platform operators may
be an operator of an operating system on the client, an operator of specific applications or
software rurming on the chient device, an operator of a social-network, an operator of servers
communicating with the client device, or any other suitable platform operator. A platiorm
operator may specify particular requirements that an application running on the client device
must meet, such as requirements that the application comply with specifications regarding
communication between the client device and the platform operator.  Specifications may be
of any suitable type, such as, for example, those described by software development kits or
requirements for particular features such as single sign-on functionality. In addition or the
atiernative, a platform operator may implement a uniform resource identifier ("URI”) scheme
that provides information about a user’s interaction with a client device, such as information
about what applications a particular user has installed on their client device,

{311  Information about a oser’s intersction with a clieomt device may include
information about application installs and uninstalls, application usage, purchasing history, or
any other suitable information. In particular ewbodirents, information about a user’s
interaction with a client device may be stored on the client devies. In particular
embodiments, information about a user’s inferaction with the client device may be sent 0 a
server operated by a plaiform operator, and this information may be stored on the server oy
any other suitable storage media asscciated with the network operator.  [n particular
embodimenis, information gbout a user’s interaction with the client device roay be stored
focally on the client device and periodically sent to a server, or may be sent {0 a server
immediately after the interaction oocours,  Any suitable method for ensoring secure
transmission of electronic information may be used, such as encryption, passwords,

“handshake” methods, etc. In particular embodiments, a user of the client device may select
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one or more privacy options disabling, enabling, or conirolling the distribution and storage of
information relaled to the user’s interaction with the client device,

1321 In particular embodiments information about a user’s interaction with the
cHent device may be used to enhance the user’s experience with the client device or particular
applications on or accessible by the client device. As an example, the user’s experience may
pe enhanced when advertisernenis or the products the advertisements represent arg roove
valuable 1o the user, for example be being more interesting, relevani, alfraciive, or
meaningiil to the user.

1331 In particular embodiments, an advertisement may be text {which may be
HTML-linked), one or more images {which may be HTML-linked), one or more videos,
audic, one or more ADOBE FLASH files, a suitable combioation of these, or any other
suitable advertisement in any suitable digital format presented on one or more web pages, in
one or more e-mails, in one or more applications, or in connection with search resulls
requesied by a user. In addition or as an alternative, an advertisement may be one or more
sponsored stories {e.g. & news-feed or ticker item on socialmetworking system 160} A
sponsered story may be a social action by a user (such as “liking” a page, “lking” or
commeniing on a post on a page, RAVPing lo an event associated with a page, voting on @
auestion posted on a page, checking in to g place, using an application or playing a game, or
“liking” or sharing a website) that an advertiser promotes by, for exaruple, having the social
action presented within a pre-determined svea of a profile page of a user ot other page.
presented with additional information associated with the advertiser, burped up or otherwise
hightighted within news feeds or tickers of other users, or otherwise promoted. The ad vertiser
may pay to have the social action promoted. The social action may be promoted within or on
social-networking system 160, In addition or as an aliermnative, the social action may be
promoted outside or off of social-networking system 160, where appropriate. In particular
embodiments, # page may be an on-line presence (such as 3 webpage or websile within or
outside of social-networking system 160) of a business, organization, or brand facilitating its
sharing of stories and connecting with people. A page may be customized, for example, by
adding applications, posting stories, or hosting evenis,

[34] A spounsored story may be generated from stories in users’ news fesds and
promoted 1o specific areas within displays of users’ web browsers when viewing a web page

associated with social-networking system 160, Sponsored stories are more likely to be
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viewed by users, at least in part because sponsored stories may involve interactions of
suggestions by the users’ friends, fan pages, or other conmections. In connection with
sponsored stories, particular embodiments may utilize ope or more systems, components,
elements, functions, methods, operations, or steps disclosed in 1S, Patent Application Mo.
13/327557, entitled “Sponsored Stories Unit Creation from Orgavic Activity Stream” and
filed 13 December 2011, U.N. Patent Application Poblication No. us 2012/0203831, enntled
“Sponsored Stories Unit Creation from Organic Activity Sweam” and {iled 3 Febroary 2012
as U.S. Patent Application Mo. 13/020745, or U.S. Patent Application Publication No. us
0120233009, entitled “Endorsement Subscriptions for Sponsored Stortes” and filed ©
March 2011 as U.S. Patent Application No, 13/044506, which are all incorporated heremn by
reference as an example and not by way of Hmitation. In particular embodiments, sponsored
stories may wilize computer-vision algorithms to detect producis in uploaded images or
vhotos lacking an explicii connection to an advertiser as disclosed in 118, Patent Application
Mo, 13/212356, entitled “Computer-Vision Content Detection for Sponsored Stories” and
filed 18 August 2011, which is incorporated hercin by reference as an example and not by
way of limitation. In contrast {6 & sponsored story, an organic story may include the same
information as a sponsored story {such as e.g, & social interaction and a lnk to a webpage or
product), may be targeted in the same way a3 a sponsored story, and may appear in the same
arcas as a sponsored story, but the organic story is not promoted by an advertiser. Both
organic stories and sponsored stories may be ranked by relevance to the user viewing the
advertisement, and the organic and/or sponsored stories may be selecled for display to & user
hased on this rank.

