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CLUSTER-BASED FRIENDSUGGESTION 
AGGREGATOR 

RELATED APPLICATIONS 

0001. The application claims priority under 35 U.S.C. 
Section 120 as a continuation of U.S. patent application No. 
12/360,484, filed Jan. 27, 2009, and titled “Cluster-Based 
Friend Suggestion Aggregator.” Attorney Docket Number 
325078.01, the entire disclosure of which is incorporated by 
reference. 

BACKGROUND 

0002 The growth in popularity of social networking ser 
vices is ever increasing. Social networking services allow 
clients to interact with online communities who share inter 
ests and/or activities, or who are interested in exploring the 
interests and activities of other clients. In this manner, social 
networking services attempt to mirror real-world Social rela 
tionships. 
0003 Clients of social networking services may create a 

list of friends representing other clients of the service with 
which the clients desire to interact, e.g., by sending and 
receiving emails or instant messages, sharing content such as 
files or photographs, and so forth. However, creating this list 
using traditional Social networking services was often cum 
bersome and inefficient, which may result in user frustration. 

SUMMARY 

0004 Techniques are described to generate a list of Sug 
gested friends for a client of a social networking service. In an 
implementation, a cluster of clients is identified from among 
the clients of the social networking service. The cluster of 
clients includes the client for which the list of suggested 
friends is to be generated. The list of suggested friends for the 
client may then be generated. The list of Suggested friends 
may include one or more of the plurality of clients that are 
selected based on connections of the clients with the cluster of 
clients. 
0005. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed Subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed Subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. The detailed description is described with reference 
to the accompanying figures. In the figures, the left-most 
digit(s) of a reference number identifies the figure in which 
the reference number first appears. The use of the same ref 
erence numbers in different instances in the description and 
the figures may indicate similar or identical items. 
0007 FIG. 1 is an illustration of an environment in an 
example implementation that is operable to generate a list of 
Suggested friends for a client of a social networking service. 
0008 FIG. 2 is an illustration of a system in an example 
implementation showing a service provider and a client of 
FIG. 1 in greater detail. 
0009 FIG.3 is a flow diagram depicting a procedure in an 
example implementation in which a list of Suggested friends 
for a client of a social networking service is generated based 
on a cluster of clients identified from the social networking 
service. 
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0010 FIG. 4 is an illustration depicting a client graph 
illustrating the interconnections of clients in a portion of an 
example Social networking service. 
0011 FIG. 5 is an illustration depicting a client graph 
illustrating the interconnections of clients of a cluster of cli 
ents within the example social networking service of FIG. 4. 
0012 FIG. 6 is an illustration depicting a procedure in an 
example implementation in which data from data providers is 
aggregated to generate a list of Suggested friends and accep 
tance/rejection data is used in a feedback loop to rank the data 
providers. 

DETAILED DESCRIPTION 

0013. Overview 
0014. Many social networking services allow clients of the 
services to create a list of friends representing other clients of 
the service that commonly interact with the client (e.g., by 
sending and receiving emails or instant messages, sharing 
content, and so on). In many embodiments, this list of friends 
is referred to as a “friends list” and clients within the list are 
referred to as “friends.” Some social networking services 
further include friend finder features to assist clients of the 
service in generating a friends list by recreating the client's 
real-world networks within the service. However, these fea 
tures can be inaccurate in predicting clients of the Social 
networking service that should be connected to a client as 
friends (e.g., listed as a friend in the client's friends list). 
Consequently, the friend suggestions made by the features 
may be inaccurate thereby causing the Suggestions to be 
rejected by the client. 
0015 Clients of a social networking service may be con 
nected in a variety of ways. In implementations, a connection 
may be created between clients when the clients interact with 
one another. For example, clients may be connected when the 
clients are friends (e.g., when one or both of the clients are 
listed in the friends list of the other client). Clients may also be 
connected by Social interactions within the service Such as by 
sending and receiving emails or instant messages, posting 
comments to a blog site, and so forth. Other connections are 
possible. 
0016. In one or more implementations, when clients of a 
Social networking service are mapped in a social graph that 
illustrates connections representing friend relationships 
between the clients, it may be possible to identify tightly 
connected groups of clients within the network (e.g., clients 
who share one or more common friends). However, a client 
within the group may not share a connection with each of the 
other clients within the group. Thus, a client within a group of 
clients may lack a connection to one or more other clients 
within the group. If identified, these clients have an increased 
likelihood of resulting in a desirable friend Suggestion. 
0017 Techniques are described to generate a list of Sug 
gested friends for a client of a social networking service. In 
implementations, a cluster of clients that includes the client 
for which the list of suggested friends is to be generated is 
identified from among the clients of the Social networking 
service. For example, the cluster of clients may include cli 
ents identified to be in a tightly connected group (e.g., clients 
identified as being connected within a group because the 
clients share a sufficient number of friends within other cli 
ents in the group). A list of Suggested friends for the client 
may then be generated to identify at least one other client of 
the Social networking service that is suggested as a friend. 
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0018. In implementations, clients of the social networking 
service may be suggested as friends based on connections of 
the clients with clients in the identified cluster of clients. For 
instance, one or more clients may be ranked based on the 
connections of the one or more clients with clients in the 
cluster of clients to create a ranked suggestion list. The list of 
Suggested friends may then be generated. The list may 
include one or more friend Suggestions selected from the 
clients of the ranked Suggestion list. Further discussion of the 
generation of a list of Suggested friends may be found in 
relation to FIGS. 3. Further discussion of the identification of 
clusters of clients within the social network may be found in 
relation of FIGS. 4 and 5. 
0019 Friend suggestions may also be made by data pro 
viders such as other clients, other services and so forth. For 
example, clients may be suggested as friends via friend Sug 
gestions made by other clients, by the Social networking 
service based on interactions of the client with other clients of 
the service, by other services (e.g., email services, instant 
messaging services, content sharing services, etc.) and so on. 
Friend Suggestions made by data providers may be ranked 
and added to the list of suggested friends. 
0020 Friend suggestions may be ranked using a variety of 

