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RECOMMENDATIONS BASED ON 
GEOLOCATION 

RELATED APPLICATION(S) 
0001. This application is a Continuation in Part under 35 
U.S.C. S 120 of U.S. patent application Ser. No. 13/198,071, 
filed Aug. 4, 2011, which is hereby incorporated by reference 
in its entirety and for all purposes. 

TECHNICAL FIELD 

0002 This disclosure generally relates to social network 
ing, and in particular to providing relevant information for a 
user of a social networking system based on user location and 
Social information. 

BACKGROUND 

0003 Social networking systems have become prevalent 
in recent years because they provide a useful environment in 
which users can connect to and communicate with other 
users. A variety of different types of social networking sys 
tems exist that provide mechanisms allowing users to interact 
within their social networks. In this context, a user may be an 
individual or any other entity, such as a business or other 
non-person entity. Accordingly, while enabling Social com 
munications among friends, a Social networking system can 
also be a valuable tool for businesses to engage with potential 
COSU.S. 

0004. However, users of social networking systems tradi 
tionally have not been able to obtain information that is rel 
evant and timely based on their interests, connections to oth 
ers, and particular locations. Users have not yet been able to 
benefit from the relationships and connections among mem 
bers of a social networking website, nor the rich user infor 
mation contained therein, in a meaningful way. Similarly, 
third-party content providers. Such as businesses, also have 
not been able to utilize Social networking systems to provide 
information at the appropriate time and place to best take 
advantage of a potential customers interest. 

SUMMARY OF PARTICULAREMBODIMENTS 

0005 Particular embodiments enable a computing device 
to provide recommendations to a user based on his social 
connections and location. In practice, a computing device 
receives the geographic location of a mobile device associ 
ated with a user of a Social-networking service. In some 
embodiments, the geographic location is collected via passive 
location logging technologies. In other embodiments, the 
geographic location may be provided by the user. The com 
puting device may then cross-reference the geographic loca 
tion associated with the user against a Social graph of nodes 
associated with geographic locations to make Suggestions for 
content, applications, or actions that the user may be inter 
ested in. In some embodiments the computing device may 
limit the Suggestions based on the physical distance between 
the user's location and the geographic location associated 
with the nodes of the Social graph. 
0006 Additionally, in some embodiments, the computing 
device may limit the Suggestions based on the user's Social 
graph in order to generate suggestions of greater relevance to 
the user. For example, the computing device may only select 
Suggestions associated with nodes within a specified degree 
of separation for the user's node. In other embodiments, the 
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computing device may only select Suggestions associated 
with nodes connected to the user's node via edges instigated 
by the user. 
0007. In particular embodiments, suggestions can be 
downloading a Software application to the user's mobile 
device, contacting another user of the Social-networking sys 
tem who is nearby, viewing an image or video associated with 
a location, or traveling to another location of interest. For 
instance, the computing device may suggest that a user 
patronize a local restaurant where a friend is currently eating. 
As another example, the computing device may suggest that 
the user download a San Francisco 49ers(R application while 
attending a football game. Alternatively, the computing 
device may suggest that the user view photographs taken at 
the user's current location by a family member of the user. 
This may allow the computing device to provide the user with 
customized and relevant suggestions of greater value to the 
USC. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 illustrates a network diagram of one embodi 
ment of a system for responding to the requests of Social 
networking system user regarding nearby, relevant activities. 
0009 FIG. 2 illustrates an example of a social networking 
system, in accordance with an embodiment of the invention. 
0010 FIG. 3 illustrates an example interaction diagram of 
one embodiment of a process for responding to a request for 
information relevant to a user of a Social networking system 
based on user location and social information. 
0011 FIGS. 4A-D illustrate a series of sample screenshots 
illustrating how a client device may display information 
regarding nearby activities relevant to a user of a Social net 
working system responsive to the user's request. 
0012 FIG. 5 illustrates an example social graph. 
0013 FIG. 6 illustrates an example method for making 
recommendations to a user based on geolocation. 
0014 FIG. 7 illustrates an example user interface for han 
dling recommendations. 
0015 FIG. 8 illustrates an example computer system. 

DESCRIPTION OF EXAMPLE EMBODIMENTS 

Overview of a Social Networking System Network 

0016 FIG. 1 is a network diagram of one embodiment of 
a system for responding to the requests of Social networking 
system user (e.g., member) regarding nearby, relevant activi 
ties. The system 100 includes one or more user devices 110. 
one or more third-party content object provider 120, the 
social networking system 130 and a network 140. For pur 
poses of illustration, the embodiment of the system 100 
shown by FIG. 1 includes a single third-party content object 
provider 120 and a single user device 110. However, in other 
embodiments, the system 100 may include more user devices 
110 and/or more third-party content object providers 120. In 
certain embodiments, the social networking system 130 is 
operated by the social network provider, whereas the third 
party content object providers 120 are separate from the 
social networking system 130 in that they may be operated by 
different entities. In various embodiments, however, the 
social networking system 130 and the third-party content 
object providers 120 operate in conjunction to provide social 
networking services to users of the Social networking system 
130. In this sense, the social networking system 130 provides 
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a platform, or backbone, which other systems, such as third 
party content object providers 120, may use to provide Social 
networking services and functionalities to users across the 
Internet. 

0017 Auser device 110 comprises one or more computing 
devices that can receive input from a user and can transmit 
and receive data via the network 140. For example, the user 
device 110 may be a desktop computer, a laptop computer, a 
Smartphone, a personal digital assistant (PDAS) or any other 
device including computing functionality and data commu 
nication capabilities. The user device 110 is configured to 
communicate with the third-party content object provider 120 
and the social networking system 130 via the network 140, 
which may comprise any combination of local area and/or 
wide area networks, using both wired and wireless commu 
nication systems. In one embodiment, the user device 110 
displays content from the third-party content object provider 
120 and/or from the social networking system 130. 
0018. The third-party content object provider 120 com 
prises one or more sources of content objects, which are 
communicated to the user device 110 at appropriate times. In 
one embodiment, the third-party content object provider 120 
is a separate entity from the Social networking system 130. 
For example, the third-party content object provider 120 is 
associated with a first domain while the Social networking 
system 130 is associated with a separate Social networking 
domain. In various embodiments, the third-party content 
object provider 120 is located on a website or alternatively a 
server, separate or in conjunction from the website or server 
that hosts the social networking system 130. 
0019. The third-party content objects, as the term is used 
herein, include any content object generated by a third-party 
content object provider 120 rather than by a user of the social 
networking system 130. Content objects generally may 
include information regarding things or activities of interest 
to the user. Third-party content objects include informational 
content objects, such as movie show times, movie reviews, 
restaurant reviews, restaurant menus, product information 
and reviews, etc., as well as incentive content objects, such as 
coupons, discount tickets, gift certificates, etc. according to 
one embodiment. In addition, some third-party content 
objects may include a combination of information and incen 
tives. Other examples of content objects include event content 
objects associated with an event (e.g., a New Year's Eve 
party) or ad-hoc gathering objects (e.g., an impromptu gath 
ering of 100 people in Union Square, San Francisco). 
Examples of content objects and the ways in which content 
objects may be presented or used are described below. 
0020. The social networking system 130 comprises one or 
more computing devices storing a social network, or a social 
graph, comprising a plurality of users and providing users of 
the social network with the ability to communicate and inter 
act with other users of the Social network. According to vari 
ous embodiments, the Social networking system 130 may 
comprise a website, or alternatively a server that can be 
accessed through a wired or wireless network 140 by user 
devices 110 or third-party content object providers 120. In 
use, users join the Social networking system 130 and then add 
connections (i.e., relationships) to a number of other users of 
the social networking system 130 to whom they desire to be 
connected. As used herein, the term “friend” refers to any 
other user of the social networking system 130 to whom a user 
has formed a connection, association, or relationship via the 
social networking system 130. Connections may be added 
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explicitly by a user or may be automatically created by the 
Social networking systems 130 based on common character 
istics of the users (e.g., users who are alumni of the same 
educational institution). For example, a first user specifically 
selects a particular other user to be a friend. Connections in 
the social networking system 130 are usually in both direc 
tions, but need not be, so the terms “user” and “friend’ depend 
on the frame of reference. Connections between users of the 
social networking system 130 are usually bilateral, or 
“mutual,” but connections may also be unilateral, or “one 
way.” For example, if Bob and Joe are both users of the social 
networking system 130 and connected to each other, Bob and 
Joe are each other's connections. If, on the other hand, Bob 
wishes to connect to Joe to view data communicated to the 
Social networking system by Joe but Joe does not wish to form 
a mutual connection, a unilateral connection may be estab 
lished. The connection between users may be a direct con 
nection; however, some embodiments of a Social networking 
system allow the connection to be indirect via one or more 
levels of connections or degrees or separation. Using a social 
graph, therefore, a Social networking system may log many 
different types of objects and the interactions and connections 
among those objects, thereby maintaining an extremely rich 
store of socially relevant information. 
0021. In addition to establishing and maintaining connec 
tions between users and allowing interactions between users, 
the social networking system 130 provides users with the 
ability to take actions on various types of items, or objects, 
supported by the social networking system 130. These items 
may include groups or networks (where “networks' here refer 
not to physical communication networks, but rather Social 
networks of people, entities, and concepts) to which users of 
the Social networking system may belong, events or calendar 
entries in which a user might be interested, computer-based 
applications that a user may use via the Social networking 
system 130, transactions that allow users to buy or sell items 
via the service, and interactions with advertisements that a 
user may perform on or off the Social networking system. 
0022. These are just a few examples of the items upon 
which a user may act on a social networking system, and 
many others are possible. A user may interact with anything 
that is capable of being represented in the Social networking 
system 130 or by an external system of the third-party content 
object provider 120, which is separate from the social net 
working system 130 and coupled to the Social networking 
system 130 via a network 140. 
0023 The social networking system 130 is also capable of 
linking a variety of entities. For example, the Social network 
ing system 130 enables users to interact with each other as 
well as receive content from third-party content object pro 
viders 120 or other entities, or to allow users to interact with 
these entities through an API or other communication chan 
nels. 

