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SYSTEM, APPARATUS AND METHOD FOR 
DISCOVERY OF MUSIC WITHNA SOCIAL 

NETWORK 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation application of the 
following co-pending and commonly-assigned U.S. patent 
application(s), which is/are incorporated by reference herein: 
0002 U.S. patent application Ser. No. 1 1/51 1,684 filed on 
Aug. 28, 2006, entitled “System, Apparatus and Method for 
Discovery of Music within a Social Network” by Hadi Par 
tovi, Ali Partovi, Nathaniel Scott Brown, Yevgeny Zara 
khovsky, Benjamin Botts Osheroff, and Firooz Partovi, attor 
neys’ docket number 257.16-US-01. 

BACKGROUND OF THE INVENTION 

0003. The present invention is directed to systems, appa 
ratus and methods for the discovery of content within a social 
network, and more specifically, to a system to enable mem 
bers of a social network to discover music of interest con 
tained in the music libraries of network members. The system 
utilizes an automated process to calculate similarity and/or 
compatibility measures based on members music listening 
habits and music libraries, and combines the measures with 
filtering and other techniques to produce a set of music dis 
covery tools for network members. 
0004 The advent and popularity of portable music play 

ers, for example, MP3 players, has provided users with the 
ability to access a large number of Songs in a convenient 
manner. The portability and relatively large storage capacity 
of such devices has made it possible for users to have their 
entire music collection on a single, transportable device. At 
the same time it has created great interest in developing ways 
for users to learn of (i.e., discover) music that might be of 
interest to them so that they can add the music to their col 
lection. Traditionally, the primary ways for a user to discover 
music have been via (1) the radio, and (2) word of mouth (i.e., 
via friends). However, in addition to such methods, there has 
been recent interest in developing other ways for users to 
learn of music that might be of interest to them. 
0005. In an effort to assist users to discover music that 
might be of interest to them, several approaches have been 
pursued. These approaches generally rely on a user publish 
ing a list of their music interests or current music being 
enjoyed (e.g., a playlist) and then enabling friends or other 
invitees to access the list. One example of Such a playlist 
publishing model involves allowing a user to publish a play 
list to a web site, and then enabling the list to be accessed by 
specific friends or acquaintances. Those accessing the list 
may review the playlist and in some cases, be provided with 
a link to enable download of selected songs from the list. 
Apple ComputerTM, the creator of iTunesTM, provides a fea 
ture named iMix which permits a user to publish a playlist 
from an iTunesTM media library. The list can be sent to a 
friend, who may then browse the playlist and purchase & 
download individual songs from the list or purchase the entire 
playlist. Other similar offerings include those of WebJayTM 
(recently acquired by Yahoo'TM) which provides a website for 
sharing playlists, and Musicmobs (www.musicmobs.com; 
which assists a user to upload a playlist from iTunesTM to the 
Musicmobs website). However, all of these approaches 
require that a user actively publish a playlist to a web site or 
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web-service, and then optionally invite one or more friends 
via a message to access the published playlist. When the 
friend accesses the published playlist, the friend must then 
decide whether or not they like the music, and if so, decide 
whether to purchase one or more of the songs. 
0006 Another approach to assisting users to discover 
music that might be of interest is allowing a user to publish 
their personal musical tastes to a location accessible by oth 
ers. The leading companies in this space are believed to 
include Last.FMTM and Musicmobs. Both companies are 
believed to provide a user with client-side software that auto 
matically examines the user's media library, tracks what 
music is being played, and uploads that data to a website. It is 
understood that the uploaded data is processed to report cer 
tain of the user's music listening habits (e.g., most-listened 
to-artists or most-listened-to-songs) for others to access. 
Such services may also allow a user to publish their music 
listening habits (as determined by these web services) as an 
embedded resource on another website (such as a web page 
on a social network, e.g., MySpaceTM) 
0007 Although the above described approaches to music 
discovery do permit a user to share their music interests and 
listening habits with others, they do not provide a complete 
Solution to the problem. The above approaches generally lack 
Sufficient automation or other data processing assistance that 
can add value by assisting those viewing the data to determine 
which music would be of greatest interest. This is because the 
present approaches operate so that once a playlist or Summary 
of listening habits is published, those accessing the informa 
tion have to decide for themselves (with no further informa 
tion) whether the listed Songs are of interest. Since users may 
have a music collection numbering in the thousands of songs, 
without more information, it is very difficult for someone to 
select which, if any, of a friends music is of sufficient interest 
to warrant listening to or downloading. In this sense, present 
methods lack a way to assess the likelihood that music of 
interest to one user will be of interest to another. Further, 
present methods lackaway to quantify this likelihood, should 
that be of interest to a user. 
0008 What is desired is a system, apparatus and method 
for enabling the efficient discovery of and access to music 
content, where such system, apparatus, and method over 
comes the noted disadvantages of present approaches. 

SUMMARY OF THE INVENTION 

0009. The present invention is directed to a system, appa 
ratus, and method to assist in the discovery of music or other 
content by members of a social network. The present inven 
tion permits users to network together and share information 
about their music collections and listening habits with a pro 
cessing platform and with each other. The information 
includes data related to the content of the network members 
music libraries (such as the names of Songs and artists con 
tained in a network members library) as well as data related 
to the use of that content (such as a play count for each song, 
and the date, time, and frequency with which a song or artist 
is played by a network member). The processing platform 
provides the ability to process the music library content and 
playback related data to produce similarity and/or compat 
ibility measures between artists (that is, an artist-to-artist 
measure) and between network members (that is, a member 
to-member measure). By combining the content and play 
back related data with filtering mechanisms, recommenda 
tion techniques (which may be based on the calculated 
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measures), and set membership concepts, the present inven 
tion provides members of the network with tools to assist in 
the discovery of music. In one embodiment, based on the 
results of the data processing, the present invention is capable 
of generating recommendations of artists and/or songs to 
members of the network. In this way, the present invention 
assists members of the Social music network to discover 
music content that is more likely to be of interest to them. 
0010. In addition to generating recommendations, the 
present invention is capable of generating other outputs that 
facilitate the discovery of music (and other content), where 
that music is expected to be of interest to a member of the 
network. Along with the recommendations, these outputs 
may broadly be termed “music discovery tools'. Specifically, 
one feature of the invention is that a network member can 
access (or in terms of the user interface, “see’ information 
regarding) the music library and music listening data of 
another network member, a friend who is a network member 
(or has been invited to join the network), or a group of mem 
bers of the network. Various inventive filtering mechanisms 
may be applied to this data to produce results that are contex 
tually relevant to the network member viewing the data. 
Examples of Such filtering mechanisms include showing 
music not currently owned by the network member but con 
tained in the music library of a relevant person or group, or 
showing the Songs played most by a person or group (i.e., the 
most popular songs) but not currently owned by the network 
member. Such filtering mechanisms may be applied indepen 
dently of each other or sequentially (e.g., what songs are 
played most by the group, followed by determining which of 
those a network member does not presently own). This allows 
a network member to filter and/or order the data to provide 
contextually relevant results that permit the network member 
to discover music content that is expected to be of interest to 
them. 

0011. In one embodiment, the present invention is directed 
to a Social music network that includes a plurality of client 
agents, where each client agent is associated with a respective 
network member and configured to communicate and 
exchange data with a processing platform. Each client agent 
is further configured to provide one or more types of data 
regarding the respective network members music library to 
the processing platform where the data is processed to pro 
duce an output representing a music discovery tool that may 
be used by a member of the network to discover music of 
interest to that member. 

0012. In another embodiment, the present invention is 
directed to a social music network server that includes a 
communications interface configured to receive data from a 
plurality of social music clients, where each Social music 
client is associated with a respective network member and 
configured to provide data regarding the respective network 
member's music library to the server. The server further 
includes a processor to process the received data and generate 
an output representing a music discovery tool that may be 
used by a member of the network to discover music of interest 
to that member. 