criteria. For instance, data providers that make friend Sugges 
tions may be assigned weighting factors that may be used to 
rank the friend Suggestions made by the data provider. In 
embodiments, the weighting factor assigned to a data pro 
vider may be adjusted over time based on past friend Sugges 
tions made by the data provider. For example, the weighting 
factor may be adjusted based on a feedback loop in which the 
historical ratio of acceptances to rejections of friend Sugges 
tions made by the data provider is used to adjust the weighting 
factor. Further discussion of the use of acceptance/rejection 
data in a feedback loop to rank the data providers may be 
found in relation to FIG. 6. 
0021. In the following discussion, an example environ 
ment is first described that is operable to perform the tech 
niques to generate a list of suggested friends for a client of a 
Social networking service described herein. Exemplary pro 
cedures are then described which may be employed in the 
exemplary environment, as well as in other environments 
without departing from the spirit and scope thereof. 
0022. Example Environment 
0023 FIG. 1 illustrates an environment 100 in an example 
implementation that is operable to generate a list of suggested 
friends for a client of a social networking service. The illus 
trated environment 100 includes a service provider 102 and 
one or more clients 104(1)-104(n) that communicate via a 
network 106 (where “n” is an integer representing the total 
number of clients 104 connected to the network 106 that 
receive the software services from the service provider 102). 
In implementations, the service provider 102 may be config 
ured to implement social networking services 108 to the 
clients 104 to allow the clients 104 to interact with one 
another. 
0024. The service provider 102 may be configured in a 
variety of ways. For example, the service provider 102 may be 
configured as a server computer that is capable of communi 
cating over a wired or wireless network. In one implementa 
tion, the service provider 102 may be an application service 
provider (ASP) that provides access to the social networking 
services 108 to clients 104 via the Internet. The service pro 
vider 102 may also relate to a person and/or entity Such as a 
software developer or service operator. Thus, the service pro 
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vider 102 may describe logical services that include operators 
(e.g., persons or entities), Software and/or devices. 
0025. The clients 104 may also be configured in a variety 
of ways. For example, one or more of the clients 104 may be 
configured as a computer Such as a desktop or laptop com 
puter that is capable of communicating over a wired or wire 
less network. The clients 104 may also be configured as a 
mobile connected device Such as a personal digital assistant, 
a Smartphone, or a cell phone that is capable of communi 
cating over a wireless network; an entertainment appliance; a 
set-top box communicatively coupled to a display device; a 
game console, and so forth. Thus, the clients 104 may range 
from full resource devices with substantial memory and pro 
cessor resources (e.g., a personal computer, a game console, 
etc.) to low-resource devices with limited memory and/or 
processing resources (e.g., a cell phone, a set top box, etc.). 
The clients 104 may also relate to a user Such as a person 
and/or entity that operate such devices. Thus, clients 104 may 
describe logical clients that include users (e.g., persons or 
entities), software and/or devices. 
0026. The network 106 may assume a wide variety of 
configurations. For example, the network 106 may include 
the Internet, a wide area network (WAN), a local area network 
(LAN), a wireless network (e.g., a WIFI (IEEE 802.11) net 
work), a cellular telephone network, a public telephone net 
work, an extranet, an intranet, and so on. Further, although a 
single network 106 is shown, the network 106 may be con 
figured to include multiple networks. For instance, a desktop 
or laptop computer may connect to the Internet via a local area 
network so that the computer's web browser may access a 
webpage provided by a website within the World Wide Web 
(WWW). Similarly, a mobile browser in a smartphone may 
access a webpage within a corporate intranet via a cellular 
telephone network. A wide variety of other instances are also 
contemplated. 
0027. In example implementations, the clients 104 may 
access the social networking services 108 via a website 
hosted by the service provider 102. For example, the social 
networking services 108 may be accessed via a social net 
working website 110 accessed by a web browser 112 using 
HyperText Markup Language (HTML), a special purpose 
client software application provided to the client 104 by the 
service provider 102, and so forth. The web browser 112 
enables the client 104 to display and interact with a webpage 
such as a webpage within the World WideWeb, a webpage 
provided by a web server in a private network, and so forth. 
More specifically, the browser 112 may allow the client 104 to 
display and interact with one or more webpages of the Social 
networking website 110. 
0028. The service provider 102 may generate a list of 
suggested friends 114 for a first client (e.g., client 104(1)) of 
the social networking services 108 to identify one or more 
other clients (e.g., clients 104(2)) of the social networking 
services 108 that are suggested as possible friends for the 
client 104(1). In embodiments, the list of suggested friends 
114 for the client 104(1) may be displayed as part of the social 
networking website 110 by the client's browser 112. The 
client 104(1) may then accept or reject clients suggested as 
friends (e.g., client 104(2)) within the list of friends 114. 
0029. If a client suggested as a friend (e.g., client 104(2)) 

