
1 METHODS AND APPARATUS FOR DISCOVERY OF PEER-TO- PEER OVERLAY
NETWORKS Claim of Priority under 35 U.S.C. 119 [0001]The present
Application for Patent claims priority to Provisional Application No.
61/073,325 entitled "Methods and Apparatus for Discovering Overlay
Networks" filed June 17, 2008, and assigned to the assignee hereof
and hereby expressly incorporated by reference herein. BACKGROUND
Field [0002]The present application relates generally to the
operation of overlay networks, and more particularly, to methods and
apparatus for discovery of peer-to-peer overlay networks. Background
[0003]A network in which member nodes obtain services in the absence
of server- based infrastructure is referred to herein as a
"peer-to-peer" overlay network. In a peerto-peer overlay, peer nodes
co-operate with each other both to provide services and to maintain
the network. Peer-to-peer overlay networks can be built on top of an
underlying network, such as a network utilizing the Internet Protocol
(IP). 



[0004]For a node to participate in a peer-to-peer overlay network, it
must discover the names of existing overlay networks and meta-data
associated with these overlay networks. The meta-data typically
includes the IP addresses of "introduce? nodes that can help the
joining node join a particular overlay network. 10005]There are
several traditional approaches to solving the overlay network
discovery problem. A node may find the names of available overlay
networks using an out-of-band mechanism like a web search. Next, the
node may use a domain name services (DNS) to resolve any discovered
overlay network names to find the Internet Protocol (IP) addresses of
introducer nodes. In a second approach, a well-known super overlay
network is used. Any node that wishes to discover other overlay
networks joins the super overlay network and queries nodes in the
super overlay network for information about other overlay networks.
Unfortunately, these techniques are  2 inefficient and make it
difficult for a node to discover and join a particular overlay
network 100061Therefore, it is desirable to have a simple cost
effective mechanism that operates to allow a node to discover
peer-to-peer overlay networks. SUMMARY [0007]In one or more aspects,
a peer-to-peer overlay network discovery system, comprising methods
and apparatus, is provided that operates to allow a node to discover
peer-to-peer overlay networks. In various aspects, the system
operates to allow a node to use local area transport mechanisms, such
as IP multicast, to discover information associated with overlay
networks gathered by other nodes in the local area. This information
can then be used by the node to join a particular overlay network.
[0008]In an aspect, a method is provided for operating a node to
discover overlay 



networks. The method comprises receiving a request to discover
information about overlay networks of interest, generating a search
query that comprises at least one parameter associated with the
overlay networks of interest, and transmitting the search query to
nodes on a local area network. [0009]In an aspect, an apparatus is
provided that is configured to discover overlay networks. The
apparatus comprises mcans for receiving a request to discover
information about overlay networks of interest, means for generating
a search query that comprises at least one parameter associated with
the overlay networks of interest, and means for transmitting the
search query to nodes on a local area network. [0010]In an aspect, an
apparatus is provided that is configured to discover overlay
networks. The apparatus comprises a processor configured to receive a
request to discover information about overlay networks of interest
and generate a search query that comprises at least one parameter
associated with the overlay networks of interest and a transceiver
configured to transmit the search query to nodes on a local area
network. 100111In an aspect, a computer program product is provided
for discovering overlay networks. The computer program product
comprises a computer-readable medium embodying codes executable to
receive a request to discover information about overlay networks of
interest, generate a search query that comprises at least one
parameter associated with the overlay networks of interest, and
transmit the search query to nodes on a local area network.  3
[0012]In an aspect, a method is provided for operating a node to
discover overlay networks. The method comprises maintaining an
overlay database of meta-data associated with one or more known
overlay networks, obtaining a search query that comprises at least
one parameter associated with overlay networks of interest,
determining one or more selected overlay networks from the overlay
database based on the at least one parameter, and transmitting
meta-data associated with the one or more selected overlay networks
in response to the search query. [0013]In an aspect, an apparatus is
provided that is configured to discover overlay networks. The
apparatus comprises means for maintaining an overlay database of
meta-data associated with one or more known overlay networks, means
for obtaining a search query that comprises at least one parameter
associated with overlay networks of interest, means for determining
one or more selected overlay networks from the overlay database based
on the at least one parameter, and means for transmitting meta-data
associated with the one or more selected overlay networks in response
to the search query. 