0013. In yet another embodiment, the present invention is 
directed to a method of generating a music discovery tool for 
a member of a social network that includes determining data 
regarding the music library contents or music library contents 
usage of a plurality of members of the Social network and 
processing the data to generate an output representing a music 
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discovery tool that may be used by a member of the network 
to discover music of interest to that member. 
0014. Other objects and advantages of the present inven 
tion will be apparent to one of ordinary skill in the art upon 
review of the detailed description of the present invention and 
the included figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 Referring now to the drawings in which like refer 
ence numbers represent corresponding parts throughout: 
0016 FIG. 1 is a functional block diagram of the primary 
components of a system for enabling efficient discovery of 
music content within a social music network, in accordance 
with the present invention; 
0017 FIG. 2 is a more detailed version of the block dia 
gram of FIG. 1, showing the primary functional elements of 
the functional blocks of that figure; 
0018 FIG. 3 is a detailed functional block diagram of the 
social music discovery backend element shown in FIGS. 1 
and 2: 
0019 FIG. 4 is a flowchart showing an example of the 
primary steps in the account registration and client-installa 
tion processes of the Social music discovery network of the 
present invention; 
0020 FIG. 5 is a flowchart showing an example imple 
mentation of a process to invite a friend to be granted access 
to a network member's Social music network, in accordance 
with the present invention; 
0021 FIG. 6 is a flowchart showing an example of the 
primary steps in the generation and display of a compatibility 
measure between two members of the social music discovery 
network of the present invention; 
0022 FIG. 7 is a flowchart showing an example of the 
primary steps in the generation and display of a first recom 
mendation feature (or music discovery tool) between two 
members of the social music discovery network of the present 
invention; and 
0023 FIG. 8 is a flowchart showing an example of the 
primary steps in the generation and display of a second rec 
ommendation feature (or music discovery tool) between two 
members of the social music discovery network of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0024. The present invention is directed to a system, appa 
ratus, and method for the efficient discovery of music 
between members of a social music network. The inventive 
system permits members of a Social music network to dis 
cover music contained in other members music collections 
that may be of interest, with that interest Suggested by pro 
cessing of content and playback related data, calculated com 
patibility and similarity measures, and data filtering tech 
niques. The system further includes the ability to generate 
artist and Song recommendations to members of the network 
based on a variety of indicia of potential interest. In addition 
to generating recommendations, the present invention is 
capable of producing other types of music discovery tools that 
facilitate the discovery of music (and other content) expected 
to be of interest to a member of the network. Such tools may 
be obtained by application of various filtering mechanisms to 
the music library and music listening data of another network 
member, a friend who is a member of the network (or has been 
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invited to become one), or a group of network members. An 
example of Such a filtering mechanism is to show a network 
member music owned by or actively listened to by another 
network member, friend or group but that is not currently 
owned by the network member. Another example of such a 
filtering mechanism is to show the songs owned by or played 
most by a person or group. Further, note that such filtering 
mechanisms may be applied independently of each other or 
sequentially (e.g., what songs are played most by the group, 
followed by determining which of those the network member 
does not presently own). 
0025. The inventive system provides an infrastructure and 
relevant processes to enable multiple users to form a social 
network, with that network designed to permit the tracking 
and exchange of data concerning members musical interests 
and tastes. The data is obtained using social music discovery 
client Software installed on members’ computing and/or 
music playback devices. The client software tracks a network 
members music interests and tastes as evidenced by the 
artists and Songs contained in a network members music 
library, and by the music playback activities of the network 
member. The data monitored or collected by the client soft 
ware is processed by a processing platform of the system to 
produce, among other results, a measure of the similarity or 
compatibility of the musical tastes of a first network member 
and a second network member, or between a first artist and a 
second artist. The system further utilizes information about 
the content of a network member's musical library and play 
back activities, combined (if desired) with the similarity/ 
compatibility measures, set membership concepts and/or col 
laborative filtering techniques to provide network members 
with insights into music that they do not currently have access 
to, but that may be of interest to them. It is further expected 
that the network member's level of interest will be more than 
nominal by virtue of the results of the data processing and 
other analysis applied to the library, playback, and similarity/ 
compatibility measure data. 
0026 Note that although in portions of the description of 
the present invention, reference is made to a first network 
member, it is to be understood that unless it would lead to an 
inconsistency or present a problem regarding clarity, the term 
is intended to refer to either a single network member or to a 
group of network members. Similarly, when reference is 
made to a second network member, it is to be understood that 
unless it would lead to an inconsistency or problem regarding 
clarity, the term is intended to refer to either a single network 
member or to a group of network members. Thus, when 
reference is made in the description, figures, or claims to a 
first network member and a second network member, it is to 
be understood that the first member may be a single member 
or group of members and the second member may be a single 
member or group of members. Furthermore, the same under 
standing is to apply to references to a music library, music 
artist, or other aspects of the invention wherein reference to a 
singular item could be replaced without inconsistency with 
reference to a group of items. 
0027. The measure of similarity or compatibility may be 
the result of evaluating a specified metric (e.g., a quantity 
used to characterize a set of data) for a network members 
musical library or listening habits and comparing that to the 
value of the same metric for a second network member. In 
such a method, the metric is evaluated for each network 
member's data set separately, and then the values of the 
metric are compared to obtain a measure of the similarity or 
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compatibility between the network members (generally by 
application of a heuristic to the metric values). In addition to 
evaluation of a defined metric, the measures may also result 
from application of a statistical analysis technique to the data 
(e.g., a center of gravity analysis or a clustering technique to 
determine how closely each network members musical 
tastes are to a defined standard), or a curve or Surface fitting 
technique to determine an equation or Surface that can be used 
to characterize a network members music library or listening 
habits. 
0028. A similarity or compatibility measure may also be 
obtained by performing an analysis of the two network mem 
ber's data as groups, the contents of which are compared 
relative to each other. A wide variety of suitable methods can 
be used, including similarity calculation methods typically 
used in the area of Collaborative Filtering. Such methods 
include the Cosine-Based Similarity method, for example. 
The inventors have also developed correlation and similarity 
measure techniques suitable for use as part of the present 
invention, and which will be described in greater detail. 
0029. In addition to the similarity or compatibility mea 
Sures, the present invention also utilizes certain filtering 
mechanisms and set membership concepts to process the data 
and generate recommendations or other outputs that facilitate 
the discovery of music by a member of the network. These set 
membership concepts include intersection (the set of ele 
ments common to a first and second set), union (the set of 
elements generated by combining the elements of a first and 
second set), and set differences (the set of elements obtained 
by determining those members of a first set not present in a 
second, or Vice-versa). For example, using such concepts it is 
possible to develop a measure of the degree of overlap of the 
two network member's music listening habits (similar to the 
intersection of two sets), a measure of the lack of overlap of 
the data sets, or a measure of the similarity of the artists 
contained in the two network member's musical libraries. 

0030. Using the music library contents and usage data, and 
if desired, the generated similarity and compatibility mea 
Sures, appropriate filtering mechanisms and set membership 
concepts, the present invention generates music discovery 
tools for a member of the network. These tools provide insight 
into the music contained in one network member's library (or 
a group of members’ libraries) that is expected to of greater 
than nominal interest to a second network member (or group 
of network members). After identifying such music (either in 
the form of a song oran artist), the inventive system is capable 
of generating a recommendation to the second network mem 
ber (or group of members), where the recommendation may 
include a sample of the song or artist. The inventive system 
may also produce other outputs that assist a network member 
(or group of members) to discover music that is expected to be 
of interest to them. Such outputs include a display of music 
not currently in the network members music library (or 
group's libraries) that satisfies one or more criteria. These 
criteria may include music popular with one or more network 
members that is expected to be of interest (e.g. by virtue of a 
similarity/compatibility measure calculation) or music that a 
network member doesn’t have but that is found in the libraries 
of members of a group, or of a friend or group of friends. 
0031. As noted, the inventive system may also rely on 
evaluation of other suitably defined metrics or analysis tech 
niques that can be used to characterize the data. For example, 
Such metrics or analysis techniques include those utilized in 
Collaborative Filtering or Collaborative Recommendation 
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methods, and a variety of forms of statistical analysis. For 
example, such methods include similarity measures that are 
used as the basis for generating recommendations. Such simi 
larity measures are used to quantify the relative similarity (or 
closeness) of two data sets, typically by expressing a charac 
teristic of such data sets as an n-dimensional vector or n-by-m 
dimensional matrix. Examples of Such similarity measures 
include those termed the Cosine-based Similarity, Correla 
tion-based Similarity, and Adjusted Cosine Similarity meth 
ods. 

0032. The result of evaluating the measure, metric or tech 
nique that is utilized will typically be a characterization of the 
music library and/or musical taste of the network member (or 
group) whose data is processed, or a characterization of a 
relationship between the music library and/or musical taste of 
a pair of network members (such as the correlation, etc.). 
When provided a measure or metric for a first network mem 
ber and a second network member, an indicator of the simi 
larity of the two network members musical libraries or of the 
compatibility of the two network member's musical tastes 
can be inferred. This indicator may be the result of comparing 
the two measures or metrics, processing the two measures or 
metrics in accordance with a heuristic to determine the 
"closeness’ of the two measures, requiring a certain mini 
mum measure of similarity or compatibility, etc. 
0033. Further, a value of the characterizing parameter may 
be thresholded, scaled, or otherwise processed to determine 
its relevance and assess the similarity or compatibility of the 
network members musical tastes. Regardless of how 
obtained, the result may be taken as an indicia of the likeli 
hood that the musical tastes or interests of a first network 
member will be of interest to a second network member. If 
these indicia are of sufficient value, then the inventive system 
may be used to generate recommendations (either automati 
cally or via user action) to the second network member of an 
artist or song contained in the music library of the first net 
work member. As noted, the system may also generate other 
outputs to a network member that are intended to facilitate the 
discovery of music that is expected to be of interest to them 
(e.g., by showing the network member music that they do not 
currently have that is popular with one or more members of 
the network, Such as a group of friends or those with similar 
music interests). 
0034. As noted, in addition to generating recommenda 
tions regarding music contained in one network members 
library that may be of interest to a second network member, 
the inventive system may be used to indicate other data or 
relationships of interest. For example, the system may be used 
to indicate to a network member what music contained in 
another network members music library is not in their own 
library, what music that is popular with one network member 
is not known to a second network member, or which network 
member is the first, newest or biggest fan of a particular song 
or artist. The system may also be used to indicate for a given 
artist those songs popular with a first network member (or 
group of members, such as a group of friends with similar 
music interests) that are not presently in the music library of 
a second network member. Further, the system may also be 
used to indicate for a network member those artists/songs 
similar to those popular with the network member but that are 
not presently contained in the network members music 
library. 
0035. The system may also be used to generate recom 
mendations using a collaborative filtering technique. In Such 
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a collaborative filtering technique, an artist popular with a 
first network member may be recommended to a second 
network member because of the similarity of that artist to one 
popular with the second network member. Further, such fil 
tering techniques may be used to recommend an artist to a 
network member because other network members indicate an 
interest in that artist, and the other network members have 
sufficient overlap with the musical tastes or interests of the 
network member. 

