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BACKGROUND
Field
[0092] 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 1P addresses of "introducer” nodes that
can help the joining node join 2 particular overlay network.

[0005] There are several traditional approaches to solving the overlay metwork
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 Iternet
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



[ 0004] For a node to participate in a peer-to-peer overlay network, it
must di scover the nanes of existing overlay networks and neta-data

associ ated with these overlay networks. The neta-data I cal
i ncl udes S’Yu Zqﬂﬁlﬁaﬁ‘r esses of "introduce? nodes that ca&u’}éﬁ@gg@%’%@mﬁ

joining node join a particular overlay network. 10005] There are
several traditional approaches to solving the overlay network

di scovery problem A node may find the Bames of avail abl e overl ay
net wor ks usi ng an out-of-band nmechanismli ke a web search. Next, the
node may use igefficiemiand RARE itSEfA¢IIE &5 A ARNS)o Bcdves eldvRind partlbiSaavensd
overl ay network Names to find the Internet Protocol (IP) addresses of
i ntroducer ndf&¥™ | n a second approach, a well-known super overlay
networ k i s usieob6] Anyrhaefdes, tihdtdevitableews Haoe dishomy esst @ffeive @eelidnByh that
networks joins the super overlay network and queries nodes in the
Super over | ay PRESTALOY 8ot SFNRET B SBSTO BINEF™E08Y | ay net wor ks,
Unfortunately, these techniques are 2 inefficient and make it
difficult for a node to discover an%ém%ﬁ, particul ar overl ay
network 100061Therefore, it is desi 0 have a sinple cost

ef fecti ve meclo@oyi smit hat oopercatspstst @ patritoywed onathe iteovatk deaweny system,

peer-to-peer gver.l.a tworks. SUMVARY .[[00O7] 1l n._one or nore .aspects,
D peer -1 b peeP gy mo SR Fien AL S Sloarl 0B aflw ERG FEPRERS
and appar at uspeei-i-pperawerthychetwvalts. dp exratie sspeass, el spstera oprades tb @lia 8 oodeer

por at o5 to Pl St g RSt Q8 LTP ek R, BREKE fbanion o\

as | P nul ti castociated wiihs owvlay netwods ngatliesn tysebei rdexdinvihe Howl erck.ayThis

can then bo. uimii pflRHSRES ddhdbR ha ke BB el Bl DL OF "

[0008] I n an aépestt , Iaamesvhaida ingthpd pvirdedbdfioropoperat hely ta dueder evorlay

di scover Overﬁe%[orks. The method comprises receiving a request to discover information about
overlay networks of interest, generating a search query that comprises at Ieast one
parameter associated with the overlay networks of interest, and transmitting the search
query to nodes on a local arca network.
[0009] In an aspect, an apparatus is provided that is configured to discover overlay
networks. The apparatus comprises means for recciving 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 networlk.
{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.
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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 hereinafier set forth

Brief Description of the Drawings, Description, and the Claims.



[0014] I n an aspect, an apparatus is provided that is configured to
di scover overlay networks. The apparatus conprises a rrermry

conpri Si\?\ﬁvan over| ay database of neta-data associated with one
more knowrt 8v¥H3y het works and a processor coupled to Fﬁ@sﬁ@%'}”%and

configured to obtain a search query that conprises at |east one
paramet er associated with overlay networks of interest, determ ne one
or nore selected overlay networks from #he overl ay dat abase based on
the at | east one paraneter, and transmt neta-data associated with

the one or nore sel ect ed pRIEF DESORIPWMONOF THE ORAONEEGE 0 t he search

query. [0015]1n an p a conputer._p gr,am_ roduct is provided
that is confild {’Ilr(]edt ?rg%ob‘bgeﬁsl’%e%% ?r%Br"f% beeprls RYRHRILY 20558 am

product COFTprlin%’erancﬁotﬁpthbefoﬂﬁ\eﬁgaibésenp”fﬁdlﬂhﬂnefﬁb@ﬂﬂ GnjGAMOs with the
executabl e to mai ntai n an, ove raé dat abase of neta-data associ at ed
t

with one or MSFERAGHMIBYER] Y wor ks, obtain a sear ch query that
conpri ses at aneter ci at d wth ov network of
Chtbrest . det e G TEHONE) B BRCBRL MG dnpe R S o SRy
overl ay dat abase basedvoﬁﬂdltdoeeratysteeast one paraneter, and transmt
nmet a- dat a assQgj.at e the o ecte ver net wo

et data 2SR, *ath Sy S0l HR S S A S e
apparent after revi emﬂaoéertdmeehe&reéammdoeﬂy swtenforth Brief Descri ptl on

f the Dr d & DESCR| P OF
T Draw NS T00L7) Th- oS AR bt B B opeaf S el VR e

nore readily appar entodebtgb prcefICEramcte szopaetm eer dvet\laymgtwbds@momry sntewhen

taken in conj @Eﬁg\sor}j@ b nd ‘E%{l P&é{h@@ ﬂ% mg\%e?%&ecessor ata

[0018]FIG 1 net wor es as ‘
peer -t o- peer overl aylorkem)\m'\fﬁdeasmct@v‘éer [gﬁessostteemverlay network discovery system;

[0022]  FIG. 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;

10023] FIG. 6 shows an exemplary discovery processor for use at 2 node to provide
aspects of a peer-to-peer overlay network discovery system; and

10024] FIG, 7 shows an exemplary discovery processor for use at a node to provide

aspects of @ 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 scarch 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.
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[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 cach 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, TP addresses of nodes, TP 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
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t he nodes of 2 he | ocahteartg@snet work 110 conprise a di scovery
processor (DR 114. For.-t burpose of this description, the DP 114

i s shown at ﬁ%de 115;8%%ﬁ£§g%1 it wll also be assuned that the DP
114 is avail abl e at (ehgrf sodeyQof) falmnetopcal area network 110. The DP
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listen to these adverti senents to becong aware of one or noré overl ay
net wor ks. an overlay search query, they respond with information about the overlay networks

known to them that match the scarch 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



[ 0031] I n anot her 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 | ocal area network 110 to obtain
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paranmeters in the search query. The query conprises one or nore
attributes or paraneters that identify the types of overlays of
interest to the node 112. For exanple, The search query conprises one
or nore of the follow ng paraneters, but is not limted to only these

parameters. |ofN@plbddhtARARS Bat JARPHRNEmdMBES afe posHIBE With: (ORI b
Quality of service (QS) paraneters 5. Overlay operating region 6.