[0014]In an aspect, an apparatus is provided that is configured to
discover overlay networks. The apparatus comprises a memory
comprising an overlay database of meta-data associated with one or
more known overlay networks and a processor coupled to the memory and
configured to obtain a search query that comprises at least one
parameter associated with overlay networks of interest, determine one
or more selected overlay networks from the overlay database based on
the at least one parameter, and transmit meta-data associated with
the one or more selected overlay networks in response to the search
query. [0015]In an aspect, a computer program product is provided
that is configured to discover overlay networks. The computer program
product comprises a computer-readable medium embodying codes
executable to maintain an overlay database of meta-data associated
with one or more known overlay networks, obtain a search query that
comprises at least one parameter associated with overlay networks of
interest, determine one or more selected overlay networks from the
overlay database based on the at least one parameter, and transmit
meta-data associated with the one or more selected overlay networks
in response to the search query. [0016]Other aspects will become
apparent after review of the hereinafter set forth Brief Description
of the Drawings, Description, and the Claims.  4 BRIEF DESCRIPTION OF
THE DRAWINGS [0017]The foregoing aspects described herein will become
more readily apparent by reference to the following Description when
taken in conjunction with the accompanying drawings wherein:
[0018]FIG. 1 shows a network that illustrates aspects of a
peer-to-peer overlay network discovery system; 



100191FIG. 2 shows an exemplary discovery processor for use at a node
in aspects of a peer-to-peer overlay discovery system; [0020]FIG. 3
shows an exemplary method for operating a discovery processor at a
node to provide aspects of a peer-to-peer overlay network discovery
system; [0021]FIG. 4 shows an exemplary method for operating a
discovery processor at a          node to provide aspects of a
peer-to-peer overlay network discovery system; [00221FIG. 5 shows an
exemplary method for operating a discovery processor at a
node to provide aspects of a peer-to-peer overlay network discovery
system; [0023]FIG. 6 shows an exemplary discovery processor for use
at a node to provide aspects of a peer-to-peer overlay network
discovery system; and [00241FIG. 7 shows an exemplary discovery
processor for use at a node to provide aspects of a peer-to-peer
overlay network discovery system. DESCRIPTION [0025]The following
description describes aspects of a peer-to-peer overlay network
discovery system that operates to allow a node to discover
peer-to-peer overlay networks. The system operates such that a node
that wishes to discover existing peerto-peer overlay networks sends
an "overlay search" query on its local area network. The query
comprises one or more attributes (or parameters) that identify the
types of overlay networks of interest to the node. In one
implementation, the overlay search query may be transmitted to a
well-lcnown IP multicast or broadcast address. The nodes on the local
area network operate to keep track of the overlay networks they
become aware of and the meta-data associated with these overlay
networks. When they receive the overlay search query, they respond
with information about the overlay networks known to them that match
the search criteria. Thus, the requesting node is able to efficiently
discover overlay networks of interest from other nodes in its local
area.  



5 [0026]FIG.! shows a network 100 that illustrates aspects of a
peer-to-peer overlay network discovery system. The network 100
comprises an underlying network 102 which comprises any type of
network, such as an Internet Protocol network. Although the
underlying network 102 is shown as a single entity, the underlying
network may comprise any number or types of networks such as WANs,
LANs, wireless networks or any other type of network. [0027]The
underlying network comprises multiple peer-to-peer overlay networks
(104, 106, and 108). The peer-to-peer overlay networks 104, 106 and
108 each comprise a subset of nodes of the underlying network 102 and
operate utilizing the services of the underlying network 102 to allow
those nodes to communicate. For example, in the peer-to-peer overlay
networks 104, 106, and 108, the nodes are connected by communication
links provided by the underlying network 102 to form desired routing
paths. It should also be noted that the peer-to-peer overlay networks
104, 106, and 108 may have any topology or architecture to enable any
routing configuration and are not limited to the configurations shown
in FIG. 1. [0028]The underlying network 102 also comprises a local
area network, shown generally at 110, that comprises a plurality of
nodes. The nodes of the local area network 110 are operable to
communicate with other nodes on the network 102 and with each other
utilizing unicast, multicast, or broadcast transmissions. For
example, the node 112 that is part of the local area network 110 may
multicast or broadcast messages to other nodes in the local area
network 110. [0029]In accordance with the overlay discovery system,
the nodes of the local area network 110 comprise a discovery
processor (DP) 114. For the purpose of this description, the DP 114
is shown at node 112; however, it will also be assumed that the DP
114 is available at other nodes of the local area network 110. The DP
114 operates to save information and meta-data about overlay networks
that its associated node becomes aware of during operation on the
network 102. For example, the information comprises, but is not
limited to; overlay names, IP addresses of nodes, IP addresses of
introducer nodes, and/or other meta-data associated with overlay
networks known on the network 102. This information is acquired
during operation of the nodes of the local area network 110 while
performing message routing or other tasks. The information is saved
at the DP 114 for later use. [0030]In an aspect, the discovery
processors located at the nodes of the local area  6 network 110
automatically advertise their respective information about known
overlay networks. Thus, the DP 114 operating at node 112 is able to
listen to these advertisements to become aware of one or more overlay
networks. 