0024. The social networking system 130 also includes 
user-generated content objects, which enhances a user's 
interactions with the social networking system 130. User 
generated content may include anything a user can add, 
upload, send, or “post.” to the social networking system 130. 
For example, a user communicates posts to the Social net 
working system 130 from a user device 110. Posts may 
include data Such as status updates or other textual data, 
location information, photos, videos, links, music or other 
similar data and/or media. Content may also be added to the 
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social networking system 130 by a third-party through a 
“communication channel. Such as a newsfeed or stream. 
0025 Content objects, generally, represent single pieces 
of content that are represented as objects in the Social net 
working system 130. In this way, users of the social network 
ing system 130 are encouraged to communicate with each 
other by posting text and content objects of various types 
through various communication channels, increasing the 
interaction of users with each other and increasing the fre 
quency with which users interact with the Social networking 
system 130. 

Social Networking System Architecture 
0026 FIG. 2 is a diagram of one embodiment of a social 
networking system 130. The embodiment of a social net 
working system 130 shown by FIG. 2 includes a web server 
210, an action logger 215, an API request server 220, a rel 
evance and ranking engine 225, a content object classifier 
260, a notification controller 265, an action log 230, a third 
party content object exposure log 270, an inference module 
275, an authorization 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, a third-party content 
store 250, and a location store 255. In other embodiments, the 
social networking system 130 may include additional, fewer, 
or different modules for various applications. Conventional 
components such as network interfaces, security mecha 
nisms, load balancers, failover servers, management and net 
work operations consoles, and the like are not shown so as to 
not obscure the details of the system. 
0027. As described above in conjunction with FIG. 1, the 
Social networking system 130 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 130 stores user profiles describing the 
users of a social network in a user profile store 240. The user 
profiles include biographic, demographic, and other types of 
descriptive information, such as work experience, educa 
tional history, hobbies or preferences, interests, location, and 
the like. For example, the user profile store 240 contains data 
structures with fields suitable for describing a user's profile. 
When a new object of a particular type is created, the social 
networking system 130 initializes a new data structure, i.e., a 
"node of the corresponding type, assigns a unique 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 130, the Social networking sys 
tem 130 generates a new instance of a user profile in the user 
profile store 240, assigns a unique identifier to the user profile, 
and begins to populate the fields of the user profile with 
information provided by the user. 
0028. In addition, the user profile store 240 may include 
data structures Suitable for describing a user's demographic 
data, behavioral data, and other social data. Demographic 
data typically includes data about the user, such as age, gen 
der, location, etc., e.g., as included in the user's profile. 
Behavioral data typically includes information about the 
user's activities within the social networking system 130, 
Such as specific actions (posts, likes, comments, etc.), activity 
levels, usage statistics, etc. Other Social data comprises infor 
mation about the user from within the Social networking 
system 130 that is not strictly demographic or behavioral, 
Such as interests or affinities, etc. In one embodiment, user's 
interests may be explicitly specified in the user's profile or 
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interests that may be inferred from the user's activities in the 
Social networking system (e.g., uploaded content, postings, 
reading of messages, etc). 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 about 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 130. 
0029. 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, e.g., ifa user “likes an article about 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 
130. 

0030 The social networking system 130 further stores 
data describing one or more connections between different 
users in a user connection store 245. The connection infor 
mation may indicate users who have similar or common work 
experience, group memberships, hobbies, educational his 
tory, or are in any way related or share common attributes. 
Additionally, the social networking system 130 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 relation 
ships with other users that parallel the users’ real-life rela 
tionships, such as friends, co-workers, partners, and so forth. 
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 to third-party 
content object providers 120, or connections to other entities. 
The connection stores 245 may also associate a connection 
type with a user's connections, which may be used in con 
junction with the user's privacy setting, to regulate access to 
information about the user. In addition, the connection store 
245 may be accessed by other aspects of the social network 
ing system 130. 
0031. The web server 210 links the social networking 
system to one or more user devices 110 and/or one or more 
third-party content object providers 120 via the network 140. 
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 130 and one or more user devices 
110. The messages can be instant messages, queued messages 
(e.g., email), text and SMS messages, or any other Suitable 
messaging format. 
0032. The Application Programming Interface (API) 
request server 220 allows one or more third-party content 
object providers 120 to access information from the social 
networking system 130 by calling one or more APIs. The API 
request server 220 also may allow third-party content object 
providers 120 to send information to the social networking 
system by calling APIs. For example, a third-party content 
object provider 120 sends an API request to the social net 
working system 130 via the network 140 and the API request 
server 220 receives the API request. The API request server 
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220 processes the request by calling an API associated with 
the API request to generate an appropriate response, which 
the API request server 220 communicates to the third-party 
content object provider 120 via the network 140. 
0033. The action logger 215 is capable of receiving com 
munications from the web server 210 about user actions on 
and/or off the social networking system 130. The action log 
ger 215 populates the action log 230 with information about 
user actions, allowing the Social networking system 130 to 
log various actions taken by its users within the Social net 
working system 130 and outside of the social networking 
system 130. Any action that a particular user takes with 
respect to another user is associated with each user's profile, 
through information maintained 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 130 that are identi 
fied and stored 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 system 130, the action 
is recorded in the action log 230. In one embodiment, the 
Social networking system maintains the action log 230 as a 
database of entries. When an action is taken within the social 
networking system 130, an entry for the action is added to the 
action log 230. The relevance and ranking engine 225 
includes logic for calculating a relevance score for content 
objects (including both user-generated content objects and 
third-party content objects) relative to a user, for ranking the 
content objects 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 object location and a current 
location for the user device 210, 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 time 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 object. Then, the relevance and ranking engine 225 
combines the location value, interest value, connection value, 
and time value to determine the relevance score for the con 
tent object with respect to the user. In one embodiment the 
values are higher for a better fit (closer proximity, great simi 
larity, 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 noti 
fication controller 265, or can serve the highest ranked con 
tent object directly to the user device 110 as a notification(s). 
0034. The content object classifier 260 includes logic for 
assigning each of the content objects a location, a category, 
and a delivery time range. Categories may reflect various 
categories of user interests, and may be associated with the 
interests themselves, e.g., a user “likes an article about a 
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 to a single con 
tent object. General or specific locations may be assigned to 
content objects as well, e.g., a city, a particular street name or 
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intersection, or GPS coordinates. A delivery time range is 
assigned to each content object, e.g., using a useful range 
based on the hours the associated business is open. 
0035. Additionally, user actions may be associated with 
exposure to third-party content objects from one or more 
third-party content object providers 120. Thus, in conjunction 
with the action log 230, a third-party content object log 270 is 
maintained of user exposures to such objects and when the 
last exposure occurred. The action logger 215 receives data 
describing a users interaction 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 to 
third-party content objects and associations between users 
and objects. The exposure information can be used to deter 
mine whether to expose the user to the same or similar content 
objects, and for adjusting the ranking and selection of content 
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, etc., that infor 
mation also is stored, and can be used for re-ranking and 
re-selecting the content objects. 
0036. The notification controller 265 provides informa 
tion regarding content objects to the user device 110. Infor 
mation may be pushed to the user device 110 as notifications, 
or information may be pulled to the user device responsive to 
a request received from the user device 110. In the push 
circumstance, notifications of content objects are initially 
pushed according to a default rate. Based on user engagement 
with the notifications, the notification controller 265 may 
adjust the rate in which notifications are provided to the user 
device 110. By adjusting the initial settings, the notification 
controller 265 provides notifications of content objects to the 
user device 110 when the user is more likely to engage with 
the notifications. Information may be pulled to the user device 
at any time. Additionally, the type of content that is provided 
to the client device 110 may be updated based on the user 
engagement. 