Overl ay net wot'Rype parameter [0032]1n an aspect, the overlay search
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overlay net wol'KEUSEHSTR OF 8 1059bHFE RAV Ol £95°¥ F BIOSANES dhresioPieaPi'amsmitsdor e
det ai | ed descsearph queriesof t he operation of the DP 114 is provided
bel ow. Thus, peer-to-peer. overlay network discovery system
operates to a[{{){;%\;v ae[lr’]fScI]nee "{?)8' %ﬂf‘sc(%\l?lésreg 6'@%3111\14\%5- Paase %18? g%/&{%etpmmfél of
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200 is just provide the functions of the peer-to-peer overlay network discovery system described
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 exccute 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

10038] 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



7 one inplenmentation and that other inplenentations are possible

wi thin the scope of the aspects. 10034] The transceiver 206 conprises
har dwar e and/ or hardware executing software that operates to all ow
the di scovePy*B1de&ssor 200 to comunicate data or ot h&CT{USRWPRET%N
with a plurality of nodes on a network. In an aspect, the transceiver
206 is operable to transmt a search query over a |local area network
usi ng unicast, multicast, or broadcast 8ransm ssions. The transceiver
206 is also operable to transmt or listen to advertisenents on a

| ocal area neg.ivorK 1gfoda&% 8htadiesEsAges in response to transmtted
search queries. [0035] The nmenory 204 conprises any suitable storage
devi ce operable to <to8FB HPFSover| ay database 212 conpri sing
information (5..e., mptafdahapt associ ated with one or nore
peer-to-peer overlay netwarks that the discovery processor 200 is
awar e of [003%] The r@ﬁﬁ'ﬁ”;\’?%‘ﬂc%@ 5SS Ses di scovery nodul e 214
whi ch conpri ses one MirliDieBrdtR BhtrRing €@EaAr i si ng i nstructions or codes
execut abl e by, the processor 202 to provide the functions of the
peer -t o- peer ‘dver | ay’ KT P8 overy syst em descri bed herei n.

[ 00371The pr Of:rgns%?trang 2C g:vor&ri ) \gt_ | east. one of a CPU, processor,
gate array, , AR d/ or har dwar e

execut i ng sof [00& e. Thanaspeass gecirpcetdoc 20 oReASOD B3] Apefrakesvet 206 to
execute instruction f the discovery module 214 to .conirol the

di scovery pr oa(H:Jlg‘)énsag?a%%g@n%%?ﬁ&ei‘?c Ios?nr]ﬁntt%gn f ﬂ %‘lf PERLET L‘b&%’ﬁ‘-“tﬁ%‘?‘f?&er
over | ay net womokipdsescioveatipn Sipsttenovddgodatabase 2102 steiunknoMaiondrii net®@ofes.| By
Net wor k Dat a [ 0 tion, the processor 202 operates
to maintain t éﬁ%'v"fég‘i%gﬁﬂ eda{ng%as? 1eﬁ)@yl e\r/ﬁ? P ith?’l %E)rr%tv? l%emﬁﬁ%grtansé‘s%rdlabé’y
net wor ks t he dies godesny a oot &ss 0etw@B0 The adveesscmwes eongfrise Edormenangioat,
during normal .. i _ _ (G nj cations,. the 7
processor ZOZOVE;Z o%ﬁoggla%g‘agf@?n §§%?§‘l§% Oglg@@rg ﬁ%t%y ﬁg%egl eits. . The
associ at ed wimrteivgaadurtissoee iofemitiop inakwed ks theTprecgsyoo 268 sdich2(@s the
operates to s LSyl { I, reta-data in the overl ay
dgt abase 2125&@%&&35;%3@ﬁ{e@rgagpgg%g%%h and neta-data associ at ed
wi th overlay networks conprises, but is not limted to the follow ng

information. gearch 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



1. Overlay network names 2. Node addresses 8 3. Introducer node
addresses 4. Content types 5. Specific content 6. Quality of service

(QS) par t .. Overlay network operating region 8. Overlay
network ty 2&{9%%%“ and Receive Overlay Network AdverGISSIpR07706

[0039] I n an aspect, the processor 202 operates to control the
transcei ver 206 to automatically transmt advertisenents on a |ocal
area network. The advertisenents conpri e infornmation fromthe

overl ay database 212 about known overlay networks. |In another aspect,

the transcei vgbce2d6 ZTmerrlﬁé BBcdsor 1205 kRA iﬁi?_lhn@dmgﬁ'éqh?sﬁ@ @ﬁtﬁ;t/ isBe S tidied
by ot her nodes, .in oC are et wor K. e advertisements conprise
i %f or mat i on a%]gb.lf’f @98}(‘1"%/ n?fgf’{%é :’]'I?Emﬁﬁg\ﬂ]‘? SEICh e Yot Aditignaile she processor
originating tie @eves td sRERNESovellDe i8Rl YRoviaoMs kich@IBibrmation about

information is passed tp the processor 202 which uses the infornmation
to update theneéf@’éafcgyerﬁ‘g?‘ﬁa@’ tvppks.

[8042] 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-rcadable 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 scarch query on



Search for Overlay Networks 1004011 n another aspect, the processor
202 operates to receive a request for information about overl ay
networks that match selected criteria. The request nmay originate from
appl i cati ohQ2¥REA¥I4 ng at the node at which the di scové’r‘:&rﬂ%?@e/@g’é’%
200 is |ocated. For exanple, the request is received fromone nore
applications over the link 216. The processor 202 processes the
request to generate a search query thatlconprises the criteria,
paranmeters or neta-data associated with the overlay networks for
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about newy d over ay n.an asp ect

peer -t o- peerd%?/gr o ydiiet 1W&)r"lfkscdl sglgvl%l}‘;é/] lg?gctst@h %B'nfiiﬁlﬂg 5 ’5 pé%cﬁff‘ﬁ‘i &P
pr ogram prod ums;sehqusmgw@dmfanmmmrabmp tiegwverhayi nestoklsabat @ngh the search query
("instructio t 0 L0 or enbodied on a