{3%]  Ag described asbove, an advertisement may be text (which may be HTML-
linked), one or more images {which may be HIMUL-linked), one or more videos, audio, one
or more ADORE FLASH files, a suitable combination of these, or any other suitable
advertisement in any suitable digital format. In particular embodiments, an advertiserent
may be requested for display within third-party webpages, social-neiworking-system
webpages, or other pages. An advertisement may be displayed in a dedicated poriion of &
page, such a5 in a banner area at the top of the page, in a column at the side of the page, in a
(U1 of the page, in a pop-up window, over the top of content of the page, or elsewhers with
respect to the page. lo addition or as an alternative, an advertiseruent may be displayed within

an application or within a game. An advertisement may be displayed within dedicated pages,
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requiring the user to interact with or walch the advertisement before the nser may access a
page, utilize an application, or play a game. The user may, for example, view the
advertisernent through a web browser.

(367 An advertisement may include social-uetworking-system functionality that a
user may interact with, For example, an advertisement may enable a user to “like” or
otherwise endorse the adveriisement by selecting an jcon or Hnk associated with
endorsement, Similarly, a user may share the advertisement with another user {(g.g. through
social-networking system 160} or RSVP (e.g. through social-networking system 160) to an
event associated with the advertisement. In addition or a5 an alernative, an advertisement
may include social-networking-system context directed to the wuser.  For example, an
advertisement may display information about a friend of the user within social-networking
system 160 who has taken an action associated with the subject matter of the advertisement.

137 Social-networking-system functionality or context roay be associated with an
advertisement in any suitable manner, For example, an advertising system {which may
inchude hardware, software, or both for receiving bids for advertisements and selecting
advertiserents in response) may retrieve social-networking functionality or context from
soctal-networking system 160 and incorporate the retrieved social-networking funclionsitty
or context inio the advertisernent before serving the advertisement fo a user. Examples of
selecting and providing social-networking-system  functionality or context with an
advertisement are disclosed in 1.8, Patent Application Publication Mo, US 2012/8084160,
entitled “Providing Social Endorsements with Online Advertising” and filed 5 October 2010
as 118, Patent Application Mo, 12/898662, and in U.S. Paient Application Publication No. USs
2012/0232998, entitled “Selecting Social Endorsement nformation for an Advertisement for
Display to a Viewing User” and filed & March 2011 as US. Patent Application No.
13/043424, which are both incorporated herein by reference as examples only and not by way
of limitation, Interacting with an advertisement that is associated with social-networking-
system functionality or context may cause information about the interaction to be displayed
in a profile page of the user in social-networking-system 160

[3%] FIG. 3 iiustrates an example method 300 for filiering and selecting
advertisements to display to a user of a client device, The method may begin at step 314,
where the client device receives one or more advertisements for presentation to the user. The

client device may receive advertisements direcily from one or more advertisers, from an
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operator of an advertising clearinghouse such as an advertising bidding system, from g social-
networking system, from a particular application or program associated with client device, or
any sultable combination thereofl  In particular embodiments, receiving an advertisement
involves receiving components of one or more advertisements, such as fext, Hiks, graphics,
formatting requirements, efc, This disclosure contemplaies that, where appropriate, receiving
advertisement includes recelving components of advertisements, In particular embodiments,
the advertisements or advertisernent components received by the client device may be pre-
screened or pre-filtered, such as by selecting adveriisements most relevant to a particular
advertising space or targeting advertisements o the user that are rost relevant to the user or
Hkely 1o engage the user’s interest. For example, an adveriiser may realize higher conversion
rates {and therefore higher return on investment (RO from advertising) by identifying and
targeting users that are more Hkely o find i3 advertisements more relevant or useful.
Enformation about the user’s past behavior or about the past behavior of individuals or groups
having similar relevant characterisiics as the user may be used to target advertisements io the
user. For example, such information may be user-profile information in social-networking
svstem 160 that identifies or is related to g user of the social-networking system. In particular
embodimenis, in a social-networking sysiem, one or more of the advertisements may be
attached 1o or otherwise accompany a particular story {whether sponsored or unsponsored).
For example, a soctal networking systern may send a story 1o a client device, and nclude as
attachments advertisements that may polentially be displayed in association with the story,
(381 As examples and not by way of Himitation, particular embodiments may target
users with the following: invitations o or notice about gvents; information aboul coupous,
deals, or wish-list itemns; information about friends” Iife events; information regarding groups;
advertisements; or social advertisements. Such targeting may occur, where appropriate, on or
within social-networking eysiem 160, off or outside of social-networking system 168, or on
mobile computing devices of users, When on or within social-networking system 160, such
targeting may he directed 1o users’ news feeds, search resulis, e-mail or other in-boxes, or
netifications channels or may appear in particular area of web pages of secial-networking
system 160, such as a right-hand side of a web page in a concierge or grouper area (which
may group along a right-hand rail advertisements associated with the same concept, node, or
objecty or a network-ego area (which may be based on what 8 user is viewing on the web

page and a current nows feed of the user), When off or outside of social-networking system
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160, such targeting may be provided through a third-party website, e.g., involving an ad
exchange or a social plug-in. When on a mobile computing device of a user, sach targeiing
may be provided through push notifications to the mobile computing device.

