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(57) ABSTRACT 

The present invention generally relates to communication and 
controlled sharing of digital content among networked users, 
and is more particularly concerned with creation of an 
improved sharing network for relaying data among linked 
nodal members of a social network. An ad hoc network may 
be a hybrid P2P network that conforms to a virtual peer 
representation accessible as a single node from outside the 
given social network nodes. Members of a pre-existing social 
network may selectively activate embedded latent peers and 
link to an aggregation node to form a hybrid P2P network. 
Content may be shared in a controlled distribution according 
to level rights among participating network nodes. Playlists 
and/or specialized user interfaces may also be employed to 
facilitate content sharing among social network members of a 
virtual peer. 
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SYSTEM AND METHOD OF SHARING 
CONTENT AMONG MULTIPLE SOCIAL 

NETWORK NODES USING AN 
AGGREGATION NODE 

FIELD OF THE INVENTION 

2 
social distribution network are established to prevent the con­
tent from going to the general public. The networked rela­
tionship that is dynamically created by sharing content from 
the originating user to other invited members creates a social 
network for purposes of sharing content in a limited and 
controlled fashion. Additional details regarding this particu­
lar type of social network and associated content sharing 
features is disclosed in U.S. patent application Ser. No. 
11/516,231, entitled "SYSTEM AND METHOD FOR 

The present invention generally relates to connnunication 
and controlled sharing of digital content among networked 
users, and is more particularly concerned with aggregating 
content and/or associated metadata within a pre-existing 
social network for internal and/or external access via a virtual 
peer. 

10 RIGHTS PROPAGATION AND LICENSE MANAGE­
MENT IN CONJUNCTION WITH DISTRIBUTION OF 
DIGITAL CONTENT IN A SOCIAL NETWORK", filed on 
Sep. 6, 2006, currently pending, which is hereby incorporated 

BACKGROUND OF THE INVENTION 15 

by reference herein in its entirety for all purposes. 
In another specific example of a social network, users 

create a snapshot of a social network interaction via a social 
network "circuit". Such social network circuits create unique 
dynamic social network instances depending on which mem­
bers in a potential social network are actually participating in 

20 some form of actual connnunication. Additional details 

The increased availability of network-capable computing 
devices has led to a wide variety of connnunication options 
for users. Users can exchange messages and content through 
various connnunication systems including e-mail, instant 
messaging, chat rooms, bulletin and discussion boards, file 
sharing applications, and biogs and other web sites. For 
example, instant messaging systems such as Internet Relay­
Chat (IRC), ICQ, AOL Instant Messenger, Yahoo! Messen­
ger, and Microsoft's MSN Messenger are widely used by 25 

many users on the Internet. Similar systems are available for 
messaging within local networks, as well. 

Various arrangements of the previously-listed (and other) 
communication systems have been proposed for use in so­
called "social networking" systems. Generally speaking, a 30 

"social network" refers to a group of persons or other entities 
("members") linked to one another through one or more types 
of social connections. Social networks are also connnonly 
referred to as "friend-of-a-friend" networks, although social 
networks may of course include or consist entirely of entities 35 

linked by social connections other than friendship. For 
example, a social network can include members linked to one 
another by connections including common friendship, place 
or field of employment, place of education, place of resi­
dence, membership in a club or other group, or connnon 40 

hobbies or topical interests. Many social networking systems 
attempt to provide computer-based tools for maintaining, 
enhancing, and creating social networks. 

For example, social networking web sites provide users 
with web space to create a profile and link to various other 45 

users designated as "friends." See, for example, http://www­
.myspace.com, http://www.facebook.com, and http://www­
_friendster.com. Users of such sites can post messages and 
other content to web pages accessible to various parties of 
their choosing (for example, to "friends only" or to the public 50 

at large). Social networking sites may also utilize instant 
messaging and online chat rooms that allow for near-instan­
taneous connnunication between users. 

Social networks and the interactions thereof may develop 
from a variety of different systems for establishing, modeling, 55 

and/or managing the social network relationships and corre­
sponding infrastructure. In one particular example, social 
networks can be created for providing "limited viral distribu­
tion" of digital content among a plurality of invited users. A 
content provider may limit the extent to which selected digital 60 

content may be shared by establishing a "degree of separa­
tion", or maximum level distance from a content provider the 
content can be distributed through a dynamically created 
sharing network. In this example, a user wants to seed digital 
content to a select group of people and allow them to have 65 

freedom to spread the content further, at their discretion, and 
to users of their choice. However, certain controls on the 

regarding this particular type of social network and associated 
content sharing features is disclosed in U.S. patent applica­
tion Ser. No. 11/526,955, entitled "SYSTEMS AND METH­
ODS FOR DISCOVERING, CREATING AND MANAG­
ING SOCIAL NETWORK CIRCUITS", filed on Sep. 26, 
2006, currently pending, which is hereby incorporated by 
reference herein in its entirety for all purposes. 

Other related known examples of networking tools provide 
mapping of social networks based on correlating contact lists. 
For example, tools such as Huminity (http://www.huminity­
.com) may "traverse" a social network based on buddy or 
contact lists and provide a representation of the social net­
work. Unlike the disclosure above regarding creation and 
management of social network "circuits", these representa­
tions are based on static contact lists as opposed to actual live 
connnunication among networking members. 

Although the above social network instances and content 
sharing technologies provide valuable features and steps, it 
may be desirable to adapt such technologies to acconnnodate 
still further advancements. For example, it may be desirable 
to adapt social network instances to provide improved sharing 
techniques by way of integrated peer-to-peer (P2P) content 
sharing. More particularly, improved sharing networks are 
needed for relaying data among linked nodal members of a 
social network. Although various social networking tech­
nologies exist, no solution that addresses all the features and 
aspects of the present subject matter has been developed. 

BRIEF SUMMARY OF THE INVENTION 

Objects and advantages of the invention will be set forth in 
part in the following description, or may be obvious from the 
description, or may be learned through practice of the inven­
tion. 

One aspect of the present subject matter concerns features 
by which a hybrid peer-to-peer (P2P) network is used for 
sharing content in a pre-existing social network. Exemplary 
pre-existing or dynamically created social network technolo­
gies include Friend-Of-A-Friend (FOAF) social networks for 
controlled viral content distribution, social network circuit 
instances for defining live connnunication links among net­
worked users, and social networks formed by any other suit­
able network-based connnunication technology, including 
e-mail, instant messaging, web-based connnunications, file 
and content sharing, audio communications including cellu­
lar and VoIP telephony, and the like. Members of a pre­
existing social network may selectively choose to form an 
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additional content sharing network and can tum their pre­
existing network into a virtual peer which may then be acces­
sible as a single node from outside the new content-sharing 
network. 

