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FOR DATA TRANSM SSI ON 100011 The i nvention relates

I mprovenents in data transm ssion networks, and, nore
particularly, to network arrangenents that reduce the
anmount of bandwi dth required to 5 transmt information
to nultiple network users. Background of the

I nvention [00021 Many different types of inf “

may be trgnsnitted fromone point on a conpﬂmﬂmmlmmmmmmn
network to another. Such information is sonmeti Megg -
referred to as "content” which 10 may i ncl ude vari ous
fornms or conbinations of electronic information such

as text, audio, and/or visual |nfornat|on (often R
referred to as multinedia content).

content transnission across a netvvork |s thr om m“w“““l“l““\
techni que known as "streamng." Using this s

techni que, a 15 person at a renote conputer term Raboo2*
may request content over the Internet or other

network which is subsequently "streamed" to the

content requestor. Enploying one of several wdely
avai | abl e nedi a players such as Wndows Media 1 WO

2005/ 069862 PCT/ US2005/ 001227 Pl ayer"A, or Real One
Player'", the user may quickly and easily observe the
streaned content at his or her conputer term nal

[0003] Wiemoris@criogeske foROBARA rehNSARGEC Y

5 froman information source, the response e

request is

[0001] The invention relates to improvements in data
transmission networks, and, more particularly, to network
arrangements that reduce the amount of bandwidth required to

transmit information to multiple network users.

Background of the Invention

[0002] Many different types of information may be

transmitted from one point on a computer network to another.

" Such information is sometimes referred to as "content" which

may include various forms or combinations of electronic
information such as text, audio, and/or visual information
(often referred to as multimedia content). One form of
content transmission across a network is through a technique
known as "streaming." Using this streaming technique, a
person at a remote computer terminal may request content
over the Internet or other network which is subsequently
"streamed" to the content requestor. Employing one of

several widely available media players such as Windows Media
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often handl ed by a server or other renote conputer
that sends a content streamdirectly to the
WEReRhe. This nmethod of sending an infor <
stream fromone point to another, in a nor galéér]gﬁszso%bmmz”
direct fashion, is called a 10 "uni cast” transni ssion
i n which one dedlcated data streamis typically sent
PkéYeFequ@StRea&@mﬁeﬁlawngJ]mhﬁ(ﬂ$dﬁumayemmamklwa¢nd easily
espoad e S transn1t
O? %orna%$%n§p§ %ééﬁ% %ﬁ%ﬁﬁ; ihotht e S nF@ngﬁﬁr
teaewoak. wi t hout regard to mhether a user downstream
is interested the information 15 being streaned. This
[0808h0d Of wisemdi NgedNf RGN LVRIhtBnen@lcWRbl BSrectly
sonetlnes referred to as a "broadcast" transm ssi on.
fremoan mnt %ET%##ﬁﬂl%Rﬁﬁﬂﬁw TEGPPRiSCase ahe request is
obt 0AadEASH ed ARSI SSLAN I %aclﬂﬁ r bl GRSLING: " o
Usi ng this approac 20 & single stream o
sendleor anttnients $Qnﬂawrdmnaxuﬂmﬂn@nthsemeqnewhbeh i Shis

n " di vi ded"” |nt addi tional _identica
mggﬁégﬂé@ %ér%% and lpr}foovﬁm(?e&qno &§§P§‘ fF@Bospe point to
ahbthecasin ng,mars castlesandieadeashibhansgl eaieaq al |

nvol ve, bandw dt h i ssues that are of particul.ar

"unh%%?%" S GIRINGT KT dVCEe OBFofrdéFateduAraprySbEeam is

tibeca nerdedron diO0&quaaner alnny csReakihpg i nt uﬁleVféHé'Q@rver
%%OV|des for prOV|d|ng requested content, such as

| TEFRAAY QO rithshtEequesta ifobyat rapsmabEéngopn 1nformatlon
st FE48 NS cﬁ)ﬁertk@('c%rﬂrﬂ'ﬂlgu%%ﬁqgﬁt net%%rﬁom I¥<£',)<_5']ard

I i nks and t'hen subsequent angi ng t con
EpuvieeRer & orgmm dqwnSUﬂﬁﬂm disstintbutsoad Ehe51nﬁoﬂmbtlon

/ 862 PCT/ 005/.00122 al l.ows an [cation
b%?%%f%%? tocfraﬁgﬁ% Qgéé ﬁng §RPdALP lEFngﬁFb?n over a
n%@ﬂ@%htls(ﬁOM£Q}mesanﬂﬁemmedsmdeasedlabseaueastn a

transmission.

[0004] An alternative approach to unicast and broadcast
transmission is called "multicasting." Using this approach,
a single stream of information is sent froﬁ a content server
which is subsequently "divided" into additional identical

content streams and provided to users.

[0005] Multicasting, unicast, and broadcast transmission
all involve bandwidth issues that are of particular concern

to network service providers.