[0031]In another aspect, in response to a request, for instance by an
application executing at the node 112, the DP 114 generates and sends
an overlay search query on the local area network 110 to obtain
information associated with overlay networks that match the
parameters in the search query. The query comprises one or more
attributes or parameters that identify the types of overlays of
interest to the node 112. For example, the search query comprises one
or more of the following parameters, but is not limited to only these
parameters. I.Overlay names 2. Content types 3. Specific content 4.
Quality of service (QoS) parameters 5. Overlay operating region 6.
Overlay network type parameter [0032]In an aspect, the overlay search
query may be transmitted to a well-known IP multicast or broadcast
address or it may be transmitted to a well-defined Overlay Discovery
service instance. In the latter case, the service instances are first
discovered using any known service discovery protocols. In either
case, the DPs 114 operating at nodes on the local area network 110
keep track of the overlay networks they become aware of and the
meta-data associated with these overlay networks. When they receive
an overlay search query, they respond with information about the
overlay networks known to them that match the search criteria. A more
detailed description of the operation of the DP 114 is provided
below. Thus, the peer-to-peer overlay network discovery system
operates to allow a node to discover peer-to-peer overlay networks of
interest. [0033]FIG. 2 shows an exemplary discovery processor 200 for
use at a node in aspects of a peer-to-peer overlay discovery system.
For example, the discovery processor 200 is suitable for use as the
discovery processor 114 shown in FIG. 1. The discovery processor 200
comprises processor 202, memory 204, and transceiver 206 all coupled
to a data bus 208. It should be noted that the discovery processor
200 is just  



7 one implementation and that other implementations are possible
within the scope of the aspects. 10034]The transceiver 206 comprises
hardware and/or hardware executing software that operates to allow
the discovery processor 200 to communicate data or other information
with a plurality of nodes on a network. In an aspect, the transceiver
206 is operable to transmit a search query over a local area network
using unicast, multicast, or broadcast transmissions. The transceiver
206 is also operable to transmit or listen to advertisements on a
local area nerivork or receive messages in response to transmitted
search queries. [0035]The memory 204 comprises any suitable storage
device operable to store an overlay database 212 comprising
information (i.e., meta-data) associated with one or more
peer-to-peer overlay networks that the discovery processor 200 is
aware of [0036]The memory 204 also comprises discovery module 214
which comprises one or more modules comprising instructions or codes
executable by the processor 202 to provide the functions of the
peer-to-peer overlay network discovery system described herein.
[00371The processor 202 comprises at least one of a CPU, processor,
gate array, hardware logic, memory elements, and/or hardware
executing software. In an aspect, thc processor 202 operates to
execute instructions of the discovery module 214 to control the
discovery processor 200 to perform the functions of the peer-to-peer
overlay network discovery system described herein. Maintain Overlay
Network Database  [0038]During operation, the processor 202 operates
to maintain the overlay database 212 with information about overlay
networks the discovery processor 200 becomes aware of. For example,
during normal message routing and network communications, the
processor 202 becomes aware of information and/or meta-data
associated with one or more overlay networks. The processor 202
operates to store this information and/or meta-data in the overlay
database 212. For example, the information and meta-data associated
with overlay networks comprises, but is not limited to the following
information. 



1. Overlay network names 2. Node addresses  8 3. Introducer node
addresses 4. Content types 5. Specific content 6. Quality of service
(QoS) parameters 7. Overlay network operating region 8. Overlay
network type Transmit and Receive Overlay Network Advertisements
[0039]In an aspect, the processor 202 operates to control the
transceiver 206 to automatically transmit advertisements on a local
area network. The advertisements comprise information from the
overlay database 212 about known overlay networks. In another aspect,
the transceiver 206 operates to listen to advertisements transmitted
by other nodes in a local area network. The advertisements comprise
information about overlay networks known to the other nodes
originating the advertisements. The received advertisement
information is passed to the processor 202 which uses the information
to update the overlay database 212. 