140]  Targeting criteria used to identify and larget users may include explicit, stated
user interests on social-networking sysiemn 160 or explicit connections of a user to a node,
object, entity, brand, or page on social-networking system 160. In addition or as an
alternative, such targeting criteria mey inclode implicit or inferred user inferests o
connections (which may inchide analyzing a user’s history, demographic, social or other
activities, friends’ social or other activities, subscriptions, or any of the preceding of other
users similar (o the user (hased, c.g., on shared interests, connections, or events)). Particular
emboditsents may utilize platform targeting, which may invelve platform and “like”
impression data; contextual signals {e.g. “Who is viewing now or has viewed recently the
page for COCA-COLAPY; light-weight connections {(e.g. “check-ins”)  connection
lookalikes; fans; exiracted keywords; EMU advertising; inferential advertising; coefficients,
affinities, or other social-graph information; friends-of-frlends connections; pinning or
boosting; deals; polis; household income, social clusters or groups; products detected in
images or other media; social- or open-graph edge types; geo-prediction; views of profile or
pages; status updates or other user posis {analysis of which may involve natural-language
processing or keyword extraction); events information; or collaborative filtering, Identifyving
and targeting users may also include privacy seitings (such as user opt-outs), daia bashing, or
data anonymization, as appropriate.

417 To target users with advertisements, particular embodinents may utilize one
or more sysierns, components, elements, functions, methods, opergtions, or steps disclosed 1w
the following, which are all incorporated herein by reference as examples and pot by way of
Ymitation: U.8. Patent Application Publication Ne. US 2009/0119167, entitled “Social
Advertisements and Other Informational Messages on a Social Metworking Website and
Advertising Model for Same” and filed 18 August 2008 as U.B. Patent Application No.
12/193702; U.S. Patent Application Publication No. US 2009/0070219, entitled “Targeting
Advertisements in a Social Network” snd filed 20 August 2008 a5 1.8, Patent Application
WNo. 12/195321, U.R. Pateni Application Publication No. US 2012/01358501, entitled
“Targeting Social Advertising to Friends of Users Who Have Interacted With sn Object

Associated with the Advertising” and filed 15 December 2010 as U.S. Patent Application No.
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12/968786: or 1.8, Pawent Application Publication No. US 2012/016653Z, entitled
“Contextually Relevant Affinity Prediction in a Social-Networking System” and filed 23
December 2010 as U.S. Patent Application No. 12/978265. While the above discussion
refers to targeting advertiserents to a user by using information related to a socisl
networking system, this disclosure contemplates using any suitable information gathered
from any suitable source to target an advertisement 10 a user,

(421 Afier (possibly pre-targeted or pre-selocted) advertisements are received by
the client device in step 210, the clent device in step 320 selects from among the received
advertisements which advertisersents, if any, to present {o the nser of the client device. In
particular embodiments, selecting one or more advertisement involves bullding or
constructing the advertisement out of advertising components received in step 310 In
particular embodiments, selecting one or more advertisements include selecting an order for
the advertisemments. In particular embodiments, the selection may be based on information
stored loesily on the client device, which may enbance user privacy by, for exampie,
reducing the amount of information shared with another entity or device, For example, a
chient device may be able to determine what applications a user has installed {for example,
through a URI scheme) or what Interactions & user has with a client device or applications on
the cliemt device, In patticular embodiments, such ioteractions may include usage
information, purchasing information, information relating to progress in an application {such
as in games), or another other suitable information. In particalar embodiments, the client
device may access information stored on another device or remte server 1o aid in the
selection process performed by the client device, In particular embodiments, selection of
advertisements by the clisnt device may be based at least in part on information associated
with a value of the advertisements with respect to the user, such a8 information relating to the
user’s preferences, fikes, activities, assoctaies, or any other suitable information.  For
example, if a user has & specific application installed, an advertisement promoting installation
of that application may have a low value for the user. As another example, a user may value
advertisements for applications that the user interacts regularly with or has purchased
upgrades for.  As another example, a user may value advertisements for applications ot
products similar to an application or product that a user has frequently interacted with or
stherwise indicated that the user Hkes. As another example, a user’s advertising preferences,