Summary of the Invention

[0006] Generally speaking, the invention provides for
providing requested content, such as multimedia content, in
a format suitable for transmission over existing unicast .
communication links and then subsequently changing the

content to a multicast format for local distribution. This
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| ocal area network (LAN), and then distribute it to
multiple interested users within the LAN using a

wialobd/dsdgski Ng 5 transm ssion format. This si grygf/lfsgwamxlzn
reduces bandw dth requirenments by providing a single

uni cast transmssion to a LAN rather than supplying
each user within the LAN with a dedicated content
a%i@%ﬁuﬁn[inniﬁpdﬂﬁmnﬂpnawtdemftpherbnwmntiensﬁngWedﬁnicast

r n 0 nethods t hat_.r.ed ce t.he bandw
S?%%%?r%%‘?%q¥?éh§ﬁ?t ébntentlwﬁl Sﬁ??s@?@ﬁﬁgsﬁrver in a
local nreanmiivordd @AW didd ithean digpstibeam t8i ko multiple

circuit i m ssion critical comunication wth a

IR TRt I SRS o toe Fhee hdf%e USeREURe FUL THEESE 284 t

t+SnSRLOHYA Sracham t hawl; o %lﬁé'n'lglggm?ﬁ??c 'r@hhé@g bandwidth
nultlcastlnﬁ)15 hardware i nthe point-to-point

FRPHSIYS P &Hevidipan el skagile detesskohrspétmaseon to a
LAE P omed- Wit &Eﬁﬁquﬁ%k%%egs%¥sh?gbl ytHQn%AQ with a

network transms hs "an atus an
d%@l¢®¢¢®'dqnuﬁnuﬂsuneaent side servers that locally
distribute content to ensure a certain nmnium 20

(000! i ty Emizelivietrs Lf aheetinwoekteoANBebi 08e Ohetworks and
server is _overburdened or mal functioning,

m%%é?%%tégge&ﬁd9§8fFﬂﬁr?aﬁgylpééoﬁﬁHEér?ﬂlEOpFB%F%mﬁ%nd

cdrken @A Qifelsdltr® i nbeBE i ali Mkt bRBURHCHE3Bandwidth in an
redi stributing the workl oad anong client-side servers

URFEERAD 3 iy SFEUEakom Miegiopnteat i8]l acpowgnication

witH &f N80 Ay &lehdlhe o JRhaperLy Eg”%hg&t@g ThlS result
transm ssion paths. 100091 A ne tA according to

i mreriRdritsheid MhéhOMMVeﬁﬂw@ngppcvsde31elezedommbtlcastlng
P o e P R Red B R B S5 brBer i ng A
O ¢ P erage: SGhe Boht SRP1Q6EH ol LhoRer™A ng
didmel @sed system may monitor network transmission paths and
the status and activity level of client-side servers that
locally distribute content to ensure a certain minimum
quality of service. If a network connection or client-side
server 1s overburdened or malfunctioning, the detection
software may recognize this problem and take an appropriate
remedial action such as redistributing the workload among
client-side servers or rerouting the transmitted content
across alternate, available or properly functioning

transmission paths.

[0009] A method according to one embodiment of the
invention provides electronic content to users from at least
one remote electronic content source. The method comprises
providing a unicast transmission of content, e.g., streaming

media, from the at least one content source, receiving the
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WD 2005/ 069862 PCT/ US2005/ 001227 content at a

client-side server at a location serving a plurality
wof2085/R5s52 Processing the received content inthe o -

client-side server such that the content may be

provided to nore than one of the plurality of users

served by the 5 location; and distributing the
coteBivet and lprestessdg seoMeenett o éachtbcbntdnervirfmg a

| f S [ ) Vi . a.request for

e R T e e St s T W
climntretisles ek rvand spehc ehsedthententens digtive bpteeided to

a myl.ticast gro .10 including each of the plurality
nrd Rt Kiin e HRe BluvRGadY o edaBte FOFVEbIPErinDy
1 sadisidr bidig ta dehe bilihgcast geedpved| 204 B rdfessed

client-side server is preferably nonitored for

CHEIH R i o e Sheert urali kg pFurasrs ywlicliders provided

a ddte s igpt Shdengerver is not distributing the
content to any of 15 the plurality of users, .
nsm ssj ' r-m ed.of . the__content fromthe at
IOngst onzhggh %h %gghggé 5 EHS efeh %O%1d%h%e§?ﬁﬁ%V8d
afjd2icdsseah combeditnest dokthButBdendi ®nmuBtikidd Orgtoup

.content is transmtted fromthe _at | east one content

ol St e el PURFRLTEY OF, VEFEs rivh Septe K ded

a neguesic Bora daseendf biyheupkdiablihy 06 vsersusef MHedroup.
at the location by the «client-side server for content

(00D CurreﬂkJ%IQ%EEQsiHEagégbékegsbﬁrépgrQEl}QQﬁh. d for
content source to the client-side server. Preferably,
diHe IR tqrodl copieant tPstRe pPlanshity edff i yseurmt hdéthen the
ni . i ssi.an ha. k1 or ica y. be
T R R R L
thes arisingayi tat ods siselre , addahsnnakioont entensimgrddiesf the

c&%@l@@éfﬂ %@1%' alt{nilgg%%egﬁgném gll'l ns&ﬁ%é%:thq?a teolcel%setnt—

n
one content source. addrtional uni (S]
s i \\adedt by
[0012] In an embodiment of the invention, additional

content is transmitted from the at least one content source
to the client-side server in response to a request by a user
of the plurality of users serviced at the location by the
client-side server for content not currently being
transmitted by the at least one content source to the
client-side server. Preferably, the additional content is
transmitted in another unicast transmission. The additional
unicast may be posted to an additional multicast group so
that other users may access the additional content using the
same additional unicast transmission from the at least one
content source. The additional unicast may be provided by
converting multicast format content into unicast format