0036 Further examples of the inventive system and addi 
tional details regarding the implementations of the inventive 
system previously discussed will now be presented with ref 
erence to the figures. 
0037 FIG. 1 is a functional block diagram of the primary 
components of a system 100 for enabling efficient discovery 
of music content within a social music network, in accor 
dance with the present invention. As shown in the figure, 
system 100 includes a social music discovery backend ele 
ment 102, which may include one or more servers or other 
data processing modules. Such data processing modules may 
include computing devices, processors, micro-processors, 
state machines or the like. Social music discovery backend 
102 is coupled to one or more network members via a client/ 
server connection over a communication channel. Such as the 
Internet, or another suitable network 104. Note that network 
104 acts to couple backend 102 to each of a plurality of 
network members (depicted as User A 106, User B 108, and 
other users’ PCs in the figure). 
0038. As noted, system 100 includes one or more network 
members, shown as User A 106, User B108, and other users 
in the figure. Each Such network member operates a personal 
computer or other computing device that includes a storage 
medium containing a media library, a Social music discovery 
client of the present invention, and a web browser or other 
Suitable means for exchanging data between the network 
members computing device and the Social music discovery 
backend 102. Note that the personal computer or other com 
puting device may be a mobile phone, properly configured 
dedicated music playback device (e.g., an MP3 player or 
homestereo component), or other device having the function 
ality and data communications capabilities described. The 
Social music discovery client software contained in a network 
members computing device may be a separate Software pro 
gram or may be integrated with other functions, e.g., being 
part of a browser or other application program. The Social 
music discovery client software in one member's device may 
communicate with the Social music discovery client Software 
in another network member's computing device using a peer 
to-peer (P2P) communication protocol/method 110, with 
communications typically transferred over the Internet or 
another suitable network. Note that in the case of mobile 
devices, the network 104 may include wireless communica 
tions capabilities. 
0039. The social music discovery client software of the 
present invention is responsible for accessing a network 
members media library (e.g., stored music content) and cer 
tain data related to the media library, such as content descrip 
tion, media playback characteristics, and related indicia of 
usage. The client is also one of the elements responsible for 
transferring this information to the Social music discovery 
backend 102, where the data is processed to produce the 
compatibility measures, similarity measures and music dis 
covery tools (e.g., recommendations) that are some of the 
features of the present invention. 
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0040 FIG. 2 is a more detailed version of the block dia 
gram of FIG. 1, showing the primary functional elements of 
the functional blocks of that figure. As shown in FIG. 2, each 
network members computing device will typically include a 
web browser 202 for communicating between the device and 
social music discovery backend server 102 over the Internet, 
and requesting and receiving content in the form of web 
pages. The computing device will also typically include a 
Media Player application 204 which controls playback of a 
media file and may collect and store certain information 
regarding the files played. The computing device also typi 
cally includes a music library database 206, which is a data 
base used to index the media files on the device (or otherwise 
accessible to the device), along with containing relevant 
metadata for each media file, such as Song/artist/album meta 
data, per-song play count metadata, or metadata describing 
user-authored playlists. The device also typically contains the 
actual media files 208 described in the database, with these 
files being in one or more of several common formats (e.g., 
MP3, WMA, etc.). Note that the media files may be contained 
on the same computing device as the Media Player applica 
tion, or may be located on another storage medium accessible 
by the Media Player application. 
0041 Further, in accordance with the present invention, 
the computing device also includes a social music discovery 
client 210. Social music discovery client 210 is a software 
application executed on the computing device to permit mul 
tiple Such computing devices to share information about their 
respective media and media usage with each other and with 
the social music discovery backend 102. Note that client 210 
may be a software application that is part of a browser or other 
application, or may be a separate application executing on the 
computing device. 
0042. As shown in the figure, social music discovery back 
end 102 includes a web-server middle-tier software applica 
tion 220 and social music discovery database(s) 222. Web 
server middle-tier software application 220 represents one or 
more web servers in communication with network members 
computing devices and configured to receive HTTP (or 
another suitable protocol based) requests from the web 
browser software 202 or social music discovery client soft 
ware 210. The web-server middle-tier application responds to 
Such requests by serving web pages and/or user-interface data 
over the client/server connection, enabling web-browser 202 
to be used to perform certain functions of the inventive sys 
tem, such as registering for the system, inviting friends to 
participate, browsing friends music tastes, etc. The web 
server middle-tier 220 also functions to shuttle calls to the 
Social music discovery database (or databases) 222, for 
example to send a network members playback/play count 
data from their computing device for storage and processing 
to determine compatibility measures, similarity measures, 
and to generate the music discovery tools that are some of the 
features of the present invention. 
0043 FIG. 3 is a detailed functional block diagram of the 
social music discovery backend element 102 shown in FIGS. 
1 and 2. The social music discovery backend 102 is typically 
implemented as a server or servers that interface with the 
Social music discovery clients in multiple network members 
computing devices to collect and process data, and thereby 
implement the features and services of the present invention. 
As noted with reference to FIG. 2, social music discovery 
backend 102 includes web-server middle-tier software appli 
cation 220 and social music discovery database(s) 222. Web 
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server middle-tier application 220 is configured to commu 
nicate with and transfer data between middle-tier 220 and 
database(s) 224 via a database application programming 
interface 302 (shown as DB API in the figure). Database API 
302 functions to enable calls to, and exchanges of data 
between middle-tier 220 and database(s) 224. Social music 
discovery database(s) 224 will typically include multiple 
functional elements that cooperatively act to store and pro 
cess the collected media description and usage data, and 
thereby provide the services and features of the present inven 
tion. The Social music discovery database(s) 224 may thus be 
characterized as part of a processing platform that includes 
one or more databases and a data processing module that 
processes data contained in those databases to produce an 
output, where the output is a music discovery tool intended to 
assist a member of the network to discover music of interest 
to that member. 

0044 As shown in the figure, the functional elements con 
tained in the Social music discovery database(s) 224 typically 
include a database of network member accounts, UserDB 
304. This database contains data regarding user account 
names, status, and monitors which users have installed the 
social music discovery client (element 210 of FIG. 2), so that 
data sent back from client 210 is properly associated with the 
correct network member. UserDB 304 may also include data 
relevant to determining the presence on the network and/or 
availability of a member of the network. The functional ele 
ments further include a music library database, MusicLibDB 
306. MusicLibDB 306 is a database containing all or the 
relevant portion of the data in each member's music library 
database (element 206 of FIG. 2), i.e., data regarding each 
member's songS/albums/artists, and playback activities. Such 
data may include, but is not limited to, play counts for each 
song, the “date-added to the library, playlists, etc. 
0045. Further, the functional elements include processing 
elements (such as a processor or processing module, micro 
processor, state machine, computing element, etc.) capable of 
executing one or more processes or methods for evaluating 
the data received from network members and contained in 
MusicLibDB 306 (and in some cases UserDB 304 and/or 
other sources). The executed processes or methods are used to 
determine indicia or measures that suggest that the music or 
preferences of one network member would be of interest to a 
second network member (i.e., music discovery tools). An 
example of these processes or methods is represented by the 
similarity/compatibility calculators 308 element in the figure. 
Such processes or methods may include ones for determining 
the similarity or compatibility between the music tastes of a 
first network member and a second network member (termed 
a Person2Person similarity calculator in the figure) or the 
similarity or compatibility between two musical artists 
(termed an Artist2Artist similarity calculator in the figure). 
The processes or methods may be used as the basis for gen 
erating recommendations and/or notifications to a network 
member of their potential interest in musical content con 
tained in the music library of another network member. Such 
processes or methods (implemented either as part of calcula 
tors 308 or as part of another element of the system) may 
further include processes that filter the music library and 
playback data to produce outputs indicating music contained 
in the music library of one or more members of the network 
that is not contained in the library of a network member, or 
music that is popular with one or more members of the net 
work but not contained in a network member's library. 
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0046 Although a variety of similarity or compatibility 
algorithms or heuristics may be used as part of the present 
invention, they will preferably have certain characteristics in 
common. Specifically, the algorithms or heuristics will gen 
erally define a metric or metrics of interest and then compute 
a value of that metric based on the data and meta-data relevant 
to the music libraries and music listening behaviors of a 
network member or members. The metric may be calculated 
for each network member separately and then compared on a 
network member-to-network member basis, on a network 
member-to-group basis, or on a group-to-network member 
basis, for example. The metric may also be calculated as a 
measure of the similarity or statistical correlation between 
one group of data and a second group of data (where the data 
represents network members musical libraries or parameters 
characterizing an artist to permit comparison to a second 
artist). The metric may be defined as a statistical measure, a 
distance measure, a group membership measure (inclusive, 
exclusive, relative significance within a group), a relevancy 
measure, a clustering measure, or other Suitable characteris 
tic. The metric may be evaluated as a comparison between 
two artists, between an artist and a normalized value based on 
a group of artists, etc. 
0047. As an example, a suitable similarity measure is that 
termed the Cosine-based Similarity measure. In this method, 
two items are modeled as two vectors in an m-dimensional 
user-space. The similarity between them is measured by com 
puting the cosine of the angle between these two vectors, 
which is a measure of the projection of one vector on the 
other. 
0048 Formally, given an m.times.n ratings matrix where 
the matrix rows represent users and the columns represent 
values for the desired characteristic, the similarity between 
items i and j, denoted by sim (i,j) is given by 