is accepted as a friend by the client 104(1), that client 104(2) 
is added to the first client's friends list116. In this manner, the 
suggested client 104(2) may be allowed to interact with the 
client 104(1). If, on the other hand, a client Suggested as a 
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friend 104(2) is rejected by the client 104(1), the suggested 
client 104(2) is not added to the first client's friends list 116. 
In implementations, the Suggested client 104(2) may be pre 
vented from interacting with the client 104(1). Once accepted 
or rejected by the client 104(1), the suggested client 104(2) 
may be removed from the suggested friends list 114. In 
embodiments, the client 104(1) may be permitted to ignore 
the Suggestion (e.g., by not accessing the Suggested friends 
list 114 to accept or reject a suggested client 104(2)). 
0030 FIG. 2 illustrates a system 200 in an example imple 
mentation showing the service provider 102 and a represen 
tative one of the clients 104 of FIG. 1 in greater detail. In FIG. 
2, the service provider 102 is illustrated as being implemented 
by a server 202 while the client 104 of FIG. 1 is illustrated as 
being implemented by a client device 204. The server 202 and 
the client device 204 are illustrated as including a respective 
processor 206 or 208; a respective memory 210 or 212; and a 
respective network interface 214 or 218. In the following 
discussion, elements of the server 202 are described with 
reference to FIG. 2. Respective elements and/or reference 
numbers related of the client device 204 are shown in paren 
theses. Where appropriate, elements of the client device 204 
are described separately. 
0031. The processor 206 (208) provides processing func 