content for transmission to the client-side server.
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format content for transm ssion to the client-side
WO Es0s6d VWO 2005/ 069862 PCT/ US2005/ 001227 [%005/001227
Users may be running one or nore applications in
addition to receiving the content. The invention may
al so provide for nonitoring transmtted content and
(0013 t i ng Usemshoray thel momiagt one wai moaien agnlameuhbnsf in
ol [t r rvicing.at l.east one ot her
aé’?\pp %rgt%ﬁr%%ln\gﬁ{%?u{lh%bf%ggcﬁgdf g%SI arafFiEy OBt "g¥e 550
podhite t fran rcont entifeitginsmiceiededoby esitiC AndS BE mi B hgf
tDesc:ri éicﬁn of the Drawi.ngs .%10014 The abgve and ot her
o et - Eh UtV dge "I PRE 2R0PrEsEnrLi Rerdridhh
siitdbhe BRPaianti AR £oNshder 3hkoRcab t BBp1§ OLE Q¥ NGe i ng
detai |l ed description, taken in conjunction with the
TR CONRARA iRE i &g, 1 tivh ofhueBTEi kREheaf shenceontent being
r&EOMREd &y dighier,dn- | i ke parts throughout, and in
which: [00151 FIG 1 is a block diagram of one
enbodi nent of a 15 communi cati on network constructed
in accordance with the principles of the present
BriwemesariftOgh6 bf-|tBe Driagiagdet ai | ed bl ock di agram
t he clj.ent- side dia server depicted in FIG 1.
[OFE)‘HN] FIGS $8%% aﬂ%ﬁ“?‘ﬁ&r PP ghFEseRt rfVaBhRISF @hethe
pRésaiepnvamlorediin det egbhrgnadndpear F8aLEAGrAOASh of the
bal anci ng. and service interruption problens in
LAt et ithe e s @ipsdrrent abent he ppesengtion with
t h VI 4 [ : cri;ptiQn.af 1t '
RS RN T P R A 4o
cprzi g iafarettiworliki ke0 peghst thepeghpntacend damcehidt h
the principles of the present invention. As shown,
[0AHlwor k FXG. 1 is a block diagram of one embodiment of a

communication network constructed in accordance with the

principles of the present invention.

[0016] FIG. 2 is a detailed block diagram of the client-

side media server depicted in FIG. 1.

{0017] FIG. 3 is a flow chart representing some of the
steps involved in detecting and correcting load balancing
and service interruption problems in accordance with one

embodiment of the present invention.

Detailed Description of the Invention

[0018] FIG. 1 is a block diagram of a content
distribution network 10 constructed in accordance with the
principles of the present invention. As shown, network 10
includes an electronic content source 20 coupled to a
client-side server 30 through Internet 25. Although

depicted as a server in FIG. 1, content source 20 may be any

o
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i ncl udes an el ectronic content source 20 coupled to a
client-side server 30 through Internet 25. Although

wizpiosh@doas a server in FIG 1, content Sourcﬁcgﬂlﬂﬁxmnzm
bep;ny 5 WD 2005/ 069862 PCT/ US2005/ 001227 type OF

renote conputer, network, database or other

Lt itable for storing and retrieving
“EPECTF GRPECSR GHTBIC S Y ITSK. Caiaass @ ssheer 30

rﬁ?gSDEOﬁﬁYSu§¢&5EﬂﬂﬁbﬁxgﬁBEng dﬁg\ygg%iévi#§'%Téctronic
el ectroni ¢ processing 5 unit capable of requesting,
CPBERRVI ngs,l%%ﬂoeilb]r%nsﬁg\]imfa‘tf’iln?ge TONMeENt3 Ostregae: asiy

- ggﬁgg' d ' Iln. s enbodi nent s, ,
S{ég%%lgﬁ% sour c%%'o rgbﬁtrﬁﬁtkl ‘e ncFr- solq:g‘gers gg\b?é:ﬁ 3 ey rKESS1Ing
u@bﬁf¢@®¢@bﬁs¢ﬁnﬂ&nu%ﬁuﬂngxﬂmﬁdamﬂﬂ?§,t@n@ﬂ%ﬁaﬂgﬁh%hlating

r 30 be configured as a "headl eSs
c%@%%?%aﬁég%%ﬁii%ﬁ1éﬁ?@ﬁegnﬁ%§ﬁ§£§?ﬁ heried - sildle ssgever
e@fodayente] utthyEroprdRirdey 2 0laret ke sSReclhall 289ver 30 may

e and/ or hardware for manipul ating or

b%g%‘%ﬁ%rec riteht as“tlryeéﬁ%.ldﬁﬂ'@ﬁ@éflw/&peonandmmhe; (e.g.,
&hneg ® ey CERHHI COREI_gHT a.seryice
Sé]]ra‘vcont(gnt pﬁ%ﬁiderﬁgggk%gg%gf F%ﬁ?%gfggrg%rgﬁpﬁgugﬁerSlon
Oge%%‘f%?? v Peprdsdaittedigte semvernén 25y lihbglude propriketary
R | O; A n ther. suita net wor

Ofnterco%ﬁ%%??gﬁgﬁgg??%ﬁkgﬁ%h%gg an hﬁﬁgyﬁﬁgtioﬁ
MR Ry extsinantar aoshdotiingn conANnt\WANy e@fhsOt NBlich software

j tion _such as secure hardw_red ‘
a?éﬁiﬁcohnec?&bﬁ?yé elﬁfggﬁgﬁafé,OEoﬁPQﬁﬁg§69ﬂch2@,Seerce
ocmmbrdigrentprsivdeleser ver 30 are shomn_only for the

purpose of illustration and not I|imtation. Mbreover,

[0D19]wi | | berurtderaieed %ﬁ%%o@bhhggggraﬁTgugééﬁgg%nted as

invention is well suited for the distri
IG5 g mediis CORTeRE CagiRer Peaht mbyebeoatgnbther

S&HéﬁﬂﬂéﬂﬂéderkZQnQQQ%%Eﬁeggxogedg§§gehfsgggi5Sdén
Intranet, a wireless interconnection, LAN, WAN, or other
interconnection such as a secure hardwired interconnection.
Internet 25, content source 20, and client-side server 30
are shown only for the purpose of illustration and not

limitation. Moreover, it will be understood that although

- the present invention is well suited for the distribution of

streaming media content, other suitable content distribution

schemes may be used if desired.