machi ne-readgtgtier%as%% gpwatmﬁ gggthe esilgge executed by at | east one
processor, folfi04%st dinewfors, lile pethoied§os p2BRned hyed dis@xag prdcessorca sied:

t he di scovery S g J ns, Q

peer -t o- peer %%yag Cts &%kﬁe . g%’e&;%/d& ygﬁt%&ﬂdfesggr fybsé'ateﬁle(ra%?}houldF%er
exanpl e, the 1}m§1ﬁhﬁéh¢ e‘adnafﬂ)%ﬁ mmtmme doplpmegamn and [tlep he cqbremkqns@lmw
menory card, xﬁ&ﬁﬁﬁd@?ﬂﬁf [AVINeI-N %@%

menory device or chi lyerlga gb e me |“(Jlmt dlﬁ&} ‘%{?%1?9?(}25 9%1 tious
di scovery pr cessoThppother implemsntaéons aspessible witeths etope ofﬂlcmgs maycthe
downl oaded i nf. Q. fBErlisscovery processor 200 from an external device
or comuni cation network resource. The sets of codes, when executed,
operate to prl8ilie tHE- f ghwisiangsenmiarg myded 4Q%f0p§@ra‘ﬂ!)§/eﬂiswelmermﬁkr
di scovery Sysét%rHo@@toCiﬁ'%ﬂé Qﬁ&tmaeﬁegr 1ol QAR LTy Ci"letv?‘oﬂ?ﬁfgt‘é}ﬁel?rﬁy&éﬁ’ g dxar y
nmet hod 300 for operati di scovery processor at a rovi
aspects of a Yy thege ﬂ"B@#?%?e%%Wﬂl @fesmen/entye Chsﬁg‘te@mw@@ﬁof 200
clarity, the gigthadrRD0. i15 da§rEd ﬁ’l@ r&@és&%ﬁ%‘e&&ufe@%% @ﬂﬁﬁe §8s bA&des

di scovery processor 200 shown in _I'n an aspect e processor
202 execut es RIPEd Dpdicedisqoray dFOdé‘E‘dé‘é‘ Hr@%ﬁirﬁ’eﬂletfij)sww drasessvie?dp to

nodul e 214 t et e funkidhs dbssRIRM@ENwPr ocessor 200 to performthe
functions descri bed bel ow. 6{10044] At bl ock 302, a request is received

to discover i mattibirckAdipn 8‘(?&‘1?3[ base 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.



networks of interest to the requestor. In an aspect, the request is
recei ved over the link 216 by the processor 202 from applications

executing é t he_node at which the DP 200 is |ocated. [0045] At bl ock
304, a seal CRYGIEYV i s generated based on the request. TESUSERYMITY,

the processor 202 generates the search query to conprise one or nore
paraneters that describe or identify criteria associated with the
overlay networks for which the search willl be conducted. For exanple,
the search query conprises but is not limted to the parameters

descri bed abomte exdn}d 6heAbr Hbr0 GHerBP Getwhik® me @8 Gilcobred Yurlng dpéaisdrtiteed
on a local area network. For eéarrpl e, the processor 202 controls the

transcei ver Z0%YRY PIPSHRLE 2 fof a?é&?ﬁ‘?’ﬁrkquery on 10 the local area

net wor k usi ngjob4re comﬂmkmaa,laoyaaﬂcn l‘]tker;zibgeceﬂ;@@ Féransage, MRS trad@&River 206
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over | ay net wosrdsnetiak. The einsécher S@iaﬂ’e@d’lveﬁl&lf%rc[sﬁeﬂysonrtﬁﬁ&inﬁﬁﬂlcaﬁﬁﬂmk 210.
exanpl e, the transceiver 206 receives the inf orgﬂ ﬁon fr m nodeESeé)tn
fap a

the |ocal ar eX riStbAEY PATRIES PHrpl dAURPERMEHS | (e %’O’FF]B‘V‘?I
DP that mai ntiaierest fanwidsteinfoayatidatistieigeoght. over | ay network i nformati on.
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exanpl e, the processor passes eV ECEFVEF orhation a
overl ay netwosksattdhat match the search query to the requesti ng

appl i cation u@bﬂﬁ]st h}@t b dcﬁ l3062 li%etex[n%l%é' %;ll -mﬁ:‘\adgg b thetthgr pa%} le n SG‘a.IC%’l

performed by cover
query match any of the ovellay netwcnks wlnch ale 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 mcta-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 2 local overlay
database, the meta-data is transmitted to 2 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



to provide aspects of a peer-to-peer overlay network discovery
system It should be noted that the nethod 300 is just one

i npl enmentation and that the operations of the nethod 300 may be

rear r anged¥8RAY8HF S 4 se nodified within the scope of t RETSE§080Q47706
aspects. Thus, other inplenentations arc possible with the scope of

t he vari ous aspects described herein. [0050]FIG 4 shows an exenpl ary
met hod 400 for operating a discovery pricessor at a node to provide
aspects of a peer-to-peer overlay network discovery system For

clarity, the xﬂ&h&D&b(}g'g% BeSreslRBELd (ﬁﬁﬁéegglsé)iﬂomi&hwﬁﬁﬁ ARG $thd Dious

di scovery processor shown n F . In an aspect, the processor
202 execut es BAESor i PECKBPmshtaliong e pessiile wishthe yeopp af e satppeispects
nodul e 214 t odes@itd Breifihe di scovery processor 200 to performthe

functions described bel ow [0051] At bl ock 402, an overl ay database is
mai nt ai ned of[%{\%gga- cFaIE'aS S08 A SERWP AR PﬁthR%%f%%ﬁﬂag:aH@@wwceﬁw
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overlay networks duri nlg)d%%gaéig routing and nessage transactions on an

under | yi ng netiby-kEe %9 hpedsiovey it teranpelo sher discavenapraces §E 2 ed
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one or nore qgwebinathe fieitiwk KSchity bblewdi scover ed during operation of

t he di scovery, cessqr | ocal. area network. [0Q52] At bl ock 404,
a search querlf}ﬁ)#gi r tgil??ggpzlfgrov Qﬁ’rr‘%fagf‘setlﬁam‘t“fﬂé{ﬁ&@ég\)% - 9B Al es
t he search queittykiawnaovditdyC@stborksUF s xa@ple, 0 phrQascag tackidd shrESiion
on a | ocal ara{%a net wor k. iver 206 receives the