whether oxplicitly stated or determined from o user’s interactions with previous
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advertisements, may indicate how the user values the ad. Examples of a nser’s previous
interaction with advertisements that a chient device could use 1o select advertisernents include
the number of times a user has previously been exposed to a sirmilar advertisement. A user
may place less value on advertisemenis or advestising campaigns that a user has been
exposed to many thmes. In particular embodiments, information associated with a value of an
advertiserment with respect to a user may be determined frovn a social graph, such as from
information associated with nodes or edges that are relevant or relate o the user. In
particular embodiments, information associated with g value of the advertisements with
respect 1o the user may include estimates of what the user ray value based on information of
what other individuals with ous or more similar, relevant characteristics may valug, In
particular embodiments, information associated with a value of the advertisements with
respect to the user may include the popularity of ap advertisement or g product association
with the advertisement, For example, an advertisement that 15 very popular may be more
valued by the user. In particular embodiments, information associated with a value of an
advertisemert with respect to the user includes information about an advertiser of received
advertisements, such as whether an advertiser {s promoting one or more of the advertisements
or targeting specific users or groups of users, For example, in the context of a social network,
advertisements that are sponsored atischments to a story may be preferred over
advertisements that are non-sponsered altachments. In addition or the altervative, any of the
information or methods discussed above in connection with targeting an advertisement {0 a
user may alse be used by & client device to select one or more advertisements, Morsover,
while this disclosure describes particular examples of the types of information used by &
client device to select among received advertiserments, this disclosure contemplates a client
device selecting among received advertisements based on any suilable information associated
with a value of the advertisements with reapect 1o the user.

1431 Ounce the clent device has selected among the received advertisements, in step
330 the client devices presenis one or more of the selected advertisements 1o the user. An
advertisernent may be presented or otherwise delivered using plug-ins for web browsers or
other applications, iframe elements, news feeds, tickers, notifications (which may nclude, for
example, e-mail, Short Message Service (8M3) messages, or notifications), or other means,
An advertisernent may be presented or otherwise delivered to a user on a mobile or other

computing device of the user. In conpection with delivering advertisements, particular
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embodiments may utilize one or more systems, components, slements, functions, methods,
operations, or steps disclosed in the following, which are all incorporated herein by reference
as examples and not by way of limitation: U8, Patent Application Publication Mo. US

2012/0159633, entitled “Comment Phug-In for Third-Party Svystem” and filed 15 December

a
TO12/01 58753, entitled “Comunent Ordering System”™ and filed 15 December 2010 as US.
Patent Application No. 12/969408; U8, Patent No. 7069123, entitled “Dynamically
Providing a Mews Fead About a User of & Social Network” and filed 11 August 2006 as US.
Patent  Application Mo, 11/503242; U.S. Palent Application Publication Mo, US
2008/0040475, entitled “Providing a News Feed Based on User Affinity in a Social Network
Envirenment” and filed 11 August 2006 as U.S. Patent Application No. 11/303093; UL
Pateut Application Publication No. US 2012/0072428, entitled “Action Clustering for News
Feeds” and filed 16 Septernber 2010 as 1S, Patent Application No. 12/884010; U.S. Patent
Application Publication No, US 2001/0004692. In particnlar embodiments, advertisements
may be presented to a user a user in pre-determined groups or number. As an example, &
newsfeed of 2 socisl networking website may have a predetermined nurmber of spots, such as
three, for advertisements accompanying a story in the newsfeed. Io such instances the client
device will only display the appropriate number of ads, Space Hmitations may alse be taken
into account during the selection process of step 320, In particular embodiments,
advertisements may be displayed to a user in one or more locations that the user is likely 1o
click on or otherwise inderact with the advertisement, Such information may be determined
hased on g user’s expliclt preferences, a user’s past behavior, the past behavior of other
individuals with similar relevant characteristics, or one or more characieristics of a client
device, such as the device’s form factor, screen size, orientation, or any or oiher suifable
characteristic, While this disclosure describes or illustrates particular advertisements being
delivered in particular ways and in connection with particular content, this disclosure
conternplates any suitable advertisements delivered in any suitable ways and in conpection
with any suitable content.

f44] Particular erabodiments may repeat one or more steps of the method of FIG.
3, where appropriate. Although this disclosure deseribes and illustrates particular steps of the
method of FIG. 3 a5 ocourring in a particular order, this disclosure contemplates any suilable

steps of the method of FIG. 3 occwring in any suitable order. Moreover, although this
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disclosure describes and iflustrates particular components, devices, or systems carrying out
particular steps of the method of FIG. 3, this disclosure contemplates any suitable
combination of any suitable components, devices, or systems carying out any suitable sieps
of the method of FIG. 3.

(457 FIG. 4 illustrates an example method 400 for displaying & promoted content
object to a user of a client device. The method may begin at step 410, where a server
computing system receives a notification from an application on s chient device refating 0
one or more interactions between the nser of the device {the first user) and the application,
Information about a user’s interaction with an application may include information abow
application installs and uninstalls, application usage (such as time spent using the application,
spevific actions taken within the application, ete), purchasing histery relsted to the
application or wse of the application, or any other suitable information. In particular
embodiments, the notifications received by the server comply with specifications set forth in
a software development kit. For example, the notifications may include specific information
identifying the application or the user of the application, encrypt or encode information in the
notification in a specific way, or conply with specific functionality, such as a single-sign on
feature,