In one particular embodiment related to such exemplary 
aspect, a method of sharing content among multiple network 
nodes in a pre-existing social network includes an initial step 
of forming a virtual peer. This process may include a first step 

4 
server, supemode or the like). When the peers associated with 
each content sharing node are activated and connected to the 
aggregation node, the aggregation node is configured for 
collecting digital content and/or metadata about such content 
from such nodes. A user interface associated with the client 
may then provide visual information to a client user, includ­
ing a list of digital content that is shared among the content 
sharing nodes in the social network. 

In accordance with another aspect of the present technol­
ogy, the aggregation node in the P2P system is used to dis­
tribute shared content using FOAF level-rights which specify 
a user's access rights to shared content based on their level or 
"degree of separation" from an originating node. The proxy is 
configured to calculate the level distance between any two 

of providing each network node with an embedded peer. A 
first network node then decides to establish a virtual peer for 10 

sharing content and activates a latent ( or dormant) peer asso­
ciated with such first network node. The first network node is 
then communicatively connected to an aggregation node, 
such as a proxy, supernode, central server or the like. A unique 
identifier is then established by either the first network node 15 sharing nodes in a social network. In one embodiment, a 

proxy or supemode aggregates content and issues level-rights 
or content modified in accordance with such level-rights 
based on the level distance among sharing nodes in a social 
network. This determination oflevel distance by a centralized 

or the aggregation node and provides anidentifierthat enables 
other nodes in the network to identify the virtual peer and also 
join. The unique identifier also enables other nodes external 
to the network to view the virtual peer as a single node in the 
P2P content sharing network. The aggregation node also 
functions as a communication end-point for the virtual peer, 
thus making it possible for multiple social network nodes 
communicatively connected to the aggregation node to be 
addressed with a single request in a manner that is transparent 
to the participating network nodes. 

20 aggregation node differs from alternative configurations 
where level distance is established based on what user a given 
node receives an invitation from to view content or join the 
social network. 

With further reference to the above exemplary content 
sharing methodology, the virtual peer construct formed by at 
least one aggregation node and other participating network 
nodes may facilitate additional content sharing functionality. 

In other embodiments, the proxy may also be used to create 
25 and distribute play lists across the P2P network members. The 

play lists may be different for every node that is linked to the 
proxy. 

Other features and aspects of the present invention are 
discussed in greater detail below. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The foregoing and other features, aspects and advantages 
35 of the present invention will become better understood with 

regard to the following description, appended claims and 
accompanying drawings where: 

In some embodiments, digital assets are is distributed in a 30 

controlled fashion among network node members of the vir­
tual peer by using FOAF level rights defined by an originating 
node who is the source of the assets. The actual level distance 
between an originating node and recipient nodes in the net­
work may be calculated by the aggregation node. Additional 
embodiments use the virtual peer construct to provide playl­
ists to be played on selected network nodes. Content on the 
created playlists may be organized based on a receiving 
node's position relative to other nodes in the virtual peer. Still 
further embodiments employ user interfaces for viewing the 
play lists or shared digital content. Play list content may be 
arranged by distance from a current node, node weight, and 
other factors. In some embodiments, participating nodes may 

FIG.1 provides a block diagram representation of an exem­
plary network interaction among multiple clients, a license 

40 server and a proxy server in a social network; 
FIG. 2 provides an interconnection schematic diagram of 

an exemplary social network, including an exemplary social 
network circuit portion thereof; 

be limited in their ability to view and/ or access shared content 
depending on their level in the social network. 

In more particular exemplary embodiments, the visual 
information provided by the user interface includes a first list 

FIG. 3 provides a block diagram of exemplary hardware 
45 and software components and interaction for use with social 

network circuits such as that illustrated in FIG. 2; 

of content that is shared by the given client and a second list 
including content that is shared by other content sharing 
nodes in the network. The display lists may be limited to 50 

display content received from other sharing nodes in the 
network up to a maximum degree of separation from the 
client. The lists may correspond to playlists, with content 
organized in a sequential order based on such criteria as the 
level number of the sharing node from which each piece of 55 

content is received or the level of interconnection of each 
sharing node from which each piece of content is received. A 
list of nodes which are linked to share content in the network 
may also be provided. 

Another exemplary embodiment of the present subject 60 

matter concerns the structure of a client configured to com­
municate with other nodes in the social network that are 
linked together and represented as a virtual peer. The content 
sharing nodes in such an arrangement include the client and at 
least one other content sharing node which respectively have 65 

an embedded peer for establishing an activated direct or indi­
rect connection to an aggregation node (e.g., a proxy, central 

FIG. 4 provides a block diagram of exemplary functional 
components within a client communicating in a social net­
work instance capable of establishing a virtual peer for shar­
ing content; 

FIG. 5 provides a block diagram representation of exem­
plary network interaction in a social network circuit, such as 
that of FIG. 2, linked to an aggregation node for establishing 
a virtual peer configuration; 

FIG. 6 provides a flow chart of exemplary steps in a method 
for aggregating content from multiple network nodes in a 
pre-existing social network into a virtual peer; and 

FIG. 7 illustrates an exemplary display via a user interface 
portion of the client structure represented in FIG. 3. 

Use of like reference numerals in different features is 
intended to illustrate like or analogous components. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention will now be described in detail with refer­
ence to particular embodiments thereof. The embodiments 
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are provided by way of explanation of the invention, and are 
not meant as a limitation of the invention. It will be apparent 

6 
accordance with certain controls on distribution. Users are 
designated generally in FIG. 1 as nodes, although it should be 
appreciated that more specific representations such as clients, 
peers, or the like may be employed in other embodiments. An 
originating node 10 identifies digital content that is to be 
shared with other nodes in a network. It should be appreciated 
that users of the disclosed technology, including originating 
node 10 as well as recipient nodes may correspond to indi­
viduals, groups of individuals, business entities, etc. and 

to those skilled in the art that various modifications and varia­
tions can be made in the present invention without departing 
from the scope and spirit of the invention. For example, 
features described or illustrated as part of one embodiment 
may be used with another embodiment to yield a still further 
embodiment. Thus, it is intended that the present invention 
include these and other modifications and variations as come 
within the scope and spirit of the invention, including the 
appended claims and their equivalents. 

10 should not be a limiting feature of the present subject matter. 

The technology discussed herein makes reference to serv­
ers, databases, software applications, and other computer­
based systems, as well as actions taken and information sent 

In one example, originating and recipient nodes may be 
embodied by such physical systems as a personal computer 
(PC), mobile terminal device (e.g., cellular telephone), Per-
sonal Digital Assistant, or the like. 