0037. The authorization server 235 enforces one or more 
privacy settings of the users of the Social networking system 
130. A privacy setting of a user determines how particular 
information associated with a user can be shared. The privacy 
setting 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 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 numbers associated with the user, 
user's connections, actions taken by the user Such as adding a 
connection, changing user profile information and the like. 
0038. The useful social information that is tracked and 
maintained by a social networking system can be thought of 
in terms 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 something that can act 
on and/or be acted upon by another node. Common examples 
of nodes include users, non-person entities, content objects, 
groups, events, messages, concepts, and any other things that 
can be represented by an object in a Social networking system. 
An edge between two nodes in the Social graph represents a 
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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. 
0039. The social networking system 130 may receive a 
request to associate the web content with a node in the Social 
networking system 130. An external website (e.g., of the third 
party content object provider 130) 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 130. In some cases, an entire 
domain or collection of web pages is associated with a unique 
identifier that associates the web pages with a node. Once 
established, the social networking system 130 tracks data 
associated with the node in the action log 230. 
0040 Data stored in the connection store 245, the user 
profile store 240 and the action log 230 allows the social 
networking system 120 to generate a social graph that uses 
nodes to identify 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. 
0041. The third-party content object store 250 stores con 
tent objects received from third parties. The third-party con 
tent objects include informational content objects, such as 
movie show times, restaurant menus, etc., as well as incentive 
content objects, such as coupons, discount tickets, gift cer 
tificates, etc. In addition, some third-party content objects 
may include a combination of information and incentives. 
0042. The location store 255 stores location information 
received from user devices 110 associated with users. The 
location information used by the Social networking system 
130 may be obtained directly from user devices 110, e.g., at 
the time 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 user device 110. In addition, the 
location store 255 may receive updated location information, 
e.g., in response to a change in the location of a user device 
110. 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-selecting the third-party 
content objects in view of the updated location information. 
0043. In general, the selection or ranking of content 
objects may occur at varying intervals based on several vari 
ables, such as always at the beginning of a period during 
which a notification would be served, or every X minutes 
during a period during which notifications will be served, or 
every X minutes all the time (e.g., so that it's ready when a 
search happens), only in response to a change in location or 
expiration of a delivery time for a content object, etc. Alter 
natively, the ranking of content objects may occur as a result 
of user demand. The user may explicitly 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 element 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 automatically received 
for the ranking. 
0044) The social networking system 130 implements con 
text search using a context search module 280. Context search 
results are search results that are relevant to the user based on 
their current location as well as their social information. In 

Jul. 18, 2013 

this way, the context search results are tailored to the user's 
interests, connections, and location at the time of the search. 
The context search module 280 incorporates location infor 
mation, search results and relevance score information 
obtained from the relevance and ranking engine 225 in order 
to provide a ranked list of search results and/or for selection of 
third-party content objects as the basis for serving notifica 
tions. 
0045. The ad pricing module 285 combines social infor 
mation, the current time, and location information to provide 
relevant advertisements, in the form of notifications, to a user. 
Advertisements of increased relevance to a user are more 
likely to result in a purchase. Dividing consumers according 
to their interests based on social information allows mer 
chants to calculate the value of their potential customers. 
Advertisements provided through the Social networking sys 
tem 130 may be priced according to the value of the customer 
to the merchant, as indicated by their social information. 
0046. In one embodiment, the UI (or User Interface) mod 
ule 290 is configured to display a map containing pins on a 
user device 110, where each pin represents a content object in 
actionable proximity to a user (e.g., a nearby friend, deal, 
etc.). The content objects selected to be presented as pins to 
the user are those content objects with sufficiently high rel 
evance scores. Multiple pins for a nearby area can be clus 
tered. The UI 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 Zoom 
levels are based on the existence of relevant content rather 
than being predetermined distances from the user. 
0047. In one embodiment, the UI module 290 is config 
ured to display a ranked list of search results on a client device 
110 that have been ranked by the context search module 280. 
The UI module 290 is additionally configured to generate an 
advertisement dashboard for merchants advertising through 
the social networking system 130. The advertisement dash 
board allows merchants to control the distribution and price 
they pay for their advertisements. For both functions, the UI 
module is configured to generate a user interface that a client 
device 110 or a third-party content object provider (or mer 
chant) 120 may interact with. 
0048. An inference module 275 determines overlapping 
interests between users in the social networking system 130. 
By determining the overlapping interests between a user and 
his or her friends, the inference module 275 may identify 
which interests may be imputed to the user based on the 
interests of the user's friends. Thus, through the user's 
friends, the inference module 275 allows the social network 
ing system 130 to identify interests for the user that are not 
explicitly indicated by the user. 
0049. The third-party content object store 250 stores con 
tent objects received from third parties. The third-party con 
tent objects include informational content objects, such as 
movie show times, movie reviews, restaurant reviews, restau 
rant menus, product information and reviews, etc., as well as 
incentive content objects, such as coupons, discount tickets, 
gift certificates, etc. In addition, Some third-party content 
objects may include a combination of information and incen 
tives. 

0050. The location store 255 stores location information 
received from user devices associated with users. The loca 
tion information used by the social networking system 130 
may be obtained directly from user devices 110, e.g., at the 
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time 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 user device 110. The location 
information may also be obtained along with a request from a 
user. In addition, the location store 255 may receive updated 
location information, e.g., in response to a change in the 
location of a user device 110. 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. 

Providing Location Based, Relevant Content Objects 
for a Social Networking System User 

0051 FIG.3 is an interaction diagram of one embodiment 
of a process for responding to a request for information rel 
evant to a user of a Social networking system based on user 
location and social information. 