tionality for the server 202 (client device 204) and may 
include any number of processors, micro-controllers, or other 
processing systems and resident or external memory for Stor 
ing data and other information accessed or generated by the 
server 202 (client device 204). The processor 206 (208) may 
execute one or more software programs which implement 
techniques described herein. The processor 206 (208) is not 
limited by the materials from which it is formed or the pro 
cessing mechanisms employed therein, and as such, may be 
implemented via semiconductor(s) and/or transistors (e.g., 
electronic integrated circuits (ICs)), and so forth. 
0032. The memory 210 (212) is an example of computer 
readable media that provides storage functionality to store 
various data associated with the operation of the server 202 
(client device 204). Such as the Software program and code 
segments mentioned above, or other data to instruct the pro 
cessor 206 (208) and other elements of the server 202 (client 
device 204) to perform the steps described herein. Although a 
single memory 210 (212) is shown, a wide variety of types 
and combinations of memory may be employed. The memory 
210 (212) may be integral with the processor 206 (208), 
stand-alone memory, or a combination of both. The memory 
may include, for example, removable and non-removable 
memory elements such as RAM, ROM, Flash (e.g., SD Card, 
mini-SD card, micro-SD Card), magnetic, optical, USB 
memory devices, and so forth. In embodiments of the client 
device 204, the memory 212 may include removable ICC 
(Integrated Circuit Card) memory such as provided by SIM 
(Subscriber Identity Module) cards, USIM (Universal Sub 
scriber Identity Module) cards, UICC (Universal Integrated 
Circuit Cards), and so on. In implementations, the memory 
210 of the service provider 102 may include memory to store 
one or more service-based software applications 108 to be 
provided to the client device 204. 
0033. The network interface 214 (216) provides function 
ality to enable the server 202 (client device 204) to commu 
nicate with one or more networks, such as network 106 of 
FIG.1. In various implementations, the network interface 214 
(216) may include a variety of components such as modems, 
routers, wireless access points, cellular telephone transceiv 
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ers, and so forth, and any associated Software employed by 
these components (e.g., drivers, configuration Software, and 
so on). In FIG. 2, the network interface 214 (216) is illustrated 
as being an internal component of the server 202 (client 
device 204). However, in some implementations, one or more 
components of the network interface 214 (216) may be exter 
nal components coupled to the server 202 (client device 204) 
via a wired or wireless connection. 
0034. The client device 204 illustrated as including the 
browser 112, which may be implemented as a software appli 
cation executed by the processor 208 of the client device 204. 
The browser 112 may be configured in a variety of ways. For 
example, the browser 112 may be configured as a web 
browser suitable for use by a full resource device with sub 
stantial memory and processor resources (e.g., a personal 
computer, a laptop computer, a game console, etc.). In other 
implementations, the browser 112 may be configured as a 
mobile browser suitable for use by a low-resource device with 
limited memory and/or processing resources (e.g., a PDA, a 
Smartphone, a cell phone, etc.). Such mobile browsers typi 
cally conserve memory and processor resources, but may 
offer fewer browser functions than web browsers. 

0035. As illustrated in FIG. 2, the server 202 may include 
a friend Suggestion module 218. The friend Suggestion mod 
ule 218 represents functionality to generate a ranked Sugges 
tion list 220. The ranked suggestion list 220 identifies one or 
more other clients of the Social networking service that may 
be suggested as possible friends to the client device 204 by the 
service provider 102. For example, in embodiments, the cli 
ents identified in the ranked suggestion list 220 may be 
included in the suggested friends list 114 of the social net 
working website 110 that may be accessed by the client 
device 204 using the browser 112. 
0036. In implementations, the friend suggestion module 
218 may generate the ranked suggestion list 220 by ranking 
clients of the Social networking service based on the connec 
tions of the clients with clients in a cluster of clients 222 that 
includes the client device 204, i.e., an associated user of the 
client device 204. An example process that allows for gener 
ating a ranked suggestion list in this manner is described 
herein in the discussion of FIG. 3. 

0037. In the implementation illustrated in FIG. 2, the 
friend Suggestion module 218 may include a cluster deter 
mining module 224. The cluster determining module 224 
represents functionality to identify the cluster of clients 222 
from among the clients 104 of FIG. 1 of the social networking 
service. For example, the cluster 222 may include clients 
identified to be in a tightly connected group (e.g., clients 
identified as being connected within a group because the 
clients share a sufficient number of friends within other cli 
ents in the group). 
0038. The friend suggestion module 218 may also receive 
friend Suggestions made by data providers 226 Such as other 
clients, other network services and so forth. For instance, 
manual friend Suggestions may be made by other clients of 
the Social networking service. Thus, a client may suggest 
another client as a friend to the client device 204. Automated 
friend Suggestions may be made by the Social networking 
service or other network services with which the client device 
204 interacts. For example, the Social networking service may 
Suggest a client as a friend to the client device 204 based on 
interactions of the client device 204 with other clients of the 
Social networking service. Similarly, a network service Such 
as an email service, an instant messaging service, a content 
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sharing service, and so on, may suggest a a client as a friend 
to the client device 204 based on interactions of the client 
device 204 with the network service. 
0039. The friend suggestion module 218 may rank friend 
Suggestions made by the data providers 226 and add them to 
the ranked suggestion list 220. Thus, the ranked suggestion 
list 220 may include either or both of friend suggestions made 
by the friend Suggestion module 218 based on connections of 
clients of the social networking service with the cluster of 
clients 222 and friend Suggestions made by one or more of the 
data providers 226. Friend Suggestions may be ranked using a 
variety of criteria. In implementations, the friend suggestion 
module 218 may weight friend Suggestions by applying one 
or more weighting factors. 
0040. The friend suggestion module may further include 
functionality to filter friend Suggestions to prevent the client 
device 204 from receiving friend Suggestions from undesir 
able sources. Thus, in Some instances the friend suggestion 
module 218 may not add friend Suggestions made by one or 
more of the data providers 226 to the ranked suggestion list 
220. For example, a threshold ranking may be established and 
used by the friend suggestion module 218 to determine if a 
friend Suggestion is to be included in the ranked suggestion 
list 220. If the friend suggestion module 218 ranks the friend 
Suggestion below the threshold ranking, the friend Suggestion 
is not added to the ranked Suggestion list 220. 
0041. In the implementation illustrated in FIG. 2, the 
friend Suggestion module 218 may include a data aggregation 
module 228. The data aggregation module 228 represents 
functionality to augment the ranked suggestion list 220 by 
applying aggregate client interaction data received from the 
one or more data providers 226. In implementations, the data 
aggregation module 228 may receive a variety of data from 
various data providers 228. The aggregate client interaction 
data may include friend Suggestions made by the data provid 
ers 226. The aggregate client interaction data may also 
include information used to generate weighting factors for the 
data providers, and so forth. In implementations, aggregate 
client interaction data may further describe interactions of the 
client device 204 with other clients of the social networking 
service. For example, data may be generated by data provid 
ers 228 describing interaction with the client device 204, such 
as the sharing of a photograph with another client of the Social 
networking service, the posting of comments in a blog site 
visited by another client of the social networking service, and 
so forth. 