[0020] Generally speaking, network 10 of the present
invention operates as follows. A user (not shown) at
terminal 50 selects a certain piece of electronic content
stored on server 20. This request 1s routed to client-side
server 30 over communication path 1 which forwards it to
content source 20 via communication link 2. Communications

paths 1 and 2 may be any suitable data communication paths
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[ 00201 Generally speaking, network 10 of the present
i nvention operates as follows. A userf(nﬁt shown) at
' 50 selects a certain piece of electrg }
“%’P%é%?k&stor ed on server 20. This request isP(?Il(S@Vg%I’/OO””
to client-side 30 server 30 over comuni cation path 1
which forwards it to content source 20 via
keewWpruhi cBlee orr t | SHCR asCammitieatnesnd inpat h§€ohtand 2ource

Sl i ion,paths 6
2 e G S e it Gt e Tk r e £ oncent
taschneit heidetsdivee XMorcentl ®oilr dd st2G bpkaeasseshthe
reguest.and transmts the reqguested content to
CRRTERL - 47 d&" ST VA5G FEIPToeAe s ClnBaFT SAdeTRETver 30
oCont &ngihSlPreiaadl Yid ransidriedntieacki eaknibdeover

server 30 5 over a single channel in standard uni cast
CPHBRRBFALYRT 1 EHmmi QG he mengentnée rhecduntehy
sbBvE £CoH Veth ey SHMEbedtg bR d‘élaaﬁégglcggyf erwarded, .1

directly to termnal 50, 71t 1s forwarded to"a
Soul iF cast fgrwanded qa ywimcdltirast groupakogroypioally a

[ i t in software . on server. 10 30), to
Vohr S e L e P A 1 phe ke S8rver
3fkgquesteiniclt tler Marplesibrt henniecei ves ikha @ember! The
rom a Iocq%aﬁgft are proxy 80 associated with that

r‘%%?%%%%?aio v 8¢ resEeVeE FRe ROPERBRsETom a

lLbcanssbt teths piant snGoeRveed WwikACkhhBt Be@minal .
sui tabl e uni cast format by 15 mani pul ating the

Locat i REQTY Bt Mpadiessd vandher madGiifgstherapsmi shed content

aﬁ@fé66%¥i(ﬂhiHHd%.QJRQPQE%UQE%%ﬁe(hn?gas%egaﬁmgkag%'
In some instances, this nay involve "producing™
mARHPE DRI i ketld: ice st Idatanypaichetgapstl arrangsnggthe
S; - ej.ve y interpol ation or .
O Kb o0 eatorarret ciBRE f1e8 rhpgliencial).
Igosrent imstandeen bdidi splvajieolore t'beotiecimgal ad&itigomal

pggﬁgggt{é”¥qlfn§§fiﬂ% Q%%%szooiu%qsging packets in the
received data by interpolation or other known data
restoration technique. This content may then be displayed
on the terminal using a conventional media player 70 such as
Windows Media Player™, or RealOne Player™, or any other
suitable content displaying software. Generating missed
data packets as described above tends to prevent some:
content players from "stalling" when they attempt to
retrieve data packets missing from the content stream,
allowing the players to continuously display content despite

"missing" some data.

[0021] Another way in which content may be requested by a
user is by joining or "subscribing" to multicasting group
40. In this case, a monitoring program notices that a

subscriber has joined the multicast group and is requesting
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W ndows Media Player"', or Real One Player"”, or any
other suitable content displaying software.
weeres/edugdrg m ssed data packets as descri bed 999X§2mwmouz7
tends to prevent sone 25 content players from
“stalling" when they attenpt to retrieve data packets
1ssing fromthe content stream allow ng Fhe.plgyers
{5 CORLPREOBEFYS if PR P eERY SRE fosph =en Swgicncns
d SAokhery | SO EN Y
m?ggﬁgs?ggdﬁigggéso uégf i s ié?o%%?%g %$ QEUbS%?]?ﬁ?EFnse
tPotﬁﬁIFPE&@F#ﬁgignou@he4@o%1nopﬁn§ ﬁﬁﬁ@ya@ijﬁfﬁ%ﬁglgg
a [ a . subscri pber has.joine _
PRCRbaReRes BERyERatethy SRCE ] PEF o v OmoR e sar ibed
aPCTEUS2DEE/ 083422t s theurtnrd €Nt £ AS8OR1 8 £5h tderaw tdhe) ccreq
gsgch agsoci ated content. may be predefined or may e
CuSersef ECTabBrRICe 140 r esed ol 1 eosutsiana ipt il ow in
cbhRe 50N6HOKLAE PIOIrAM i nﬂ%@sc@ntmgulgsoéﬂpe%; %'ps!tf}%ﬁ{uted
simlar to the nedia players describe above a
té’eﬁﬁ%s‘f‘%“‘%eﬁﬁi ehstnat :ﬂ?’s‘?ﬁ%si@trﬁxfsttm mlzﬁﬁeegizling lth\;
f rce 20 (discussed in nore detai elo
r?ﬁﬁéggﬁﬁegﬁﬁ%ﬁgaith FIC§ 2). This content is then
roup interested

' ' t nbers of that _
[Gié%g’t (relcglutufﬁ gséﬂee gﬁ%%le%etnetds cOTEMnt 1PY6220 1ands sreient -
SéABoge meat s30 coay erdmraotirce: & 0v it Sild effor iy S8 9lat

omruni cate with one anot her such that source
Sggr%y%%lr% %Ya]f?leoém ddift itGP g6 ranflifre musters @fs users

thhat ans esEbOSEIHINAG d & @:aqaﬁélﬁ!azafmdﬂéitéa%%s‘rq gl%“ﬂo or
40 or_that are receiving the unicast transmtte |
CRBNht 21E . APV HET e BEIFERRE foransmitser cohtretwor Khis

ncl udi ssin opul arity of
e G Ml M ARSE TR R RRY B re
iB?l%ﬁi@%u%%ﬁﬁsqﬂnﬁxgogylarity of certain content, or

determining whether unauthorized or an unusual number of
users are accessing or requesting certain content. Server
20 may be configured to discontinue or modify the content

broadcast if such or other conditions are detected.

