METHODS AND APPARATUSFOR DI SCOVERYOF PEER- TOPEER OVERLAYNETWORKS C ai m of
Priority under 35 U . S.C. 119 [0001] The present Application for Patent

cl ai ms prwornawissx4Pr ovi si onal Application No. 61/073, 3P6Tarstemlogtios Met hods
and Apparatus for Discovering Overlay Networks" filed June 17, 2008, and
assigned to the assignee hereof and hereby expressly incorporated by
reference herein. BACKGROUND Fi el d [000%] The present application rel ates
generally to the operation of overlay netwrks, and nore particularly, to
nmet hods and apparatus for discovery of peer-to-peer overlay networks.
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absence of serverbased infr PHEROVERLAY NEAWEORKS 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 nmaintain the

net wor k. Peer-to-peer overlay networks can be built on top of an underlying

network, sucliAsm ok PRRkNPhkaerB5IU.SCNgiibhe [ nternet Protocol (1P). [0004] For
a node to participate in a peer-to-geer overlay network, it must discover
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“introducer” nodes that can help t joining node join a particular overlay
networ k. [000B] Jpher¥. a3088.s ek rastigned aldi thic o#saignesp peroeic hed hersby aixpicady t he

overl ay ”et“9£§89%&8% STV o] eTo] W A node may find the nanes of avail able
overl ay networ u5|ng an out-of -band nechanismlike a web search. Next,

the node may use a domain nane services (DNS) to resol ve any di scovered

overlay network nanes to find the hﬂkﬁ&ﬁﬁblﬁq tocol (1P) addresses of
i ntroducer nodes. In a second approach, a well-known super overlay network

i s used. AnyFirbdde that wi shes to discover other overlay networks joins
[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 peer-
to-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 "introducer” nodes that
can help the joining node join a particular overlay network.

[0005] 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



t he super overlay network and queries nodes in the super overlay network
for information about other overlay networks. Unfortunately, these

t echni quesoar@/1sed7ii ci ent and nake it difficult for a nede/useondiosover and
join a particular overlay network [0006] Therefore, it is desirable to have
a sinple cost effective mechanismthat operates to allow a node to discover
peer-to-peer overlay networks. SUMVARY bOOO?] In one or nore aspects, a
peer-to-peer overlay network di scovery system conprising nethods and
apparatus, is provided that operates to allow a node to discover
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networks of interest, generating a w@yery that conprises at |east one
paranmet er associated with the overlay networks of interest, and
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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 means 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.
[0011] In 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.



overlay networks. The conputer program product conprises a
conput er - readabl e nmedi um enbodyi ng codes executable to receive a request to
di scover wofowmasi7an about overl ay networ ks of interest pCyarsesoatng77a6 sear ch
guery that conprises at |east one paraneter associated with the overlay
networks of interest, and transmt the search query to nodes on a | ocal
area network.[0012] In an aspect, a nethod is provided for operating a node
to di scover overlay networks. The nmethod conprises maintaining an overl ay
dat abase of neta-data associated with one or nore known overlay networks,
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menory and confiqured to obtain a search query rises at |east one
par amet er as@smsg?red&twwﬁlg&?ém moreglegied Rerigy n?tWPQﬁSé@@nB%I@YeélraWﬁébaé‘he or
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di scover overlay net works. ‘The conputer program product conprises a
conput er r eadadiverks. 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.



medi um enbodyi ng codes executable to maintain an overlay database of neta
data associated with one or nore known overlay networks, obtain a search
qguery thavocompissyes at | east one paraneter associ at ed WCThiSeaelEY6

networ ks of interest, determ ne one or nore selected overlay networks from
t he overl ay dat abase based on the at |east one paraneter, and transmt

net a- data associated with the one or nore selected overlay networks in
response to the search query. [0016] Other aspects will beconme apparent
after review of the hereinafter set forth Brief Description of the

Drawi ngs, Description, aRRIERPESRIFTIGRGE-THERPRAMINGG OF THE DRAW NGS

[0017] The f Qpegol NGLARRESIS Qﬁ&%%é@&%eﬁ%ﬁ:ﬁﬂ“wm blcoReGRe réEHflye apaadi |y
apparent by reference to the follow ng Description when taken in

conj uncti on B treferohee de ctberpfalyving Beseptigs Wi rtalion: 1f gomg)ctivp @rvith tBhows a

network that,i t of a peer-to-peer overlay network

di scovery systeﬁ%&%lagfwﬁg%%%éghom an exenpl ary di scovery processor for
use at a “Odﬁmhﬁ] azrﬂ}pﬁ]ﬁ?ar sf?éwsa%lﬁ@&forﬁ ﬁlapﬂﬁl%tré%é/s%g s b8 éaee"?ryé\?eﬂ [ 0020]

FIG 3 shows ex y nethod for operating i sco ery rocessor at a
node to provi de aspedwerkafiscavgmeerstenny- peer over |l ay network di scovery system