a

et e o IE trtgvnz(cg _qlléer,y on
the comuni catlon T PR PE et REWERA FEHedEPY) UERe pIISRS agh Banspctopy
par anet ers i cenmidéiyinggieowel.| By matewor X2 sofresi thd @@ Sihiafagbeivdd ¢hh known
information i s _hej sought . [ 005 n t her aspect, the sgarc
query is geneorvg{?agdn ot ‘ﬁ?‘“". Oﬁje ﬁ%’sdg%a#é%a?g Q’arneaﬁ%egg e IFohegh 02 s
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exanpl e, the or eives_a request for information ahout
overl ay net mﬁg%&ﬁﬁﬁ, ﬁ?%&éns‘%rg b P%t‘évalékss FREC SBEITE f‘ﬁll&%.(’piﬂﬁ&&n& the
aspect, the rdsggesy piosssoeorh loed apaeetwblke | i nk 216 by the processor
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par anet er s i rexeihplesdar placessor 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.



guery match any of the overlay networks which are described in the
overl ay database. For exanple, the processor 202 operates to match
paraneters in the search query with information stored in the overla

dat abase M2291&t%er ni ned net a- data and ot her i nf or mafFHASHHPL7706

known overlay networks that match the search query. [0055] At bl ock
408, assuming there is a match, the neta-data and other information
that nmatches the paraneters in the searidh query is obtained fromthe
overl ay database. For exanple, the processor 202 obtains the
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[0065] The discovery processor 60 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 2086.

{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 206 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.



wi th known overlay networks. For exanple, the processor 202 acquires
i nformati on about one or nore overlay networks during normal routing
and message trapsgctions on an underlying network. The processor 202
stores the"ReYaH{4 associated with known overlay net KETIRES2908/0477@6
overl ay database 212. In an aspect, the processor 202 updates the
overl ay database with neta-data associated with newy discovered
overlay networks. For exanple, one or nbre overlay networks may be
di scovered during operation of the discovery processor on a | ocal
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nore advertisenment are received that conprise neta- data aboyt known
over| ay net Wosreggt.mE I“P(S’Fr?a X3 P%? c%for%%fer ﬁherérlg‘éi%@asfo%as%é? dbegt 'tf??Stl PR en
t o the adver tpasereent shiflr mmnotsker congeBesi the prob@c@l20ar @ac Biedordy loraasior
passes the r i.ved neta-data to.t.he processor . For exanple, the
transcei ver ;@@ a}ésﬁé:?}g ‘&S %%ufqgéné’fi?}gc?rgpélsgﬁ@%?s (ﬁﬁég‘”é&\l}ﬂﬁti‘?é‘?ﬁaﬁqa? in
at | east one wmfocamtedniitast onerat moeastectednderhay oaBlOAStin tdsBRBEKS thic QEaraN
the | ocal area ne k.. The processor 202 t updates the overl ay
dat abase 212 g%ﬁ%%garné%’gfn\% 8%}?%98%(&3?012@?‘ exanpl e, the nethod
proceeds to b®ek S50hewkaives tihetratrer logics,d ddgideh dbocRd 2mbdulesp datl edrcuitsl 3
[ 0062] Therefo . 5 ' Of. a. di scover rocessor
at a node to (%rg%l\’/aitﬂggn g@%@@?@ V%& gi%péegﬁ({cgst ‘g)lg%%g?%%l\?lgr T‘?ﬂ/g%é‘fl\g\%‘gﬁﬁe or
di scovery systegimmeldt wish eugedetble prroose chrodessor, t h digitdt $igal HO0esksa (DEPY, one

i npl enent at i - ratj. ! 00.m
roarranged or PBrRerhitee e pRE AELPRRICL o o8 ERIGRuR (Rl fron)
aspects. Thusor ofeheiogiampiabirdreicddvisnslisrete gperswithihdstov logic,tdireregduplvact

t he various d i : i1, I

that the mot RodL 505 7400 ‘SAd "800 car'arohe berar s e Ry a-aaEr
di scovery prdEeisof deprdtrathoss Pracepiod @ay he a nigeproccasoncbun én Worakicmattve,
operations of i Bl HRASe300 cohRRk AR, 800 oMn@o@leEm‘fEﬁ oller,. or state
interm xed, or otherw sé perforned m_paraﬁ I'el or serial tashion so
that all the Pafitiei ofsPredessonaayi dwobe ipleyentednsde semnbibetn her @impuidsn
be performed Qyicas, sdNglse cHhBERAVET ¥r R BEESSQN = n{i&%ﬁé&ss'éé,% ﬁg—iﬁ@“@f ClL
exenpl ary di scovery processor 600 for use at a node to provide
aspects of arMGPEICEHYOrHENNET ROE BIEBREFSFSBY Bt ORUNGHep with Arp¥lecorg, lgpany

di scovery progesseh c88ukgod Mpl enented in accordance with the

di scovery pro%essor 200 shown in FIG 2. In an aspect, the discovery
processor 6009991 nihefept E¢ mrphosor pleathmaisesribert B gprpeatipncyithaily aspects

conpri sing ondscRkedMidin HBEUE 8SbdaRa dieuy 88 ndr@wRE QY b d§nAsPR6 e kol
overlay netwark di scovery system as described herein. For exanmple, in

an aspect, edti HEHCE Ot BriForeBtion fiedre Argftuie meddamas reside sURAMg
sof tware. [ OGH&hdHe fiekhS eRWORY ROMC 8RE0Fy, COROAMRESSS BEPRONt mEReY] €

conpri Si ng neans . .
mp 9 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
networks of interest, which in an aspect conprises the processor 202.
The dlscoverﬁggrocessor 600 al so conprises a second nodul e conpri si ng
nmeans (604Y 3dftkrating a search query that conpri s@STA{S2¢ aﬁﬁmbne
par anmet er associated with the overlay networks of interest, which in
an aspect conprises the processor 202. The di scovery 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

conpri ses t hewld@n xo@heicat6devic@06@] fit GiterfarRBOWS [HhccBNERR MY storage
di scovery processor 700 for_use at a node to provide aspects of an

overl ay netwot HP§@6V%W93%@%¥%ﬁ¥mmﬁﬁmgk%ﬁﬂpéﬁ“ﬁﬁ@mﬂmﬁ%ﬁvQWVW

processor 700[0b3ji npml@raamlgﬁoﬂ 6F 06 AREIGRN GEpedls tid) pfolRled kS &RAVBTMy person
processor ZOg%ﬁggmn in . In _an aspect, the discovery processor