0042. The data aggregation module 228 may further 
include functionality to generate weighting factors for use by 
the friend suggestion module 218 in ranking friend Sugges 
tions made by the data providers 226. Weighting factors may 
also be received from the data providers 226. In some 
embodiments, the weighting factors applied by the friend 
Suggestion module 218 may be adjusted. Further discussion 
of the use of weighting factors to rank friend Suggestions and 
the use of acceptance/rejection data in a feedback loop to 
adjust weighting factors assigned to the data providers 226 
may be found in relation to FIG. 6. 
0043 Friend suggestions may be stored in a variety of 
ways. For instance, in one embodiment, friend Suggestions 
may be stored in memory 210 as a list in a hidden private 
message for the client device 204. Each friend suggestion 
stored in the list may include a client identification to identify 
the client device 204 to receive the friend suggestion, a source 
identification to identify the data provider 226 that made the 
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friend Suggestion and a source count that identifies the num 
ber of times the data provider 226 has made the friend sug 
gestion. 
0044 As discussed in relation to FIG. 1, if a client sug 
gested as a friend by the Suggested friend list 114 is accepted 
as a friend, that client may be added to the friends list 116. 
Conversely, if a client Suggested as a friend is rejected, the 
suggested client is not added to the friends list 116. In FIG. 2, 
the friends list 116 is illustrated as being stored in memory 
212 of the client device 204. However, it is contemplated that 
the friends list 116 may be stored in memory 210 of the 
service provider 202 and accessed by the client device 204 via 
the social networking website 110 using the browser 112. 
Further discussion of the creation of the ranked suggestion list 
may be found in relation to the following procedures. 
0045 Generally, any of the functions described herein can 
be implemented using Software, firmware, hardware (e.g., 
fixed logic circuitry), manual processing, or a combination of 
these implementations. The terms “module' and “function 
ality as used herein generally represent software, firmware, 
hardware or a combination thereof. In the case of a software 
implementation, for instance, the module represents execut 
able instructions that perform specified tasks when executed 
on a processor, such as the processors 206 of the server 202 of 
FIG. 2. The program code can be stored in one or more 
computer readable media, an example of which is the 
memory 208 of the server 202 of FIG. 2. The features of the 
techniques described below are platform-independent, mean 
ing that the techniques may be implemented on a variety of 
commercial computing platforms having a variety of proces 
SOS. 