[0021] FIG. fhoRdiove eig, PEBIRLALVIBDAT: (Al SRELaLAGRafl REONFLYRL 0CessOr

at a node to provide aspects of over Irscovery
system [0022] FIG oﬁamhoMspeam\e)deyrmbwvyrymmtmn for operating a di scovery

processor at ode rovi de as cts eer overla

di scovery syg@e gg(giif hﬁ?”éan gxe Ogafglﬁ%ﬂegrtl§g8% SOV\?QIrg/rO%eF%Oéélg%or for
use at a node to pr@mdedepmmleeimct@fofapmﬁrpeteoemlay nﬁwefldcagcm@ymtekn

di scovery sy a [0Q24] FI G sho n exe ry di scovery processor
for use xt N TBoGI LTS dhes B Bt BiBr T bty &
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aspects of a er-to-peer overla etvvork |scover system that operates to
al IpOW a node[‘ﬁgzldl Sgb‘g‘é sh@gfélante “ﬁg gryoperatm ad%/scovery processorgta

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
[0024] FIG. 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 peer-
to-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-known 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.



net wor ks. The system operates such that a node that w shes to di scover

exi sting peerto- peer overlay networks sends an "overlay search" query on
its | ocalwane@/msimor k. The query conprises one or noDrePaTiuUS2MQ0EE0€ or
paraneters) that identify the types of overlay networks of interest to the
node. In one inplenentation, the overlay search query nmay be transmitted to
a well-known I P nulticast or broadcast address. The nodes on the |ocal area
network operate to keep track of the ovérlay networks they beconme aware of
and the neta-data associated with these overlay networks. Wen they receive

the overlay H83¢lch {lferlshopnaypeimossHMdthtiitivstpif swads plonpeabiatect axerlaver | ay
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node is able to efficiently discover overlay networks of interest from
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conpri se anyLl dﬁ‘%ﬁﬂ8§§P§B§§*of net wor ks such as WANs, LANs, wireless
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conprises mu)tip peer-t.0-peer overlay networks (104, , 108). The
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t he underlyin .netﬁpgk 102 to allog((ﬁose nodes to conmuni cat.e. F&r
exampl e, in tHEPe rt?é@»%%W%oW%WP‘yf VDR sNts4n00n &0 CHRURIEHE 9B nodes
are connect egkabiles AATHAIpe@ttoPRerl bRy HeBVdrke d0Dy 1060 end YS! ke AgleRedrywor k 102
to formdesired routing paths, It should als%kbe not ed tha% t he
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configurations showmn in FIG 1. [0028] The underPylng network 102 al so

conprises a [¥tal06gpeh 1AR T RavesHywioPgleRe 4] Arshitgeture 10, erahlst ayorAYtinges a

plurality of .pgdestiondHa aROHR HinRbd NRe tRFBhraRRANAGE WAL, 110 are operable to
conmuni cate with other nodes on the network 102 and with each ot her

utilizing unl0938lt , I videdsing nsivask J4d @dsot compainesnd deshlowrsa ntgiorke wherph e,

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 arca network 110.

[0029] In accordance with the overlay discovery system, the nodes of the local arca
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 arca



the node 112 that is part of the local area network 110 rmay nul ticast or

br oadcast nessages to other nodes in the local area network 110. [0029] In
accor dancwowneissite overl ay di scovery system the nodesPofi/ush@dloaras ar ea
network 110 conprise a discovery processor (DP) 114. For the purpose of
this description, the DP 114 is shown at node 112; however, it wll also be
assuned that the DP 114 is avail able at other nodes of the |ocal area
network 110. The DP 114 operates to save information and neta-data about
overlay networks that its associ ated node beconmes aware of during operation
on t he net woRgwarol10pgtomasigally advertisfethpin respeeiits BYio@wHp ploas kngyyp oveglap ot
limted to; QUELHAY PAIEShe IDP A48T §R88R: Ok e [sPaREd) e8e&sS tPfhese

i ntroducer nodes, and/or other neta-data associated with overlay networks
known on t headyettizgypdatsigbecons avarqdfonpat ineis overlayagtivared duri ng operation of
t he nodes of | o i e 1 .outing or
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ar eanet wor k i cal t ir.r i ve . nfor i about
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listen to thmsehadverdincaesonths s¢cacchbpeyeEllewpey @hpars coe onooe Dvibnileay
networks. [0031] In another aspec i n.response.to reques r 4 nstance
by an appl 1 ol S Sofie i T R brab B BN BR A B AR ERl 11ES aRa conds
an overl ay seanple, qigeearcioquehyn@nlpoigal onabemoret deriklidwlife paambita) but isnfoor mat i on
associated w.th over|ay networks that match the paraneters in the search
query. The %‘é‘}tfppt(?(? rtﬁ%qgga%]ﬂgtebq‘r more attributes or parameters that
identify the types af overlays of interest to the node 112. For exanpl e,
the search glery co&ﬁ?r?aé’é?m(? e or nore of the follow ng paranmeters, but is
not limted 2o onl yCbireseyear aneters. 1. Overlay names 2. Content types 3.