Search for Overlay Networks  100401In another aspect, the processor
202 operates to receive a request for information about overlay
networks that match selected criteria. The request may originate from
applications executing at the node at which the discovery processor
200 is located. For example, the request is received from one more
applications over the link 216. The processor 202 processes the
request to generate a search query that comprises the criteria,
parameters or meta-data associated with the overlay networks for
which a search will be conducted. The processor 202 controls the
transceiver 206 to transmit the search query to other nodes in a
local area network. For example, the transceiver 206 transmits the
search query using at least one of a unicast, multicast, and
broadcast transmission. [0041]Nodes receiving the search query
comprise their own respective DPs that operate to maintain overlay
databases similar to the overlay database 212. The DPs at the
receiving nodes search their respective overlay databases to
determine information and/or meta-data about any overlay networks
that match the parameters included in the search query. This
information is returned to the DP 200. For example, the information
is received on the link 210 by the transceiver 206, which passes the
information to the  9 processor 202. The processor 202 then informs
the requesting entity (using the link 216) of the overlay networks
that match the search query. Additionally, the processor 202 operates
to update the overlay database 212 with any received information
about newly discovered overlay networks. [0042]In an aspect, the
peer-to-peer overlay network discovery system comprises a computer
program product having one or more program instructions
("instructions") or sets of "codes" stored or embodied on a
machine-readable medium. When the codes are executed by at least one
processor, for instance, the processor 202, their execution causes
the discovery processor 200 to provide the functions of the
peer-to-peer overlay network discovery system described herein. For
example, the machine-readable medium comprises a floppy disk, CDROM,
memory card, FLASH memory device, RAM, ROM, or any other type of
memory device or machine-readable medium that interfaces to the
discovery processor 200. In another aspect, the sets of codes may be
downloaded into the discovery processor 200 from an external device
or communication network resource. The sets of codes, when executed,
operate to provide the functions of a peer-to-peer overlay network
discovery system as described herein. [0043]FIG. 3 shows an exemplary
method 300 for operating a discovery processor at a node to provide
aspects of a peer-to-peer overlay network discovery system. For
clarity, the method 300 is described below with reference to the
discovery processor 200 shown in FIG. 2. In an aspect, the processor
202 executes one or more sets of codes provided by the discovery
module 214 to control the discovery processor 200 to perform the
functions described below. [0044]At block 302, a request is received
to discover information about overlay 



networks of interest to the requestor. In an aspect, the request is
received over the link 216 by the processor 202 from applications
executing at the node at which the DP 200 is located. [0045]At block
304, a search query is generated based on the request. For example,
the processor 202 generates the search query to comprise one or more
parameters that describe or identify criteria associated with the
overlay networks for which the search will be conducted. For example,
the search query comprises but is not limited to the parameters
described above. [0046]At block 306, the search query is transmitted
on a local area network. For example, the processor 202 controls the
transceiver 206 to transmit the search query on  10 the local area
network using the communication link 210. The transceiver 206
transmits the search query using a unicast, multicast, or broadcast
on the local area network. [0047]At block 308, information about
overlay networks that match the search query is received. For
example, the transceiver 206 receives the information from nodes on
the local area network. In one implementation, each node comprises a
DP that maintains an overlay database of overlay network information.
The DPs at those nodes identify selected overlay networks based on
the one or more parameters in the search query. The nodes then
transmit information about the selected overlay networks on the
communication link 210 for reception by the transceiver 206. The
transceiver 206 then passes the information to the processor 202.
[0048]At block 310, information received identifying overlay networks
matching the search query is passed to thc initial requcstor. For
example, the processor 202 passes the received information about the
overlay networks that match the search query to the requesting
application using the link 216. [0049]Therefore, the method 300 is
performed by a discovery processor at a node 



to provide aspects of a peer-to-peer overlay network discovery
system. It should be noted that the method 300 is just one
implementation and that the operations of the method 300 may be
rearranged or otherwise modified within the scope of the various
aspects. Thus, other implementations arc possible with the scope of
the various aspects described herein. [0050]FIG. 4 shows an exemplary
method 400 for operating a discovery processor at a node to provide
aspects of a peer-to-peer overlay network discovery system. For
clarity, the method 400 is described below with reference to the
discovery processor 200 shown in FIG. 2. In an aspect, the processor
202 executes one or more sets of codes provided by the discovery
module 214 to control the discovery processor 200 to perform the
functions described below. [0051]At block 402, an overlay database is
maintained of meta-data associated with known overlay networks. For
example, the processor 202 acquires information about one or more
overlay networks during normal routing and message transactions on an
underlying network. The processor 202 stores the meta-data associated
with known overlay networks in the overlay database 212. In an
aspect, the processor 202 updates the overlay database with meta-data
associated with newly discovered overlay networks.  11 For example,
one or more overlay networks may be discovered during operation of
the discovery processor on a local area network. [0052]At block 404,
a search query is received. For example, the transceiver 206 receives
the search query in a unicast, multicast, or broadcast transmission
on a local area network. The transceiver 206 receives the query on
the communication link 210. The search query comprises one or more
parameters identifying overlay networks of interest for which
information is being sought. [0053]In another aspect, the search
query is generated locally in response to a request from an
application executing at the node at which the DP 200 is located. For
example, the processor 202 receives a request for information about
overlay networks of interest to a requesting application. In an
aspect, the request is received over the link 216 by the processor
202 from an application executing at the node at which the DP 200 is
located. [0054]At block 406, a determination is made as to whether
parameters in the search 