700 is inple & iy aatw F@%Fs?r ‘Eﬁéleui’ﬁ"ts@ﬁ AReRiEpnC | Yagigys medifigsonsite dieghe
or nore nodul #pectomdy Betdlyt PpRERVD BRsasPRAtS ﬂ@fanaancmh@ febiYic PEhMARIEK

di scovery sys%g Cﬁg descr bed .herein. For examg in an aspect, each
modul e conpr | CEEGIFENGP B DS P RBF BT IR AREES e dhth R R iRgIng serviggor

[ 0067] The di Sa]@\ge[[eyal &ﬁl@léﬁ;&&ﬁrcoﬁiﬁﬁnﬁﬁﬁmrdp[ﬁﬁ&uﬁs fwithSht cﬁ@ﬁﬂﬂlg@r&@iﬁﬁwlﬁi ng
means (702) for ?talnlng ove @y dat abase, of 3

associ at ed wi T'H° ?ﬂ‘?é’ RETE% n Fieql e st IW ?fjntolbﬁ ligpjted to
aspect conprithesspette simmlieyeii Odt. is Thee disey eﬁeywﬂé@ Gess g:bnsf%t alitg ane
conpri ses a secon u risi.n or t ai.ni a

segIrJ ch query ?‘leﬁip%(&, oaﬁgr‘i"’"&l ?eg ?Se%f%(gosgﬁ 3*6163% a%%’ eVoss geéﬁlfl%l?%g g‘%\n YSp

over | ay net woexklsiodly ihater @SmheanVviéreingiag aarbxaﬁgﬂachstﬂmémﬁrl iHedratidie’ Any
processor 202 ver proc SSOr
modul e conpri $7 %%ﬁﬁ%gﬁng?ﬁé Hgtgpﬁpﬁmﬁﬁuﬁh Fm ‘gaégpg@fgﬂr

overl ay netmomksnﬁ&mmuWheﬂmvewﬁmy dat abase based on the at | east one

par anet er, S ri.ses the proces so

di scovery pr OIIC séor %83% "%30 co r?egissfa eoetﬁr(% P o dt| aé 1?%“%1} & S
nmeans (708) fftystemrlammentﬂiusgatméum dratribed dsioinj atvall baiapretifted dnevodious
nore sel ected, I i search _quer whj ch
" an aspect ey oY LP AP e SodkBRBRRE By Fod RaF LS et

il lustrative ¢hegrtessticy. oghaefbrebtho clissloswrcull elsscriptiehs diercowire sntetdsc ro lred

| connecti o B AR0EALS, dF 86LSRARY BB TRY,RE KR BIRNR SR O
performed with a general purpdse processor [

processor (DSPYowiagclaippl i cati on specific |ntegrated CIrCUIt (ASIC), a
field programmabl e gate array (FPGA) or other progranmable |ogic
device, discrete gate or transistor |logic, discrete hardware
conponents, or any conbination thereof designed to performthe
functions described herein. A general -purpose processor nay be a

m croproccssor, but, in the alternative, the processor nay be any
conventional processor, controller, mcrocontroller, or state

machi ne. A processor nay al so be inplenented as a conbi nati on of
conputing devices, e.g., a conbination of a DSP and a m croprocessor
a plurality of mcroprocessors, one or nore I Croprocessors in
conjunction with a DSP core, or any other such configuration.

[ 0069] The steps of a nethod or al gorithm described in connection with
t he aspects disclosed herein may be enbodied directly in hardware, in
a software nodul e executed by a processor, or in a conbination of the
two. A software nodule may reside in RAM nenory, flash nenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, a hard disk, a
renovabl e di sk, a CD-ROM or any other form of storage nedi um known
in the art. An exenplary storage nediumis coupled to the processor,
such that the processor can read information from and wite
information to, the storage nedium In the alternative, the storage



wi rel ess communi cation device. In the alternative, the processor and
the storage nmedium nmay reside as discrete conponents in a wireless
comuni cati on device. [0070] The description of the disclosed aspects
is provided to enable any person skilled in the art to nmake or use
the present invention. Various nodifit@tions to these aspects nay be
readily apparent to those skilled in the art, and the generic
principles defined herein may be aQﬂLA to other aspects, e.g., in
an instant messaging service or any general wreless data

comuni cation applications, w thout departing fromthe spirit or

scope of the inveption. Thus, the.present jnvention.is not, intended
to be i m tgdn%oif f%oa%rﬁf&aasn%‘fﬁm@mﬁgpw YOSy hsenaRadsomaiisinge
W dest scOpgcERigiaStikt WididotdienBfhdibhRb&S RBthy1RWSrkE 6AMIEAS

di scl osed herein. The word "exenplaiy"” is used exclusively herein to

mean "servi &pesing seathphecty i thait eovasisepat qastusne pupwAte! apgepiatdpwith the

descri rel - | ary" is not necessarily to be construed as
prefer?g h’%ﬁggggﬁﬁgagﬁﬁgpover ot her aspects. [0071] Accordi ngly,

whi | e aspectransofittiag leeseatch gpagrto ovdes bay lovet avos ketdodcandry syst em have
been illustrated and described herein, it wll be appreciated that
varfous chafGedgIRtopRs IR s e eihwith 8lalay et orko e BES R g opisfhsearch
their gyt or essential characteristics. Therefore, the disclosures

and descriptions herein are intended to be illustrative, but not
limting, of the scope of the invention, which is set forth in the

f QI | owyng Cll“ﬂi: MRethod ¥ c%(h%l i\,@rlhe}ein ’g‘i}liﬂg}agglgit{iﬁ)é;c <8l Eg@orﬁu gtelegs? one of
di scover overlay networks, ‘the nmethod conpri |ng: recei ving a request
t o di soowestingnfrmiticastingn aat dudadowsink ayre rsedraip rausryofo ihet sedestan the local area
generat”g%.a search query that conprises at |east one paraneter