0052 Initially, users, via user devices 110 interact 305 
with each other via the social networking system 130 and with 
the social networking system 130 directly, providing it infor 
mation about the user Such as user interest and connection 
information. The Social networking system 130 maintains 
310 the user social information (e.g., interest and connection 
information for each user. For example, the Social networking 
system 130 may categorize the interest information into cat 
egories. 
0053. The social networking system 130 also receives 315 
third-party content objects from one or more third parties 120. 
The third-party content objects may include informational 
content objects, such as movie show times, movie reviews, 
sale information, restaurant menus, etc., as well as incentive 
content objects, such as coupons, discount tickets, gift cer 
tificates, etc. In addition, Some third-party content objects 
may include a combination of information and incentives. 
0054 The social networking system 130 receives 320 a 
request from a requesting user for information regarding rel 
evant, nearby content objects. The user request may include 
information about the location of the user device 110. This 
information may be obtained directly from the user device 
110, e.g., at the time of the request, at the time a notification 
is to be sent or at various time intervals, or the Social network 
ing system 130 may retrieve a last stored location for the user 
device 110. In addition, when a user device 110 changes 
locations, the updated location information may be provided 
to the social networking system 130. Alternatively, the user 
may provide a location specifying a constraint on the kinds of 
content objects in which they are interested. 
0055 Content objects, (including both user-generated and 
third-party content objects) areassigned325 categories, loca 
tions, and delivery time ranges. For example, categories may 
be established by the social networking system 130 that 
reflect various categories of interests of users of the social 
networking system 130. The categories may be associated 
with the interests themselves, e.g., if a user “likes an article 
about a brand of shoes, the category may be the brand. Alter 
natively, the Social networking system 130 may assign the 
article about the shoe brand a general category of “shoes” or 
"clothing. The Social networking system 130 may assign 
both of these categories to a single content object; thus, mul 
tiple categories may apply to a single content object. For 
example, for an incentive offering 20% off a specialty coffee 
drink at a particular coffee shop, the promotion may be 
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assigned a category "food.” type “beverage and Subtype 
"coffee. These tags can be matched to categories associated 
with user interests. 
0056 Locations may be assigned to content objects as 
well. For example, a coupon for $2.00 off of a movie ticket at 
a particular movie theater chain may apply to all theaters in 
the chain, or just one theatre. A location may be general, e.g., 
a city, or specific, e.g., a particular Street name, or intersec 
tion, or GPS coordinate. One or more such locations are 
assigned to each content object. Finally, a delivery time range 
is assigned to a content object. The range may reflect appro 
priate hours for the item. For example, if the content object is 
a coupon for a donut store that is open only in the morning, the 
range for the notification likely would correspond to the hours 
during which the donut store is open, or some other useful 
range related to the open hours, e.g., fifteen minutes before 
opening to thirty minutes before closing. 
0057 The social networking system 130 calculates 330 a 
relevance score for each content object relative to the request 
ing user. The Social networking system 130 uses the location, 
interest, time, and connection information for the user and the 
content objects to calculate the score. For example, the Social 
networking system 130 may first calculate scores for each of 
these categories that are combined to get the relevance score. 
0058. In one embodiment, for each content object the 
Social networking system 130 determines a location value 
based on the proximity between the content object location 
and a current location associated with the user device 110. 
The social networking system 130 also determines an interest 
value based on whether the category or categories assigned to 
the content object are included in the category or categories 
associated with the users interests. The Social networking 
system 130 also determines a time value based on whether the 
current time is within the delivery time range for the content 
object. For example, a discount coupon for lunch at a restau 
rant may be associated with lunch hours and is accordingly of 
higher interest during the hours commonly associated with 
lunch. And the social networking system 130 determines a 
connection value based on how many, if any, of the user's 
connections are associated with the content object. For 
example, a connection associated with the content object may 
include information oran incentive for a business that one of 
the user's connections is currently at, e.g., a connection of the 
user is at the frozen yogurt store that the incentive applies to. 
Then, the social networking system 130 combines the loca 
tion value, interest value, connection value, and time value to 
determine the relevance score for the content object with 
respect to the user. In one embodiment the values are higher 
for a better fit (closer proximity, great similarity, etc.) and 
approach one, and are multiplied together to yield the rel 
WaCSCO. 

0059 From the relevance scores of the content objects, the 
social networking system 130 selects 335 the content objects 
for a user, e.g., from a ranking of highest relevance score to 
lowest, or by selection of the highest relevance scored items. 
The social networking system 130 responds to the user's 
request for relevant content objects. The content objects are 
provided to the user. In one embodiment, the UI module 290 
renders information regarding the content objects, for 
example in the form of a map with pins. In one embodiment, 
the Social networking system 130 receives a request user from 
a user for only a single content object. In this case, the Social 
networking system provides the content object with the high 
est relevance score to the requesting user. 
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0060 Once a user is exposed to a content object, the social 
networking system 130 stores that exposure. In addition, the 
social networking system 130 monitors whether the user uses 
an incentive associated with the content object, goes to the 
location of the information, or otherwise becomes associated 
with the content object, and if so, the Social networking sys 
tem 130 stores that information. 

Map with Pins Illustrating Relevant, Nearby Content 
Objects Requested by a User 

0061 FIGS. 4A-Dare a series of sample screenshots illus 
trating how a client device 110 may display information 
regarding nearby activities relevant to a user of a social net 
working system 130 responsive to the user's request. In FIG. 
4A, a map 410 illustrates the real world region around the 
requesting user. The map 410 displays a number of content 
objects 415 that have been determined to be the most relevant 
content objects according to their relevance scores, which are 
based in part on the requesting user's location. 
0062 Content objects are presented as pins (e.g., pins A 
415a, B 415b, and C 415c) based on the real world locations 
where the requesting user may interact with the real world 
entity associated with the content objects. For example, the 
content object may be a third-party content object comprising 
a coupon for a free Smoothie at a smoothie Store. In this 
example, pin 415 may represent the location of the smoothie 
store where the coupon is redeemable. In another example, 
pin 415 may represent the location where three of their friends 
are currently located. 
0063. In some circumstances, multiple content objects 
presented to the requesting user as pins 415 may be in Such 
close proximity in the real world, that the map 410 is unable 
to display the multiple pins in a separate, independently iden 
tifiable manner. In one embodiment, pins in close proximity 
are grouped into a single, differently shaped group pin 420 
that represents multiple content objects at once. A group pin 
420 may visually indicate the number of pins 415 contained 
within the group pin 420. For example, group pin 420a indi 
cates that three separate pins are contained within the group 
pin 420a. 
0064. In response to a request for information from a user, 
map 410 initially displays the area immediately Surrounding 
the user. The user, however, may change the real world area 
illustrated by map 410. The user may also change the level of 
Zoom at which the surrounding real world area is shown. FIG. 
4A further illustrates that the requesting user is presented 
with multiple Zoom settings 405 to allow a requesting user to 
switch between different Zoom levels of the surrounding envi 
ronment. In the example embodiment of FIG. 4A, the Zoom 
levels include the immediate vicinity of the requesting user 
405a as the highest granularity Zoom level, a nearby Zoom 
level 405b including a larger swath of the surrounding area as 
compared with the immediate vicinity 405a, and a far away 
Zoom level 405c that covers a much larger scope than the 
previous two Zoom levels. FIG. 4A illustrates a map 410 
displayed at the immediate vicinity 405a Zoom level. 
0065. In one embodiment, the Zoom levels are based on 
absolute distances from the requesting user. For example, in 
the immediate vicinity 405a, the map 410 may cover one 
square mile, whereas the nearby Zoom level 405b covers five 
square miles, and the far away Zoom level 405c covers fifty 
square miles. In another embodiment, Zoom levels may be 
based in part upon the geographical location of the users, 
whereby Zoom levels are specified for various cities, states, 
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and suburban areas. For example, if the user is located in the 
bay area of California, the far away Zoom level 405c may be 
the entire bay area rather than fixed fifty mile distance. 
0.066 Map 410 is configured to display only a limited 
number of pins 415 or block pins 420. The number of pins 415 
or block pins 420 displayed may be determined by the social 
networking system 130 or the requesting user. In one embodi 
ment, the number of pins 415 or block pins 420 is a fixed 
amount. In another embodiment, the number of pins 415 or 
block pins 420 is based on a relevance score threshold. Only 
content objects above the relevance score threshold are dis 
played as part of pins 415 or block pins 420. The relevance 
score threshold may vary depending upon the Zoom level. For 
example, at a immediate vicinity Zoom level 405a, there may 
be comparatively few content objects that are present to pro 
vide to the requesting user, and thus the relevance score 
threshold for this Zoom level may be lower. In contrast, at a far 
away Zoom level 405c, there may be many more content 
objects as compared to the immediate vicinity Zoom level 
405a case, and as a result the relevance score threshold for 
this Zoom level may be higher. Thus, a requesting user chang 
ing from a smaller Zoom level to a larger Zoom level may 
reflect the user's interest in receiving information about more 
relevant content objects, despite the fact that they are further 
away from the requesting user's present location. Adjusting 
the relevance score threshold based on Zoom level ensures 
that the user is always presented with a sufficient, but not 
excessive, number of pins 415 and block pins 420 to interact 
with. 
0067 FIG. 4B illustrates the map 410 at the nearby Zoom 
level 405b. In the example embodiment of FIG. 4B, group pin 
420b indicates that it includes six pins, for example group pin 
420a and pins 420a, 420b, and 420c, along with three others 
that were not present in map 410 as displayed in FIG. 4A. 
FIG. 4B further includes two new pins 415d, and 415e. 
0068 FIG.4C illustrates the map 410 at the far away Zoom 
level 405c. Group pins 420d and 420c include ten and five 
pins, respectively. Pins 415g and 415f represent individual 
content objects that are sufficiently far from other pins to be 
displayed separately from group pins, despite the area cov 
ered by map 410. 
0069 FIG. 4D illustrates a user interface presenting a 
requesting user with more information about a selected con 
tent object 445 illustrated by a pin 415a. In one embodiment, 
map 410 still presents the selected pin, however the map has 
been reduced in size with respect to the total screen area of the 
user device 110. The user interface presents information 
about the selected content object 445. The presented infor 
mation may include, for example, the users of the Social 
networking system 130 who have indicated affinity for the 
content object who are also connected to the requesting user 
through the Social networking system, comments on the con 
tent object made by users connected with the requesting user 
through the Social networking system, and/or a list of users 
connected with the requesting user through the Social net 
working system who are currently present at the real-world 
location associated with the content object. 