query match any of the overlay networks which are described in the
overlay database. For example, the processor 202 operates to match
parameters in the search query with information stored in the overlay
database 212 to determined meta-data and other information about
known overlay networks that match the search query. [0055]At block
408, assuming there is a match, the meta-data and other information
that matches the parameters in the search query is obtained from the
overlay database. For example, the processor 202 obtains the
meta-data and other information that matches the search query from
the overlay database 212. [0056]At block 410, the meta-data and other
information determined from the database based on the search query is
transmitted in response to the search query. For example, the
processor 202 controls the transceiver 206 to transmit the meta-data
and other information to the entity associated with the search query.
In one aspect, the meta-data is transmitted a node associated with
the search query and is performed using the link 210. In another
aspect wherein the search is performed on a local overlay database,
the meta-data is transmitted to a local executing application
associated with the initial request and is performed by the processor
202 using the link 216. [0057]Therefore, the method 400 is performed
by a discovery processor at a node to provide aspects of a
peer-to-peer overlay network discovery system. It should be noted
that the method 400 is just one implementation and that the
operations of the  12 method 400 may be rearranged or otherwise
modified within the scope of the various aspects. Thus, other
implementations are possible with the scope of the various aspects
described herein. [0058]FIG. 5 shows an exemplary method 500 for
operating a discovery processor at a node to provide aspects of a
peer-to-peer overlay network discovery system. For clarity, the
method 500 is described below with reference to the discovery
processor 200 shown in FIG. 2. In an aspect, the processor 202
executes one or more sets of codes provided by the discovery module
215 to control the discovery processor 200 to perform the functions
described below. [0059]At block 502, an overlay database is
maintained with meta-data associated 



with known overlay networks. For example, the processor 202 acquires
information about one or more overlay networks during normal routing
and message transactions on an underlying network. The processor 202
stores the meta-data associated with known overlay networks in the
overlay database 212. In an aspect, the processor 202 updates the
overlay database with meta-data associated with newly discovered
overlay networks. For example, one or more overlay networks may be
discovered during operation of the discovery processor on a local
area network. [0060]At block 504, advertisements are transmitted in a
local area network. For example, the processor 202 obtains
information from the overlay database 212 commising meta-data
associated with known overlay networks and passes this information to
the transceiver 206. The transceiver 206 operates to transmit the
meta-data on a local area network in one or more advertisements that
can be received by any node in the local area that may be listening.
For example, the transceiver 206 operates to transmit the one or more
advertisements in at least one of a unicast, multicast, and broadcast
transmission on the local area network. [0061]At block 506, one or
more advertisement are received that comprise meta- data about known
overlay networks. For example, the transceiver 206 operates to listen
to the advertisements from other node in a local area network and
passes the received meta-data to the processor 202. For example, the
transceiver 206 operates to receive the one or more advertisements in
at least one of a unicast, multicast, and broadcast transmission on
the local area network. The processor 202 then updates the overlay
database 212 using the received meta-data. For example, the method
proceeds to block 502 where the overlay database 212 is updated.  13
[0062]Therefore, the method 500 is performed by a discovery processor
at a node to provide aspects of a peer-to-peer overlay network
discovery system. It should be noted that the method 500 is just one
implementation and that the operations of the method 500 may be
rearranged or otherwise modified within the scope of the various
aspects. Thus, other implementations are possible with the scope of
the various aspects described herein. [0063]It should also be noted
that the methods 300, 400 and 500 can all be performed by the same
discovery processor located at a node in a local area network. The
operations of the methods 300, 400 and 500 may be combined,
intermixed, or otherwise performed in parallel or serial fashion so
that all the functions of the discovery system desciibed herein can
be performed by a single discovery processor.  [0064] FIG. 6 shows an
exemplary discovery processor 600 for use at a node to provide
aspects of an overlay network discovery system. For example, the
discovery processor 600 is implemented in accordance with the
discovery processor 200 shown in FIG. 2. In an aspect, the discovery
processor 600 is implemented by at least one integrated circuit
comprising one or more modules configured to provide aspects of an
overlay network discovery system as described herein. For example, in
an aspect, each module comprises hardware and/or hardware executing
software. [0065]The discovery processor 600 comprises a first module
comprising means 