0046 Example Procedures 
0047. The following discussion describes techniques to 
generate a list of Suggested friends for a client of a Social 
networking service. Aspects of each of the procedures may be 
implemented in hardware, firmware, or Software, or a com 
bination thereof. The procedures are shown as a set of blocks 
that specify operations performed by one or more devices and 
are not necessarily limited to the orders shown for performing 
the operations by the respective blocks. In portions of the 
following discussion, reference will be made to the environ 
ment 100 of FIG. 1 and the system 200 of FIG. 2. 
0048 FIG. 3 is a flow diagram depicting a procedure 300 
in an example implementation in which a list of Suggested 
friends is generated and presented to a client of a Social 
networking service. As illustrated, a cluster of clients is first 
selected from among the clients of the Social networking 
service (block 302). The cluster of clients includes a first 
client for which the list of suggested friends is to be presented 
and other clients of the Social networking service that are 
related to the first client through one or more degrees of 
separation. In embodiments, the cluster of clients may 
include clients identified to be in a tightly connected group 
that contains the first client. 
0049. In example implementations, clients may be 
selected to be in the cluster because the clients are identified 
as being connected because the clients share a Sufficient num 
ber of friends with other clients. For instance, as shown in 
FIG. 3, the cluster may be identified by first selecting a client 
from among the clients of the Social networking service 
(block 304). 
0050. The clients of the social networking service that are 
connected to the selected client are then identified (block 
306). For example, clients that are friends of the selected 
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client may be identified from the selected client's friends list, 
based on interactions of the selected client with other clients, 
and so forth. 
0051. Next, a determination is made whether the selected 
client is connected to the cluster of clients (decision block 
308). If the selected client has no connections or if a deter 
mination is made that the selected client has insufficient con 
nections with the cluster (“no' from decision block 308), 
another client is selected (block 304) and the procedure 300 is 
repeated for the newly selected client. However, if the 
selected client has sufficient connections to the cluster (“yes” 
from decision block 308), the selected client is added to the 
cluster 310. 
0052 For example, a client may be determined to have 
sufficient contacts with the cluster if the client has a prede 
termined number of friends that are members of the cluster 
already. Thus, a determination may be made as to whether the 
selected client has one or more friends that are members of the 
cluster. If a sufficient number of friends of the selected client 
are members of the cluster, the client may be added to the 
cluster. However, if the selected client has no friends (e.g., the 
selected client's friends list is empty) or an insufficient num 
ber of the selected client's friends are members of the cluster, 
the client is not added to the cluster. 

0053 A determination is then made whether the cluster 
has reached a predetermined number of clients (decision 
block 312). If the cluster has not reached the predetermined 
number of clients (“no' from decision block 312), another 
client is selected (block 304) and the process 300 is repeated. 
However, if the cluster is determined to have reached the 
predetermined number of clients (“yes” from decision block 
312), additional clients are not added to the cluster and the 
procedure continues to block 314 as further described below. 
In embodiments, the number of clients in the cluster of clients 
may be adjusted by the service provider furnishing the social 
networking service or by the client (e.g., service provider 102 
or client 104(1) of FIG.1). For example, the size of the cluster 
may be adjusted to increase or decrease the number of friends 
that may be suggested to the client, to improve the quality of 
the Suggestion (e.g., to improve the likelihood that the friends 
Suggested will be accepted by the client), and so forth. 
0054) Once the cluster of clients is identified (block 302), 
one or more clients of the Social networking service may then 
be ranked based on the connections of the clients to the cluster 
of clients (block 314). For instance, in one embodiment, 
clients of the Social networking service that have one or more 
friends in the cluster of clients may be ranked based on the 
number of friends the clients share with the cluster, the first 
client, and so forth. Ranking of the clients may be used to 
determine whether the client or clients being ranked are to be 
Suggested as a friend to the first client, the order of suggestion 
of the clients being ranked in the list of suggested friends, and 
so forth. 

0055 A ranked suggestion list is then generated from the 
ranking of clients (block 316). In embodiments, the ranked 
Suggestion list contains identifiers (e.g., usernames, screen 
names, and so forth) and may include descriptive information 
describing each client identified as a client to be suggested as 
a friend, arranged in the order of ranking. In embodiments, 
the ranked suggestion list may further include information to 
allow the first client to interact with the suggested clients 
(e.g., email address, instant messaging address, and so forth). 
A list of suggested friends may then be generated based on the 
ranked suggestion list and presented to the client (block 318). 
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0056. An example implementation of the process 300 of 
FIG. 3 to identify a list of suggested friends for a client of a 
social networking service is now described with reference to 
FIGS. 4 and 5. FIG. 4 illustrates an example social network 
ing service 400. As shown in FIG. 4, the social networking 
service 400 may be utilized by one or more clients 104(1)- 
104(n) to interact with one another as described in relation to 
FIG. 1. Connections between clients 104(1)-104(n) are illus 
trated by dashed lines in FIG. 4. Thus, any two clients con 
nected by a dashed line may be connected as friends within 
the service 400 (e.g., one or both of the clients may have the 
other listed as a friend in that client's friends list). 
0057. A cluster of clients may be selected from among the 
clients 104(1)-104(n) of the social networking service 400. 
The cluster of clients includes the client for which the Sug 
gestion of friends is to be made (e.g., client 104(1)) and other 
clients of the social networking service 400 that are related to 
the client 104(1) through one or more degrees of separation. 
0058. In implementations, the cluster of clients may ini 