where “” denotes the dot-product of the two vectors and ill 
represents the norm (magnitude) of the vector. 
0049 Such an artist-to-artist similarity measure may be 
implemented as follows: 
0050 (1) a database stores data concerning the number of 
times a user plays a song by an artist—this is defined as 
play count (u,a), where playcount is the number of times a user 
u plays an artista; 
0051 (2) each artist is represented as a vector A in n-di 
mensional space, where n is the number of users in the sys 
tem, and Au playcount (u,a); and 
0052 (3) the similarity between any two artists is com 
puted via vector cosine similarity, so that the artist most 
similar to a selected artist is the artist whose vector forms the 
Smallest angle in n-space to the artist in question, and the 
cosine between two vectors is equal to their dot product 
divided by the product of their magnitudes. 
0053. Using such a measure, to calculate the Correlation 
(or similarity measure) between two artists a1, a2: 

a 1 dot a2 Sum((play count(ii, a 1) playcount(i1, a2)) for 
all users it, and the magnitude a=Sqrt(a dota); 

and 

Correlation (a1, a2)=(a1 dot a2)/(a1a2) 

Then, in order to determine a list of the artists most similar to 
a1, find the artists a2 with the largest Correlation (a1, a2) 
values. 
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0054 Further, in order to compute a user-user similarity/ 
compatibility measure (i.e., between two members), the fol 
lowing implementation of a cosine-based similarity measure 
may be used: 

0.055 the similarity or compatibility between two users 
ul, u2 is found from ul dot u2 Sum (play count (ul, 
a) play count (u2, a)) across all artists 

(a) contained in the respective music libraries of each user, 
where ul-sqrt (u dot u); and the compatibility measure is 
defined as 

Compatibility (u1, u2)=(u 1 dot u2)/(ulu2). 

0056. Note that although the implementations of the 
cosine-based similarity measure described herein provide 
beneficial results when utilized as part of the present inven 
tion, Such implementations are not the only ones that may be 
utilized. Further, the beneficial results of the present invention 
may be obtained by use of other similarity measures and/or 
analysis techniques. Broadly speaking, the calculators 308 
process the play count/music-library data for network mem 
bers and artists (i.e., library contents and usage data) to deter 
mine a network member's similarity to (or compatibility 
with) another network member or other network members, or 
to discover the similarity between artists listened to by one or 
more network members. For example, the calculators may 
process the data to obtain results suggesting that one artist is 
“similar to another, and hence that a network member who 
likes the first artist may like the second, or that network 
members who listen to a lot of music by both artists are 
similar to each other (which may be used as the basis for 
recommending a third artist liked by one network member to 
the other network member). Such recommendation tech 
niques are similar to collaborative filtering techniques well 
known in the art, although they may be known by other terms 
as well. 

0057. In addition to the example similarity and correlation 
measures described, the inventors have developed other mea 
sures that may be used within the context of the present 
invention to provide beneficial results. As an example, the 
artist-to-artist correlation may be computed using the follow 
ing method, which is a modification of a type of Cosine-based 
similarity measure: 
0.058 Define a multi-dimensional matrix f(L., A), with the 
matrix having dimensions equal to the number of users of the 
network times the number of artists represented in the com 
bined music libraries of all users. The value of an element of 
the matrix is given by the number of times per year that 
listener L listens to artist A (i.e., the total annual playcount of 
artist A in listener L’s music library). Thus, given a total of (n) 
users and (m) distinct artists, the matrix has dimensions nxm, 
and the matrix element in the ith row and jth column, a 
represents the number of times per year that user, (that is a 
particular member/listener) played artist, 
0059 Next, the matrix values are normalized based on the 
popularity of each artist A to calculate F(L., A), where: 

F(LA)= f(LA). Square Root(sum (fL'A)f(L'A))), 

0060 where the sum is calculated across all listeners L'. 
0061 Next, the correlation between two artists, A and A', 
C(A, A") is calculated: 

0062 where the sum is again calculated across all lis 
teners, L. 
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0063. Further, in order to provide more reliable input data 
in the calculation of C, in addition to listener-play count data 
f(L., A), the inventors have recognized that it would be ben 
eficial to incorporate playlist data in the matrix, f(L., A). In this 
embodiment, the matrix f. and the normalized matrix F are 
extended to include rows not only for listeners, but also for 
playlists. In this case the matrix element f(PA) has a value 
equal to the number of times a given artist A appears inside a 
playlist, P. To obtain the playlist data, the inventors use the 
actual music playlists in the music libraries of the users, 
Supplemented, if desired, by professionally-programmed 
playlists created by Sources Such as radio disc jockeys. In one 
implementation, each playlist P is given a row in the matrix f. 
and hence contributes to the normalized matrix F, and to the 
artist-to-artist correlation values. In this way, artists that 
appear in playlists more often than others are given added 
weight in the calculations. In addition, these alternate sources 
of data (such as playlists) may be weighted differently relative 
to the library-play count data and to each other. In this regard, 
the relative importance of each data source may be weighted 
differently in the calculation of the correlation matrix, C. 
0064. Further, in order to reduce the time needed to per 
form this computation across all users and all artists, a filter 
may be applied to eliminate data from users and/or artists with 
low relative play counts or other data values. For example, 
when calculating artist-similarity, those users with extremely 
low relative playback of a particular artist may be ignored to 
reduce the computation requirements. 
0065. The user-to-user (member-to-member) similarity 
measure may be calculated according to the following 
method, also developed by the inventors: 
0066. Define S(L, L'), to be the similarity between two 
users L and L'. This value is defined not just by comparing the 
users’ listening habits for a shared artist, but also including 
the artist-to-artist correlation values between “similar art 
ists, as follows: 

S(LL)=sum(F(LA)*C(AA')*F(L'A'))/SORT(sum(F 
(LA)*C(AA')*F(LA'))*sum(F(L'A)*C(AA')*F 
(LA))), 

where each sum is calculated over all artists A and all artists 
A. 

0067. Note that the effect of this modification is to intro 
duce an increase in the calculated similarity/compatibility 
between a first and second user when those users listen to 
music from “similar artists, not just the same artist. 
0068. As mentioned, in order to reduce the time needed to 
perform this computation across all users and all artists, a 
filter may be applied to eliminate data from users and/or 
artists with low relative playcounts. For example, in calculat 
ing the compatibility between two users one may reduce 
computation requirements by ignoring those artists that nei 
ther user listens to sufficiently to take into consideration. 
0069. Further, the above formulas have the following 
properties: 
0070) 1. A network member's similarity to himselforher 
self is 1.0, or 100%. An artist’s correlation to himself or 
herself is 1.0, or 100%: 
0071 2. The correlation between artists is symmetric, i.e., 
C(AA')=C(A.A). The similarity between two users is sym 
metric, i.e., S(L, L')=S(L', L); 
0072. 3. As noted, the similarity between two users is not 
based only on those users liking the same artists. Two network 
members can have a high “similarity” measure even if they 
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listen to music by different artists; the correlation between 
those artists still contributes to the similarity between the 
network members; and 
0073 4. Popular artists do not overwhelm/distort the cal 
culation, even though they typically get played the most by all 
listeners. 

0074 The social music discovery databases 224 further 
include a database storing the metric or metrics values (e.g., 
similarity, distance or the like) between pairs of network 
members, termed a UserRelDB 310 in the figure (and labeled 
“S” in the previous calculation). In addition databases 224 
include a database storing the metric or metrics values (e.g., 
similarity, distance or the like) between pairs of artists, 
termedia ArtistRelDB 312 in the figure (and labeled “C” in the 
previous calculation). That is, the value of the defined metric 
or measure is available for each pair-wise combination of 
network members or artists. Note that this also permits a value 
of the metric or measure to be generated between a network 
member and a group of network members (by properly com 
bining the pair-wise values between the network member and 
each network member in the group), or between an artist and 
a group of artists. 
0075. In addition, databases 224 include a database of 
each network members “friends', termed a FriendsDB 314 
in the figure. This database stores data regarding “invitations' 
sent by one member of the social music discovery network to 
another person, inviting them to become a member of the 
network, or if a member of the network, to become a “friend’ 
(meaning that they exchange certain information or data). An 
invitation remains unconfirmed until the invitee confirms or 
accepts it. Among other things, FriendsDB314 keeps track of 
the state of these invitations. 