(602) for receiving a request to discover information about overlay
networks of interest, which in an aspect comprises the processor 202.
The discovery processor 600 also comprises a second module comprising
means (604) for generating a search query that comprises at least one
parameter associated with the overlay networks of interest, which in
an aspect comprises the processor 202. The discovery processor 600
also comprises a third module comprising means (606) for transmitting
the search query to nodes on a local area network, which in an aspect
comprises the transceiver 206. [0066]FIG. 7 shows an exemplary
discovery processor 700 for use at a node to provide aspects of an
overlay network discovery system. For example, the discovery
processor 700 is implemented in accordance with the discovery
processor 200 shown in FIG. 2. In an aspect, the discovery processor
700 is implemented by at least one integrated circuit comprising one
or more modules configured to provide aspects of an overlay network
discovery system as described herein. For example, in an aspect, each
module comprises hardware and/or hardware executing software.  14
[0067]The discovery processor 700 comprises a first module comprising
means (702) for maintaining an overlay database of meta-data
associated with one or more known overlay networks, which in an
aspect comprises the memory 204. The discovery processor 700 also
comprises a second module comprising means (704) for obtaining a
search query that comprises at least one parameter associated with
overlay networks of interest, which in an aspect comprises the
processor 202. The discovery processor 700 also comprises a third
module comprising means (706) for determining one or more selected
overlay networks from the overlay database based on the at least one
parameter, which in an aspect comprises the processor 202. The
discovery processor 700 also comprises a fourth module comprising
means (708) for transmitting meta-data associated with the one or
more selected overlay networks in response to the search query, which
in an aspect comprises the processor 202. [0068]The various
illustrative logics, logical blocks, modules, and circuits described
in connection with the aspects disclosed herein may be implemented or
performed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the
functions described herein. A general-purpose processor may be a
microproccssor, but, in the alternative, the processor may be any
conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of
computing devices, e.g., a combination of a DSP and a microprocessor,
a plurality of microprocessors, one or more microprocessors in
conjunction with a DSP core, or any other such configuration.
[0069]The steps of a method or algorithm described in connection with
the aspects disclosed herein may be embodied directly in hardware, in
a software module executed by a processor, or in a combination of the
two. A software module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, a hard disk, a
removable disk, a CD-ROM, or any other form of storage medium known
in the art. An exemplary storage medium is coupled to the processor,
such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage



wireless communication device. In the alternative, the processor and
the storage medium may reside as discrete components in a wireless
communication device. [0070]The description of the disclosed aspects
is provided to enable any person skilled in the art to make or use
the present invention. Various modifications to these aspects may be
readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects, e.g., in
an instant messaging service or any general wireless data
communication applications, without departing from the spirit or
scope of the invention. Thus, the present invention is not intended
to be limited to the aspects shown herein but is to be accorded the
widest scope consistent with the principles and novel features
disclosed herein. The word "exemplaiy" is used exclusively herein to
mean "serving as an example, instance, or illustration." Any aspect
described herein as "exemplary" is not necessarily to be construed as
preferred or advantageous over other aspects. [0071]Accordingly,
while aspects of a peer-to-peer overlay network discovery system have
been illustrated and described herein, it will be appreciated that
various changes can be made to the aspects without departing from
their sphit or essential characteristics. Therefore, the disclosures
and descriptions herein are intended to be illustrative, but not
limiting, of the scope of the invention, which is set forth in the
following claims.  16 CLAIMS  1. A method for operating a node to
discover overlay networks, the method comprising: receiving a request
to discover information about overlay networks of interest;
generating a search query that comprises at least one parameter
associated with the overlay networks of interest; transmitting the
search query to nodes on a local area network; and receiving
information associated with overlay networks that match the
transmitted search 



query.  2. The method of claim 1, wherein said transmitting comprises
performing at least one of unicasting, multicasting, and broadcasting
the search query to the nodes on the local area network.  3. The
method of claim 1, wherein said receiving the request to discover
information comprises receiving the request from an application
executing at the node.  4. The method of claim 1, wherein the at
least one parameter comprises at least one of an overlay network
name, content type parameter, specific content parameter, quality of
service parameter, operating region parameter and overlay network
type parameter.  5. The method of claim 1, wherein the receiving
information associated with overlay networks that match the search
query further comprises receiving the information from one or more
nodes on the local area network.  6. The method of claim 5, further
comprising passing the information associated with overlay networks
that match the search query to an entity associated with the request.
7. An apparatus configured to discover overlay networks, the
apparatus comprising: means for receiving a request to discover
information about overlay networks of interest;  17      means for
generating a search query that comprises at least one parameter
associated with the overlay networks of interest; means for
transmitting the search query to nodes on a local area network, and
means for receiving information associated with overlay networks that
match the transmitted search query.  8. The apparatus of claim 7,
wherein said means for transmitting comprises means for performing at
least one of unicasting, multicasting, and broadcasting the search
query to the nodes on the local area network. 



9. The apparatus of claim 7, wherein said means for receiving the
request to discover information comprises means for receiving the
request from an application executing at the apparatus.  10. The
apparatus of claim 7, wherein the at least one parameter comprises at
least one of an overlay network name, content type parameter,
specific content parameter, quality of service parameter, operating
region parameter and overlay network type parameter.  11. The
apparatus of claim 7, wherein the receiving information associated
with overlay networks that match the search query comprises receiving
the information from one or more nodes on the local area network.
12. The apparatus of claim 11, further comprising means for passing
the information associated with overlay networks that match the
search query to an entity associated with the request.  13. An
apparatus configured to discover overlay networks, the apparatus
comprising:       a processor configured to receive a request to
discover information about overlay networks of interest, generate a
search query that comprises at least one parameter associated with
the overlay networks of interest, and receive information associated
with overlay networks that match the search query; and  18 a
transceiver configured to transmit the search query to nodes on a
local area network.  14. The apparatus of claim 13, wherein said
transceiver is configured to perform at least one of unicasting,
multicasting, and broadcasting the search query to the nodes on the
local area network.  15. The apparatus of claim 13, wherein said
processor is configured to receive the request from an application
executing at the apparatus.  16. The apparatus of claim 13, wherein
the at least one parameter comprises at least one of an overlay
network name, content type parameter, specific content parameter,
quality of service parameter, operating region parameter and overlay
network type parameter.  17. The apparatus of claim 13, wherein to
receive information associated with overlay networks that match the
search query further comprises to receive the information from one or
more nodes on the local area network. 