Before an originating node actually distributes digital con-
tent, certain distribution parameters that establish limitations 
on how the digital content is to be distributed to one or more 
recipient nodes must be selected. Distribution parameters can 
include such information as a level limit representative of the 

20 maximum number of "degrees of separation" allowed 
between the originating node and any recipient node. In the 
example of FIG. 1, originating node 10 designates a level 
limit of three levels, which means that the selected digital 
content can only be distributed up to a maximum of three 

to and from such systems. One of ordinary skill in the art will 15 

recognize the inherent flexibility of computer-based systems 
allows for a great variety of possible configurations, combi­
nations, and divisions of tasks and functionality between and 
among components. For instance, server processes discussed 
herein may be implemented using a single server or multiple 
servers working in combination. Databases and applications 
may be implemented on a single system or distributed across 
multiple systems. Distributed components may operate 
sequentially or in parallel. When data is obtained or accessed 
between a first and second computer system or component 
thereof, the actual data may travel between the systems 
directly or indirectly. For example, if a first computer 
accesses a file or data from a second computer, the access may 
involve one or more intermediary computers, proxies, and the 
like. The actual file or data may move between the computers, 

25 levels away from the originating node 10. 
Distribution parameters can also include an initial distri­

bution list that designates the starting nodes for the dynami­
cally created social network. In the example of FIG. 1, origi­
nating node 10 selects three users in an initial distribution list, 

or one computer may provide a pointer or metafile that the 
second computer uses to access the actual data from a com­
puter other than the first computer. 

30 corresponding to level one (1) nodes 12a, 12b and 12c. Level 
one recipients 12a, 12b and 12c are then free to distribute to 
any entity they wish that is not specifically blocked by the 
originating node. For example, in accordance with a second 
level of content distribution as illustrated in FIG. 1, level one The present disclosure also makes reference to the relay of 

communicated data over a network such as the Internet. It 
should be appreciated that such network communications 
may also occur over alternative networks such as a dial-in 
network, a local area network (LAN), wide area network 
(WAN), public switched telephone network (PSTN), the 
Internet, intranet or Ethernet type networks and others over 40 

any combination of hard-wired or wireless communication 
links. 

35 recipient 12a may choose to send the selected digital content 
to level two (2) recipient 14a, while level one recipient 12b 
may choose to send the digital content to multiple nodes 14b, 
14c and 14d and level two recipient 12c does not further 
distribute the content. In accordance with a third level of 

The various computer systems discussed herein are not 
limited to any particular hardware architecture or configura­
tion. Any suitable prograniming, scripting, or other type of 45 

language or combinations oflanguages may be used to imple­
ment the teachings contained herein. 

The present disclosure provides several instances of com­
munication systems that include social network circuit func­
tionality. For purposes of example only, the present disclosure 50 

uses several examples involving instances of dynamically 
created social networks configured for limited distribution of 
digital content as well as social network circuit instances 
involving instant messaging (IM) or other communication 
systems. However, one of ordinary skill in the art will under- 55 

stand that the principles and teachings contained herein are 
applicable not only to the social network instances disclosed, 
but to other social network communication instances, such as 
those occurring via any other suitable network-based com­
munication technology, including e-mail, instant messaging, 60 

web-based communications, file and content sharing, audio 
communications including cellular and VoIP telephony, and/ 

content distribution, node 14a decides to forward the digital 
content to level three (3) recipient 16a, node 14c shares the 
digital content with level three recipient 16b, and peers 14b 
and 14d do not share the content with further nodes. Level 
three recipients 16a and 16b are restricted in this particular 
example from further distributing the selected digital content 
since originating node 10 defined a distribution level limit of 
three. 

As observed from the layered communication among net­
worked users depicted in FIG. 1, the entire spectrum of dis­
tribution is not defined by the originating node. Instead, the 
subject content distribution network involves dynamic ( or 
viral) distribution as opposed to a predetermined configura­
tion. Originating node 10 doesn't know if the selected digital 
content will reach three or three-hundred people, but it will 
not be distributed beyond three levels deep in the dynamically 
created social network. It should be appreciated that the con-
tent distribution depicted in FIG. 1 is for exemplary purposes 
only and many variations are possible in accordance with the 
disclosed technology. More particularly, each node in a given 
level n may decide to share with a lesser or greater number of 
nodes in the next level n+l than is actually illustrated in FIG. 
1. 

or the like. 
With more particular reference to a first example of a social 

network with which the features and steps of the presently 
disclosed technology may be integrated, FIG. 1 illustrates an 
exemplary social network of users sharing digital content in 

Additional distribution parameters that are specified by 
originating node 10 include alteration definitions for one or 

65 more of the three allowable levels in the social network. 
Alteration definitions may define degradation characteristics 
for the digital content, such as a number of frames per second, 
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file resolution, file size, length, color or bit rate, or other file 
characterization parameters as will be known or appreciated 
by one of ordinary skill in the art. Alteration definitions may 
also define an augmentation file, such as but not limited to a 
visible or invisible watermark or other hindrance, an adver­
tisement, a portion of text, or a supplemental audio or video 
segment for appending, prepending or otherwise incorporat­
ing into the digital content. Another parameter may corre­
spond to a maximum number of total recipient nodes for 
overall distribution or for maximum distribution per level. A 10 

still further distribution parameter may include one or more 
relationship types for identifying desirable characteristics or 
limitations associated with recipient nodes authorized to 
receive versions of the digital content. In one example, origi­
nating node 10 may select a digital video for controlled dis- 15 

tribution to recipient nodes and may wish to degrade the 
quality level of the video as it spreads farther away from the 
originating node. In one example, level-one nodes 12a, 12b 
and 12c receive a highest quality video from originating node 
10. Level-two recipient nodes 14a, 14b, 14c and 14d receive 20 

a medium quality version of video, and level-three nodes 16a 
and 16b receive a version that is low quality and has adver­
tisements preceding the video playback. 

Before originating node 10 is able to share digital content 
to other nodes in the network of FIG. 1, a desktop application 25 

provided on the originating node's computing system gener­
ates certain information, including a key ID, which corre­
sponds to a unique identifier for the selected digital content 
and also a license key seed (LKS). The LKS is a value that is 
only known by the originating node 10 and a FOAF license 30 

server (FLS) 50, and is used to encrypt the digital content. A 
distribution package including all such information ulti­
mately contains a form of the digital content that has been 
encrypted and locked with a license "key". The result is an 
encrypted file that can only be unlocked by a person who has 35 

obtained a license with the required key for decrypting the 
digital content. Such a license may be received by a recipient 
node from FLS 50. 

8 
entnodes 12a-12c, 14a-14d, l6a-l6b, etc. carmotmodifythe 
digital content before forwarding the content downstream to 
the next level ofuser(s), if allowed. 