0076 Databases 224 also includes a “Music Inbox' for 
each network member, which stores music recommendations 
for that network member, termed InBoxDB 316 in the figure. 
Among other things, InBoxDB 316 contains music recom 
mendations sent by that network members friends, where 
Such recommendations may be suggested as the result of the 
data processing activities of the present invention. Recom 
mendations may contain an artist, Song, album, or playlist 
sent as a recommendation from one network member to 
another network member. For example, a recommendation 
based on a similarity or compatibility measure may include a 
portion of a song, a down sampled version of a song, or 
another processed form of a song. 
0077. The messages/songs in a network members Music 
Inbox include recommendations from friends as well as rec 
ommendations generated by the inventive system itself. The 
first type of recommendation (recommendations from 
friends) are sent based on user action, for example if a user 
clicks a link to “recommend this song to a friend', or if a user 
uses a drag-drop operation to drag a song from their music 
library to a visual display of their friend’s library or inbox. 
Such a recommendation may result from a user viewing a list 
of those songs contained in their own library but not con 
tained in a friends library, for example. The second type of 
recommendation (those generated automatically by the sys 
tem) are typically generated by one of two methods: (a) 
looking at a user's most-played artists/songs and recom 
mending artists/songs with high correlation values (high 
degree of artist-to-artist similarity); or (b) looking at a user's 
network of friends (or Strangers with similar music tastes) and 
recommending artists/songs that are played the most within 
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that group or network (filtered to remove Songs already con 
tained in the user's library if desired). 
0078. The Music Inbox stores a list of recommended 
Songs for each network member, as well as data about where 
the recommendation came from from a particular friend, a 
group of friends, or based on the network members listening 
habits. The Music Inbox may optionally store a rating— 
allowing the network member to rate each recommendation 
as a good or bad (helpful or unhelpful) recommendation. It 
may also enable sampling of the music, either by linking to a 
streaming clip of the Song, or by including a stored, clipped 
portion or down-sampled rendition of the song. Note that the 
process of generating recommendations/music discovery 
tools may be adapted by taking into account the ratings 
assigned to a recommendation by a network member. For 
example, future recommendations from the originators of 
previously highly rated recommendations may be given 
added weighting or filtered to make them more likely to be 
provided. In addition, future recommendations of artists simi 
lar to ones that were previously highly rated by a network 
member might be more likely to be provided. 
007.9 FIG. 4 is a flowchart showing an example of the 
primary steps in the account registration and client-installa 
tion processes of the Social music discovery network of the 
present invention. Two scenarios are depicted in the figure; 
(1) registration followed by installation of the social music 
discovery client (the sequence of stages depicted on the left 
side of the figure); and (2) installation of the Social music 
discovery client followed by registration (the sequence of 
stages depicted on the right side of the figure). 
0080. In the account registration followed by client soft 
ware installation scenario, the user navigates to a web page 
for the Social music discovery network and views the regis 
tration form (stage 402). The user then initiates the registra 
tion process (stage 404) by providing a username (e.g., their 
email address) and password, accepts the terms-of-use for the 
service, and may provide additional personal information 
(e.g., location, gender, etc.) if desired. The data entry may be 
facilitated using a series of forms (perhaps aided by execut 
able Scripts that facilitate the data entry and processing) to 
collect data from the user. The forms may be displayed either 
in HTML or another suitable markup language (served from 
the web-server middle-tier to the user's browser), or as forms 
displayed directly within another suitable application. The 
data from the forms is stored in UserDB 304, where the new 
user account may be saved as a new row in the database (stage 
406). 
0081 Following the registration process, the user is pre 
sented with a web page that may be used to initiate the 
download and installation of the Social music discovery client 
software (stage 408). The user then downloads and installs the 
client software on their local computing device. Upon instal 
lation, the client software provides data about the user's 
music library and music-listening habits to the Social music 
discovery backend (stage 410). The data may include song 
by-song playback data and/or the user's entire music library 
database (which stores the meta data for all artists/albums/ 
Songs/playlists and play counts of each). This data is sent from 
the Social Music Discovery Client, received by the Web 
Server Middle Tier, and saved to the MusicLibDB 306. 
0082. The data may be provided regularly by, for example, 
one or both of the following two methods: (1) playback data 
may be sent from the client to the server backend each time a 
song is played on the user's device; or (2) the entire library 
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database may be sent from the user's device to the server 
backend on a regular schedule (such as every week). Further 
more, once this data has been collected on the server, it may 
be used to calculate the user's similarity to their friends, or to 
determine Strangers with similar music tastes, etc. 
I0083. In the installation of the social music discovery cli 
ent software followed by registration scenario, the user navi 
gates to a web page for the Social music discovery network 
and views a client installation instructions (stage 420). The 
user is presented with a web page that may be used to initiate 
the download and installation of the Social music discovery 
client software (stage 422). The user then downloads and 
installs the client Software on their local computing device. 
Upon installation, the client software provides data about the 
user's music library and music-listening habits to the Social 
music discovery backend (stage 424). The data may include 
Song-by-song playback data and/or the user's entire music 
library database (which stores the meta data for all artists/ 
albums/songs/playlists and playcounts of each). This data is 
sent from the Social Music Discovery Client, received by the 
Web Server Middle Tier, and saved to the MusicLibDB 306. 
I0084. The user then registers with the social music discov 
ery network by providing information requested by forms 
presented through the Social music discovery client (stage 
426). This typically involves providing a username (e.g., their 
email address) and password, accepting the terms-of-use for 
the service, and possibly additional personal information 
(e.g., location, gender, etc.) if desired. As mentioned, the data 
entry may be facilitated using a series of forms (perhaps aided 
by executable Scripts that facilitate the data entry and process 
ing) to collect data from the user. The forms may be displayed 
either in HTML or another suitable markup language (served 
from the web-server middle-tier to the user's browser), or as 
forms displayed directly within another suitable application. 
The data from the forms is stored in UserDB 304, where the 
new user account may be saved as a new row in the database 
(stage 428). 
I0085. Upon registration, or at a later date, a network mem 
ber may wish to “invite' a friend or acquaintance to become 
a member of the network, or if already a member, to become 
linked as friends within the network. FIG. 5 is a flowchart 
showing an example implementation of a process to invite a 
friend to be granted access to a network member's Social 
music network, in accordance with the present invention. As 
shown in the figure, the process starts with a first network 
member (User A in the figure) selecting a friend or acquain 
tance (User B in the figure) whom they wish to either invite to 
join the network, or if already a member, to become linked 
within the network (stage 502). This may be accomplished, 
for example, by selecting User B's email address from an 
invitation form (if not yet a member of the network), or from 
an “add friend’ form presented by the social music discovery 
client. The system then may determine if User B is already a 
member of the network, typically by determining if User B's 
email address is found in the user account database for the 
network (stage 504). 
I0086. If User B is not presently a member of the network 
(the “No” branch in the figure), then User B is sent an invi 
tation to join the network via email (stage 506). The invitation 
will typically include a hyperlink that can be used to initiate 
the registration process, followed by the software client 
installation process (stage 508), as described previously with 
reference to FIG. 4. Upon installation of the client software, 
User B will become a member of the network, and User A and 
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User Bare confirmed as friends in the friends database (stage 
526). If User B is presently a member of the network (the 
“Yes” branch in the figure), then User B is sent a message 
informing them that another member of the network has 
designated them as a “friend (stage 522). In Such a case, the 
system will associate User A and User B as unconfirmed 
friends in the friends database. Upon visiting their user profile 
page for the network, User B will be notified of the invitation 
and offered the opportunity to accept or reject the invitation 
(i.e., “accept” or “deny’ the invitation, as shown at stage 524). 
If User B accepts the invitation, then User A and User B are 
confirmed as friends in the friends database (stage 526). 
I0087. Note that there are at least two different ways to 
invite people to join the network. The first method (the upper 
left box in the figure) involves inviting a friend by providing 
their email address—that friend may or may not already be a 
member of the social network. The second method (the upper 
right box in the figure) involves finding a profile page within 
the network and asking that existing-member to become a 
friend. Note that at a relevant stage in the invitation process 
(e.g., after stage 526), the system may be configured to cal 
culate the music compatibility between the friends and dis 
play that result and/or notify them of their music compatibil 
ity measure. Further, a list of Songs and/or artists common to 
both parties may be provided with the music compatibility 
measure or independently of the measure. This list may be 
obtained by determining those songS/artists that contribute 
the most to the compatibility measure. 
0088. As noted, the present invention is designed to facili 
tate the discovery of music or other content between members 
of a social network. This is accomplished by collecting and 
processing data regarding the items contained in network 
members music libraries and also data regarding the use of 
those libraries (e.g., listening habits). Such data may include, 
but is not limited to the following: 

I0089 Songs contained in the music library; 
0090 Artists contained in the music library; 
0091 Date added to library for each song and/or artist; 
0092 Playcount for each song and/or artist; 
0093 Play date/time/frequencies for songs/artists; and 
0094. Identification of, or information regarding, a song 
or artist currently being played by a network members 
media player. 