467 At step 420, the server generates a content object to present 0 a second user,
where the conteni object is associated with the first user’s interaction with the application.
The content object is suitable for display on a client device and may include lext, graphics,
pictures, specific formatting, any other suitable content, or any suitable combination thereof
Exampies of content objects include emalls, posts, an item in a feed {such as a newsieed), an
item in 3 ticker, a pop-up, or any other suitsble content object.  In particular embodiments,
the first user and the second user may be users of a sociab-networking sysiem, in which each
user has a node and the first and second user’s nodes are connected by one of more edges, In
particnlar embodiments, a content object promotes the application or the provider of the
application that the first user interacted with. As an example, promoting an application or the
provider of the application may include deseriptions of or relating to the firsi user’s
interaction, a summary of the first user’s intevaction, a general notice that the first user 13
irteracting with the application, information aggregating the first user’s current and past
interasctions (for example, the total progress of the first user in an game, or the total progress

in a given fime period), the first user’s preferences regarding the apphication, the first user’s
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ranking or feedback of the application (for example, that the first user “Hkes” the
application), a notice that the first user interacted with one of the applcation provider’s
products, a notice regarding the first user’s preferences or feedback of the application
provider, or any suitahle combination thereof, While this disclosure describes specific
examples of a conient object promoting an application or provider of the application, this
disclosure conterplates any sultable content obiect promoting the application or provider of
the application,

1477 At step 430, the conteni objoct genersted in step 420 i3 provided for
sresentation io the second user on the deplay of the second user’s client device. The
presenied content obiect may take any suitable form, as described above. FPor example,
where the second user is a8 user of g social-networking system the content obiect may include
a news feed ilem, a tcker item, a post, a status update, a story, 8 pop-up notification, a
notification within the social network or within an application capable of communicaling
with the social network, or any other suitable content object, In particnlar embodiments, the
content ohject may be targeted towards the second user, for example by determining that the
content object is relevant io the user based on the user’s interests, connections, activity, or
any other suitable information. In particular embodimerds, any suiiable determinations
deseribed above for determining whether to target an advertisement o g user may also be
used to determaine whether to target a content object 1o a user. In particular embodiments, the
second user may interact with the conlent object, for example by clicking on the content
ohiect or hovering over the content object, to trigger any suitable functionality, such as
divecting the user to a webpage or application store Hlem associated with the application or
provider of the application. In particular embodiments, this interaction may iself be
presented 1o one or more third users. Particular ernbodiments may repeat one or more steps
of the method of FIG. 4, wheare appropriate. Although this disclosure describes and illustrates
particular steps of the method of FIG, 4 as occurring in a particular crder, this disclosure
cornemplates any suitable sieps of the method of FIG. 4 ocouring o any suitable order.
Moreover, although this disclosure describes and illustrates particnlar componenis, devices,
o systems carrying out particular steps of the method of FIG. 4, this disclosure contemplates
any suitable combination of any suitable componenis, devices, or systems carrying out any

suitable steps of the method of FIG. 4.
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(487  In particular embodiments, the provider an application receives advertising
benefits for complying with one or more specifications of the software development kit
discussed in step 410, As used herein, a provider of the software application may be the
creator or developer of the software application, the entity distributing or selling the
application, the entity advertising the application, or any suitable combination thereof. As an
example, the provider of the application receives advertising benefits simply because content
objects are being generated promoting themselves or their applications. As another example,
the provider may be offered the ability to sdvertise at a lower rate or in larger quantities than
they otherwise would bave, As another example, the provider may be offered the ability {o
bid or pay for advertisements ou a specific basis, such as cost per click or cost per install, of
receive special bidding or payment preferences for one or more bidding/payment bases. As
another example, a provider may be offered the ability to promote the advertised product 1
specific ways. For example, in the context of g social network, the provider may be offered
the ability to further promote the content sbiect, for example by displaying the content object
io additional users, presenting the content object for a Jonger period of time 1o the second
user, presenting the content object in a more conspieucus way or location to the second aser,
presesting the content ohiect in a related application, presenting the content object at 2 fime
where the second user is more Hikely to inferact with the content object (such as when the
second user has just searched for the application or a related application), preseuting the
content object with one or more links or other interactive clements, increase the likelihood
that the content object will be targeted to a user, or any suitable combination thereof.
Moreover, while this disclosure describes specific advertising benefits that may be provided
10 a provider of an application sssociated with the cortent object, this disclosure conternplates
any suitable adveriising benetits provided to the provider,

1491 FIG. 5 illustraies an example computer systen 300, In  particular
embodiments, one or more computer systems 300 perform one or more steps of one or more
methods described or illustrated herein. In particular exobodivents, one or more cormputer
systems 300 provide functionality described or ilustrated herein. In particular embodiments,
software running on one or more computer systems 500 performs one or moge steps of one or
more methods described or iHustrated herein or provides functionality deseribed or illustrated
herein, Particnlar embodiments include one or more portions of one or more computer

systems 500, Herein, reference to a compuier system may encompass a compuiing device,
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and vice versa, where appropriate. Moreover, reference 1o a computer Sysiem may encompass
one OF more compuier systems, where appropriate.