Social Graph 
(0070 FIG. 5 illustrates example social graph 500. In par 
ticular embodiments, social-networking system 160 may 
store one or more social graphs 500 in one or more data stores. 
In particular embodiments, social graph. 500 may include 
multiple nodes which may include multiple user nodes 502 or 
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multiple concept nodes 504 and multiple edges 506 connect 
ing the nodes. Example social graph 500 illustrated in FIG. 5 
is shown, for didactic purposes, in a two-dimensional visual 
map representation. In particular embodiments, a social-net 
working system 160, client system 130, or third-party system 
170 may access social graph. 500 and related social-graph 
information for Suitable applications. The nodes and edges of 
social graph. 500 may be stored as data objects, for example, 
in a data 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 500. 
0071. In particular embodiments, a user node 502 may 
correspond to 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, busi 
ness, or third-party application), or a group (e.g., of individu 
als or entities) that interacts or communicates with or over 
Social-networking system 160. In particular embodiments, 
when a user registers for an account with Social-networking 
system 160, Social-networking system 160 may create a user 
node 502 corresponding to the user, and store the user node 
502 in one or more data stores. Users and user nodes 502 
described herein may, where appropriate, refer to registered 
users and user nodes 502 associated with registered users. In 
addition or as an alternative, users and user nodes 502 
described herein may, where appropriate, refer to users that 
have not registered with social-networking system 160. In 
particular embodiments, a user node 502 may be associated 
with information provided by a user or information gathered 
by various systems, including Social-networking system 160. 
As an example and not by way of limitation, a user may 
provide his or her name, profile picture, contact information, 
birth date, sex, marital status, family status, employment, 
education background, preferences, interests, or other demo 
graphic information. In particular embodiments, a user node 
502 may be associated with one or more data objects corre 
sponding to information associated with a user. In particular 
embodiments, a user node 502 may correspond to one or more 
webpages. 
0072. In particular embodiments, a concept node 504 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, restaurant, 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 team, 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, game, Song, idea, photograph, or Written 
work); a game; an activity; an idea or theory; another Suitable 
concept; or two or more Such concepts. A concept node 504 
may be associated with information of a concept provided by 
a 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 coverpage of 
a book); a location (e.g., an address or a geographical loca 
tion); 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 
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combination of such information. In particular embodiments, 
a concept node 504 may be associated with one or more data 
objects corresponding to information associated with concept 
node 504. In particular embodiments, a concept node 504 
may correspond to one or more webpages. 
0073. In particular embodiments, a node in social graph 
500 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 to social-networking system 160. 
Profile pages may also 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 to a particular 
concept node 504. Profile pages may be viewable by all or a 
selected Subset of other users. As an example and not by way 
of limitation, a user node 502 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 504 may have a corresponding concept-profile 
page in which one or more users may add content, make 
declarations, or express themselves, particularly in relation to 
the concept corresponding to concept node 504. 
0074. In particular embodiments, a concept node 504 may 
representathird-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 imple 
mented, for example, in JavaScript, AJAX, or PHP codes) 
representing an action or activity. As an example and not by 
way of limitation, a third-party webpage may include a select 
able icon such as “like.” “check in,” “eat,” “recommend, or 
another suitable action or activity. A user viewing the third 
party webpage may performan action by selecting one of the 
icons (e.g., “eat”), causing a client system 130 to transmit 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 502 corresponding to the user and a concept node 504 
corresponding to the third-party webpage or resource and 
store edge 506 in one or more data stores. 
0075. In particular embodiments, a pair of nodes in social 
graph. 500 may be connected to each other by one or more 
edges 506. An edge 506 connecting a pair of nodes may 
represent a relationship between the pair of nodes. In particu 
lar embodiments, an edge 506 may include or represent one or 
more data objects or attributes corresponding to the relation 
ship 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, social 
networking system 160 may transmit a “friend request' to the 
second user. If the second user confirms the “friend request.” 
social-networking system 160 may create an edge 506 con 
necting the first user's user node 502 to the second user's user 
node 502 in social graph. 500 and store edge 506 as social 
graph information in one or more of data stores 24. In the 
example of FIG. 5, social graph. 500 includes an edge 506 
indicating a friend relation between user nodes 502 of user 
'A' and user “B” and an edge indicating a friend relation 
between user nodes 502 of user “C” and user “B,” Although 
this disclosure describes or illustrates particular edges 506 
with particular attributes connecting particular user nodes 
502, this disclosure contemplates any suitable edges 506 with 
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any suitable attributes connecting user nodes 502. As an 
example and not by way of limitation, an edge 506 may 
represent a friendship, family relationship, business or 
employment relationship, fan relationship, follower relation 
ship, visitor relationship, Subscriber relationship, Superior/ 
Subordinate relationship, reciprocal relationship, non-recip 
rocal relationship, another suitable type of relationship, or 
two or more such relationships. Moreover, although this dis 
closure generally describes nodes as being connected, this 
disclosure also describes users or concepts as being con 
nected. Herein, references to users or concepts being con 
nected may, where appropriate, refer to the nodes correspond 
ing to those users or concepts being connected in Social graph 
500 by one or more edges 506. 
0076. In particular embodiments, an edge 506 between a 
user node 502 and a concept node 504 may represent a par 
ticular action or activity performed by a user associated with 
user node 502 toward a concept associated with a concept 
node 504. As an example and not by way of limitation, as 
illustrated in FIG. 5, a user may “like.” “attended,” “played.” 
“listened.” “cooked.” “worked at or “watched a concept, 
each of which may correspond to a edge type or subtype. A 
concept-profile page corresponding to a concept node 504 
may include, for example, a selectable “checkin' icon (Such 
as, for example, a clickable “check in' icon) or a selectable 
“add to favorites’ icon. Similarly, after a user clicks these 
icons, social-networking system 160 may create a “favorite' 
edge or a “check in edge in response to a user's action 
corresponding to a respective action. As another example and 
not by way of limitation, a user (user “C”) may listen to a 
particular song ("Ramble On”) using a particular application 
(SPOTIFY, which is an online music application). In this 
case, social-networking system 160 may create a "listened' 
edge 506 and a “used edge (as illustrated in FIG. 5) between 
user nodes 502 corresponding to the user and concept nodes 
504 corresponding to the song and application to indicate that 
the user listened to the Song and used the application. More 
over, social-networking system 160 may create a “played 
edge 506 (as illustrated in FIG. 5) between concept nodes 504 
corresponding to the song and the application to indicate that 
the particular song was played by the particular application. 
In this case, "played edge 506 corresponds to an action 
performed by an external application (SPOTIFY) on an exter 
nal audio file (the Song “Imagine'). Although this disclosure 
describes particular edges 506 with particular attributes con 
necting user nodes 502 and concept nodes 504, this disclosure 
contemplates any suitable edges 506 with any suitable 
attributes connecting user nodes 502 and concept nodes 504. 
Moreover, although this disclosure describes edges between a 
user node 502 and a concept node 504 representing a single 
relationship, this disclosure contemplates edges between a 
user node 502 and a concept node 504 representing one or 
more relationships. As an example and not by way of limita 
tion, an edge 506 may represent both that a user likes and has 
used at a particular concept. Alternatively, another edge 506 
may represent each type of relationship (or multiples of a 
single relationship) between a user node 502 and a concept 
node 504 (as illustrated in FIG. 5 between user node 502 for 
user “E” and concept node 504 for “SPOTIFY). 
0077. In particular embodiments, social-networking sys 
tem 160 may create an edge 506 between a user node 502 and 
a concept node 504 in social graph 500. As an example and 
not by way of limitation, a user viewing a concept-profile 
page (such as, for example, by using a web browser or a 
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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 504 by clicking or selecting a “Like 
icon, which may cause the user's client system 130 to trans 
mit to Social-networking system 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 506 between user node 502 
associated with the user and concept node 504, as illustrated 
by “like edge 506 between the user and concept node 504. In 
particular embodiments, social-networking system 160 may 
store an edge 506 in one or more data stores. In particular 
embodiments, an edge 506 may be automatically formed by 
Social-networking system 160 in response to a particular user 
action. As an example and not by way of limitation, if a first 
user uploads a picture, watches a movie, or listens to a song, 
an edge 506 may be formed between user node 502 corre 
sponding to the first user and concept nodes 504 correspond 
ing to those concepts. Although this disclosure describes 
forming particular edges 506 in particular manners, this dis 
closure contemplates forming any Suitable edges 506 in any 
Suitable manner. 