0095. Note that the data collected for each member of the 
network may include one or more of the above described data 
types, and further, that the same data type(s) need not be 
collected for each member (thereby permitting a first set of 
data types to be collected for a first network member and a 
different set of data types to be collected for a second network 
member). In addition to the above data, the invention calcu 
lates similarity/compatibility measures: 

0096. A user-to-user or network member-to-network 
member (pair wise) similarity/compatibility measure; 
and 

0097. An artist-to-artist (pair wise) similarity measure. 
0098. Note that although the measures are described as 
being calculated between first and second network members 
(or first and second artists), the measures may also be calcu 
lated between a first member (or artist) and a group of mem 
bers (or artists), between a group of members (or artists) and 
a second member (or artist), or between a first group of 
members (or artists) and a second group of members (or 
artists). The processed data and similarity/compatibility mea 
sures may then be used with collaborative recommendation/ 
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filtering techniques, other filtering techniques (ranking, 
threshold, removal of music already present in the library of 
a member or group of members, etc.), and set membership 
concepts (union, intersection, difference) to generate music 
discovery tools and other information of value to the mem 
bers of the network. For example, using the song/artist data, 
possible outputs of the invention (some of which will be 
discussed in greater detail) include: 

0099 What songs/which artists a first network member 
has that a second network member does not have; 

0.100 What songs/which artists a second network mem 
ber has that a first network member does not have; 

0101 What songs/which artists are popular with a first 
network member; 

0102) What songs/which artists are popular with a sec 
ond network member; 

0.103 What songs/which artists are popular with a first 
network member that a second network member does 
not have; 

0.104 What songs/which artists are popular with a sec 
ond network member that a first network member does 
not have; and 

0105 Which network member is the first, biggest, or 
most recent fan of a particular artist or song? 

0106. The combination of the collected data, derived simi 
larity/compatibility measures, collaborative filtering tech 
niques, filtering mechanisms, and set membership concepts 
(in addition to other processing and/or filtering techniques) 
can be used by the inventive system, alone or in combination, 
to help network members discover music that is expected to 
be of interest to them. The system can generate recommen 
dations automatically by looking at a network members 
friends or a group of network members having “similar 
musical tastes or other qualities, or the system can assist a 
network member to manually discover music (e.g., by brows 
ing through their friends libraries or browsing the libraries of 
Strangers with similar music tastes, in conjunction with the 
application of various filtering mechanisms to the data). 
0107 For example, the system may “automatically’ gen 
erate one or more of the following types of outputs, recom 
mendations or music discovery tools, either directly or as a 
combination of more than one of the indicated filtering/pro 
cessing steps: 

0.108 Show a network member the artists most similar 
to the artists he already listens to: 

0.109 Show a network member the songs most similar 
to the songs he already listens to: 

0110 Filter the result to only show music that the net 
work member doesn't already own; 

0.111 Show a network member the artists/songs most 
played among his group of friends, or most-played 
within the recent past; 

0112 Show a network member the artists/songs most 
recently-added to the libraries of his friends; 

0113 Filter the result to remove music that the network 
member already owns: 

0114 Re-order the result to display first the music that 
most closely matches the network member's existing 
listening habits; and 

0115 Repeat the above processes, but apply them 
beyond the member's group of friends to include Strang 
ers or another group that share the members listening 
habits. 
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0116 Examples of “manually’ generated outputs, recom 
mendations or music discovery tools that may be produced, 
either directly or as a combination of more than one of the 
indicated filtering/processing steps include: 

0117 Show a network members friends, and a music 
compatibility/similarity measure between the network 
member and each friend—if desired, add a list of com 
mon artists/songs; 

0118 Show a network member a list of strangers with 
relatively high music compatibility/similarity measures 
between the member and those on the list; 

0119) Allow a network member to click on each friend/ 
stranger to see their music listening data (most-played, 
recently-played, or recently-added SongS/artists); and 

I0120 Filter the result to show only music that the net 
work member doesn't already own. 

0121 Note that, where applicable, the results may be re 
ordered to display first or most prominently feature the music 
(or persons) that most closely match the network members 
existing listening habits or musical tastes. 
0122 For example, in order to allow a first network mem 
ber (User 1) to see the songs that another network member 
(User2) is listening to and that may be of more than nominal 
interest to the first network member, the following method 
may be used. The intention is to determine the set of User2s 
songs that Userl doesn't own, but that fit well with Userl’s 
tastes. 

0123. The specific method for calculating this set of music 
is as follows: 

0.124 take all of User2s songs; and 
0.125 subtract all songs that are already present in 
Userl’s library. 

0126. This is the set of “User2s songs that Userl doesn’t 
have yet and represents a difference operation between the 
respective set elements. 
0127 Next, the set data is processed to sort them into a 
particular order, in this case to show the set of User2s songs 
that Userl doesn’t have, presented to Userl in order of “songs 
most likely to fit your tastes”. 
0128. To perform the sort, the method uses the artist-to 

artist correlation matrix C, where C(A1, A2) is the correlation 
between artists A1 and A2, and the user-play count database, 
where Playcount(User, Artist) is the number of times a par 
ticular user/network member plays a particular artist 
0129. A possible sorting algorithm is as follows: 

0.130 taking the set of “User2s songs that User1 
doesn’t have yet'; 

I0131 for each song S by artist A in the set, assign a 
Sorting magnitude which is defined by taking Userl's 
playcount for the song and multiplying by User2s play 
count for all correlated artists (note that although the 
algorithm is designed to compute the value based on all 
correlation values, for the sake of computational effi 
ciency, a filter may be applied so that only relatively high 
correlation values are used in the computation). 

0132) Thus, the sorting magnitude of song S., artist 
A=Playcount (Userl, S).times.sum (C(A., A)*Playcount 
(User2, A")) across all artists A: 
0133. Then, sort the set of User2s songs that User1 
doesn’t have by their sorting magnitude. This yields a sorted 
list: all of User2s songs that Userl doesn't own (yet) but that 
match Userl’s tastes (as Suggested by play count data and 
artist-to-artist correlation measure). 
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0.134 Abenefit of this approach is that a person can look at 
a friends library and the inventive methods will automati 
cally suggest which songs from the friends library are likely 
to be the most interesting to sample. Note that the method 
automatically discards music that Userl already owns. Of the 
remaining music, a song is assigned higher weight if User2 
listens to it a lot (in other words it gives weight to User2s 
favorite songs), but it also compares each Song to Userl's 
likelihood of enjoying it (based on comparing to User 1's 
historical playcounts for that artist and similar artists). Thus, 
this method highlights Songs that User2 listens to a lot and 
that are also a good fit with Userl's listening habits, and it 
deemphasizes songs that User2 doesn’t listen to very much, 
or songs that don’t fit Userl’s listening habits. 
0.135 The inventive system utilizes similarity/compatibil 
ity measures, filtering mechanisms, set membership con 
cepts, and data regarding network members music libraries 
and listening habits to generate a set of music discovery tools. 
These tools include messages containing recommendations 
and other outputs that assist in the discovery of music for a 
network member or group of members. AS has been 
described, the recommendations or other outputs may be 
based on set analysis (what one network member has in their 
library that another does not and would be of interest), iden 
tification of a “fan of a certain artist or style of music, or 
another suitable filter or heuristic. 
0.136. In order to provide the data required for computa 
tion of the compatibility or similarity measures, and generate 
the recommendations and other music discovery tools, the 
system is designed to access the data contained in the music 
library database (MusicLibDB, element 306 of FIG. 3) and 
process that data to generate the desired measures or outputs. 
This may be accomplished, for example, by regularly (e.g., 
daily, weekly, or upon detecting a certain degree of change 
within the database contents) processing the database data to 
produce the desired measures (e.g., the Person2Person Simi 
larity measure and/or Artist2Artist Similarity measure; see 
element 308 of FIG. 3). The “calculators' responsible for 
generating these measures are software routines executed on 
the data contained in the databases of artists and users/net 
work members (elements 304 and 306 of FIG.3). The results 
of the compatibility and similarity measures are used to popu 
late the person-to-person similarity database (UserRelDB, 
element 310 of FIG. 3) and the artist-to-artist similarity data 
base (ArtistRelDB, element 312 of FIG. 3). As mentioned, 
these databases store the similarity/distance measure between 
pairs of network members (where for this purpose, a "net 
work member” may be an individual or group) and between 
pairs of artists (where again for this purpose, an “artist' may 
be a single artist or a group of artists). 
0.137 Note that in addition to the described measures, the 
compatibility or similarity measure can be any relevant met 
ric, definable as some computation or relationship over the set 
of processed data. Typical metrics applicable to the present 
invention include generalized norms, “distance' measures 
which provide a value indicative of the relative separation of 
two sets of data, normalized value metrics, ranking metrics 
which provide an indication of the ordering of sets of data, as 
well as set membership based metrics which provide an indi 
cation of relationships between sets of data (such as intersec 
tion, union, and related concepts). 
0.138. Typically, the relevant metric is computed for each 
pair-wise combination of network members (or between an 
individual and group) and between each pair-wise combina 
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tion of artists (or between a single artist and group of artists). 
The resulting values for the relevant metric (or metrics) can 
then be compared, subjected to a threshold operation, filtered, 
Subjected to a clustering analysis, or otherwise processed to 
determine whether the results indicate a likelihood that one 
network member (or group of network members) would be 
interested in the musical tastes of a second network member 
(or group of network members). For example, given the met 
ric values, the system can determine which pairs of network 
members have a sufficiently close similarity in musical tastes 
to be interested in each other's music library contents. Like 
wise, given the metric values, the system can determine which 
artists are sufficiently close in similarity to each other to 
warrant Suggesting that a network member interested in one 
artist might be interested in the other. Note that collaborative 
recommendation/filtering algorithms and heuristics may be 
used to generate recommendations of additional Songs and/or 
artists based on similarity/compatibility between the two net 
work members, supplemented if desired, by data indicating a 
similarity between two artists. For example, a network mem 
ber who has sufficient similarity with a second network mem 
ber might be interested in an artist currently unknown to them 
because that artist is popular with the second network mem 
ber. In addition, the network member might also be interested 
in an artist because that artist is similar to an artist that is 
popular with the second network member (or with them 
selves). 
0.139. As further examples of the possible results that may 
be obtained from the inventive system, the following sections 
describe exemplary outputs of the data processing that repre 
sent music discovery tools which may be used to suggest an 
interest in the musical tastes of one network member by 
another network member. These include indicating to a net 
work member music contained in another network members 
(or group of network members) music library (or libraries) 
that is not in their own library, indicating music that is popular 
with one network member that is not known to a second 
network member, or indicating which network member is the 
first, newest or biggest fan of a particular song or artist. 
0140. The system may also be used to indicate for a given 