(58]  This disclosure contemplates any suitable nmumber of computer systoms 360,
This disclosure contemplates computer syatem 500 taking any suitable physical form. As
example and not by way of limitation, compuier system 500 may be an embedded computer
system, a system-on-chip (S0C), a single-board computer system (SBCY {such as, for
example, a computer-on-rodule (COM) or system-on-modale (SOM)), a deskiop computer
svatem, a laptop or notebook computer systern, an interactive kiosk, a mainframe, g mesh of
computer systems, a mobile telephone, 2 personal digital assistant (PDA), a server, a tablet
computer systemn, or a combination of two or more of these. Where appropriate. computer
systern 500 may inchude pne or more computer systems 500; be unitary or distributed: span
multiple locations; span multiple machines: span multiple data centers; or reside in g cloud,
which may include onme or wore cloud components in one or more networks, Where
appropriate, one ot more corputer systems 500 may perform without substantial spatial or
temporal limitation one or more steps of one or more methods desceribed or ilustrated herein.
As an example and not by way of Hmitation, one or more comyputer sysiems 500 may perform
in real time or in baich mode one or more steps of one or more methods described or
ustrated herein. One or move computer systems 500 may perform at different times or at
different locations one or more sieps of one or more methods described or illustrated herein,
where appropriate.

1511 In particular embodiments, computer system 500 includes a processor 502,
memory 504, storage 506, an input/output {1/03} imerface 308, a communication interface
510, and a bus 512, Although this disclosure describes and illustrates a particnlsr coroputer
system having a particular number of particular components in a particular arvangement, this
disclosure contemplates any suiiable computer system having any suitable number of any
suitable components in any suitable armangement.

(52} In particular embodiments, processor 302 includes hardware for executing
instructions, such as those making up a computer program. As an example and not by way of
limitation, to execute instructions, processor 502 may retrieve {or fetch) the instructions from
an intevnal register, an internal cache, memory 304, or storage 304, decode and execute them,
and then write one or more results to an internal register, an internal cache, mermory 504, or

storage 506, In particular embodiments, processor 502 may include one or more internal
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caches for data, mstructions, or addresses. This disclosure contemplates processor 502
including any soitable number of any soitable internal caches, where appropriate. As an
example and not by way of Hmitation, processer 502 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 304 or storage
506, and the instruction caches may speed up retrieval of those instructions by processor 502,
Diata in the dats caches may be copies of data in memory 504 or storage 506 for instructions
executing at processor 502 to operate on; the results of previous insiructions executed af
processer $02 for access by subsequent instructions executing at processor 302 or for writing
1o memory 504 or storage 306; or other suitable data. The data caches may speed up read or
write operations by processor 502, The TLBs may speed up virtual-address translation for
processor 502, In particular embodiments, processor 502 may include one or more internal
registers for data, instructions, or addresses. This disclosure contemplates processor 502
including any suitable number of any suitable internal registers, where appropriste. Where
appropriate, processor 502 roay include one or more arithrostic logic units (AlUs), be a
multi-core processer; or include one or more processors 502, Although this disclosure
describes and illustraies a particular processor, this disclosure contemplates any suitable
PrOCESS0L,

(53} In particular embodiments, memory 304 includes main memory for storing
instructions for processor 502 to execuie or data for processor 302 o operaie ou. As an
exaruple and not by way of limitation, computer systern 500 may load instructions from
storage 506 or another sowce (such as, for example, another computer sysiem 5007 fo
memory 504, Processor 502 may then load the instructions from memory 504 to an internal
register or imternal cache. To execute the insiractions, processor 502 may retrieve the
nstructions from the internal register or internal cache and decede them. During or after
execution of the instructions, processor 502 may write one or more results (which may be
intermediate or final results) to the internal register or internal cache. Processor 307 may then
write one or more of those results to memory 504, In particular embodiments, processor 502
exceuies only instructions in one or more internal registers or internal caches or in memory
504 (as opposed to storage 506 or elsewhere) and operates only on data in one or more
internal registers or internal caches or in memory 304 {a5 opposed o storage 506 or

N
s

sloswhere). One or more memory buses (which may each include an address bus and a data
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bus) may couple processor 502 to memory 304, Bus 312 may include one or more memory
buses, as described below. In particular embodiments, one or more memory management
units {MMUs) reside between processor 302 and memory 304 and facilitate accesses 10
memory 504 requested by processor 502, In particular embodiments, memory 504 includes
random access memory {(RAM), This RAM may be volatile memory, where appropriate
Where appropriate, this RAM may be dyvamic RAM (BRAM) or static RAM (SRAM].
Meoreover, where appropriate, this RAM may be single-ported or multi-poried RAM. This
dsclosnre contemplates any suitable RAM, Memory 504 may include one or more memories
504, where appropriate. Although this disclosure describes and illastrates particular memory,
this disclosure contemplates any suitable memory.

[54] In particular embodiments, storage 306 includes mass storage for data or
instructions. As an example and not by way of limitation, storage 506 may include 4 hard
disk deive (HID), a floppy disk drive, flash memory, an optical disc, & magneto-optical disc,
magnetic tape, or a Universal Serial Bus (USB) drive or a combination of two or more of
these. Storage 506 may include removable or nop-removable {or fixed) media, where
approprizte. Storage 506 may be internal or external to computer system 300, where
approprizte. In particufar embodiments, storage 306 is non-volatile, solid-state memory. o
particular embodiments, storage 506 includes read-only memory (ROM). Where appropriate,
this ROM may be mask-programmed ROM, prograromable ROM (PROM), erasable PROM
(EPROM), electrically erasable PROM (HEPROM), clectrically alterable ROM (BAROM),
or flash memory or a combination of two or more of these, This disclosure contemplates mass
storage 506 taking any suilable physical form. Storage 506 may include one or more storage
control units facilitating compunication between processor 502 and storage 506, where
appropriate. Where appropriate, storage 506 may include one or more storages 306, Although
this disclosure describes and illustrates particular storage, this disclosure contemiplates any
suitahle storage.