Making Recommendations to a User Based on 
Geolocation 

0078 FIG. 6 illustrates an example method for making 
recommendations to a user based on geolocation. The method 
may start at Step 610, where the Social-networking system 
accesses geolocation data to determine a geolocation (i.e., 
geographical location) for the mobile computing device of a 
user 110. This geolocation data may be stored in the location 
store 255 or it may be retrieved directly from the user device 
110. 
0079 At step 620, the social-networking system identifies 
one or more nodes that are associated with geolocations 
within a pre-determined distance of the geolocation of the 
user device 110, and connected to the node for the first user. In 
particular embodiments, the pre-determined distance may be 
a static value (e.g., 5 miles). Alternatively, in particular 
embodiments, the pre-determined distance between the 
user's geolocation and the geolocation of the identified nodes 
is dynamic. This dynamic distance can vary based, at least in 
part, on the velocity of the user. In this embodiment, the 
pre-determined distance associated with a user traveling at a 
high Velocity (e.g. in a car) will be larger than the pre-deter 
mined distance of a user traveling at a low velocity (e.g. 
walking) For example, when the user is traveling in a car, the 
distance may be within 10 miles because it only takes a few 
minutes to travel 10 miles by car. On the other hand, when the 
user is walking, the distance may be within 1 mile since it 
takes longer time to cover 1 mile on foot than by car. 
0080. In particular embodiments, the set of identified 
nodes can be further restricted based on the degree of sepa 
ration between the user's node and the identified node. In this 
embodiment, each edge in the Social graph represents a single 
degree of separation within the graph. For example, if two 
nodes are directly connected, there is one degree of separation 
between the two nodes. If two nodes are connected through a 
third node, there are two degrees of separation between the 
two nodes. And so on. In particular embodiments, in a social 
networking system, the degree of separation between two 
nodes reflects how closely the two nodes are socially con 
nected. Thus, a Smaller degree of separation Suggests that the 
two nodes are more closely connected from a social perspec 
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tive, while a larger degree of separation suggests that the two 
nodes are less closely connected from a social perspective. 
The Social-networking system can then limit the set of iden 
tified nodes based on a pre-determined threshold number of 
degrees of separation between the user node and the identified 
nodes. This way, only those nodes that are somewhat closely 
related to the user are selected for the user. 
0081. At step 630, the social-networking system deter 
mines one or more recommendations for the user based, at 
least in part, on the identified nodes. In particular embodi 
ments, the one or more recommendations are drawn from a 
list of defined user recommendations. In this embodiment, the 
Social-networking system first determines the type of content 
associated with the identified node (e.g. a user node, a photo 
node, a Software-application node). The Social network then 
determines the type or types of edges connecting the user's 
node with the identified node. Based on these determinations, 
the Social-networking system is able to select one or more 
recommendations from the list of possible recommendations. 
0082 In a particular embodiment, the one or more recom 
mendations are actions that the user may want to take. For 
example, the recommendations could include downloading a 
Software application associated with a node that is geographi 
cally proximate to the user, contacting a second user that is 
geographically proximate to the user, viewing an image or 
Video associated with a location geographically proximate to 
the user, or travelling to a location that is geographically 
proximate to the user. If the user's geolocation is within a 
specified distance of a sporting arena, the determined recom 
mendations would include a recommendation that the user 
download an application associated with one of the sports 
teams playing. Alternatively, one of the users friends on the 
Social-networking system may have taken a photograph at the 
user's location. The determined recommendations would 
include a recommendation to the user to view the photograph. 
As another example, if one of the user's friends on the social 
networking system may be in close proximity to the geolo 
cation of the user, the determined recommendations may 
include a recommendation that the user contact the user's 
friend or that the user travel to the friends geolocation and 
provide appropriate directions. 
0083. At step 640, the social-networking system provides 
the one or more recommendations for transmission to the 
user's mobile computing device, at which point the method 
may end. The one or more recommendations may be received 
by the mobile computing device when the device is locked or 
unlocked. In particular embodiments, the recommendations 
are presented on the mobile computing device as notifications 
pushed to the device. In particular embodiments the recom 
mendations may be data that is automatically pushed to the 
mobile computing device by the Social-networking system. In 
particular embodiments, the recommendations may be 
queued for later delivery to the mobile computing device. In 
particular embodiments the recommendations are queued for 
delivery when the mobile computing device is available on a 
non-cellular network. 

0084 Particular embodiments may repeat the steps of the 
method of FIG. 6, where appropriate. Moreover, although this 
disclosure describes and illustrates particular steps of the 
method of FIG. 6 as occurring in a particular order, this 
disclosure contemplates any suitable steps of the method of 
FIG. 6 occurring in any suitable order. Furthermore, although 
this disclosure describes and illustrates particular compo 
nents, devices, or systems carrying out particular steps of the 
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method of FIG. 6, this disclosure contemplates any suitable 
combination of any Suitable components, devices, or systems 
carrying out any suitable steps of the method of FIG. 6. 
I0085 FIG. 7 illustrates an example mobile computing 
device 700 with a screen 710. In particular embodiments, 
Screen 710 displays one or more recommendations 720 
received by mobile computing device 700. In particular 
embodiments, recommendations may have been received at a 
user's mobile computing device while the user's personal 
computing device was locked. For example, a first recom 
mendation may be a suggested action that the user download 
an application associated with the sporting event the user is 
attending, a second recommendation may be a Suggested 
action that the user contact a friend that is in the same stadium, 
a third recommendation may be a suggested action that the 
user view a photograph taken by a friend in the same location, 
and a fourth recommendation comprises a notification that 
the user's favorite band is playing at the local coffee shop and 
offering directions to the coffee shop. In addition to the 
example illustrated in FIG. 7, an example presentation may 
comprise playing a sound using an audio output of the mobile 
computing device that represents the one or more recommen 
dations, illuminating the screen or another visual indicator on 
the mobile computing device, or causing the mobile comput 
ing device to provide haptic output that represents the recom 
mendation. 