Specific content 4. Quality of service (QoS) paraneters 5. Overlay
operating r eéi on Specg{c colttent

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



6. Overlay network type paranmeter [0032] In an aspect, the overlay search
query may be transmtted to a well-known I P nulticast or broadcast address
or it mywbeowwEssnitted to a well-defined Overlay D sc@®Cems2@e0¥170€
instance. In the latter case, the service instances are first discovered
usi ng any known service di scovery protocols. In either case, the DPs 114
operating at nodes on the | ocal area negmnrk 110 keep track of the overlay
net wor ks they becone aware of and the neta-data associated with these
overlay networks. Wen they receive an overlay search query, they respond
Wit h i nf or maficofpimsatatioh andgheothey MRleMeHRIONK ASWRsERIe tVHBIh thheePhielithe t he
search critegd,g.s A more detailed description of the operation of the DP 114
is provided below. Thus, the peer-to-peer overlay network di scovery system
operates to HOBHw aThodmseavey 28 enrenrispelardwage puleqr hadatarcagreqidingeoiivears f
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at a node in asp%cts of a peer-to-peer overlay discovery system For
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i npl enentatiop and that other inplenentations are possible w.thin the scope
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har dwar e exeguichgersof t ware that operates to allow the di scovery processor
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transm ssions. The transceiver 206 is al so operable to t,ransm"t or listen
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storage devi ce operable to store an overlay database 212 conpri si ng%
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herein.
[0037] The processor 202 comprises at least one of a CPU, processor, gate array,
hardware logic, memory elements, and/or hardware executing software. In an aspect,
the 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



[ 0036] The nenory 204 al so conprises discovery nodul e 214 which conprises
one or nore nodul es conprising instructions or codes executable by the
processorw@QBo%issrovi de the functions of the peer-to-peer/use@loayonet wor k
di scovery system descri bed herein. [0037] The processor 202 conprises at

| east one of a CPU, processor, gate array, hardware | ogic, nenory elenents,
and/ or hardware executing software. In an aspect, the processor 202
operates to execute instructions of the discovery nodule 214 to control the
di scovery processor 200 to performthe functions of the peer-to-peer
overlay netwdrk di sE6@dySer BYdstaddicescri bed herein. Maintain Overlay Network
Dat abase [0038] Durtpge@Rgcation, the processor 202 operates to maintain
the overl ay database 212 Wth information about overlay networks the

di scovery pr&cessor SpUUicseeieites aware of . For exanple, during nornm

message routjing and > | , the processor 202 becones aware
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of information and/ a-data ‘associated with one or nore overlay
networ ks. Th& proce&sotay2Qfvarpepeadtmg regonst ore this i nformati on and/ or

met a-data i ngthe ovg( 212. For example, the information and
nmet a- dat a as%ociate@vﬁ?%ﬁgg%%€ﬁ§§ net wor ks conprises, but is not limted to

t he follomﬁngth£Q &Q@e or &&>¥Jﬂﬁ%%@ pames 2. Node addresses3.
| nt r oducer nU3é—ad%gg%SES‘%&—%ﬁﬁien@;rypesléﬁ—%becific content 6. Quality
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another aspect, the transceiver 206 operates to listen to advertisements transmitted by

y
n

other nodes in a local areca 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

[0040] In 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



conprise information fromthe overl ay database 212 about known overl ay
networks. I n another aspect, the transceiver 206 operates to listen to
adverti sewenve/tsszmsnm tted by other nodes in a | ocal areaTnsteonkr7odhe
advertisenments conprise information about overlay networks known to the
ot her nodes originating the advertisenents. The recei ved adverti senent
information is passed to the processor %pz whi ch uses the information to
update the overlay database 212. Search for Overlay Networks [0040] In
anot her aspect, the processor 202 operates to receive a request for
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transcei ver 206, which passes the informati on to theprocessor 202. The
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processor 202 operates to update the overlay database 212 with any received
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program product having one or nore programinstructions ("instructions") or
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



sets of "codes" stored or enbodi ed on a nmachi ne-readabl e nedium Wen the
codes are executed by at | east one processor, for instance, the processor
202, theiwOoer@iisi7an causes the di scovery processor 200PCo/yse@9iogsoé he
functions of the peer-to-peer overlay network discovery system descri bed
herein. For exanple, the machi ne-readabl e nedi um conprises a floppy disk,
CDROM nenory card, FLASH nenory device,, RAM ROM or any other type of
menory devi ce or machi ne-readabl e nmediumthat interfaces to the discovery
processor 200. In another aspect, the sets of codes may be downl oaded into
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sear ch query using a uni cast mul ticas broadcast on the |ocal area
net wor k. 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 are 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.



[0047] At block 308, information about overlay networks that match the
search query is received. For exanple, the transceiver 206 receives the

i nf or mat iwo 2bedrss3tades on the | ocal area network. | n onecCirrgsh@aomtias i on,
each node conprises a DP that maintains an overlay dat abase of overl ay
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comuni cation |ink 210 for reception by the transceiver 206. The
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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



overlay networks in the overlay database 212. In an aspect, the processor
202 updates the overlay database with neta-data associated with newly

di scover edoav@r15a374net wor ks. For exanpl e, one or nore oveCcTAB2000040KS may
be di scovered during operation of the discovery processor on a |ocal area
networ k. [0052] At bl ock 404, a search query is received. For exanple, the
transcei ver 206 receives the search que in a unicast, nmulticast, or
broadcast transm ssion on a |ocal area nétwork. The transceiver 206
receives the query on the comunication |ink 210. The search query
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the meta-data is tfansmtted a node associated with the search query and is
per f or med usFergexample, 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
comprising 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.