[0023] It will be appreciated that although only one
multicasting group 40 is shown in FIG. 1, that multiple such

groups may exist at a particular location. Such groups may

" receive similar or related types of content so that a

particular user need not subscribe to many multicast groups
that are only associated with one content stream. Moreover
the content associated with certain multicast groups may be
user selectable, such that the users or network
administrators at a particular location may freely associate
or disassociate certain content streams with a particular

multicast group to create customized groups of interest.
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users are accessing or requesting certain content.

Server 20 may be configured to discontinue or nodify
wdRosRsent 20 broadcast if such or other co n

are detected. [00231 It will be appreciat edqqlhTt/ésci 51001227

al though only one nulticasting group 40 is shown in

FIG 1, that nmultiple such groups nmay exist at a

[0024]t | cul adnd oLBREAAgSUEN PRURY FRY BCRNYe S Kb 8k cast
or related types of content so that a 25 particul ar

IhSRP Heets nrd?afsujti%l?ﬁll' BEYLS @énf heuredegstogr supbe thaation
m&‘f'fI €a PR Yo ASSOC T AlL -4 f&ér&n%o%%'h%%l% E)%%mlnvg[(§8%er

the content associated with certain multicast grou
aﬁﬁyh%@ dQ@KﬂaQﬁﬂfﬂﬂkﬂﬁﬂi rckenthst reher tdetsier transmitted

ratQr.s, at particular | ocation ma
?re y assocC| a%é 3"18113 | %’aes%lgl Caf&1E8F ¢ Sﬁﬁecﬁﬁm%{f 30
pséfeansl w it landeay tinclld iata s tiwlgt heasivageodpatOpetQat €
cust om zed s of interest. 8 WD 2005/ 069862
%E:fr /‘8%1 LA GREtadvasti§emofopasti hgorak

c@@ﬂé@@tsﬁﬁédﬂgtmé¥*ﬁe HRURABthe rt RRLMOHLAK 5@95§ ehe
the requestor's the location nay al so access

UFeE| YetRohentneh tHs)i-nv lkusg Hh@ﬂhérl%éarcaﬁ@u
réghESSS £ AU UL SN hak s e t%"?‘?éﬁ’&%%‘é%o%é%@ﬁé

network 20. This is because client-si"de server .
spreferablis W%imdetéﬁerrmem@&mmgg teamdwnaleftihat perhét sor

t content.stream s
H%tg%ljtlg)gn&a]lol%rg{)n%lgﬁ Str ean%ongygrﬁgggeﬁPmF’}ﬁanﬁ'éion link 4
(s@memImS Iﬁifeairetd]e:o l,mra sheagabean"({nob g8OWHARine if the

ot her _user requests.a content stream

%%‘?de oisittost® 1 @&rﬁye £ingorrEeivgd Bynageveyned. If

thﬁﬂuﬂstum da&iem nale fder“streﬁgbls,ﬁoé%erlau?t €8S hs the
%lent si de server 30 throu%h conmmuni caiion |ink
¢

Ohet T e B e F G YEsathRedrERESE" FORBEHEL @pqnarm%rom
rafhéhecndesidek GRNELMew SoRkbaadY: PELAIFLEREENSELDYa0 .

server 30. If
This arrangement allows the amount of transmission bandwidth
required by network 10 to be drastically reduced by
eliminating duplicative content streams. It is also
advantageous because this system may be implemented on a
conventional network suitable for unicast communication and
does not rely on specialized, expensive multicasting

hardware.

[0025] Several methods may be employed to produce and/or
convert unicast content streams received from source 20 into
the multicast format streams provided by client-side server
30 in accordance with the present invention. In one
embodiment, source 20 may merely provide a unicast format
data stream that is manipulated by server 30 upon arrival
such that it is converted into a form suitable for multicast

distribution. This may be accomplished using any of the
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15 this is the case, the new requestor nerely joins
the multicast group and receives the desired content

“&hﬁﬁﬁ&@gﬁ1 rather than invoking a neMIcontent(%hﬁﬁﬁﬁhpnz7

fromsource 20. This arrangenent allows the a
transm ssion bandwi dth required by network 10 to be
drastically reduced by 20 elimnating duplicative
meomentdatareidns] Heardin ahs@y-a@uagtagyOUShbfcaéaﬁniEﬁé
st em nented on.a conventional networ
k%% ?aﬁ?gq¥%FthIC CEFORdYISddri 6RUERE 280B&YnBEOY RES @
molt 5eect afdaetd RxpeRsittamyld ingagtbAginbah dwang: 29
[0025[ Several methods nmay be enpl oyed to produce

f iR lorPY @sdias QHﬂﬁﬁﬂﬂykﬁﬁnﬁéﬁﬁe§tPééﬁsore@éheédif¢on1
ndpEEaRhd iR ddiedRd Hisash Lof E€RLS B BY1 A,

client-side server 30 in accor Mﬁth
um#@ﬁﬁﬁnf¢¢mﬁﬂnbaﬁ®rd wr@m@wewbo@nnEntsesoerceozo UByn