I0086 FIG. 8 illustrates an example computer system 800. 
In particular embodiments, one or more computer systems 
800 perform one or more steps of one or more methods 
described or illustrated herein. In particular embodiments, 
one or more computer systems 800 provide functionality 
described or illustrated herein. In particular embodiments, 
Software running on one or more computer systems 800 per 
forms one or more steps of one or more methods described or 
illustrated herein or provides functionality described or illus 
trated herein. Particular embodiments include one or more 
portions of one or more computer systems 800. Herein, ref 
erence to a computer system may encompass a computing 
device, and vice versa, where appropriate. Moreover, refer 
ence to a computer system may encompass one or more 
computer systems, where appropriate. 
I0087. This disclosure contemplates any suitable number 
of computer systems 800. This disclosure contemplates com 
puter system 800 taking any suitable physical form. As 
example and not by way of limitation, computer system 800 
may be an embedded computer system, a system-on-chip 
(SOC), a single-board computer system (SBC) (such as, for 
example, a computer-on-module (COM) or system-on-mod 
ule (SOM)), a desktop 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 system 800 may include one or more computer 
systems 800; be unitary or distributed; span multiple loca 
tions; span multiple machines; span multiple data centers; or 
reside in a cloud, which may include one or more cloud 
components in one or more networks. Where appropriate, one 
or more computer systems 800 may perform without substan 
tial spatial or temporal limitation one or more steps of one or 
more methods described or illustrated herein. As an example 
and not by way of limitation, one or more computer systems 
800 may perform in real time or in batch mode one or more 
steps of one or more methods described or illustrated herein. 
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One or more computer systems 800 may perform at different 
times or at different locations one or more steps of one or 
more methods described or illustrated herein, where appro 
priate. 
0088. In particular embodiments, computer system 800 
includes a processor 802, memory 804, storage 806, an input/ 
output (I/O) interface 808, a communication interface 810, 
and a bus 812. Although this disclosure describes and illus 
trates a particular computer system having a particular num 
ber of particular components in a particular arrangement, this 
disclosure contemplates any Suitable computer system hav 
ing any suitable number of any Suitable components in any 
Suitable arrangement. 
0089. In particular embodiments, processor 802 includes 
hardware for executing instructions, such as those making up 
a computer program. As an example and not by way of limi 
tation, to execute instructions, processor 802 may retrieve (or 
fetch) the instructions from an internal register, an internal 
cache, memory 804, or storage 806; decode and execute 
them; and then write one or more results to an internal regis 
ter, an internal cache, memory 804, or storage 806. In par 
ticular embodiments, processor 802 may include one or more 
internal caches for data, instructions, or addresses. This dis 
closure contemplates processor 802 including any Suitable 
number of any suitable internal caches, where appropriate. As 
an example and not by way of limitation, processor 802 may 
include one or more instruction caches, one or more data 
caches, and one or more translation lookaside buffers (TLBs). 
Instructions in the instruction caches may be copies of 
instructions in memory 804 or storage 806, and the instruc 
tion caches may speed up retrieval of those instructions by 
processor 802. Data in the data caches may be copies of data 
in memory 804 or storage 806 for instructions executing at 
processor 802 to operate on; the results of previous instruc 
tions executed at processor 802 for access by subsequent 
instructions executing at processor 802 or for writing to 
memory 804 or storage 806; or other suitable data. The data 
caches may speed up read or write operations by processor 
802. The TLBs may speed up virtual-address translation for 
processor 802. In particularembodiments, processor 802 may 
include one or more internal registers for data, instructions, or 
addresses. This disclosure contemplates processor 802 
including any suitable number of any Suitable internal regis 
ters, where appropriate. Where appropriate, processor 802 
may include one or more arithmetic logic units (ALUs); be a 
multi-core processor, or include one or more processors 802. 
Although this disclosure describes and illustrates a particular 
processor, this disclosure contemplates any suitable proces 
SO. 

0090. In particular embodiments, memory 804 includes 
main memory for storing instructions for processor 802 to 
execute or data for processor 802 to operate on. As an 
example and not by way of limitation, computer system 800 
may load instructions from storage 806 or another source 
(such as, for example, another computer system 800) to 
memory 804. Processor 802 may then load the instructions 
from memory 804 to an internal register or internal cache. To 
execute the instructions, processor 802 may retrieve the 
instructions from the internal register or internal cache and 
decode them. During or after execution of the instructions, 
processor 802 may write one or more results (which may be 
intermediate or final results) to the internal register or internal 
cache. Processor 802 may then write one or more of those 
results to memory 804. In particular embodiments, processor 
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802 executes only instructions in one or more internal regis 
ters or internal caches or in memory 804 (as opposed to 
storage 806 or elsewhere) and operates only on data in one or 
more internal registers or internal caches or in memory 804 
(as opposed to storage 806 or elsewhere). One or more 
memory buses (which may each include an address bus and a 
data bus) may couple processor 802 to memory 804. Bus 812 
may include one or more memory buses, as described below. 
In particular embodiments, one or more memory manage 
ment units (MMUs) reside between processor 802 and 
memory 804 and facilitate accesses to memory 804 requested 
by processor 802. In particular embodiments, memory 804 
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 appropriate, this RAM may be 
single-ported or multi-ported RAM. This disclosure contem 
plates any suitable RAM. Memory 804 may include one or 
more memories 804, where appropriate. Although this dis 
closure describes and illustrates particular memory, this dis 
closure contemplates any suitable memory. 
0091. In particular embodiments, storage 806 includes 
mass storage for data or instructions. As an example and not 
by way of limitation, storage 806 may include a hard disk 
drive (HDD), a floppy disk drive, flash memory, an optical 
disc, a magneto-optical disc, magnetic tape, or a Universal 
Serial Bus (USB) drive or a combination of two or more of 
these. Storage 806 may include removable or non-removable 
(or fixed) media, where appropriate. Storage 806 may be 
internal or external to computer system 800, where appropri 
ate. In particular embodiments, storage 806 is non-volatile, 
Solid-state memory. In particular embodiments, storage 806 
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 alterable ROM (EAROM), 
or flash memory or a combination of two or more of these. 
This disclosure contemplates mass storage 806 taking any 
suitable physical form. Storage 806 may include one or more 
storage control units facilitating communication between 
processor 802 and storage 806, where appropriate. Where 
appropriate, storage 806 may include one or more storages 
806. Although this disclosure describes and illustrates par 
ticular storage, this disclosure contemplates any Suitable Stor 
age. 

0092. In particular embodiments, I/O interface 808 
includes hardware, Software, or both, providing one or more 
interfaces for communication between computer system 800 
and one or more I/O devices. Computer system 800 may 
include one or more of these I/O devices, where appropriate. 
One or more of these I/O devices may enable communication 
between a person and computer system 800. As an example 
and not by way of limitation, an I/O device may include a 
keyboard, keypad, microphone, monitor, mouse, printer, 
scanner, speaker, still camera, stylus, tablet, touch screen, 
trackball, video camera, another suitable I/O device or a 
combination of two or more of these. An I/O device may 
include one or more sensors. This disclosure contemplates 
any suitable I/O devices and any suitable I/O interfaces 808 
for them. Where appropriate, I/O interface 808 may include 
one or more device or Software drivers enabling processor 
802 to drive one or more of these I/O devices. I/O interface 
808 may include one or more I/O interfaces 808, where 
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appropriate. Although this disclosure describes and illustrates 
a particular I/O interface, this disclosure contemplates any 
suitable I/O interface. 