the Iink 210. In another aspect wherein the search is perfornmed on a | ocal
overl ay database, the neta-data is transmtted to a | ocal executing
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processor 202 using the link 216. [0057] Therefore, the nethod 400 is
performed by a discovery processor at a node to provide aspects of a
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area that may be listening. For exarple, the transceiver . oper at es
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.
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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 microprocessor, 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 medium may be integral to the processor. The

processor and the storage medium may reside in an ASIC. The ASIC may reside in a



(602) for receiving a request to discover information about overl ay
networ ks of interest, which in an aspect conprises the processor 202. The
di scover ywpnrowessiyn 600 al so conpri ses a second nodul e ®ORIS2@VgI7TMEANS
(604) for generating a search query that conprises at |east one paraneter
associated wth the overlay networks of interest, which in an aspect

conpri ses the processor 202. The discov?{y processor 600 al so conprises a
third nodul e conprising neans (606) for transmtting the search query to
nodes on a local area network, which in an aspect conprises the transceiver
206. [0066] FiTeiess7capByRcaAn elewigpl aliythei diempbyy th PESESOr arbeher YPragee at a
node to pf0Vh@&ué%ﬂ%ﬁ%ﬁdé&uﬁﬁmﬁ%ﬁh%@&mﬁﬁh%Q%Kmﬂé&ﬁﬁﬂﬁﬁ&uéﬂ§&@%‘ For
exanpl e, the discovery processor O is inplenented 1 n accordance with the
di scovery prt8&@lsor Tmée%h@wn ¢frth¢dgcloged 481@603&118&75@\@@@01 tot ¢pablgjasy peeeyy
processor 70Qj dg'?i ih TR (gxlsélihe FaRh 19%%tlb£‘t€'%fa%%d?ﬁcraﬁw steo GRAPY 1 Sing
one or nore nodul es con |gure to provi e aspects of an overlay network

di scovery sygmeﬁﬁa@y@esaﬂﬂb@@mM@n@vﬁKBFdﬂH@kmnb¢eﬂ ind the gaspe pripciplagh
nodul e conpr e f The
di scovery pr%%2§%g§£g' %g$f§£?(§ﬂ$r§%<m o en?%ﬁ%?n%%%/ﬁﬁEQQQZ%?oz) for
mai nt ai ni ng anqymemﬂwyddmwmbasmnmﬁwﬂnmamﬂmmam&swnmhmﬂqﬂﬂm&ﬂhnmﬁmspmnnDre
known overla net wo, r.i Ses. The

i scovery pr ettt B8N P BEREF b EERR R BT E R PR G S ane
(704) for obﬂﬁnﬂpmgsﬁo@&&kﬁmlamasyobhamaﬂ@mmmcsﬁ&mammbeaaﬁummewmanaaeter
associated wth. verI y n t rks ich an ect conpri ses
the_pr ocessop e wENGTSBobrS SreBt Ssrhootl SHriordmmdat®a (hr g

modul e conpr éxgihRBelERMsn (td Gdan f* @érviﬂgta@rdﬂﬂ HaRGleOMBtaBEe, MBIiBuskeli@Ct eflnpver | ay
networks fromthe over]ay database based on the at |east one paraneter,
which in an %@B%é?SCEB?F‘pW%%S TOREMPIpRYc &b Pecotsarily 9 Be eAnsiEwsd @ Prefisd @ sor 700

al so conpri sgfamagQul bvtr BMEspeckONPri sing means (708) for transmitting
net a- data associated with the one or nore sel ected overlagvnetmorks in

response to t0éllsearespr¢ingyy whilhiastsctsnofam Pagpedecicoypry detvakdisspyeessor

202. [0068] %@%nyﬁﬁkQM§nﬂth§&{§k!&%mhﬁﬁ%&ﬁmn1PQHPB$aﬁ£&ﬁh§iﬂﬁpdﬁkﬁ§ and
circuits described in connection wth the aspects disclosed herein may be

i mpl enent ed @rangesrdaprhgedadq tohthe ageasesrwithgyt dprsstengpfrem dbeip ppirip ogieggentil  si gnal
processor ( D3R }acte@ig'tlcs. 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.



application specific integrated circuit (ASIC), a field programmuabl e gate
array (FPGA) or other programmabl e | ogic device, discrete gate or

transi st owol20e/15537di scr et e hardware conmponents, or any e@®Cmrhisp@vioaTvoé her eof
designed to performthe functions described herein. A general-purpose
processor may be a mcroprocessor, but, in the alternative, the processor
may be any conventional processor, contreoller, mcrocontroller, or state
machi ne. A processor may al so be inplenmented as a conbi nati on of computing
devices, e.g., a conbination of a DSP _and a m croprocessor, a plurality of
m croprocessors, one or nore m croprdeed¥¥Ps in conjunction with a DSP
core, or anywaikehssysingomig.oguration. [0069] The steps of a nethod or

al gorithm described in connection with the aspects disclosed herein may be
enbodied directly in hardware, in a software nodul e executed by a

processor, or in conpi ! t e side in
RAM nmenory, flas hﬁme m@?mw r?g%%tﬁ@ed rf.:o ¢ lﬁé%roygaglggﬁ\%sﬁ%l %%t/}?og
regi sters, acdwrdingi sk, a renovabl e disk, a CO-ROM or any other form of

storage medi um knr%%gf'\{i{.}é% }e{& ees?‘%tdisc@\per ?ﬁ%&%ﬁhgﬁ ¥bo { (?\%:flgfrrlrg\?rgllkyg# fn?ere%g upl ed to

t he processor, suc rocessor can rea ron frony "and wite
information to, tdeecrstigyagerchgokryrhat éampirihes aldagronaparemgtet ssocst@nage nmedi um
may be int eg{hal t thte r0Gessor. he processor and the storage nedi um may
reside in an ﬂgﬁ’;‘%yfﬁévo Iogimn%rf/s 18Side in awirel ess comuni cation devi ce.