associ af 1lf/\,ith the overlay networks of interest; transmtting the
search query to nodes on a | ocal area network; and receiving

i nformation _associated with overlay networks that match the ] )
t r ansnit t ed The apghped of claim I, 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;



query. 2. The nethod of claim1l, wherein said transmtting conprises
perform ng at | east one of unicasting, nulticasting, and broadcasting
the search query to the nodes on the | ocal area network. 3. The

met hod of claim 1, wherein said receiving the request to di scover

i nformation conprises receiving the r&€guest froman application
executing at the node. 4. The nethod of claim1, wherein the at

| east one par i a . verl net wor k .
name,  cont oREAEyBEEesEARE b 36l fuc PR ol E M PR B Wi i
ser vi cthepaeidayeiceworkopimstrésng regi on paraneter and overl ay network
type paraneter. . 5. The.neﬁpod of claiml1, mhehg%p t he receivjng

i nf or mat i on™EYEIE] SEENE ResFuPT 9YFTh i RRRED £ fsel aier v etkeaear ch

query furt hgeafOPR (289ingCGfbYiaion t RGP WIBE bO&d QO8N Mat TRAteh the
nodes on the | ocal area network. 6. The nethod of 'claimb5, further

conpr i §pisilsekseAiel aiBE. | nf or mati on associ ated with overlay networks
that match the search query to an entity associated with the request.
7. An apparatus configured to discover overlay networks, the

appar aBus cOhmprpsaratgs ofrefaira T,owhdreoeiaid ngam fequashittine domposwermeans for

information.about overl gy networks .of jnterest; . 17 nmeans for
gener aPTTRITHAS Bleaf Qe FRtRE SRRrSiRE 4nd iadieading thasdieh apery to the
associ gdd owtitdlotNar@werdary. networks of interest; nmeans for
transmtting the search query to nodes on a |ocal area network, and

means for receiving information associ ated with overlay networks that

mat ch phe F*’rﬁé‘%@&&rﬁ? of RBHAN7 WRLYin safl nlddfs ?&P&Eébﬁg @t rgdr@mohiscover
wherein said neans for transnitting conprises neans for petform ng at
| east ore@nwtionwomgsitésngeansufot ire@stingthe sqdesh foadeaspphicitivhexsa@ding hat the
query Bﬁbégﬁ% nodes on the | ocal area network.

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

niedes 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



9. The apparatus of claim?7, wherein said neans for receiving the
request to discover information conprises neans for receiving the
request from an application executing at the apparatus. 10. The
apparatus of claim7, wherein the at |east one paraneter conprises at
| east one of an overlay network nane, l8ontent type paraneter,
specific content paraneter, quality of service paraneter, operating
"egi on par gt &l a0d. QUEL LAY, RSN (YRS RBLATREEL an atbeal IR netvorkc
appar at us of "Erarm 7, Aer el n € receivi PNt or et 10N as50eat e
with overlay networks that match the search query conprises receiving

the informatj on from aone .or, nore nodes on the |oc area network.

12. Thég‘appi. SFRRSTHS ftfln it 13 Whergit H TRREF ST ﬁﬁ‘?}%"éﬁﬁlsm ﬁ’&ﬁ’fo%ééla% one
the i nhpuRRLHAR, ASEREIR ,egnd/vn;ofad&\gﬁﬂég A% RelWefks, tohdt J¥aLECHn telocal area
search query to an entity associated with the request. 13. An

appar aneiodonf i gured to di scover overlay networks, the apparatus
conpri si ng: a processor configured to receive a request to

di scover information about overlay networks of interest, generate a
sear ch1fuer Yh¢ hpdaratanpf clams 13f wheasit sathgropasanietcenfigassbal atade et fequest
t he ovsrla net.wor ks of interest, and receive information associ ated

wi th ov8M BPRATANGR KECTHYS 248t PHNE- search query: and 18 a

transcei ver configured to transmt the search query to nodes on a
| ocal area network. 14. The agpayatus of claim 13, wherein said
t r anscéfver Theappgratusiictadmtld, yaereiorths etleasbens pagameeterfcomprieess faag,one of an

P e L o

pr oces ganmetr,opafatigg regtbnt aranga @i and ovbidayrmeguek tyferparansterappl i cat i on
executing at the apparatus. 16. The apparatus of claim 13, wherein
the at | east one paraneter conprises at | east one of an overlay

net wor K7 nanghe GEP4reMt dfYNSnPAsANBERIN t6 PEEIVel MIGIBRLSN tasRRIBBHWRR , overlay
quality of service paraneter, operating region paraneter and overl ay

net wor REWHppes thatrasfel die scarch queryefugthgragomplisesoo refeaymihe anfogpatioa frpm gne or
receivgm&g&ﬂkggﬁhﬁqoaﬁggghg&ggkmﬁth overlay networks that nmatch the
urt

search query er conprises to receive the information from one or
nore nodes on the |ocal 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

query.



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
conput er program product for discovering overlay networks, the
conmput er program product conprising: ¥ non-transitory
conput er -r eadabl e medi um enbodyi ng codes executable to: receive a

r eques%o't O TY ﬁ%r %&%&?ﬂﬁfohﬁ’& oRPRHE 10MBEd Y sNeLIRE kR &ﬁlﬁ%ﬁe}%@'i@ﬁérfonn

generate a searc u at conprises at |east one parane

associ atledt wi¢ bf tiheasong rihalyicastingyomd rofdcasting s searchy gueshia the nedeeen B¢
guery to.nodes, on a | ocal area network, and receive information
associ QAR ER BGer | ay networks that match the transmitted search

19 20. The conputer program product of claim 19, wherein said codes

are configured to performat |east one of unjcasting, nulticasting,.
and broladcabia Goglte DEEEHTE ATogiEs] Clam e WHE BBt o b SRalEuisely Teive

net\/\orgﬁem@éSt CAEaF SRR, Program product of claim19, wherein said
codes are nflgure to receive the request froman application. 22.