Q) ni ¢cast . faor.mat 0 data tream
a%{%%lﬁl arq%%y%Se:‘t\?ler G dghoh i?r Poafd %E%ﬂn?L;&P 1t may
besstxnp@&deahayndrzmdhmﬁmrg@lhahhguﬂﬁtaaullegaﬁhg t?e data

di stribution hi.s e .acconpl i shed using any o
STHE Vb 00.%5/Gaoas AT 08S008PE02527 ot hods
& cribed herein or by using any other technique
[0 ﬁﬁwn i n THRRSHt L 1R SoRsEnFelly, asBHF@@SQOf%TyaFJr@W dehen

1dcaly) tdCiaiste Q1 %?ﬂhéﬂﬁﬁ%@%hkhﬁglhé 98 sﬁnggstfﬁbutlon

uni cast format addi ng or renDV|ng Its or
t?ﬁhﬁ#@ﬁ@ﬁaEiqﬂﬁﬂQQH@ﬂﬂcﬁgWﬂﬁ@ @ontembOQLmeauwsb fle present

11?\%}?@{0%1 t %lg%\l\}g; t%e I?:'e%%?)]‘i: a?rlsgg}:ﬂ ef Or ?%enﬁén]é%VJrC?e

to server rr|v SErver
cdmd@n&nwxﬂhmuu(msﬂngbubxgmaymohetstofppaddam@yhor The
ot herwi.se nani pul at e ving .the data streamin its

| e
U%ﬁ?%ﬁﬁuir%ﬁﬁql%éiﬁP 2 rﬁﬁP%efﬁ [58261°%F Rist? t FP ngerver 30

igontwlidbl ea metiheasttoirotrahsandtiAigNdata due to the error
checking and re-fetching of lost or corrupted data that
normally occurs using this type of transmission. Thus, the
quality of data in the content stream at server 30 is
generally high. The multicast distribution technique used
to distribute content from server 30 to local proxy 80 is
less reliable, but correctable by interpolation or other
techniques. The overall result is a system that provides
high quality content distribution while using a relatively
small transmission bandwidth. Moreover, it will be
understood that the content distribution system described
herein may accept many forms of content, and distribute them
using this system. The content may be though of as the
"payload" portion of the data stream that is moved around as
described herein and then reassembled (with possible error

correction) by local proxy 80 for subsequent use by local

terminals.
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| ocal Iy delivering the content using multicast
di stribution techniques, in accordance with one

' t of the present invention, allows the )
“gﬂ@@gﬁgggysten1to reliably provide content wRHER05/001227

usi ng | arge amounts of bandw dth. The 15 uni cast
transm ssion of content from source 20 to server 30

[002na reli@ah e meihod gornokéaaéggﬁgg?gd@'ez@t%@ P E}Qg—:‘?

error checking and re-fetching o ost or corrupte
cldagrg tshale seoviesl B ebownsiusFAg.t his Aypshodn, server 30

tra 1.Ssion., . Thus, the. quality of data in_t
ma O%Imuds %ultlc st morit 6 il')'l'sl’Zasalel%%r%?(li%/a fﬁh]g??(el:l'h%z'

ent stream a server . _ !
wanler casteadiss BRI, butibas BechbhiguenifgdsotRetli $% ) i il €From a

content from server 30.to |local proxy 80 is |ess
high (g, BEPPIGRFeerab 8EBYIPALBF polat Fb7ASE TR 40.

LARONHrgs soThe ewapakl EESULLrbaiAgSYSLRM tal hrough
prov?ﬁes, high'quaIPty contenttdiéﬁgibution mmi?éroug
CQRETHY G tieingt ildaky 128ndnhp| muk hhSaAs S shent ban dwhxitugh

cMRIERVES i drs Wik Be understood that the content
di stribution system described herein may accept many

ns of nt ent. nd.distribute them .using this
logﬁﬂten1 %ﬁ%nbgﬁégﬁ? ﬁﬁgebgefﬁsﬁgﬁao?cgﬁv?%% '"%hﬁd%ﬁﬂf“are
rcporiiesn thfatt beveahaissr eperababnsSamovedi el PHEk@S 3this
. descr.i.bed .herein and the reaisenbled (with possible
Ll 1L 4 20 A0k B GRF 5By STBAFS ph 0% oBONT oFOLS etient

(8458 d2) 1yocakyirkeam BakSwa 1l ¥£E2995£9§@a§3nitors incoming
PCT/ US2005/ 001227 100271 FIG 2 shows a nore detail ed

deatépistticaT ot aPediEpFEAt 18] Be Serierr 3boehbyRrdny AG for
coht et st%?%ﬁ@rtgopl§@¥ é&glEgghnﬁé%%%gﬁéégPQhkg&a34

31, pseudo nedi a player 32, er thr queue
£y subissameingg Prockes 188, bandotkem ahfeddghd ] eledlso a

Qnaan zaldnanal oSt anepaLpL. AUk Ll cast, group 40 Local
vlproxy 80 is cogpleg to F%s enl Y Socket %@hiﬁ¥3Ugﬁmong
other things, carrying out content queries). When such

requests are received, they are routed from worker threads

33 through link 2 to content source 20.

[0029] When source 20 responds to the content request,
the responsive content is forwarded to local proxy 80
(through multicast group 40) and the request is removed from
queue 34. During this period, multicast monitor 31 monitors
group 40 to determine if additional users are joining or
leaving the group (i.e., requesting the same content
currently being received or no longer interested in the
content). In the case where another user joins the group,
and is requesting content not currently being received,
multicast monitor 31 directs pseudo player 32 to retrieve a
unicast content stream from content source 20 and forward
the data packets to multicast group 40 for possible format

conversion and for distribution to the proper user terminals

11
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conmuni cations link 1 and to nulticast nonitor through
communi cations link 4. 100281 When client-side server

waiicoyat ed, the software 10 routines thatlQ§§%%§
05/001227

its operations are initialized. This initial

process enables |istening socket 35 (typically a

virtual software entity that nonitors incomng data
58t r ednshanda sk reetse itorticam it aeteatal nar exy 88 beesent