I n the alternati vensiigngphocesdquergndnddecosi xagecamediakn may resi de as

di screte conponents in a wireless comuni cation device. [0070] The
description of the disclosed aspects is provided to enable any person

skilled in the ard to THeketd oBsleint NeviRi@PQN trindiafiid @mpriv&rPefUning

nodi fications to these aspects may be readi|ly apparent to those skilled in
the art, andilffst Jemérricasipg mulinagineqad hedcdstiping SepEsh PeyApHIcineds o ot her
aspects, e. Jen tht bcaluréd&hddtk nMessagi ng service or any general wrel ess data
comuni cati on applications, w thout departing fromthe spirit or scope of
the invention. Thus, the present invention is not intended to be limted to

the aspects showm her @iy sRtodloBclhitn DEVIRGGPLAEACLNE: VAHGREs SEQNE: ARANSI St ent
with the principles and novel features disclosed herein. The word

"exenpl ary" Tequesshomean epnlishticnl opeqyinghtihe goddean "serving as an exanpl e,
instance, or illustration.” Any

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, further comprising receiving information
associated with overlay networks that match the search query 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:



aspect described herein as "exenplary” is not necessarily to be construed
as preferred or advantageous over other aspects. [0071] Accordingly, while
aspect s ovoa0pess3To- peer overl ay network di scovery sysPERUSaMQ/0ETe6
illustrated and described herein, it will be appreciated that various
changes can be made to the aspects w thout departing fromtheir spirit or
essential characteristics. Therefore, t di scl osures and descri ptions
herein are intended to be illustrative, but not Iimting, of the scope of
the invention, which is set forth in the follow ng clainms. CLAIMS WHAT | S
CLAIMED IS 1. A ReNhEY recstvingpaeditertie discoystiafamaiiinsadayter cdyaieraiknedt wor ks,
the method coppgt.sing: receiving a request to discover information about
overlay networks of interest; generating a search query that conprises at
| east one par anetBeang s @encaating aRpareh qUeE BeteoMmaysen &t arst Rre pefaniairer est ; and
transmtti ngasts&qatéda\@ t}?ﬁle%U&[aﬁ.nﬁ@vo%do?%lt&@st;aanhocal area net wor k.‘ 2. The

nmet hod of claim1, erein said transmtting conprises performng at |east
one of wuni cast i ngneams faritreastiiting theandclbqeadvastésny albel sangioduery to the
nodes on the |ocal area network. 3. The nethod of claim1, wherein said
receiving conprises receiving the request froman application executing at
t he node. 4. The $et hddie ofipacdtai aficlbjm Rhehaein sdithercarts fhetagt motes amanst er
conprises at_least o of over | net.wor k nane, content t. par amet er
speci f1c. conait paranmtes Mgk b RbEP ude e At i Bl ng gt on
par anet er angtai@uédyo thehws lon thedecapacanaiverk. 5. The nethod of claim1,
further conprising receiving informati on associated with overlay networks
that match the search query fromone or nore nodes on the | ocal area
network. 6. The nethodhebppakaisOfalairh A heéin CONRTchiR fOdreRAGHE BdnpriRes

information . o :
means for receiving the request from an application executing at the node.

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, further comprising means for receiving
information associated with overlay networks that match the search query 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 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.



associated wth overlay networks that match the search query to an entity
associated with the request. 7. An apparatus configured to discover overlay
net wor ks, woheosspzrs at us conpri si ng: neans for recei vi ng &CTA@91041706
di scover information about overlay networks of interest; neans for
generating a search query that conprises at |east one paraneter associated
with the overlay networks of interest; @d nmeans for transmtting the
search query to nodes on a |l ocal area network. 8. The apparatus of claim?7,
wherein said neans for transmtting conprises neans for perform ng at | east
one of wunicasting, nulticasting, and broadcasting the search query to the
nodes on the |ocajy ar %e@ﬁﬂa%s‘%fc&mﬂ‘%&?e@ﬁa% HshsQivet hs@loffiduredaer €i n sai d
means for receiving conprises neans for receiving the request from an
appl i cati on estEemtaf leest ane ¢frimicaghg, mulgicastipg apphardeatimgdic seiah mcry toagher ei n
the at |east, one. PakaEt £L, £Q0RLI ses at | east one of an overlay network
name, content type paranmeter, specific content paraneter, quality of
service paraneter, operating region paraneter and overlay network type
paraneter. 11. Theg appar f 7 [ ns for
recei ving informatt onp@sg &a Seoé%tﬁﬂgo%hggﬁqééamﬁ rto%'g% ([SO ggur%f&(:h t he
sear ch quer yrebeioamho neguent fromrae appldbesomexetthimg lhotbahoder ea net work. 12. The
apparatus of claim 11, further conprising nmeans for passing the information
associated wth overlay networks that nmatch the search query to an entity
associated with tiee ramaepﬁaratﬂ%f ommnappahaéiusha:améaistgweqﬂrahmwdicsmpni/ses
overlay networ t us CO% a processor configured to

6n

é t he aaE‘par
recei ve a refuls®Y 5 Wi WcOVFERY inPer Qé’f%‘b yp(?v]%atr‘lmé%}ern@? k €ongsnt

i nterest andpgen@eatfaktyseakeRiclURidmdtdralopsaiily ir§esh phrahRRstan@nevePay anet er

associated wth the overlay networks of interest; and
network type parameter.