The conput er program product of claim 19, wherein the at |east one
par amet.er rises at |east .one . o] I t :
Pybe. pf aretbyconits Progb BindBilfor Hapd] s YRR S R o }inct VR Res
par ameiteieast @QRE lofitah NFrefl &Y hervofla han®t @htean type iardnaytern ghasifickcdnygne parameter,
paranmeter. 23. The conputer progran1 roduct of ﬁlain11‘, wher ei n

sai d COME YRR PRECUMBLCHIR BYARECLINISHRY B RA WP BB Fay
networ ks that match the search query are further configured to
receive the information fromone or nore nodes on the | ocal area

net wor23. 2¥he Jrepwempagiem produgt o obriodLis twhsteie [saidraofss copiigpesdrio gggeive
codes ar.e configur.ed,to,pa he i ' ' i

et vor RESTIRED® HpeR s hEeRRER e My ofls Nt AT SA0G, QleEP ot A e
r equesto 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.



25. A nethod for operating a node to discover overlay networks, the
met hod conprising: maintaining an overlay database of neta-data

associ ated with one or nore known overl ay networKks; obtaining a
search query that conprises at | east one paraneter associated with
overl ay networks of interest; detler m ni ng one or nore sel ected
overlay networks fromthe overlay database based on the at |east one
paraneter; and transmtting nmeta-data associated wth the one
or nore selected overlay networks in response to the search query.

26. The7.met Hodmefhodl i ¢tuidb 26 wivbereinnssd incnobittaignéomprsesmumhseisiing meta-data

receiving.the search query in at .| east one qof a uni,cast | ticast,
and br BckHe] ERARSRRSET BhreoH Shied ST PO s fgripds O3 ghe Bpal st Retivork
met hodingf gepbatdd tRbseaiii@fueiyn said transnmitting conprises transmtting
met a- data associated with the one or nore sel ected overlay networks

to a node on the |ocal area network that generated the search query.

28. Theg et L1 - | id: i '
gener ating Tpemgned GPUERERs, HIRGFLdt SRR il Lh PRRAE BFSereh auopy
wher ei thesiadd transmtting conprises transmtting neta-data associ ated

with the one or nore selected overlay networks to a | ocal entity that
initiated the search query. 30. The nethod of claim25, wherein said

det er mqi NOTROMREHIES ElehenB] Wha@int fed ARBsHItiNDEANSRkS Glafshi@uey ned-data
networ ks by matching the at | east one paraneter with the neta-data

mai nt afsiedated witlethg\ane| aymerstsalsgisd oveday netierksgiorolpeal erdity fthpt dujtiated the
mherei&mhmqv%;_least one paraneter conprises at |east one of an

overl ay net Pk nane, content type paraneter, specific content
parameter, quality of service paraneter, operating region paraneter

d | t t ter. .32. The. method of ,claim?2
ahor o1 oo B e o D At P Reeh ke TeR e opbar fuu i AhE e g pr
met a- dabe 8866 at@thyWhdrRomeWyy mdicEagViae e 1eiebhapanaiewd#ish 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 Jeast 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



33. An apparatus configured to di scover overlay networks, the
apparatus conprising: means for maintaining an overlay database of
net a- data associated with one or nore known overl ay networKks;

means for obtaining a search query that conprises at |east one

par anet er associated with overlay net2lorks of interest; means
for determ ning one or nore selected overlay networks fromthe
overl ay dat € At ._one r r,.

means for (RSl fng i APl FSkBCyRE, PRYE or R, sldeied overlay
sel ect mdwonke il &yponet wah& seardh quesponse to the search query. 34. The
apparatus of claim 33, wherein said neans for obtaining conprises
nmeans for receiving the search query in at |east one of a unicast,

nul ticast, apd a;?ﬂa@a’%@s_c 35 lcldith 285 My BetbiQNsa@ nkahPE8H oREiRMNEIMRIsKs medRs for
The apparatus of claim 34, wherein said neans for transmtting,
conpr | ke ving drsseftsh queris it teast vge abe nigant.anelbenst iand bepadastiransaissiva opra
nore s rlay networks to a node on the |ocal area network

t hat g%h@%%%%ga%ﬁg'search query. 36. The apparatus of claim 33,
wherein said neans for obtaining conprises nmeans for generating the

search_guery at the a ratuys. ,37. The apparatus of .claim 36,

sher of io'sai TPHERETHOP! CRER ST PEFIR S PaALs S JERNDITIES CPRRIHRePR Jor
et a- dahRn@$in e Ghedd-8ta WhdoBiatcd Bvi fhc Qne P fors 8418GEE 6 M e MbrReloWdhdd® on
to a local entity that initiated the search query. 38. The apparatus

of cl athml®a! argmpesteiork Gaj genprated she SprclgveYni ni ng conpri ses neans for
determ ning the one or nore sel ected overlay networks by matching the
at | east one paranmeter with the neta-data maintained in the overlay
dat aba’3®@. BE: afjeeateppércdaims3Hf whirainnsadB meshefei pbtainegatorhpast nomes for
paraneterﬁ@gnggises at le ﬁ% one of an overlay network nanme, content
type pBPSHEREhe SHshary L BRERPA WS r anet er, quality of service
paranmeter, operating region paranmeter and overlay network type
parameter. 40. The apparatus of claim 33, wherein said neans for

mai nt aPhi ngTeoApraraes ohelaps 300 Mhgisinsaih dreaps fQyvErsatipg cappaesipeans for

net a- dﬁ'&%nﬁﬁﬁg%éﬁ-ﬁgtavﬂsg&iﬁwmdﬂlé QR & &HorR R lebRY d%%ﬁ%l@ﬁgt%orks 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:



41. An apparatus configured to discover overlay networks, the
apparatus conprising: 22 a nmenory conprising an overl ay

dat abase of neta-data associated with one or nore known overl ay

net works; and a processor coupled to the nmenory and configured to:
obtain a search query that conprises 31 |east one paraneter
associated wth overlay networks of interest; determ ne one or

nore sel ect I : k r oveer L ay;.da bhased on the
2t | east onb ARl PoREREG Suced Tol e h BTN NATE Ty bR
t he onknoyn oorley seiwedtseandver| ay networks in response to the search

query. 42. The appar s of claim4l], erein said processor is

confi gured ?erc%ség’i‘??é‘gteﬁéo ACH Y e ‘ff“&‘%‘l@gt?'east one of a unicast,
nul ticast, aheinbi eadeRgherd! ARSISHHIRN aPMeadt bAS BhraRbRA BRIWRIKwith bderlay
The apparatus of claim42, wherein said processor is configured to

t r ansmietvegsaf fderastassoci ated with the one or nore sel ected overlay

networks to the..l

searon quer saffoflulie sAERkd BRRyRERARE T ke SRAR] BhifFhct Bt op e
i s conhilgast eqk pavathete@bhd) generate the search query at the apparatus.
45. The apparat us of aim4a4 erein said processor .is contigured
Lo t 1 ansn ¢ CHBIL e i R I RO o 4 heGepish T Tesponse
over | ay mekapitksietyo a | ocal entity that initiated the search query.