0093. In particular embodiments, communication inter 
face 810 includes hardware, software, or both providing one 
or more interfaces for communication (Such as, for example, 
packet-based communication) between computer system 800 
and one or more other computer systems 800 or one or more 
networks. As an example and not by way of limitation, com 
munication interface 810 may include a network interface 
controller (NIC) or network adapter for communicating with 
an Ethernet or other wire-based network or a wireless NIC 
(WNIC) or wireless adapter for communicating with a wire 
less network, such as a WI-FI network. This disclosure con 
templates any Suitable network and any Suitable communica 
tion interface 810 for it. As an example and not by way of 
limitation, computer system 800 may communicate with an 
ad hoc network, a personal area network (PAN), a 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 800 may commu 
nicate with a wireless PAN (WPAN) (such as, for example, a 
BLUETOOTH WPAN), a WI-FI network, a WI-MAX net 
work, a cellular telephone network (Such as, for example, a 
Global System for Mobile Communications (GSM) net 
work), or other suitable wireless network or a combination of 
two or more of these. Computer system 800 may include any 
suitable communication interface 810 for any of these net 
works, where appropriate. Communication interface 810 may 
include one or more communication interfaces 810, where 
appropriate. Although this disclosure describes and illustrates 
a particular communication interface, this disclosure contem 
plates any Suitable communication interface. 
0094. In particular embodiments, bus 812 includes hard 
ware, Software, or both coupling components of computer 
system 800 to each other. As an example and not by way of 
limitation, bus 812 may include an Accelerated Graphics Port 
(AGP) or other graphics bus, an Enhanced Industry Standard 
Architecture (EISA) bus, a front-side bus (FSB), a HYPER 
TRANSPORT (HT) interconnect, an Industry Standard 
Architecture (ISA) bus, an INFINIBAND interconnect, a 
low-pin-count (LPC) bus, a memory bus, a Micro Channel 
Architecture (MCA) bus, a Peripheral Component Intercon 
nect (PCI) bus, a PCI-Express (PCIe) bus, a serial advanced 
technology attachment (SATA) bus, a Video Electronics Stan 
dards Association local (VLB) bus, or another suitable bus or 
a combination of two or more of these. Bus 812 may include 
one or more buses 812, where appropriate. Although this 
disclosure describes and illustrates a particular bus, this dis 
closure contemplates any suitable bus or interconnect. 
0095. Herein, a computer-readable non-transitory storage 
medium or media may include one or more semiconductor 
based or other integrated circuits (ICs) (such, as for example, 
field-programmable gate arrays (FPGAs) or application-spe 
cific ICs (ASICs)), hard disk drives (HDDs), hybrid hard 
drives (HHDs), optical discs, optical disc drives (ODDs), 
magneto-optical discs, magneto-optical drives, floppy dis 
kettes, floppy disk drives (FDDs), magnetic tapes, Solid-state 
drives (SSDs), RAM-drives, SECURE DIGITAL cards or 
drives, any other suitable computer-readable non-transitory 
storage media, or any Suitable combination of two or more of 
these, where appropriate. A computer-readable non-transi 
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tory storage medium may be volatile, non-volatile, or a com 
bination of Volatile and non-volatile, where appropriate. 
0096. Herein, “or” is inclusive and not exclusive, unless 
expressly indicated otherwise or indicated otherwise by con 
text. Therefore, herein, “A or B' means "A, B, or both, unless 
expressly indicated otherwise or indicated otherwise by con 
text. Moreover, “and” is both joint and several, unless 
expressly indicated otherwise or indicated otherwise by con 
text. Therefore, herein, “A and B’ means “A and B, jointly or 
severally, unless expressly indicated otherwise or indicated 
otherwise by context. 
0097. The scope of this disclosure encompasses all 
changes, Substitutions, variations, alterations, and modifica 
tions 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 illustrated herein. More 
over, although this disclosure describes and illustrates respec 
tive embodiments hereinas including particular components, 
elements, functions, operations, or steps, any of these 
embodiments may include any combination or permutation 
of any of the components, elements, functions, operations, or 
steps described or illustrated anywhere herein that a person 
having ordinary skill in the art would comprehend. Further 
more, 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 to, or operative to perform a particular function 
encompasses that apparatus, system, component, whether or 
not it or that particular function is activated, turned on, or 
unlocked, as long as that apparatus, System, or component is 
so adapted, arranged, capable, configured, enabled, operable, 
or operative. 
What is claimed is: 
1. A method comprising, by one or more computing 

devices: 
accessing geolocation data indicating a first geolocation of 

a mobile computing device of a user of a Social-network 
ing system, the Social-networking system comprising a 
graph that comprises a plurality of nodes and edges 
connecting the nodes, a first node in the graph corre 
sponding to the user, 

identifying one or more second nodes in the graph con 
nected to the first node, each of the second nodes being 
associated with a second geolocation, each second 
geolocation being within a pre-determined threshold 
distance of the first geolocation; 

determining one or more recommendations for the user 
based at least in part on one or more of the second nodes; 
and 

providing the recommendations for transmission to the 
mobile computing device of the user. 

2. The method of claim 1, wherein: 
each edge in the graph represents a single degree of sepa 

ration within the graph; and 
each of the second nodes is connected to the first node 

within a pre-determined threshold number of degrees of 
separation. 

3. The method of claim 1, wherein the pre-determined 
threshold distance is dynamic. 

4. The method of claim 3, wherein the pre-determined 
threshold distance is determined based at least in part on a 
velocity of the mobile computing device of the user. 
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5. The method of claim 1, wherein the first geolocation is a 
current location of the mobile computing device of the user. 

6. The method of claim 1, wherein each of one or more of 
the second nodes corresponds to: 

another user; 
a place; 
a group: 
a post; 
an image or video; 
a software application; or 
an event. 

7. The method of claim 1, wherein the recommendation 
comprises an action by the user. 

8. The method of claim 7, wherein the action by the user 
comprises: 

downloading a software application to the mobile comput 
ing device of the user; 

contacting another user; 
viewing an image or video; 
going to a place. 
9. The method of claim 1, wherein the geolocation data 

comprises: 
Global Positioning System (GPS) data; 
cellular-triangulation data; 
data manually provided by the user; or 
route data. 
10. One or more computer-readable non-transitory storage 

media embodying software that is operable when executed to: 
access geolocation data indicating a first geolocation of a 

mobile computing device of a user of a Social-network 
ing system, the Social-networking system comprising a 
graph that comprises a plurality of nodes and edges 
connecting the nodes, a first node in the graph corre 
sponding to the user, 

identify one or more second nodes in the graph connected 
to the first node, each of the second nodes being associ 
ated with a second geolocation, each second geolocation 
being within a pre-determined threshold distance of the 
first geolocation; 

determine one or more recommendations for the user based 
at least in part on one or more of the second nodes; and 

provide the recommendations for transmission to the 
mobile computing device of the user. 

11. The media of claim 10, wherein: 
each edge in the graph represents a single degree of sepa 

ration within the graph; and 

Jul. 18, 2013 

each of the second nodes is connected to the first node 
within a pre-determined threshold number of degrees of 
separation. 

12. The media of claim 10, wherein the pre-determined 
threshold distance is dynamic. 

13. The media of claim 12, wherein the pre-determined 
threshold distance is determined based at least in part on a 
velocity of the mobile computing device of the user. 

14. The media of claim 10, wherein the first geolocation is 
a current location of the mobile computing device of the user. 

15. A system comprising: 
one or more processors; and 
a memory coupled to the processors comprising instruc 

tions executable by the processors, the processors being 
operable when executing the instructions to: 
access geolocation data indicating a first geolocation of 

a mobile computing device of a user of a social 
networking system, the Social-networking system 
comprising a graph that comprises a plurality of nodes 
and edges connecting the nodes, a first node in the 
graph corresponding to the user, 

identify one or more second nodes in the graph con 
nected to the first node, each of the second nodes 
being associated with a second geolocation, each sec 
ond geolocation being within a pre-determined 
threshold distance of the first geolocation; 

determine one or more recommendations for the user 
based at least in part on one or more of the second 
nodes; and 

provide the recommendations for transmission to the 
mobile computing device of the user. 

16. The system of claim 15, wherein: 
each edge in the graph represents a single degree of sepa 

ration within the graph; and 
each of the second nodes is connected to the first node 

within a pre-determined threshold number of degrees of 
separation. 

17. The system of claim 15, wherein the pre-determined 
threshold distance is dynamic. 

18. The system of claim 17, wherein the pre-determined 
threshold distance is determined based at least in part on a 
velocity of the mobile computing device of the user. 

19. The system of claim 15, wherein the first geolocation is 
a current location of the mobile computing device of the user. 
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