tially contain the client 104(1). A client (e.g., client 104(3) 
that is a friend of the client 104(1) (e.g., listed in the first 
client's friends list) may be selected at random. Since the 
selected client 104(3) is listed in the friends list of the client 
104(1), the selected client 104 (3) may be added to the cluster. 
Thus, friends of the client 104(1) (e.g., clients 104(3)-104(6)) 
may be added to the cluster. Thereafter, these clients 104(3)- 
104(6) may be utilized to identify other clients (e.g., clients 
104(2), 104(7)-104(n)) that may be members of the cluster of 
clients but that are not themselves friends of the client 104(1) 
and are thus an additional degree of separation from the client 
104(1). 
0059 For example, additional clients (e.g., clients 104(2), 
104(7), 104(8), 104(9) and 104(10)) that are friends of the 
clients 104(3)-104 (6), but that are not themselves friends of 
the client 104(1) may be identified (e.g., from the friends lists 
of the clients 104(3)-104(6)). These clients may then be 
selected to determine if they have sufficient connections to the 
cluster of clients (e.g., a sufficient number of friend that are 
members of the cluster) and should be added to the cluster. 
This process may be repeated for clients (e.g., clients 104 
(11)-104(n)) that are further degrees of separation from the 
client 104(1) until the cluster of clients has reached a prede 
termined size (e.g., a predetermined number of clients), or 
until each of the clients 104(1)-104(n) of the social network 
ing service 400 has been considered. 
0060 FIG. 5 illustrates an example cluster of clients 500 
selected from among the clients 104(1)-104(n) of the social 
networking service 400 of FIG. 4. In the embodiment illus 
trated, the cluster of clients 500 includes clients 104(1)-104 
(6) which share multiple connections with the other clients of 
the cluster 500. Clients 104(1)-104(9) of the social network 
ing service 400 of FIG. 4 that have connections to the cluster 
of clients 500 (e.g., clients 104(2)-104 (6) but which are not 
connected to the client 104(1) may then be ranked as dis 
cussed in the description of process 300 of FIG. 3 to deter 
mine those clients that may be suggested as friends to the 
client 104(1). For example, in FIG. 5, client 104(2) may be 
ranked as a good friend Suggestion for client 104(1) since 
client 104(2) is also a member of the cluster 500, shares 
connections (e.g., as common friends) with clients 104(3)- 
104(6) that are friends of the client 104(1), but is not con 
nected to the client 104(1). 
0061 FIG. 6 illustrates a procedure 600 in an example 
implementation in which data from data providers is aggre 
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gated to generate a list of Suggested friends for a client. In 
implementations, aggregate client interaction data 602 may 
be received from one or more data providers. The aggregate 
client interaction data 602 may describe interactions of the 
client for which a friend suggestion is to be made with other 
clients of the Social networking service. As discussed in rela 
tion to FIG. 2, a variety of data may be provided from various 
data providers. For example, aggregate client interaction data 
604 may include friend Suggestions made by the data provid 
ers. Aggregate client interaction data 604 may also include 
information that may be used to generate weighting factors to 
rank the friend Suggestions. Still further, aggregate client 
interaction data 604 may describe interactions client device 
204 Such as the sharing of a photograph with another-client of 
the Social networking service, the posting of comments in a 
blog site visited by another client of the social networking 
service, and so forth. This information may be used to gen 
erate additional friend Suggestions, weight existing friend 
Suggestions, and so forth. 
0062. As illustrated, the ranked suggestion list 604 may be 
augmented based on the aggregate client interaction data 602 
to generate an augmented ranked Suggestion list 606. In 
implementations, the aggregate client interaction data 602 
may include friend Suggestions made by data providers such 
as other clients, other network services and so forth. The 
friend Suggestions may be ranked and added the ranked Sug 
gestion list 604 to generate the augmented ranked suggestion 
list 606. 

0063 Friend suggestions may be ranked using a variety of 
criteria. In implementations, friend Suggestions may be 
weighted by applying one or more weighting factors. For 
instance, in Some embodiments, data providers that make 
friend Suggestions may be assigned weighting factors that 
may be used to rank the friend Suggestions made by the data 
provider. The weighting factors may comprise scores that 
indicate the relative quality of friend Suggestions made by the 
data provider in comparison with other data providers. Friend 
Suggestions in the ranked suggestion list 604 made based on 
connections of clients with the cluster of clients may also be 
ranked by application of a weighting factor in this manner. 
Other weighting factors may also be used. For instance, in 
implementations, friend suggestions made by multiple 
Sources may be weighted. For example, if a data provider 
makes friend Suggestion that that already contained within 
the list of Suggested friends, the weight given to the friend 
Suggestion may be adjusted (e.g., increased or decreased) to 
indicate that the friend Suggestion has been made by multiple 
SOUCS. 