[85]  In particular embodiments, YO interface 508 includes hardware, software, or
both, providing one or more interfaces for communication between computer system 500 and
one or more VO devices. Computer system 500 may include one or more of these VO
devices, where appropriate. One or more of these VO devices may enable communication
hetween a person and computer systern 300, As an example and not by way of limilstion, an

YO device may include a keyboard, keypad, microphone, monitor, wouse, printer, scanner,
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speaker, still camera, stylus, tablet, touch screen, trackball, video camera, another suitable Vi
device or a combination of two or more of these, An IO device may include ong or more
sensors, This disclosure contemplates any suitable VO devices and any suitable VO interfaces
508 for them. Where appropriate, FO interface 508 may include one or more device or
software drivers enabling processor 302 to drive one or more of these VO devices, I/O
interface SOR8 may include one or more VO interfaces 508, where appropriate. Although this
disclosure describes and illusirates a particular V0 interface, this disclosure contemplates any
suitable VO interface,

1361  In particular embodiments, communication interface 510 includes hardware,
software, or both providing oune or more interfaces for communication {such as, for example,
packet-based copununication) between compuier systern 300 and one or more other computer
systems 500 or one or more networks. As an example and not by way of limitation,
communication interface 510 may include a network interface controller (MNIC) or network
adapter for conumunicating with an Ethernet or other wire-based network or a wireless NIC
(WNICY or wireless adapter for communicating with a wireless network, such as & WI-Fl
network, This disclosure conternplaies any suitable network snd any sutiable compmunication
interface S10 for 1. As an example and not by way of Hmitation, computer system 300 may
comrmunicate with an ad hoc network, a persenal area network (PAN), a loeal area network
(LAN), a wide area network (WAN}, 2 metropolitan area network (MAN}, or one or mose
portions of the Internet or a combination of tweo or more of these. One or more portions of
one or more of these neiworks may be wired or wireless. As an example, computer gystem
500 may conumnunicate with a wireless PAN (WPAN) (such as, for example, s BLUETOOTH
WEANY, 3 WI-FI network, a WI-MAX network, a cellular telephone network (such as, for
example, a Global System for Mobile Communications (G8M) network), or other suitable
wircless network or a combination of two or more of these. Computer system 500 may
include any suitable communication imderface 510 for any of these networks, where
appropriate. Commurdeation interface 510 may include one or more communication
interfaces 510, where appropriate. Although this disclosure describes and illostrates a
particular communication interface, this disclosure contemplates any suitable communication
interface.

577  In particular embodiments, bus 512 includes hardware, software, or both

coupling components of compuier system 300 to each other. As an example and not by way
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of Himitation, bus 312 may include an Accelerated Graphics Port (AGP) or other graphics bus,
an Fohanced Industry Standard Architecture (EISA) bus, a front-side bus {(FSH), a
HYPERTRANSPORT (HT) interconnect, an Industry Standard Architecture (ISA) bus, an
INFINIBAND inferconneel, a jow-pin-count (LPC) bus, a memory bus, a Micro Channel
Architecture (MCA) bus, a Peripheral Component Interconnect (PCI) bus, g PCkExpress
{(PCIe) bus, a serial advanced technology attachment (SATA) bus, a Video Hleotronics
Siandards Association local (VLB) bus, or ancther sulisble bus or a combination of two or
more of these. Bus 517 may include one or more buses 512, where appropriate, Although this
disclosure describes and illustrates & particular bus, this disclosure contemplates any suiiable
bus or interconnect.

(58]  Herein, a computer-readable non-transitory storage medium or media may
include one or more semiconductor-based or other integrated circulis (ICs) {such, as for
example, ficld-programmable gate arrays (FPGASs) or application-specific 1Cs {ASICs)), hard
disk drives {HDDs), hybrid hard drives (HHDs), optical dises, optical disc 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-readsble nov-transitory storage media, or any suitable
combination of two or more of these, where appropriate. A computer-readable non-transitory
storage medivm may be volatile, non-volatile, or combination of volatile and non-volatile,
where appropriate.

1541 Herein, “or” is inclusive and wot exclusive, unless expressly indicated
otherwise or indicated otherwise by context. Therefore, herein, “A or B” means "4, B, or
both,” unless expressly indicated otherwise or indicated otherwise by context. Moreover,
“ard” is both joint and several, unless expressly indicated otherwise or indicated otherwise by
context. Therefore, herein, “A and B” means “A and B, jointly or severally,” unless expressly
indicated otherwise or indicated otherwise by context.