In another distribution scenario related to the social net­
work of FIG. 1, an arrangement utilizing a proxy server and 
hybrid P2P model provides additional efficiencies. When a 
social network employs FLS server 50 and a proxy server 55 
in combination, all previously intra-node communications 
can flow through proxy server 55. Proxy server 55 brings a 
capability to manage DRM and content propagation transpar­
ently on behalfoforiginating node 10. Proxy 55 also offloads 
DRM management by taking over DRM functions on behalf 
of the originating node automatically as content is introduced 
into the network. In accordance with the technology disclosed 
herein, a complete and lossless form of digital content is no 
longer required to be passed to each recipient node in the 
social network. In contrast, only the form of digital content 
that each recipient node is authorized to view is ultimately 
passed to each requesting recipient peer. In addition, any 
augmented files which are designated by the originating node 
for appending, prepending or otherwise integrating with a 
form of the digital content do not need to be stored at each 
level in the network. Instead, the video advertisement, 
graphic or text, or other augmentation file can be extracted 
from the Internet or fetched from originating node 10 by the 
proxy server 55 ( or other designated generation peer) during 
a step of generating a rights-managed form of the digital 
content. By utilizing references and loading the content only 
when needed, the file size of shared content can be reduced. 

Additional description regarding aspects of controlled con­
tent distribution as implemented in a social network such as 
briefly discussed above with reference to FIG. 1 are disclosed 
in the following currently pending patent applications, co­
owned by Qurio Holdings, Inc., which are incorporated by 
reference in their entirety for all purposes: U.S. patent appli­
cation Ser. No. 11/516,294 entitled "System and Method for 
Controlled Viral Distribution of Digital Content in a Social 
Network", filed Sep. 6, 2006 and U.S. patent application Ser. 
No. 11/528,155 entitled "System and Method of Using a In one embodiment of content sharing as effected by the 

dynamically created social network of FIG. 1, FLS server 50 
is a stand-alone centrally hosted license server (without the 
involvement of a proxy server 55) that is accessible from the 
systems of an originating node and recipient nodes. It should 

40 Proxy Server to Manage Lazy Content Distribution in a 
Social Network", filed Sep. 27, 2006. 

Another example of a social network environment in which 
features of the presently disclosed technology may be imple­
mented will now be discussed with reference to FIGS. 2 and be appreciated that although FLS 50 ( and proxy server 55) are 

only depicted in FIG. 1 as being in bi-directional communi­
cation via dashed lines with a closest subset of network nodes, 
such communication is actually provided for each node in the 
network when those respective servers are utilized. The lim­
ited depiction is merely provided for ease of illustration. 

45 3. FIG. 2 illustrates an exemplary static social network 20 as 
shown from the point of view of "User A." Although the 
figures provided herein use a diagram form, it will be appre­
ciated that social networks may be illustrated in many differ­
ent ways. For example, a social network can be visualized as 

50 a circle, a tree or graph, a diagram, a node map with expand­
able/collapsible nodes, a table, etc. 

When FLS 50 functions as a stand-alone license server 
without the use of a proxy server 55, FLS 50 is responsible for 
issuing licenses for each level of recipient nodes in the social 
network, while the nodes in the peer-to-peer network are 
responsible for content propagation. In accordance with the 
DRM model of FIG. 1, originating node 10 only shares a 55 

content license key with FLS 50, so that FLS 50 can issue 
licenses. For security reasons, such key is not shared with 
recipient nodes 12a-12c, 14a-14d, and 16a-16b, or other 
nodes when available. FLS 50 includes in part a license 
assignment module that creates licenses for received content 60 

in response to an access request from a recipient node. 
Licenses are created according to the level-rights and distri­
bution parameters defined for the particular node levels asso­
ciated with the given digital content. A license generated by 
FLS 50 includes a key that can be used to unlock, or decrypt 65 

the content that was previously encrypted by a user's content 
distribution desktop application. In one embodiment, recipi-

One of skill in the art will note that User A's social network 
includes a plurality of members separated by varying degrees 
of separation from A. In this example, User B is separated 
from User A by a single degree of separation, User C is two 
degrees of separation from User A, and so on. Users D4, DS, 
ES, and E6 are the farthest-separated members of this par­
ticular social network, in this case being separated from User 
A by five degrees of separation. 

As is also known to one of skill in the art, a social network 
such as social network 20 may be generated based on ascer­
taining a variety oflinks between the members. For example, 
social network 20 may be generated through lists of friends or 
contacts, such as would be provided to a social networking 
site. Network 20 may represent the end result of correlating 
e-mail or other contact information, such as a buddy or con-
tact list in an instant messaging application. For example, 
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users Al, B, A3, and A4 may all be linked to user A on the 
basis of being entries in A's address book. Alternatively, 
Users Al, B,A3, andA4 may be on a buddy or contact list in 
an instant messaging application utilized by A. Continuing 
with the latter example, Users AS, A6, and A 7 may be on User 
A4's buddy list, and so forth. One of skill in the art will 
recognize that the social network 20 may be generated based 
on a variety of different sources taken alone or in combina­
tion; for instance, some of the links between the users 
depicted in network 20 may be based on address book entries, 10 

other links based on buddy lists, and still further links based 
on friend preferences provided by the users. Systems and 
methods for administering and using social network circuits 
as described herein may rely on any number and combination 
of underlying social networks. Data defining the underlying 15 

social network( s) may include data obtained from other, pre­
existing social network representations. Alternatively or 
additionally, the underlying social network( s) may be defined 
from social network representations generated specifically as 

10 
particular example. Each client may comprise, for example, a 
user computing device such as a personal computer (PC), 
cellular telephone, or network-capable personal digital assis­
tant (PDA). Each client 102, 104, and 106 includes processing 
capability and has access to one or more forms of computer­
readable storage. Each client 102, 104, and 106 is configured 
to use such processing capability and memory access to load 
and execute software including two software applications 110 
and 112. 

Software application 110 comprises a social network cir­
cuit client application, while software application 112 repre­
sents one or more communication applications. In this 
example, software application 112 is configured to send and 
receive instant messages between and among the clients, and 
in this example is further configured to interface with an IM 
server 108. For example, application 112 may comprise an 
IM application such as AOL Instant Messenger or Yahoo! 
Messenger. 

Software application 110 is configured to provide social 
a basis for social network circuit participation. 

As noted previously, however, a map, diagram or other 
representation of a static social network may be oflimited use 
to User A. For instance, although A may be able to determine 
whether certain members in one or more social networks are 
online, A has no easy way of determining who is in actual 
communication with one another, the extent of such commu­
nication, or desired topics of communication. 