. CO nt_r ts and to place any. such requests in
l%ugﬁg @ieggé]f%‘rlpSulb%e%lureeﬁcttsprpogg |'r?gc;la@f)?rv\8r2k§f° terminate
thareadsedS {@tsama virtual machine or software entity

responsi bl e for, anong other things, carrying out

(00901 ent  quies i 188 - baMhe; S Ugh tHeeq;&&te%taaqsfc%%wFBn
they are routed fromworker threads 33 through [ink 2
Negpvepht EreWR otk ceIGR). R@EJDE29E Ween abodricy 20 cope with

bt hE responsive
e e o o MR ey S0 B R agn vhem
conventastayrout 4Ystand turd ceaquesistien eardvadetEopbuter

ue 34, ring this period, nmulticast nitor 31
ERT o %m%@k% HBUGARIRE ProRIGTY RYPSHEERR users
ane ef yajuemgl or" A | @B My o @a@loWR relam@. beb8UYBSEh88e no
the sane_content currently being received or no
LPRAYEra i FHET TS tRAL R PRHEerc ShCe P, PPATERe case where

anot her user joins the group, and is requesting
003ht ent Mtk urhermysFans gd eesheds, depgiribedsherein,

hEPENE LT Sigdh F £CLS RRRHYQ LAY eLu32 4 oopﬁgghgvgrﬁ 30
uni cast content stream from cont ent ource an
aYdF etk et detlee pduiketrsobd emulfaircastsgilokpl0 fPor
P igle.gq;gﬁg conversion and _for distribution to_ . )
etﬂggprbp%r U efr%%éﬁ%%ﬁéw§eflaﬁﬁﬁfﬁﬁglb@@S@EHFlpfe client
s R/ 4s520605 0012 2he &) .selrtvetrae mags eWneed BBNabOGrBlthe
detects no one | resent in the user group, it
GRS PRI e o8y CuPRRAREY. OF disconnected
server 30, by merely reassigning (in software) user
terminals 50 and multicast groups 40 from malfunctioning or
overburdened server(s) 30 to properly operating servers.
This may be done automatically by fault detection software
such that the end user does not notice a service
interruption (e.g., by sensing or anticipating a heartbeat
failure or overcapacity in particular server 30 and
effecting the switchover process immediately to balance the

workload or reconnect to source 20).

[0032] Moreover, because network 10 merely requires a
connection to content source 20 capable of supporting a
unicast connection, multiple data paths to a particular
client-side server 30 may be used to make a connection
without being constrained by the need for specialized

multicasting hardware, thereby improving the likelihood that

12
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sOECRMSE RS VL K

the content stream 100301 Anot her benefit of the

content distribution 5 network shognlin FlI GS. é and 2

} ility to cope with |oad bal ancing an
“f(z%dof)/@%?&prob?/errs Iﬁ general, when a convent$ GH3005/001227
mul ti cast or unicast system encounters router failure

or a bandwdth Iimtation problem downstream users

aar acfepydiehe | gorimextt ofd "cdn dm détta istedeaverbeFawse normal

0 onger direct path between the two
Ch%ﬁrﬁglg ‘féo%‘i‘]‘ %h%n S Mt SAfdBrethod< Pdéscri bed
ShgﬁEEDCanhbyﬁﬁﬁﬂucé%EﬁhéldHHHcéﬂEHdH Ml OWEIRGcular user
avai |l abl e that make this problemfar |ess

i ons are
wFﬁeP? Rl eeshmt ¥0lated e icamtantusenTIcec a0i on
has nultiple client 15 side servers 30, these servers
(0083 be useeme hbss stidrs WwrKivesd iof rr@nitoring the
[ [ di_ sconnect erve
og%%gyg&ﬁm(?g %%%gg%\ﬁ{(#ngéje(l N6 SélWare EePO ential
feetoavenl or Smmmmncmtp@mm 40 fatecmrdance with the
functl oni n burdene server(s) 30 t
g?%perlﬁn%%%?g?rl‘ nagres é’T’% 1H ?’?n &Or‘?’a)?hﬁ€td8lﬁe”@
Thet duatt Cahd yddyefadd waiectd Qﬁys%fet b@&@or&eehb%hééult
the end user does not notice service interruption
deRSgE1on S TRy ‘Hia%rﬁ‘talYmbﬁatdleﬁéodeﬁeaFt Eéa?ntf aifere
sOfveyelCANashttent sdRAFdd oy a%ts%%¥§6u§0 Qgtsegﬁefégggnet
t he sw tchover process i mredi at el y to b ['ance
Z%rﬂoaa%b’o‘?o'?@éﬁﬁ?é‘m thezeodr-ce SROh. fRO0O82HeNMbrEDYRT
ir connec i on
cont ent source 20 capf "%qglﬁsgglfea R Ewgﬁgtservlce
PronZheer i oan nquﬂplaeirrdatlastpattm ta ahpabﬂ.héﬂtaélde, or a

en etrver 30 may be used to nmake a connection
%ﬂj %rh Dei ng ¢S5t rai ned by the need for

t hereb rovin
IOBE C:?Lgrlﬂéggg%ﬁ%%giagﬂga au.%ﬂagtectfgn gongare mé&

monitor content source 20, client-side server 30, and the
network connection between the two (Internet 25) to
determine if content is being transmitted at step 100. 1If
content is being transmitted, the fault detection program
may monitor the network connection and client-side server to
determine the overall "health" of the system by comparing
various operating parameters to certain predetermined values
such as throughput, bandwidth capacity and overall
utilization (at step 110). If, after this comparison, it is
determined that problems or potential problems exist, the
appropriate remedial action is taken at steps 130 and 160

(or at least attempted).