17.  The apparatus of claim 13, wherein said processor is configured to
receive information associated with overlay networks that match the search query 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 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.

20.  The computer-readable medium 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.



a transceiver configured to transmt the search query to nodes on a |ocal
area network. 14. The apparatus of claim 13, wherein said transceiver is
conf i gur esorooypssi7ar m at | east one of unicasting, multi eaFUSE9/0&TTd6
broadcasting the search query to the nodes on the |ocal area network. 15.
The apparatus of claim 13, wherein said processor is configured to receive
the request froman application executi at the node. 16. The apparat us of
claim 13, wherein the at | east one paraneter conprises at |east one of an
overlay network name, content type paranmeter, specific content paraneter,
qual ity of servicd parl@fgeBputergpadebleinsgiumeef dmmgar wheseia said aefleo oisr | ay

net wor k typecRRiE tEkecive/the kol fesARARRA LM cRiontk@ulind B thwhiRicel n sai d
processor is configured to receive infornation associated wth overl ay
networks that match the search query fromone or nore nodes on the |ocal
area network. 18.5,The I%BQ?ﬁl?Bt‘éﬁre%ab‘Pé Abirch /ot MRS R, iR il 1R ACERFQhe | S
configured to pass the infornation associated wth overlay networks that
mat ch t he separgheteueamprise aeastnetof anosobiyatetriviname, tdoatentetppregdrama e, A
conput er progra i i | ay MO, t ter

o1 ogr am pr odErTE SRe Bhrebler P LR e Y AR R PR ARl
execut abl e t overlago@ivork tgpamouesdr. t o di scover information about overl ay
networks of interest; generate a search query that conprises at |east one
par anmet er associated with the overlay networks of interest; and transmt

t he search query 130 ndtiesompute-rkakble ndsdam odamrik, wRSein $dié codes are

conput er-readahl e nmedi um of .claim 19,. wherein said codes are configured to
ber For m at - | SRS ro A R g ohH LS PG, BT PEAESET no i he
sear ch quer ysdafhlqiery TReesmen moRenddeca thalRka aidinedvdik.21. The
conput er -r eadabl e medi um of claim 19, wherein said codes are configured to
receive the request from an application executing at the node. 22. The

conput er - r eadabl e4rediTyecohp@éatitadR mdoher 6 dhifl?8, RhertiB sl cQRE 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.



paranmeter conprises at |east one of an overlay network name, content type
paraneter, specific content paraneter, quality of service paraneter

oper at i ngvopegirssar anet er and overlay network type par CEtUSR00928770d he
conput er -r eadabl e medi um of claim 19, wherein said codes are configured to
receive informati on associated with overlay netwrks that match the search
query from one or nore nodes on the Ioaﬁg area network. 24. The
conput er - r eadabl e nmedi um of cl aim 23, erein said codes are configured to
pass the information associated with overlay networks that match the search
query to an entity/- assdeimsthod ohflern Fhavheisireiktrangmitting Ge@PHEd f or operati ng

a node to di gQNRfinONehl@Y LEtWRIKAh thdéneR IR0 kMR V&) GetwBRsRS &1 Ni NG an
over |l ay database of neta-data associated with one or noré known overl ay

net wor ks; obtedepnnley lacad amgp a¢twgikethat ceprattet baprardieicont | east one par amet er
associated wth overlay networks of interest; determ ning one or nore

sel ected overlay networks fromthe overlay database based on the at |east
one paraneter; am$.tr dihsmcthod pfclrmt 25, ddtrinagslobtaatiegicomirises gracretez or nor e

sel ected ovepl e r i esponse to the search query. 26. The nethod
of clain125,ﬁﬁﬁ%¥%Vﬁ%§§#§w5%9%ining conprises receiving the search query in

at | east one of a unicast, nulticast, and broadcast transm ssion on a |ocal
area network. 27. The thogl f.claim?2 wherein said transmtting
conpri ses transni%%ing%ﬁgp pgg{éa%%%%gggFgWaWﬁpﬁmPﬁggéﬁgmgﬁﬂnDre sel ect ed
over | ay net woaikmitting metaaide agsvciated witahd orroe nonedeWwoteld ot draly ngewneltsad ed t he
search query %8--ThﬁunﬁFh°q of claim 25, wherein said obtaining conprises
generating t REISBUY it Juayss! e S8 HT¥e. 29. The nethod of clai m 28,
wherein said transmtting conprises transmtting neta-data associated with
the one or nore select%d overlay networks to. a .. )
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

means for transmitting meta-data associated with the one or more selected

overlay networks in response to the search query.



| ocal entity that initiated the search query. 30. The nmethod of claim 25,
wherein said determ ning conprises determ ning the one or nore sel ected
overl ay rnE0Dworkissizy mat ching the at | east one paranet er Pairtus2adae417e¢ a- dat a
mai ntai ned in the overlay database. 31. The nethod of claim?25, wherein the
at | east one paraneter conprises at |east one of an overlay network nane,
content type parameter, specific cont ent, paraneter, quality of service
paraneter, operating region paraneter and overlay network type paraneter.