20 network circuit functionality to each client by interfacing 
with one or more social network servers such as social net­
work server 100. Each instance of application 110 is config­
ured to provide session data to server 100, the session data 
including information identifying one or more live commu-

25 nication links between the client and one or more other cli-

Embodiments of the presently-disclosed systems and 
methods may be of value to users such as A. FIG. 2 illustrates 
social network 20 with an exemplary overlay depicting a 30 

social network circuit 22 that may be ascertained by use of the 
technology disclosed in currently pending co-owned U.S. 
patent application Ser. No. 11/526,955 entitled "Systems and 
Methods for Discovering, Creating and Managing Social 
Network Circuits", filed on Sep. 26, 2006 and incorporated by 35 

reference herein in its entirety for all purposes. Briefly, exem­
plary social network circuit 22 includes Users A, B, C, D, and 
E, and is tracked using one or more computing devices that 
receive session information identifying live communication 
links between the users in the circuit. Social network circuits 40 

such as 22 may be presented to one or more users in the circuit 
to assist the user( s) and enhance the overall online experience 
and communication capabilities of the user(s ). The portion of 

ents. For example, application 110 may monitor communica­
tions activities of one or more communications applications 
112 and generate session data therefrom. Additionally or 
alternatively, application 110 may generate session data by 
monitoring other activities of the client, for example, by 
monitoring operating system activities, other applications, or 
network connections. Application 110 may also be further 
configured to provide the client with one or more depictions 
of active and potential social network circuits based on data 
received from server 100. 

Server 100 is configured to receive session information 
from the clients 102, 104, and 106. Server 100 may be pro­
grammed to continuously track one or more social network 
circuits by determining which members of a social network 
are connected by live communication links based on session 
data received from the client applications 110. The server 
may maintain a record of all active, potential, and past social 
network circuits through use of one or more databases, and 
may further maintain records of user preferences and other a static social network (e.g., 20) that includes an identified 

social network circuit instance (e.g., 22) may be represented 
in isolation from the static network as shown by circuit 
instance 22' of FIG. 2. Other graphical representations 
besides a schematic user map as shown in FIG. 2 may also be 
employed to depict the linked members of a social network in 
actual live communication with one another. 

45 configuration settings. 
For example, when one client establishes a communication 

link to one or more other clients, at least one of the involved 
clients sends a message to server 100 including session infor­
mation. For instance, the client application 110 may be con-

50 figured so that session information is sent to server 100 after 
the client initiates communication with another client and Social network circuits as briefly described above may be 

used by members thereof for a variety of different communi­
cation purposes, including content distribution, collabora­
tion, gaming, messaging, and topic-based discussions. Social 
network circuits may be administered and used through use of 55 

a plurality of computing devices linked by network connec­
tions. As was noted above, any type or combination of types 
of network connections are suitable. 

FIG. 3 depicts a block diagram configuration of an exem­
plary social network circuit system as implemented alongside 60 

an instant messaging (IM) network. In FIG. 3, a social net­
work circuit server 100 is shown in communication with a 
plurality of clients 102, 104, and 106, where each client may 
correspond to a different one of communicating users A-E as 
represented in FIG. 2. One of skill in the art will appreciate 65 

that embodiments of the technology disclosed herein could 
include more or fewer clients than the three illustrated in this 

receives some sort of positive response. The server 100 can 
store information identifying the session. When queried as to 
possible circuits involving a client, the server may build an 
n-level diagram based on live sessions. N may be a limit 
specified by the querying client. The server may be further 
configured to observe an upper limit ton based on resource 
considerations. 

Although depicted as a single server in FIG. 3, the social 
network circuit server 100 may be implemented as more 
physical or logical units. For example, the functionality pro­
vided by server 100 may be distributed across a plurality of 
networked servers or even to supernodes within the social 
network. Social network server 100 may be implemented as a 
modular component or process in a larger system, for 
example, as a component in an instant messaging system or 
social network site. Application 110 may be configured to 
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contact server 100 on a continuous or intermittent basis and 
may provide session data including more detail than simply 
identification of communication links. For example, session 
data can include updates as to progress and status of previ­
ously-identified communication links. Similarly, social net­
work circuit server 100 may be configured to track social 
network circuits continuously, in real-time or near-real-time, 

12 
user interface 26 for reviewing communication status, shared 
content and other related parameters associated with the com­
munication among social network nodes. In one example, 
user interface 26 may be a graphic or video display such as 
provided via computer monitor, cellular device LCD display, 
etc., an audio implementation providing description of infor­
mation, a print-out or other means for communicating infor­
mation to a user. Client 24 also includes a peer-to-peer (P2P) 
peer 28 and instant messaging (IM) client 30 (or client for 

or at regular or irregular intervals. In some embodiments, 
social network circuit server 100 may be configured to 
actively query client applications for session and other data. 

The system may be configured so that an active social 
network circuit is not created until one or more users explic­
itly request creation of a circuit. Alternatively, the system may 
be configured to automatically create active circuits based on 
one or more parameters. 

1 o other types of networked communication other than IM). Peer 
28 and IM client 30 are depicted as working side-by-side in 
the social network client 24 in FIG. 4. It should be appreciated 
that such components may alternatively be represented as a 
client 30 operating with an embedded peer 28 as illustrated in 

15 the network of FIG. 5. 
Referring still to FIG. 4, client 24 may include at least one 

communication layer 32 for buffering or otherwise handling 
the actual relay of communicated data as it is sent or received 
over a network. Communication layer 32 may correspond in 
one embodiment to the communications application 110 pre­
viously discussed with reference to FIG. 3. Client software 
layers 34 may handle a variety of other functions, such as but 
not limited to the functions performed by software applica­
tion 112 described above with reference to FIG. 3. It should be 
further appreciated that a client 24 may also include still 
further hardware and/or software components not illustrated 
in FIG. 4, such as but not limited to one or more processors, 
input/output peripheral devices, memory components, etc. 
Since the utilization of such components are readily known 

In the example of FIG. 3, application 110 comprises a 
plug-in to the instant messaging application. One of skill in 
the art will appreciate, however, that application 110 may be 
implemented as a standalone program with communications 
capability. In such an example, no separate communication 20 

application 112 or related server 108 would be used. Further­
more, depending upon the particular communications con­
text, communication application 112 may connect to more or 
fewer servers. For example, assuming communication appli­
cation 112 comprises a peer-to-peer content sharing applica- 25 

tion, no connection to a central communication server 108 is 
necessary. However, if one or more central communication 
servers such as server 108 are utilized by application 112, 
such server( s) may be utilized by social network circuit server 
100 as a source of session data. 

One of skill in the art will appreciate that application 110 
need not be limited to tracking communications links 
between a user via a single application or medium. Instead, 
the system may be configured to monitor address situations in 
which a particular social network member may be connected 35 

to several members of a social network by disparate means. 

30 and appreciated by those of ordinary skill in the art, no addi­
tional discussion of such components or others will now be 
presented. 