46. The apparatus of claim4l, wherein said processor is configured
to determne the one or nore selected overlay networks by matching

the at 4ﬁ.ea3{f}6§ glg)apzﬁ'ﬁ@&eh%{m Wl:[ Bnlhs O& ﬁfoqgstsgr E%o%@hfé& qo irgbemethe search

overl ay data
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.



47. The apparatus of claim 41, wherein the at |east one paraneter
conprises at |east one of an overlay network nane, content type
paraneter, specific content paraneter, quality of service paraneter,
operating region paraneter and overlay network type paraneter. 23
48. The apparatus of claim 41, wherei® said processor is configured
to update the overlay database with nmeta-data associated with newy

di scovered overlay networks. 49. A conputer program product
configured to discover overlay networks, the conputer program product
conpr i 48.ng: Tlae manrdusanSslaior ¢1,cohgreihesnidr ackabdras rodfigired tbostatenthe aoddsy
execut abl.e to. mai nt.ain _an ov r%.a dat abase of t a-dat a

associ RIS MHEIHT SO e HORTSPLTFoRy CRECNETREIE OIS bt ain
search query that conprises at | east one paraneter associated with
overlay networks of interest; determ ne one or nore sel ected
over | a§9-net hotdepuigraHPEHE Bipdustfenigeas de disaeadovsHay metvearks, dhe competer
par ane . rransmt meta-data associated with the one or

nor e sgﬁg{:atng@l%gl\}cetrci)%@%%%}mrks in response to the search query. 50.
The conput ez ngr-ognsénrypoogutt-reddaigle anedivh® emivrbyirg cvdsaexacwelde so:ar e
configured to. receive the search.query in at |east one of a .unicast
mul ti cast, BATDT GRACHA JLRETP BeBre 500 Hed Vit i RS oA clay
The copgwbeds; program product of claim50, wherein said codes are
configured to transmt neta-data associated with the one or nore

sel ect ed ovellPigya SeAreibARYYt Batacqipiseh @t d9qst Pesk aprapews apweiptdwithgverlay
genera h query. 52. The conputer program product of
claim hgrgrov%ﬁgjrfglﬁﬁéghi d codes are configured to locally generate the
sear ch quer getermine 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.



53. The conputer program product of claimb52, wherein said codes are
configured to transmt neta-data associated with the one or nore

sel ected overlay networks to a local entity that initiated the search
query. 24 54. The conputer program product of claim49, wherein

sai d codes are configured to determ ng4the one or nore sel ected
overlay networks by matching the at | east one paraneter with the
met a- dag a Lot ai i ) S 55. ... kN ut er

o ogr any pr oderOSpURT grograf AEHQ A HRRERSE Sherdy sl P TR Wl figured 1o
conpr i setsrmaitie theast oomerodelated overdyayetwatkwby karnhing, the arit@anond ygp@neter with
paramet.er, specific content paraneter, quality of service paraneter,
oper at %I}?dh?t%'gf’t&ﬁn%lg?lgﬁ@fne egﬁﬁfagg@iﬂggﬁj- network type paraneter. 56.
The conputer program product of claim49, wherein said codes are
configured to update the over|ay database with neta-data associ ated
with néMy dheesviedresran pagdusbeimeinsdd, srherem themhlsast Poe pypaett samgprises
node t i 0 I , ri.sl:Rg:

it o o S SRR ARES: ol T BB e AR Fpens paragperes
nmor e kqualily o/ ervieyparateier, kpsratimyregion paratreten and btdriag namtosle ot parameter.
associated wth the one or nore known overlay networks in one or nore
advertisenments on a | ocal area network. 58. The nethod of claimb57,

wher ei 86.sai Thé c@iget frofAGmGRERIck SL8lafnt 29 SHckdih B&Id lB@esAREcMTighRY /0 update
adverti senents in at | east one of a unicast, nulticast, and broadcast

t r ans mitSvsriandptabaee Wik metadasnassedioled with nswly disroapred puerlay newYOrks.
operating a node to advertise overlay networks, the apparatus
conpri si ng: means for maintaining an overl ay dat abase of

met a- ddfa adsoched fd opgralingmeodsrto adveetisenowntayonetwbrdty, tketwho& sompuiking:

means for transmdttin t a- dat a associ,ated with the one or re
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net wor ketwo@f; arkhe appar atus of claim59, wherein said neans for
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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 overl ay

net wor ks, the apparatus conpri sing: a processor configured to
mai ntai n an overl ay database of neta-data associated wth one or nore
known overlay networks; and a transceiver configured to

transnmt neta-data associated with th& one or nore known overl ay
networks in one or nore advertisenents on a |ocal area network. 62.
The apparatus of claim®6l, wherein said transmtter is configured to
transmt the one or nore advertisenents in at |east one of a unicast,
mul ti cabt, Andaipacadcast oparatirgrias sodmn tomdvheisé onatlanreaverks, whiek appatius
A conput er. program product for operating a node to advertise overl ay
net wor K&P"¥8pri sing: a non-transitory conputer-readabl e nedi um

enbodyi ng coHpRSeUCEMfigMeg td Biaintain an oV@ A ALDa@ LIANGE AN SRERRASHIPbne
nmet a- data associated wth one or nore known overlay networks; and

t r ansnPAMAEIROTROHIAYRSEYHKEA™M th the one or nore known overl ay
networks | N aafscelveMitighRMAL AR M AR Aelddfild Qi Ird GBI ore Kibwn
uct claim 63, codes

The conputer program pr 0] 6 erein sa

execut atdrdey networlenis wht oamerecdmértigumantk dro kordmssmietwdrk. one or nore
advertisenents in at | east one of a unicast, nulticast, and broadcast
transm ssion on the |ocal 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 transmissicon on the local area network.