32. The nethod of claim 25, wherein said maintaining conprises updating the
overl ay database with neta-data associated with newy discovered overl ay

net works. 33. An:ﬁppaﬁ%Ewﬁmﬁ%ﬁﬂﬁgﬁh§@3R@mﬂh§§ﬂYﬁEmﬁYﬁﬁ%§Mn &M@ﬁ%& the
apparat us conprising: means for maintaining an overlay database of

met a- dat a asBedisderaacoiingithe frarchrqueiyrie atidprsiwney @ ppiggst, rreltlmmskgnd means for
obtaining a E%%kﬁﬁn%&%&%uﬁﬂﬂﬁaﬁ899&hﬁ9§@ﬂ§ | east one paranet er associ at ed

with overlay networ Interest; neans for determ ning one or nore
sel ected overlay networks fromthe overlay database based on the at |east

one parameter ar'ﬁ;%/ ]E_ip%ratﬁs R, 54! w'}%re@i?éaq%@%n%fé}ﬁﬁ%& E%d wth the one

or nore selected overla tWorks i n-response searc uery. 34. The
appar at us ofanhawanﬁ@msﬁhammmmnmgmwunwmmemémuwdﬂmmmhaDmgmummpsﬂemaineans for
recei ving the sear i cast, and

br oadeast tr e aral Y Bl ERThrepBRuS e E AR e SRS of Ol m

34, wherein said neans for transmtting conprlses means for transmtting
net a- dat a aSSOCI re sel ected networks to a

th th
node on the- T ocal ar ed PHAPTRGII (L RLEED demUFAT Bt HETs U APHTRETJITSs. The

appar at us of mehRifén Becratpah&idarcs Juély ABROSodeOr obt ai ni ng conprises neans for
generating the search query at the node. 37. The apparatus of claim 36,

wherein said neans for transmtting
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:

a memory comprising an overlay database of meta-data associated with one or

more known overlay networks; and



conprises neans for transmtting nmeta-data associated with the one or nore
sel ected overlay networks to a local entity that initiated the search
query. 38¥VOTh@/&ppar at us of claim 33, wherein said nean®Crars2adeneTns ni ng
conprises neans for determ ning the one or nore sel ected overlay networks
by matching the at | east one paraneter with the nmeta-data maintained in the
overl ay database. 39. The apparatus of aim 33, wherein the at | east one
paranmeter conprises at |east one of an Overlay network name, content type
parameter, specific content paraneter, quality of service paraneter,
operating regi on PAPEEHEN EPUPKIdo Svanqmeyy et spsfigured e paraneter. 40. The
appar at us of cl ai m 33,,,Whel @hith §RLH HIBAMHriQF at TRLVhApHAGCRNREIKSES Means
for updating the overlay database W th neta-data associated with newy

di scover ed over| ayitthestewey resworks of infgresppar at us configured to di scover

overlay networks, the d@t@Hﬁ‘iﬁé‘Bﬁ@od%‘i’di‘P%}Jle%ie'&%'veﬁ’aggﬁ{wc{gk’s ff&fm{eio%‘: an overlay
w t re

dat abase of neta-data assocl ate one or nown overlay networKks;
anda processor colapbess bagedtonehans hpstynaparawenf;kglired to: obtain a search

query that conprises %}gn{n%?%ﬁta%{% LALAE W REGRG) A ?edse‘l’@c{eﬁ oQYRY! aY

networks of interest; determne one or nore selected overlay het wor ks from
the overl ay dat abmsweorkaimecspomettdthe atardhepsty. one paraneter; and transm t
net a- data associated with the one or nore sel ected overlay networks in
response to the search query. 42. The apparatus of claim4l, wherein said
processor i s conf42gur dtie bpparaaainchrin Be veeadic hidpecisdris @hfif@asto one of a
uni cast, nulticast, an broadcqst transm ssi on .aon area network. 43.

a | ocal
The appar at uS°g¥c¢f ?W?4§@Uﬁﬂ8?gﬁﬁm§§i8“BP8%€§@8?”?§“§@H?F§ﬁred to transnmit
net a- dat a asgashakd owatidtal d16a B@oRr nore sel ected overlay networks to a

node
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 node.