Referring now to FIG. 5, clients A, B, C, D and E are 
intended to correlate with exemplary social network circuit 
members as previously described with reference to FIG. 2. 
Users A-E are part of a pre-established social network circuit 
36, in which each of the nodes is already communicating with 
other nodes via the network infrastructure provided by the 
circuit. In the example of an IM network, such users A-E may 
be communicating via a pre-determined IM program such as 
one provided by Yahoo, AOL, Google, Jabber, or others 
known or developed in the art for networked IM communi­
cations. As previously discussed, although the example of an 
IM social network circuit is used in FIG. 5, an FOAF social 

For example, a multi-tasking user M may be linked to one 
member of a social network by an instant messaging connec­
tion while engaging in file-sharing with a second member of 
the social network. Application 110 may be configured to 40 

provide session information about both connections to server 
100. Taking the example further, the user may be further 
connected to a third member of the social network by a VoIP 
telephone link, with the link also monitored by application 
110. 

Multiple instances of application 110 may correspond to 
the same user. Taking the example of multi-tasking user M, 
assume that, rather than using a VoIP telephone link, M is in 
contact with the third member of the social network by a 
cellular telephone link. In that case, one or more instances of 50 

application 110 would provide session data regarding the 
instant messaging and file-sharing links while a separate 
instance of application 110 associated with the cellular con­
nection (such as running on the cellular telephone or at the 
cellular telephone provider) would provide session data 55 

regarding the cellular connection. 

45 network for implementing controlled content distribution as 
discussed relative to FIG. 1, a chat room, an e-mail list or 
other types of social network interactions may also form the 
basic social network members that are linked to form social 
network 36. 

Now that examples of social network instances have been 
described, discussion of supplemental features that may be 
incorporated with such social network technologies will now 
be discussed. A description of how content sharing in a social 60 

network may be adapted for use with an ad hoc virtual peer 
will be discussed with reference to FIGS. 4-7, respectively. 

FIG. 4 depicts an exemplary client configuration 24 for use 
in client systems, such as may be utilized at the originating or 
recipient nodes ofFIG.1 or the clients ofFIG. 3 (correspond- 65 

ing to Users A, B, C, etc. in the social network of FIG. 2). In 
the exemplary embodiment of FIG. 4, client 24 includes a 

Referring still to FIG. 5, each user's client contains an IM 
client 30 and an embedded peer 28. The members of social 
network 36 may selectively decide in whole or in part to form 
an additional content sharing network, at which time latent 
peers 28 become active and are communicatively coupled to 
aggregation node 38 as part of the process of forming a virtual 
peer. A virtual peer is a logical construct enabling a number of 
virtual peer members to appear as a single node in the P2P 
content sharing system. In operation, the aggregation node 38 
helps create the virtual peer by coordinating identification 
and invitation among members in a social network instance. 
After at least one network node joins the virtual peer, a unique 
identifier is assigned to the virtual peer so it can be registered 
and identified by other nodes in the network. Once registered, 
the aggregation node operates as the communication end­
point for the virtual peer and multiple participating network 
nodes can be addressed with a single request to the virtual 
peer address. In one embodiment, each user is unaware that 
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the P2P peer 28 is being used to share content with the social 
network 36. Peers 28 may be dormant, and only become 
active when content sharing among the social network 36 is 
enabled. In another embodiment, each peer 28 is active for 
personal sharing, but is not part of the virtual peer until 
directed to do so by the user. 

14 
responding digital content, but some digital content file types 
enable metadata to be stored within the content file. For 
example, the Joint Photographic Experts Group (JPEG) file 
format enables metadata such as keywords, annotations, reso­
lution, size, camera settings, information describing the cam­
era that captured the image, date and time of capture, location 
such as Global Positioning System (GPS) coordinates, and 
the like to be stored within the image file. The metadata may 
also include information describing the participating network 

With further reference to FIG. 5, it should be appreciated 
that aggregation node 38 may correspond to a number of 
different components. In one embodiment, aggregation node 
38 may comprise a centralized server and/or a proxy server. 
Although the aggregation node 38 could be provided as one or 
more separate communication nodes with distinct function­
ality in one embodiment, other embodiments may integrate 
the same or similar functionality as the centralized FLS server 
50 of FIG. 1, operating alone or in combination with a proxy 
server such as 55 in FIG. 1 such that aggregation node 38 
performs the functionality described herein as well as selec­
tive functions of the license server 50 and/or proxy server 55 

10 node hosting the particular form of content. For example, if 
the participating node is a mobile telephone, the metadata 
may optionally include the make and model of the mobile 
telephone; hardware and software capabilities of the mobile 
telephone such as processor, storage, and memory capabili-

15 ties; and the like. 
Additional details regarding collecting multiple nodes 

together as a virtual peer are disclosed in co-owned and 
currently pending U.S. patent application Ser. No. 11/536, 
888 entitled "Virtual Peer for a Content Sharing System", of FIG. 1. In still further embodiments, aggregation node 38 

may be represented as a supernode. 
In general, peers 28 participating in the social network 36 

may be connected to aggregation node 38 by any type oflocal 
or network connection. For example, the peers 28 may be 
connected to the aggregation node 38 via a direct communi­
cation link such as a wired connection or a local wireless 
connection. A local wireless connection may be, for example, 
a connection according to one of the suite of IEEE 802.11 
standards, the Bluetooth standard, or the like. Alternatively, 
the peers 28 may be connected to the aggregation node 38 
directly or indirectly via one or more nodes in the social 
network 36 or other content sharing network. As another 
alternative, the peers 28 may be connected to the aggregation 
node 38 over the Internet, a Wide Area Network (WAN), a 
Local Area network (LAN), a cellular network, or any com­
bination thereof using a connection oriented protocol such as 
Transmission Control Protocol (TCP) or a connectionless 
protocol such as User Datagram Protocol (UDP). Further 
multiple connections may be used between each peer 28 and 
the aggregation node. 

20 which was filed on Sep. 29, 2006 and which is incorporated 
by reference herein in its entirety for all purposes. The aggre­
gation node 38 may be configured in one exemplary embodi­
ment to perform selected functions of the sponsoring node/ 
agent in the above application, especially with regard to the 

25 process of registering a virtual peer in a P2P content sharing 
network 

FIG. 6 discloses exemplary steps by which networked cli­
ents and an aggregation node form a hybrid P2P network for 
content sharing as a virtual peer. In accordance with such a 

30 method of content aggregation and sharing, the network is 
accessible as an established virtual peer, which means that the 
content shared among the network nodes is aggregated into 
one virtual peer that is addressable or accessible from all the 
internal nodes of the social network 36 (e.g., users A-E in 

35 FIG. 5). Further, the virtual peer may be optionally accessible 
from external nodes as a single entity. 

Referring more particularly to FIG. 6, a first exemplary 
step 40 in a method of aggregating content from multiple 
clients into a networked virtual peer arrangement comprises 

40 providing each network node with an embedded peer. Ari 
exemplary peer may correspond to one of the latent P2P peers 
28 illustrated and discussed with reference to FIGS. 4 and 5. 
A first node owner then decides to establish a sharing net-

To provide efficient content sharing and additional func­
tions as described herein, including but not limited to forming 
and playing content playlists and distributing digital content 
within a social network in a controlled fashion, aggregation 
node 38 operates to obtain selected digital content and/or 
metadata describing all or a portion of a number of different 45 

content pieces shared by the participating nodes. The aggre­
gation node 38 combines ( or aggregates) the metadata and/or 
content into a single collection of data, which may be referred 
to as a metadata catalog, for the virtual peer. Thereafter, the 
aggregation node 38 may serve content discovery requests 50 

from participating nodes or nodes external to the virtual peer 
or the social network by using the metadata catalog. When 
aggregation node 38 aggregates content as opposed to just 
content metadata, aggregation node 38 may selectively cache 
all or a portion of the content shared by the participating peers 55 

in order to efficiently serve content requests. In some embodi­
ments, a metadata catalog may maintain multiple references 
for the same content where the content is hosted by multiple 
participating peers. 