0064. In implementations, the weighting factors applied to 
friend Suggestions may be adjusted over time based on past 
friend Suggestions. For example, the weighting factor 
assigned to a data provider may be adjusted based on the 
historical ratio of acceptances to rejections 608 of friend 
Suggestions made by the data provider. Thus, in one embodi 
ment, when friend suggestions from a data provider are con 
sistently accepted the weight given to that data provider may 
be increased. Conversely, when friend suggestions from a 
data provider are consistently rejected the weight given to that 
data provider may be decreased. In this manner, the relative 
weight given to data received from each data provider may be 
adjusted over time based on the past performance of sugges 
tions made using data received from that data provider. In 
implementations, similar weighting factors may be applied to 
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the ranked suggestion list 604. This weighting factor may 
likewise be revised over time using acceptance/rejection data 
in a feedback loop. 

CONCLUSION 

0065. Although the invention has been described in lan 
guage specific to structural features and/or methodological 
acts, it is to be understood that the invention defined in the 
appended claims is not necessarily limited to the specific 
features or acts described. Rather, the specific features and 
acts are disclosed as example forms of implementing the 
claimed invention. 

What is claimed is: 
1. A computer implemented method comprising: 
selecting a client of a Social networking service; and 
generating a list of Suggested friends for the selected client 

based on interactions of the selected client with other 
clients of the Social networking service via the Social 
networking service. 

2. A method as recited in claim 1, wherein the interactions 
via the Social networking service include sending or receiving 
emails. 

3. A method as recited in claim 1, wherein the interactions 
via the Social networking service include sending or receiving 
instant messages. 

4. A method as recited in claim 1, wherein the interactions 
via the Social networking service include posting comments. 

5. A method as recited in claim 1, wherein the interactions 
include interactions described in data received from one or 
more data providers. 

6. A method as recited in claim 1, wherein the generating 
includes ranking the one or more clients in the list 

7. A method as recited in claim 6, wherein the ranking is 
based on the connections of the one or more clients with a 
cluster of clients to generate a ranked Suggestion list of the 
one or more clients, the list of Suggested friends being based 
on the ranked suggestion list. 

8. A method as recited in claim 6, wherein the ranking is 
based on one or more weighting factors. 

9. A method as recited in claim8, wherein at least one said 
weighting factor is adjusted based on past acceptance or 
rejection of friends suggested to the first client by the data 
provider. 

10. A method as recited in claim 1, wherein the selected 
client is part of a cluster of clients that were identified based 
on whether the clients have connections, one to another. 

11. One or more computer-readable storage media com 
prising instructions that are executable to implement a social 
networking service that is configured to generate a list of 
Suggested friends for a selected client of the Social network 
ing service based on interactions of the selected client with 
one or more other clients of the social network service, the 
interactions described by data received from one or more data 
providers. 

12. One or more computer readable media as recited in 
claim 11, wherein the one or more friend Suggestions are 
weighted with at least one weighting factor. 

13. One or more computer readable media as recited in 
claim 11, wherein the one or more other clients are ranked 
based on the connections of the one or more other clients with 
a cluster of clients to generate a ranked Suggestion list, the list 
of Suggested friends being based on the ranked suggestion 
list. 
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14. One or more computer readable media as recited in 
claim 13, wherein the cluster of clients is identified by select 
ing clients of the plurality of clients to be in the cluster of 
clients based on whether the clients have connections to the 
cluster of clients. 

15. A system implemented by one or more computing 
devices, the system configured to perform operations com 
prising: 

identifying a cluster of clients from a plurality of clients of 
a Social networking service; and 

generating a list of Suggested friends for a selected client 
from the cluster based on interactions of the clients to 
communicate, one with another. 
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16. A system as recited in claim 15, wherein the interac 
tions include sending or receiving emails. 

17. A system as recited in claim 15, wherein the interac 
tions include sending or receiving instant messages. 

18. A system as recited in claim 15, wherein the interac 
tions include posting comments. 

19. A system as recited in claim 15, wherein the interac 
tions are described in data received from one or more data 
providers. 

20. A system as recited in claim 15, wherein the generating 
is performed using a weighting factor. 
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