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.



on the local area network that generated the search query. 44. The
apparatus of claim4l, wherein said processor is configured to locally
gener at e wWheo®edsih query at the node. 45. The appar at ugCofusedoiom7dél,
wherein said processor is configured to transmt neta-data associated with
the one or nore selected overlay networks to a local entity that initiated
the search query. 46. The apparatus of aim4l, wherein said processor is
configured to determ ne the one or nore sel ected overlay networks by

mat ching the at | east one paraneter with the neta-data naintained in the
overl ay database.4%47. Thaerappar £f (daipf 4 b| whaisia said\propespdi #rronfigupdadt one
paramet er COopRfalcSRS orlay &RRbasR NG iPfe@NaRVRLdcAYcd\GINRENMy NENTBy cr GOHRRY T yPe
paraneter, specific content paraneter, quality of service paraneter,

oper ati ng regitgprkpar anet er and overlay network type paraneter.48. The
apparatus of claim4l, wherein said processor is configured to update the
overl ay database with neta-data associated with newly di scovered overl ay
networks. 49. A c®rputleconmutry prigrqor padet codighicd tr discove diedgowerorbyer | ay
networks, th e pr .conprising: a conputer-readabl e
medi um enbodtglfe%%g@ggdr éogélg%aot%‘%lcgggggﬁ%ai ntain an overlay dat abase of

net a- dat a associ at @thpuict-neadabde medimnreenbkidyongcwieesdeaytatdetonor ks; obtain a
search query that_conprises. at ast .on ranet er. associ ated .wth overl ay
etvor ke of i nt or B ERGogr P e bERE o6 P STRLELARTE AT KDY, ke T r om
the overl ay datlapaseottased on the at | east one paraneter; and transmt
nmet a- data associated wth the one or nore selected overlay networks in
fesponse to the SBELA Ao B camRr Sy Mt e PARERET & HRUFOHBS ol ai m 49,
wher ei n sai dowgldesetabiks 6Ontdr@gur ed to receive the search query in at |east
one of a unicast, nulticast, and

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-readable medium 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-readable medium 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-readable medium of claim 49, wherein said codes are

configured to locally generate the search query at the node.

53. The computer-readable medium 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.



broadcast transm ssion on a |ocal area network. 51. The conputer-readabl e
medi um of claim 50, wherein said codes are configured to transmt neta-data
associ at edownadissite one or nore sel ected overl ay networ PETius2@09n0¢1766 on t he
| ocal area network that generated the search query. 52. The
conput er -r eadabl e medi um of claim49, wherein said codes are configured to
| ocally generate the search query at theg,node. 53. The conputer-readabl e
medi um of claim52, wherein said codes are configured to transmt neta-data
associated with the one or nore selected overlay networks to a local entity

that initiated th¥ sedherompiseryeslablemedivapohslpiardr whateiprad redss g of cl ai m

49, wherein saidyc@ALR 1@t il QYR R bELTAY REwbhE b%@atc@i'ingg%ﬁ sel ect ed
overlay networks by matching the at | east one paraneter "wth the neta-data

mai nt ai ned i lsattkee parandtenwiguthe gtedataggaintyied wohpencdpy dedeebl e medi um of
claim49, wherein the at | east one paraneter conprises at |east one of an
overlay network nane, content type paraneter, specific content paraneter,
qual ity of servic¥. parfarsbapyuteopedabtd mgdinmgéforiaipasdhrmeteesin dirdatoeet loag

network type - 56, e Gco t re i of ¢l alim.49,

wher ei n sai dp%%é%gre%aor%{éj rlcs‘;%n il%gtroél O{fr%g&g‘%f% e Eﬁogﬂ g%fgg?cgﬁtm&a?’ %%éagé%vhert h

net a- dat a assgwecifiatcaedemiphameeniqualdy steveceghroneer] eperateg wyidospardméter Andret hod
for operatin 3 noqe Lo advertise overlay networks, the nethod conprising:
mai nt ai ni ng A 6V APV AT EERLL  of met a- data associated with one or nore
known overlay networks; and transmitting neta-data associated wth the one

or nore known overlay networks in e or. nor dverti senents on a | ocal
o eanetwor k. 28 30rns THE TR B S g H T AGF BT 20 a AL Pl
conpri ses tr Skl i t0gufda® M0Eo\RFlayTRERLAIVERR i SRireRh Saséddiaddd vaRSiewae of a

uni cast, nulticast, and broadcast transm ssion on the |ocal area network.
59. An appar SFUNCHPVERENSOHS a node to advertise overlay networks, the

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.



apparatus conprising: means for maintaining an overlay database of

net a- data associated with one or nore known overl ay networks; and neans for
transm t twogoewtsad7dat a associ ated with the one or nore PoDUS20901178§
networks in one or nore advertisenents on a |ocal area network.60. The
apparatus of claimb59, wherein said neans for transmtting conprises neans
for transmtting the one or nore advertisenents in at |east one of a

uni cast, nulticast, and broadcast transiii ssion on the |ocal area network.
61. An apparat us for oTper ating a node to advertise overlay networks, the
appar at us conpri sg &e pPResEE 1aEy AP i isFeaR s A bMET AeTArAS B NGy er | ay

dat abase of E@ﬁ&s%@an@?&%ﬁﬁﬂﬁfﬁ W dhe BPRIRT ad VR SRRt QURT diRYof REt Wor ks
and a transceiver configured ?ransmt net a- data associated with the one
or nore knommwbmuétgﬁaﬁeaen@@rqaéca'Shtr@ﬁ@lsewn apthe legdlaes pefwerknt s on a | ocal
area network. 62. The apparatus of claim61l, wherein said transmtter is
configured to transmt the one or nore advertisenents in at |east one of a
uni cast, nulticastl, ard dpporade fstoptrataresaniogs icomlvenise pverlyoedvorks.dlse net wor k.

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 arca 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.