The digital content available at each participating peer may 60 

include, for example, images, videos, hypertext transfer 
markup language (HTML) code, documents, presentations, 
spreadsheets, graphics, audio, or the like. Metadata associ­
ated with each piece of content generally includes informa­
tion describing the content and optionally the participating 65 

peer who is sharing the content. In one embodiment, such 
metadata may be considered distinctly separate from its cor-

work, at which point that owner's peer becomes active and 
connects to the aggregation node in step 42. The aggregation 
node to which the first node owner and others connect oper-
ates as a data communication hub for shared content and may 
be configured with certain content delivery rules as will be 
discussed later in further detail. 

After at least one network node is connected to the aggre­
gation node, a unique identifier for the virtual peer is estab­
lished in step 44. In one embodiment, the first node owner to 
establish the sharing network passes to the aggregation node 
an ID for the network that will be the name for the virtual peer. 
In one embodiment, the virtual peer identifier consists of any 
unique and memorable moniker chosen by the first node 
owner, such as "Richard's Posse" or "Mike's Work Group", 
etc. Other unique identifiers such as but not limited to an 
e-mail address, an IM username or address, an Internet Pro­
tocol (IP) address, a Uniform Resource Identifier (URI) 
including Uniform Resource Locators (URLs) or others, a 
Media Access Control (MAC) identifier and/or any other 
suitable type of parameter for identifying the virtual peer may 
be utilized. In another embodiment, the aggregation node 
establishes the unique identifier for the virtual peer. The 
aggregation node may maintain name space in an internal or 
linked external database for all the virtual peers in a social 
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including linked members in the content sharing network, a 
second display portion 54 including content that the given 
user is sharing, and a third display portion 56 indicating what 
content other linked users in the network are sharing. 

In general, it should be appreciated that the aggregation of 
content and/or content metadata and associated displays or 
information provided to users in the sharing network may be 
configured in various default or user-selectable forms. In one 
example, metadata about the various pieces of digital content 

network. The aggregation node may be configured to reject 
proposed identifiers if they are already taken at that time 
and/or a previous time. The aggregation node may then sug­
gest an alternative identifier for the virtual peer or simply 
request that the first node owner select an alternative identi­
fier. In a still further embodiment, the first node owner may 
serve as the aggregation node for the virtual peer, and other 
network nodes connect to the first node owner. In such 
instance, a name space server (not illustrated) may be pro­
vided separate from the first node owner in order to maintain 
a consistent name space for virtual peers in this and other 
related scenarios. 

The virtual peer identifier established in step 44 will typi­
cally be used for identification purposes within the members 

10 available from network nodes participating in the virtual peer 
configuration are collected by the aggregation node into one 
sharing view which is accessible by all node participants 
equally. In some embodiments, a node owner may limit how 
far and wide that owner's shared content is visible across the 

of the social network instance who connect to the sharing 15 

network, and may also be accessible in some embodiments by 
non-member peers. The identifier for each virtual peer may be 
listed in a directory for discovery by other nodes or web users. 
There may also be a meta-directory about virtual peers that is 
searchable by member and/or non-member peers. Member 20 

and non-member peers use the virtual peer identifier to join to 
the established sharing network, as will now be discussed in 
greater detail. 

Referring still to FIG. 6, additional steps 46-50 involve 
selectively connecting the peers of remaining nodes in the 25 

social network to the aggregation node. More particularly, in 
exemplary step 46, invitations are sent out over the social 
network to all remaining nodes in the given social network 
instance. Each invitation may include the name of the virtual 
peer as uniquely identified in step 44 so that the invited nodes 30 

can pass the identifier back to the aggregation node for veri­
fication purposes if such nodes decide to join the content 
sharing network as indicated in step 50. Before the step 
related to the actual connection of invited nodes to the aggre­
gation node in step 50, the peers in each selected of the invited 35 

nodes are activated in step 48. The activation oflatent peers in 
such invited nodes may occur upon receipt of the invitation to 
join. For example, a message may be sent through the IM 
network that has a link that activates the latent peer and passes 
the peer any information it needs to become part of the shar- 40 

ing network. 
It should be appreciated that other verification procedures 

well known in the art, besides simply providing the unique 
virtual peer identifier, may be utilized for connecting to the 
aggregation node as part of the shared network represented by 45 

the identified virtual peer. In one example, the first originating 
node(s) to establish the network can pass around an additional 
token to invited users that must be presented to the aggrega­
tion node when an invited user decides to join. Also, private/ 
public key mechanisms, rights or licensing schemes or other 50 

predetermined security parameters as are known in the art 
may be utilized. These latter options may be beneficial in 
order to prevent unauthorized peers from joining the virtual 
peer. 

network. For example, a content owner may specify that 
content shared by that owner is only visible up to four levels 
away from that owner in the network. If desired, this type of 
display limitation can be applied based on certain predeter­
mined criteria established by a content owner or by the virtual 
peer, including but not limited to content file, genre, type or 
other characterization parameter relevant to the particular 
form of digital content ( e.g., video, audio, text, image, 
graphic, html, metadata, etc.) 

In accordance with another method for sharing content on 
the virtual peer, a content owner can create FOAF level rights 
(such as briefly described with reference to FIG. 1) for dis­
tributed content. The content owner first creates the level 
rights for each allowable level within an allowed level limit, 
or degrees of separation, between the content owner and other 
potential receiving nodes in the network. After establishing 
the level rights, they are sent from the content owner to the 
aggregation node, which in such case functions at least in part 
as a proxy server. The content is then made available for 
sharing in the virtual peer. When a node member attempts to 
access the content, the aggregation node can calculate the 
distance in levels that the requesting member is from the 
originating node and creates the correct version of content for 
that node based on the established level rights and transfers 
that version of the content to the requesting node. This pro­
cess of data modification in accordance with predetermined 
level rights is typically implemented by steps that are trans-
parent to the receiving node. In an alternative embodiment, 
shared content may be transferred to a requesting node along 
with the level-rights appropriate for the requesting node's 
determined level distance from the originating node and the 
requesting node enforces the rights specified. It is important 
to note that in either of the methods for implementing content 
level-rights, a determination as to which level-rights are 
appropriate is made by the aggregation node when it deter­
mines the relative position between a requesting and origi­
nating node. This is different than situations where level-
rights are determined based on invitations sent between 
sharing nodes at adjacent levels in the social network. 