18. The apparatus of claim 17, wherein said processor is configured
to pass the information associated with overlay networks that match
the search query to an entity associated with the request.  19. A
computer program product for discovering overlay networks, the
computer program product comprising: a non-transitory
computer-readable medium embodying codes executable to: receive a
request to discover information about overlay networks of interest;
generate a search query that comprises at least one parameter
associated with the overlay networks of interest; transmit the search
query to nodes on a local area network, and receive information
associated with overlay networks that match the transmitted search
19  20. The computer program product of claim 19, wherein said codes
are configured to perform at least one of unicasting, multicasting,
and broadcasting the search query to the nodes on the local area
network.  21. The computer program product of claim 19, wherein said
codes are configured to receive the request from an application.  22.
The computer program product of claim 19, wherein the at least one
parameter comprises at least one of an overlay network name, content
type parameter, specific content parameter, quality of service
parameter, operating region parameter and overlay network type
parameter.  23. The computer program product of claim 19, wherein
said codes configured to receive information associated with overlay
networks that match the search query are further configured to
receive the information from one or more nodes on the local area
network.  24. The computer program product of claim 23, wherein said
codes are configured to pass the information associated with overlay
networks that match the search query to an entity associated with the
request. 



25. A method for operating a node to discover overlay networks, the
method comprising: maintaining an overlay database of meta-data
associated with one or more known overlay networks;      obtaining a
search query that comprises at least one parameter associated with
overlay networks of interest;      determining one or more selected
overlay networks from the overlay database based on the at least one
parameter; and       transmitting meta-data associated with the one
or more selected overlay networks in response to the search query.
26. The method of claim 25, wherein said obtaining comprises
receiving the search query in at least one of a unicast, multicast,
and broadcast transmission on a local area network.  20  27. The
method of claim 26, wherein said transmitting comprises transmitting
meta-data associated with the one or more selected overlay networks
to a node on the local area network that generated the search query.
28. The method of claim 25, wherein said obtaining comprises
generating the search query at the node.  29. The method of claim 28,
wherein said transmitting comprises transmitting meta-data associated
with the one or more selected overlay networks to a local entity that
initiated the search query.  30. The method of claim 25, wherein said
determining comprises determining the one or more selected overlay
networks by matching the at least one parameter with the meta-data
maintained in the overlay database.  31. The method of claim 25,
wherein the at least one parameter comprises at least one of an
overlay network name, content type parameter, specific content
parameter, quality of service parameter, operating region parameter
and overlay network type parameter.  32. The method of claim 25,
wherein said maintaining comprises updating the overlay database with
meta-data associated with newly discovered overlay networks. 



33. An apparatus configured to discover overlay networks, the
apparatus comprising: means for maintaining an overlay database of
meta-data associated with one or more known overlay networks;
means for obtaining a search query that comprises at least one
parameter associated with overlay networks of interest;       means
for determining one or more selected overlay networks from the
overlay database based on the at least one parameter; and  21
means for transmitting meta-data associated with the one or more
selected overlay networks in response to the search query.  34. The
apparatus of claim 33, wherein said means for obtaining comprises
means for receiving the search query in at least one of a unicast,
multicast, and broadcast transmission on a local area network.  35.
The apparatus of claim 34, wherein said means for transmitting
comprises means for transmitting meta-data associated with the one or
more selected overlay networks to a node on the local area network
that generated the search query.  36. The apparatus of claim 33,
wherein said means for obtaining comprises means for generating the
search query at the apparatus.  37. The apparatus of claim 36,
wherein said means for transmitting comprises means for transmitting
meta-data associated with the one or more selected overlay networks
to a local entity that initiated the search query.  38. The apparatus
of claim 33, wherein said means for determining comprises means for
determining the one or more selected overlay networks by matching the
at least one parameter with the meta-data maintained in the overlay
database.  39. The apparatus of claim 33, wherein the at least one
parameter comprises at least one of an overlay network name, content
type parameter, specific content parameter, quality of service
parameter, operating region parameter and overlay network type
parameter.  40. The apparatus of claim 33, wherein said means for
maintaining comprises means for updating the overlay database with
meta-data associated with newly discovered overlay networks. 