artist those songs popular with a first network member or 
group of members that are not presently in the music library 
of a second network member. Further, the system may also be 
used to indicate for a network member those artists/songs that 
are similar to those popular with the network member, but that 
are not presently contained in the network members music 
library. The system may also be used to show a network 
member music contained in their own library that is not 
contained in the library of a second member (or group of 
members) of the network. 
0141 One possible output of the system represents a mea 
sure of the compatibility of one network members musical 
interests to those of another network member. FIG. 6 is a 
flowchart showing an example of the primary steps in the 
generation and display of a compatibility measure between 
two members (or between a member and a group, or between 
two groups) of the Social music discovery network of the 
present invention. The depicted process is based on a database 
query to the UserRelDB (element 310 of FIG. 3), which 
contains the values for the compatibility measure between 
any two network members (i.e., the pair-wise calculations of 
the measure). The calculation of the compatibility measure is 
performed in accordance with any suitable heuristic or algo 
rithm, although as noted, in one implementation the inventors 
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have utilized a form of a cosine-based similarity measure, 
either alone or as modified to account for the correlation 
between artists. Because this calculation is performed rou 
tinely to update the UserRelDB 310, it is likely that a value for 
the compatibility between any two network members is avail 
able in the database. However, if it is not available, the 
Person2Person Similarity Calculator (element 308 of FIG.3) 
may be used to calculate the measure, and to update the 
UserRelDB 310. In addition, it is possible to query the system 
for the “details” or explanation behind the music compatibil 
ity measure, which can result in a visual display of the most 
listened-to artists/songs that are shared (or not) between the 
two network members (as will be described in greater detail 
with reference to FIG. 7). Note that in addition to showing the 
compatibility measure between two network members, it may 
be desirable to provide a list of those songS/artists common to 
the music libraries of the two network members. One way to 
generate such a list is to determine the artists that contribute 
the largest amount to the overall network member-compat 
ibility score. 
0142. As shown in FIG. 6, the process may begin with a 