A still further aspect of content sharing that may be utilized 
Once a virtual peer is established, such as in accordance 

with exemplary steps 40-51 provided and discussed with 
reference to FIG. 6, content may be shared among the con­
nected network nodes as indicated in step 51. In one embodi­
ment, content is shared in a controlled distribution based on 
each node's determined level distance in the social network. 
Each node may choose to share or not to share content with 
other nodes. A given node user may preferably be capable of 
viewing what others are sharing and/or what that given node 
user is sharing with the network. FIG. 7 provides an illustra­
tive example of how such shared content may be graphically 
viewed by a given user via a user interface 26. In such 
example, a user is able to view a first display portion 52 

55 in accordance with a virtual peer sharing network of the 
present disclosure concerns play lists. In content that is play­
able in a play list, such as music, video clips, images, or the 
like, the aggregation node can organize shared content into 
play lists to be played on each requesting node. In some exem-

60 plary embodiments, content can be played by streaming the 
content or by pushing/pulling the content onto the node. 
Additionally, content can be organized and played by node 
positions according to different preconfigured methods. For 
example, one exemplary playlist uses node position as a 

65 determining factor and places content on a play list relative to 
the position of the receiving node. For instance, content from 
nodes closer to the receiving node may be played first while 
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nodes that are farther from the receiving node are played later 
on the play list. In another example, relative weights are 
assigned to different nodes in the network and those weights 
are used to determine which content is played first or last on 
the configured playlists. For instance, nodes that are more 
interconnected with other nodes on a social network may get 
their content played first. 

While the specification has been described in detail with 
respect to specific embodiments of the invention, it will be 
appreciated that those skilled in the art, upon attaining an 10 

understanding of the foregoing, may readily conceive of alter­
ations to, variations of, and equivalents to these embodi­
ments. These and other modifications and variations to the 
present invention may be practiced by those of ordinary skill 
in the art, without departing from the spirit and scope of the 15 

present invention, which is more particularly set forth in the 
appended claims. Furthermore, those of ordinary skill in the 
art will appreciate that the foregoing description is by way of 
example only, and is not intended to limit the invention 

What is claimed is: 
1. A method of sharing content among social network 

nodes, comprising the following steps: 
connecting, by a first of a plurality of social network nodes, 

to an aggregation node, wherein the first of the plurality 

20 

of social network nodes comprises embedded peer soft- 25 

ware enabling content sharing with others of the plural-
ity of social network nodes that connect to the aggrega­
tion node; 

sending, by the aggregation node, an invitation to the oth-
ers of the plurality of social network nodes to join the 30 

aggregation node, wherein each of the others of the 
plurality of social network nodes comprise embedded 
peer software; 

in response to the invitation, connecting, by each of the 
others of the plurality of social network nodes, to the 35 

aggregation node; 

18 
social network nodes receiving the given content, and creates 
a version of the given content in accordance with level rights 
established by the originating social network node for the 
calculated level of each recipient social network node. 

6. The method of claim 1, wherein the aggregation node 
calculates a distance in levels between an originating social 
network node sharing given content and a recipient social 
network node receiving the given content, and sends the given 
content along with appropriate level rights for the calculated 
level to the recipient social network node. 

7. A method of sharing content among social network 
nodes, comprising the following steps: 

connecting, by a first of a plurality of social network nodes, 
to an aggregation node, wherein the first of the plurality 
of social network nodes comprises embedded peer soft­
ware enabling content sharing with others of the plural-
ity of social network nodes that connect to the aggrega­
tion node; 

sending, by the aggregation node, an invitation to the oth­
ers of the plurality of social network nodes to join the 
aggregation node, wherein each of the others of the 
plurality of social network nodes comprise embedded 
peer software; 

in response to the invitation, connecting, by each of the 
others of the plurality of social network nodes, to the 
aggregation node; 

forming a virtual peer comprising the at least one aggrega­
tion node and the plurality of social network nodes, 
wherein all nodes participating in the virtual peer are 
collectively addressable by a unique identifier; 

obtaining, by the aggregation node, metadata describing at 
least one portion of selected pieces of digital content 
available for sharing from one of the plurality of social 
network nodes; and 

organizing content shared by selected of the plurality of 
social network nodes into a playlist for access by 
selected of the plurality of social network nodes. 

8. The method of claim 7, wherein the playlist created by 
the at least one aggregation node is organized from a perspec-

forming a virtual peer comprising the aggregation node 
and the plurality of social network nodes, wherein all 
nodes participating in the virtual peer are collectively 
addressable by a unique identifier; 

obtaining, by the aggregation node, metadata describing at 
least one portion of selected pieces of digital content 
available for sharing from one of the plurality of social 
network nodes; and 

40 tive of one or more recipient social network nodes who are 
configured to access the play list, and wherein the at least one 
aggregation node places content onto the playlist by node 
positions relative to a position of the one or more recipient 
nodes. 

receiving level rights corresponding to the digital content 45 

from the one of the plurality of social network nodes, 
wherein the level rights identify access rights by the 
others of the plurality of social network nodes to the 
digital content. 

2. The method of claim 1, further comprising a step of 50 

providing each of the plurality of social network nodes with a 
user interface for viewing content being shared by each of the 
plurality of social network nodes connected to the aggrega­
tion node. 

3. The method of claim 2, wherein each social network 55 

node's user interface displays a list of identifiers for each 
social network node connected to the aggregation node. 

4. The method of claim 2, further comprising a step of 
establishing a maximum limit of levels from an originating 

60 social network node that content shared by the originating 
social network node may be viewable by other social network 
nodes in a network. 

5. The method of claim 1, wherein the aggregation node 
calculates a distance in levels between an originating social 
network node sharing given content and one or more recipient 

9. The method of claim 8, wherein the at least one aggre-
gation node places content on a play list for a given recipient 
node higher on the playlist for content from social network 
nodes that are closer in level distance to the given recipient 
node than content from social network nodes that are father 
away. 

10. The method of claim 8, wherein the at least one aggre­
gation node places content on a play list for a given recipient 
node higher on the playlist for content from social network 
nodes that are more interconnected with other social network 
nodes than content from social network nodes that are less 
interconnected. 

11. The method of claim 7, further comprising a step of 
granting an external node access to the virtual peer upon 
authorization by at least one of the plurality of social network 
nodes in the virtual peer. 

12. The method of claim 7, wherein each of the plurality of 
social network nodes connecting to the virtual peer must 
provide a predetermined security parameter in order to con­
nect to the virtual peer. 

* * * * * 