41. An apparatus configured to discover overlay networks, the
apparatus comprising:  22       a memory comprising an overlay
database of meta-data associated with one or more known overlay
networks; and a processor coupled to the memory and configured to:
obtain a search query that comprises at least one parameter
associated with overlay networks of interest;       determine one or
more selected overlay networks from the overlay database based on the
at least one parameter; and       transmit meta-data associated with
the one or more selected overlay networks in response to the search
query.  42. The apparatus of claim 41, wherein said processor is
configured to receive the search query in at least one of a unicast,
multicast, and broadcast transmission on a local area network.  43.
The apparatus of claim 42, wherein said processor is configured to
transmit meta-data associated with the one or more selected overlay
networks to a node on the local area network that generated the
search query.  44. The apparatus of claim 41, wherein said processor
is configured to locally generate the search query at the apparatus.
45. The apparatus of claim 44, wherein said processor is configured
to transmit meta-data associated with the one or more selected
overlay networks to a local entity that initiated the search query.
46. The apparatus of claim 41, wherein said processor is configured
to determine the one or more selected overlay networks by matching
the at least one parameter with the meta-data maintained in the
overlay database. 



47. The apparatus of claim 41, wherein the at least one parameter
comprises at least one of an overlay network name, content type
parameter, specific content parameter, quality of service parameter,
operating region parameter and overlay network type parameter.  23
48. The apparatus of claim 41, wherein said processor is configured
to update the overlay database with meta-data associated with newly
discovered overlay networks.  49. A computer program product
configured to discover overlay networks, the computer program product
comprising: a non-transitory computer-readable medium embodying codes
executable to:       maintain an overlay database of meta-data
associated with one or more known overlay networks;       obtain a
search query that comprises at least one parameter associated with
overlay networks of interest;       determine one or more selected
overlay networks from the overlay database based on the at least one
parameter; and       transmit meta-data associated with the one or
more selected overlay networks in response to the search query.  50.
The computer program product of claim 49, wherein said codes are
configured to receive the search query in at least one of a unicast,
multicast, and broadcast transmission on a local area network.  51.
The computer program product of claim 50, wherein said codes are
configured to transmit meta-data associated with the one or more
selected overlay networks to a node on the local area network that
generated the search query.  52. The computer program product of
claim 49, wherein said codes are configured to locally generate the
search query. 



53. The computer program product of claim 52, wherein said codes are
configured to transmit meta-data associated with the one or more
selected overlay networks to a local entity that initiated the search
query.  24  54. The computer program product of claim 49, wherein
said codes are configured to determine the one or more selected
overlay networks by matching the at least one parameter with the
meta-data maintained in the overlay database.  55. The computer
program product of claim 49, wherein the at least one parameter
comprises at least one of an overlay network name, content type
parameter, specific content parameter, quality of service parameter,
operating region parameter and overlay network type parameter.  56.
The computer program product of claim 49, wherein said codes are
configured to update the overlay database with meta-data associated
with newly discovered overlay networks. 57. A method for operating a
node to advertise overlay networks, the method comprising:
maintaining an overlay database of meta-data associated with one or
more known overlay networks; and       transmitting meta-data
associated with the one or more known overlay networks in one or more
advertisements on a local area network.  58. The method of claim 57,
wherein said transmitting comprises transmitting the one or more
advertisements in at least one of a unicast, multicast, and broadcast
transmission on the local area network.  59. An apparatus for
operating a node to advertise overlay networks, the apparatus
comprising:       means for maintaining an overlay database of
meta-data associated with one or more known overlay networks; and
means for transmitting meta-data associated with the one or more
known overlay networks in one or more advertisements on a local area
network.  60. The apparatus of claim 59, wherein said means for
transmitting comprises means for transmitting the one or more
advertisements in at least one of a unicast, multicast, and broadcast
transmission on the local area network. 



25  61. An apparatus for operating a node to advertise overlay
networks, the apparatus comprising:       a processor configured to
maintain an overlay database of meta-data associated with one or more
known overlay networks; and       a transceiver configured to
transmit meta-data associated with the one or more known overlay
networks in one or more advertisements on a local area network.  62.
The apparatus of claim 61, wherein said transmitter is configured to
transmit the one or more advertisements in at least one of a unicast,
multicast, and broadcast transmission on the local area network.  63.
A computer program product for operating a node to advertise overlay
networks, comprising: a non-transitory computer-readable medium
embodying codes executable to:       maintain an overlay database of
meta-data associated with one or more known overlay networks; and
transmit meta-data associated with the one or more known overlay
networks in one or more advertisements on a local area network.  64.
The computer program product of claim 63, wherein said codes
executable to transmit are configured to transmit the one or more
advertisements in at least one of a unicast, multicast, and broadcast
transmission on the local area network. 