first member of the network (User A) navigating to the social 
music discovery network web page of a second network 
member (User B), as shown at stage 602. User A's browser 
then requests the profile page of User B from web-server 
middle-tier (element 202 of FIG. 2), as shown at stage 604. 
Web-server middle-tier then accesses the profile data for User 
B (via calls and data exchanges using the database API, ele 
ment 302 of FIG.3), where this profile data may include data 
contained in UserDB (element 304 of FIG. 3), MusicLibDB 
(element 306 of FIG. 3), and the similarity measure for the 
User A-User B pair contained in UserRelDB (element 310 of 
FIG. 3), as shown at stage 606. The profile data will typically 
contain information about the network member and their 
musical tastes and/or listening habits, as well as the noted 
similarity measure. As mentioned, if the UserRelDB 310 does 
not contain the requested similarity measure (or if it contains 
a “stale' or otherwise unsuitable value for the measure), the 
Person2Person Similarity Calculator may be used in real 
time to calculate the measure, and to update the UserRelDB 
310, as shown at stage 608. 
0.143 Upon accessing the profile data, User A's browser 
displays all or certain aspects of User B's profile. Such 
aspects may include, but are not limited to, User B's most 
listened to artists and/or songs, as well as a music compat 
ibility score, indicating a measure of the likely compatibility 
of the music tastes or interests between the two network 
members, as shown at stage 610. If User A desires additional 
information regarding the basis for the compatibility Score or 
measure, they may request Such information via their 
browser, which will query the system for an explanation (via 
the web-server middle-tier and database API, as shown at 
stage 612). In response, the web-server middle-tier queries 
(via the database API) the MusicLibDB and 
0144. UserRelDB to obtain data needed to determine the 
relation between the musical interests and tastes of the two 
network members. This determination may be made in sev 
eral ways. For example, it may be determined by identifying 
which of the two network member's most listened to artists 
and/or songs are shared between the two network members 
musical libraries, indicating a more likely compatibility; the 
system may also identify which of the two network members 
most listened to artists and/or songs are not shared between 
the two network members musical libraries, indicating a less 
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likely compatibility (as shown at stage 614). This information 
is provided to User A's browser and displayed for User As 
viewing (at stage 616). 
0145 As another example of the possible outputs and 
music discovery tools that may be obtained from the inventive 
system, FIG. 7 is a flowchart showing an example of the 
primary steps in the generation and display of a first recom 
mendation feature (or music discovery tool) between two 
members of the social music discovery network of the present 
invention. This feature is based on determining which artists 
or songs are popular with a first network member (or group), 
but are not presently known to or popular with a second 
network member (or group). This may be accomplished by 
determining which artists or songs that are popular with a first 
network member (or group) are not contained in the music 
library of a second network member (or group). 
0146. As shown in the leftmost column of FIG. 7, the 
process may begin with a first network member, User A, 
accessing the profile of a second network member, User B. 
and selecting a link to “Songs that Benjoys but I don’t have’. 
or another similar expression of the concept (stage 702). This 
may be determined by User A's browser sending a request to 
the web-server middle-tier for a comparison of the music 
libraries of the two network members (stage 704). One way of 
implementing this feature is to Submit a database query to 
request the most-listened-to music in User B's music library, 
and then to determine which of those songs/artists are not 
present in User A's music library (stage 706). As shown in the 
figure, at stage 706, the query may be constructed to deter 
mine the N most listened to artists or songs that are in User B's 
music library but are not presently in User A's music library. 
The web-server may then return a web page for display using 
User A's browser that shows those artists and/or songs that are 
most popular with User B but are not presently contained in 
User As music library (stage 708). Note that for improved 
efficiency and speed, this and other queries described herein 
may be written as a “stored procedure' for the MusicLibDB. 
0147 Similarly, as shown in the center column of FIG. 7, 
the process may used to determine those artists and/or songs 
contained in User A's music library and popular with User A 
that are not contained in User B's music library. The process 
may begin with a first network member, User A, accessing the 
profile of a second network member, User B, and selecting a 
link to “Songs that I enjoy but B doesn’t have’, or another 
similar expression of the concept (stage 710). This may be 
determined by User A's browser sending a request to the 
web-server middle-tier for a comparison of the music librar 
ies of the two network members (stage 712). One way of 
implementing this feature is to Submit a database query to 
request the most-listened-to music in User A's music library, 
and then to determine which of those songs/artists are not 
present in User B's music library (stage 714). As shown in the 
figure, at stage 714, the query may be constructed to deter 
mine the N most listened to artists or songs that are in User As 
music library but are not presently in User B's music library. 
The web-server may then return a web page for display using 
User A's browser that shows those artists and/or songs that are 
most popular with User A but are not presently contained in 
User B's music library (stage 716). The presented page may 
include a link or other means to initiate a process of preparing 
and sending a recommendation (or other type of processing 
output that assists in the discovery of music or other content) 
to User B for those songs popular with User A that are not 
currently contained in User B's music library (again at stage 
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716). If User A desires to send such a recommendation, they 
may activate a “recommend' linkassociated with a particular 
artist or song, and may be requested to provide text providing 
the recommendation (stage 718). In response. User As 
browser sends such recommendation data to the web-server 
middle-tier (stage 720). The web-server middle-tier may then 
execute a process or processes needed to provide the recom 
mendation to User B's Social music discovery network music 
inbox (InboxDB element 316 of FIG. 3), at stage 722. 
0.148. As yet another example of the possible outputs that 
may be obtained from the inventive system, FIG. 8 is a flow 
chart showing an example of the primary steps in the genera 
tion and display of a second recommendation feature (or 
music discovery tool) between two members of the social 
music discovery network of the present invention. This fea 
ture is based on determining which network member or net 
work members are the first fan, biggest fan, or most recent 
listener(s) of a particular artist. 
0149. As shown in the leftmost column of FIG. 8, the 
process may begin with User A accessing the profile page for 
Artist X (stage 802). User A's browser requests the profile 
page/data from the web-server middle-tier (stage 804). As 
part of responding to the request, the web-server may perform 
one or more queries designed to identify which among User 
As friends is the first fan, biggest fan, or most recent listener 
of the specified artist (stage 806). For example, as shown in 
the middle column of the figure, the query may be designed to 
determine at what date each of User A's friends (that is for 
each User B listed among User A's friends in the friends 
database, FriendsDB) added the artist in question to their 
respective music library (stage 808). The friend who added 
the artists at the earliest date would be returned as the “first 
fan or “earliest fan. 
0150. Similarly, as also shown in the middle column of the 
figure, the query may be designed to determine which of User 
As friends (that is for each User B listed among User As 
friends in the friends database, FriendsDB) listens to the 
specified artist most frequently (stage 810). The friend who 
listens to the artist most frequently would be returned as the 
“biggest fan”. 
0151. Further, as also shown in the middle column of the 
figure, the query may be designed to determine which of User 
As friends (that is for each User B listed among User As 
friends in the friends database, FriendsDB) most recently 
listened to the specified artist (stage 812). The friend who 
listened to the artist most recently would be returned as the 
“most recent listener'. 
0152 The web-server combines the responses to the 
requested queries as they relate to the specified artist (i.e., 
Artist X in the figure) and returns that information to User A 
for presentation by User A's browser (stage 814), either as 
part of the Artist profile page or as a separate page. Note that 
each of the queries are database queries (via the DB APIs) to 
the FriendsDB (which stores all of User A's friends) and 
MusicLibDB (which stores the full music library and play 
count and date-added data for all network members). 
0153. The data collected and stored by the inventive sys 
tem in the Social music discovery databases (element 224 of 
FIG. 2) may be used to generate a variety of useful music 
discovery tools. For example, using the User Database (ele 
ment 304 of FIG. 3), the Music Library Database (element 
306 of FIG. 3) and appropriate filtering mechanisms, the 
system may be used to determine, for a specified artist, the 
most popular songs enjoyed by other members of the network 
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that are not presently contained in the music library of a 
network member (based on playcount data for that artist 
contained in the music library database for other members of 
the network and the network member's own music library 
data). 
0154 Similarly, the system may be used to recommend to 
a network member artists and/or songs similar to that network 
member's favorite artists/songs and that are not currently 
contained in the network members music library (based on 
play count data for that network member and artist/song simi 
larity measures, as filtered by the contents of the network 
member's music library). In these ways the inventive system 
may be used to generate outputs (i.e., music discovery tools) 
that assist a network member to discover music that is 
expected to be of interest to them. These outputs include 
recommendations as well as indications of music that is 
present in the music libraries of other members of the network 
(such as friends or a group with similar interests), but not in 
the library of the network member (where such results may be 
filtered by emphasizing music that is popular with other 
members and/or similar to artists contained in the network 
member's library, for example). 
0155. In addition to the data mining and analysis methods 
described, the inventive system may be used to facilitate 
novel business models. The inventive system provides data 
characterizing a network member's music library and listen 
ing tastes. This data, combined with relevant processing 
methods, may be used to generate recommendations/sugges 
tions for the purchase of music by known or previously 
unknown artists, or specific Songs. For example, the system 
may be configured to generate notifications that a new artist or 
song by an established artist would be of interest to a network 
member (and if desired, indicate a purchasing method). The 
recommendation may be based on an analysis of the network 
members music library, listening tastes (e.g., to determine 
the network member's favorite artists or songs), and if 
desired, similarity measures that indicate a "closeness' 
between an artist enjoyed by the network member and a 
second artist. Similarly, the inventive system may be config 
ured to notify a network member of related content (e.g., 
ringtones, concert-tickets, videos, posters, etc.) that may be of 
interest based on that network member's favorite artists/ 
Songs, currently playing artist/song, and/or relevant similar 
ity measures. 
0156 For example, in one embodiment of the invention, a 
network member may be provided with recommendations/ 
notifications (via email, the network member's music inbox, 
or other means) for new album releases, ringtones, tickets, 
posters, etc. from his most-listened-to artists or currently 
playing artist. In another embodiment of the invention, Such 
recommendations/notifications may be displayed within the 
Music Discovery Client in a format that is contextually 
related to the content being played by the network members 
media-player; for example by displaying ringtones, tickets, or 
offers directly relevant to the music currently playing in the 
media player. Note that Such contextually related recommen 
dations/notifications may be directly related to the content 
being played (e.g., for the same artist) or may be indirectly 
related (or even unrelated) to the content being played (e.g., 
for a “similar artist or type of music, or for one of the 
network members most popular artists). To facilitate this 
implementation, the Music Discovery Client may send the 
backend server data about the “now playing song/artist (the 
Song or artist currently being played by a network members 
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media player) and receive back and display a list of contex 
tually related recommended products (ringtones, tickets, 
posters). 
0157. Note that the contextually related products/content 
may be determined based on an artist similarity measure, as 
well as by other, market-related means. Such market-related 
means include, but are not limited to, auction pricing (similar 
to GoogleTM AdWords), i.e., advertising products related to 
the now-playing song (or an artist popular with the network 
member), with presentation and/or sorting based on the bid 
each advertiser is willing to pay for placement and presumed 
clicks on their contextual ad. Note that the contextually 
related products and advertisements may also be displayed as 
a summary of offers relevant to some or all of the most 
listened-to artists of the network member. 
0158 Although the present invention has been described 
with reference to example embodiments, it is noted that prac 
tice of the invention is not limited to those embodiments. For 
example, the inventive system may be utilized with any Suit 
able or relevant similarity or compatibility measure or analy 
sis means. Further, the inventive system may be configured to 
utilize the collected data and processing methods to identify 
artists or Songs of interest to one member of the network 
based on any of a multitude of factors, including, but not 
limited to, popularity (as indicated by play counts, for 
example), similarity with other artists or songs, inclusion or 
exclusion from another member's music library, similarity to 
the listening tastes of a group of members, etc. In addition, as 
noted, the inventive system may utilize collaborative filtering 
or other relevant recommendation methods to generate rec 
ommendations to a member of the network, where such rec 
ommendations may be delivered to the network members 
Social music discovery network message inbox. 
0159. While certain exemplary embodiments have been 
described in detail and shown in the accompanying drawings, 
it is to be understood that such embodiments are merely 
illustrative of and not intended to be restrictive of the broad 
invention, and that this invention is not to be limited to the 
specific arrangements and constructions shown and 
described, since various other modifications may occur to 
those with ordinary skill in the art. 
What is claimed is: 
1. A computer-implemented method for recommending 

mus1c, compr1S1ng: 
receiving first library data regarding a first music library of 

a first user; 
receiving second library data regarding a second music 

library of a second user; 
receiving first playback data for the playback of media 

from the first music library of the first user; 
receiving second playback data for the playback of media 

from the second music library of the second user; 
comparing the first library data and first playback data to 

the second library data and the second playback data; 
and 

based on the comparing, generating a recommendation to 
the first user regarding a potential interest of the first user 
in content contained in the second music library of the 
second user. 

2. The computer-implemented method of claim 1, wherein 
the generating comprises determining a similarity between 
first music tastes of the first user and second music tastes of 
the second user. 
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3. The computer-implemented method of claim 1, wherein 
the generating comprises determining a similarity between 
two musical artists. 

4. The computer-implemented method of claim 1, wherein 
the recommendation comprises music contained in the sec 
ond music library that is not contained in the first music 
library. 

5. The computer-implemented method of claim 1, wherein 
the recommendation comprises music popular with members 
of a social network but not contained in the first music library. 

6. The computer-implemented method of claim 1, wherein 
the first library data and first playback data comprises: 

an artist identifier of a music artist contained in the first 
music library; 

an Song identifier of a song contained in the first music 
library; 

a date at which a song or music artist was added to the first 
music library; 
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a play count for a song or music artist contained in the first 
music library; 

a play date or time for a song or music artist contained in the 
first music library; and 

information regarding music currently being played by a 
media player associated with the first user. 

7. The computer-implemented method of claim 1, wherein 
the first playback data is received from the first user each time 
a song is played on a device of the first user. 

8. The computer-implemented method of claim 1, wherein 
the first playback data is received from the first user on a 
regularly scheduled time period. 

9. The computer-implemented method of claim 1, wherein: 
the recommendation comprises multiple recommended 

Songs; 
the recommended Songs are ordered based on decreasing 

similarity with determined musical tastes of the first 
USC. 