681 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 limited to the example embodiments described or ilustrated herein. Moreover, although
this disclosure describes and illustrates respective embodiments herein as including particular

components, clements, functions, operations, or steps, any of these embodiments may inchule
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any combination or permutation of any of the compenents, elements, functions, operations, or
steps described or illustrated anywhere herein that g person having ordinary skill in the ant
would comprehend, Furthermore, reference i the appended claims o an apparatus or system
or a component of an apparatas or system being adapted fo, arvanged to, capable of
configured to, enabled to, opersble fo, or operative o perform a particular function
encompasses that apparatus, system, component, whether or not @t or that particular function
is activated, turned on, or unlocked, as long as that apparatus, system, of component 1S 80

adapied, arranged, capable, configured, enabled, operable, or operative.



WO 2014/093563 PCT/US2013/074519
31

WHAT IS CLADMED &5

1. A method comprising:

by a client computing device, receiving a plurality of sdvertisements for presentation
to a user associated with the client computing device;

by the client computing device, selecting from among the advertisements for
presentation o the user based on information stored locally on the client computing device
gssociated with a value of the advertisements with respect to the user;

by the client computing device, presenting 1o the user one or more of the

advertisements as selected by the client computing device,

2. The method of Claim 1, wherein the client computing device compwises a mobile

compuling device.

3. The method of Claim 1, wherein receiving a plurality of advertisements comprises

recelving at least ope advertisement that is targeted to the user of the client computing device,

4, The method of Claim 1, wherein:

veceiving a pluralily of advertissments comprises receiving One OF MO
advertisement components; and

selecting from among the advertisements comprises selecting one or more

advertisements 1o construct from the received adveriising components.

5. The method of Claim 1, wherein preseniing io the user one or more of the
advertisements as selected by the client computing device comprises:

determining one or more advertising locations on the deviee where the user is Hkely
view or inferact with the advertisement; and

presenting to the user one or more of the advertisements g3 selected in at least one of

the determined advertising locations,

6. The method of Clatm 1, wherein the information stored locally on the client
comyputing device comprises information relating to the installation status of one or more

applications on a computing device,
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7. The method of Claim 1, wherein the information stored loeally on the chient
computing device comprises information relating o the user’s usage of one or more

applications on a computing device.

2. The method of Claim 1, wherein the user is a user of a social-networking system,
the social-networking systemn comprising a graph that comprises a plurality of nodes and

edges connecting the nodes, at least one node in the graph corresponding (o the first user.

9. The method of Claim 8, wherein at least one of the advertisements is presented to

the nser in a newsteed associated with the user,

£0. The method of Claim 8, wherein the information stored locally on the chent
computing device associated with a value of the advertisements with respect o the user
comprises information expressly or implicitly determined from Information associated with at
least one edge or uode in the social-networking system, the at least one edge or node

associated with the user.

11, The method of Claim 8, wherein receiving a plurality of advertisements for
presentation to a user associated with the clent computing device further comprises receiving

one of more stories, each story associated with a plurality of the plurality of advertisements,

12, Onpe or more compuier-readable non-transitory storage media embodying
sofiware that 18 operable when executed 10!

receive a plurality of advertisermenis for presentation to a user associated with the
chient computing device;

select from among the advertisements for presentation to the user based on
information stored locally on the client computing device associated with a value of the
advertisemenis with respect to the user;

present to the user one or more of the advertisements as selected by the client

computing device.
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13, The media of Claim 12, wherein the client computing device comprises a mobile

computing device,

14, The media of Claim 12, wherein at least one of the plurality of advertisements s

targeted to the user of the client computing device.

15, The media of Claim 12, whereiiu

the software that i5 operable when executed to receive a phlurality of advertisements
for presentation 1o a user associated with the clent computing device comprises software thal
is operable when executed to receive a plurality of advertising components; and

the software that is operable when executed to select frow among the advertisements
for presentation to the user comprises software that is operable when executed 1o select from
among the advertising components 1o construct one or more advertisements for presentation

16 the user,

16, The media of Claim 12, wherein the software that is operable when executed to
present to the user one or more of the advertisements as selected by the client computing
device comprises software that is operable when executed fo:

determvine one or more advertising locations on the device where the user is hikely
view or interact with the advertisement; and

present to the user one or more of the advertisements as selected in at lzast one of the

determined advertising locations,

17. The media of Claim 12, wherein the information stored locally on the cliewt
computing deviee comprises information relating to the installation status of owe or more

applivations on a comnputing device,

18, The media of Claim 12, wherein the information stored locally on the chient
computing device comprises information relating to the user’s usage of one or more

applications on a computing device.
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19, The media of Claim 12, wherein the user is a user of g social-networking system,
the social-networking system comprising a graph that comprises a plurality of nodes and

edges connecting the nodes, at Jeast one node in the graph corresponding to the first user.

20, A systom cornprising:
ONE OF IMOTE processors; and
a memory coupled to the processors comprising instructions executable by the
processors, the processors being operable when executing the instructions o

receive a phwrality of advertisements for presentation to a user associated with
the client computing device,

select from among the advertisements for presentation to the user based on
information stored locally on the client computing device associgted with a value of
the advertisements with respect to the user;

present to the user one or mote of the advertisements as selected by the client

computing device.
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