{0035] For example, at step 120, the fault detection
software may determine that the network connection between

content source 20 and client-side server 30 is either

13
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WD 2005/ 069862 PCT/ US2005/ 001227 an acceptabl e
connection can be obtained even if the nornal

wahaneeése0f comruni cation are interrupted. Th'Pfleuszoos/omzv"
significantly reduces the chance that that a

particular user wll be conpletely isolated from

content source 20, 5 [00331 Sone of the steps invol ved
"R, CHBARFLBRIAG Phel MopeFuRt of- of ISyEhien 19 casaetactstep

1809 eaer et posentialonfabl over afed qad halancing. .

probl ens in accordance wit pres
t§ﬁ§ﬁﬁlisﬁlt3hepﬁt}@vv(f:¢para @sér‘Fic& Buteifheptfiomol i®NSmay merely

b here erfor d by fault 10
SR aEE St oF vl AT NRy e e B ol AT A de the
cgereatlgousednp&ttﬁt S@L%@x&i@ﬂdtlatlﬁﬁidélﬂstcp%r@&é)rh minimum
er net or any_ conbj nation thereof. Such fault

qi‘)‘%ﬁéEYl 8h Sggﬂﬁ\%r e Maytibes Roviided st il alatetthpra

SBEEWREK S8YVLLE, REPVESEohd LRIV kt}?edrﬂé":'ﬁ%rr@tcognn%%tlon
the client side, or a 15 conbination of t

EPOBBANTENL BRI At TR METh carfiu cdxetmumnsafanwmmms

t r C i de _server. 30, and
oTRENASLEC0, SOL B A0 LR (Rt 55

eter e e|n transmtted at step
[dogg]d n}ég s££ n{é eoeifs% 5 HBY S ass, Y
ddeemunentpaoga amlermy 11 0 15 tﬁr\té’}.e Jtﬁtd/torak PHMIRGHIN s e
i ent - de server to determ ne the overall

l""h‘ééﬁbﬁr ‘8? ‘ﬁ‘éc"sk/%li”ef?ﬁfof*e%m%@%e V& GISRsF@tdreng If

thasamet ehé tQs€Lrdi Srdy ety ergaded, yal lﬁ%%ecé:li% Fftware
t hr oughput bandw dt h capaci tg/ and overal |

mHY| PPZEEF oRNE aVRY P ULIY and aiftzsntt hicr kdompadfs other
nkhrb$ oflehgtdiNedkd hat, Arohl £ ?@ LI -patent] %t prggnqglt%m
exist, the appropriate renedi al action 5%
tBPEPSSTBUCEAINAB(PE (Wredhitd exithet treripired) .t HOOBEk1FaH or
gxﬁypk@plééeSﬁ&%&&&%&lé&%ﬁé L4t1§§§é¥gﬁfyé servers. If
some servers 30 are found to be available, then the fault
detection software may reassign certain multicast groups or
user terminals S0 to those servers at step 170. Once the

systems returns to an acceptable operating state, the fault

detection software may return to monitoring step 110.

[0037] Although several steps in the fault detection and
monitoring process have been described above, it will be
understood that these steps are merely illustrative, and are
not meant to be comprehensive or necessarily performed in

the order shown.

[0038] Moreover, while the invention has been described
and illustrated in connection with preferred embodiments,
many variations and modifications as will be evident to

those skilled in this art may be made without departing from

14
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mal functioning or interrupted. If this is case, a

step 130, the fault detection software may reroute

dHae tHike anlar L.SSi-0n, pat for a service .

inté??uption) %F%%EygﬁefgryagyéPoﬁ?g'38 bfet hgvention 1is
&Mt tRr 86gh iavitabt epnahe patbibt thead18UbEentl

[ andw dth |imted to ensure a m ni mum

Cﬁﬁgﬁfgsngkéggvggﬁ{Lﬂft%h? ©¥Gi A, SHAB Vaulat denectndn

mostifians i vay aaks AnABAHEAT tbhBe aﬂﬁéﬂﬁdéaewggﬁy\?rghe scope of

(gQnnection to ensure that a minihumanount of

upstreambSfdwidth is available to service nission

critical applications. 10 [0036] At step 140 the fault

detection software may - determne that a client-side

server 30 at a particular site is either

mal functi oni ng, overburdened, or inoperative. If this

is the case, at step 150, the fault detection software

may assess the availability and current workl oad of

ot her 15 nearby or associated client-side servers to

determine if these servers may be used to either

bal ance the workload or fully replace mal functioning

or inoperative servers. |If sone servers 30 are found

to be available, then the fault detection software

may reassign certain nulticast groups or 20 user

termnals 50 to those servers at step 170. Once the

systens returns to an acceptabl e operating state, the

fault detection software may return to nonitoring

step 110. [0037) Although several steps in the fault

detection and nonitoring process have been descri bed

above, it will be 25 understood that these steps are

merely illustrative, and are not neant to be

conpr ehensi ve or necessarily performed in
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the order shown. [0038] Mreover, while the invention
has been described and illustrated in connection with
preferred enbodi nents, 30 nmany vari ati ons and
nodi fications as will be evident to those skilled in
this art may be made wi thout departing from 14 Vvl}
2005/ 069862 PCT/ US2005/ 001227 the spirit and scop QG WISE
The invention, and the invention is thus not to be

to the precise details of nethodol ogy or
construction set forth above as such variations and
nodi fication are intended to be included within the
scdpeAafieth&d fdrgrovidiaptsireamedldedtiotdronteBEto £hibkdiby ofluseA
nethoq for providi streanmed el ectronic content to a
peroveals ina g enfapiworky P4 28! G TEmete AsTORIGRBIRR IR the
AlktHo88MmpAtigg! emot e el ectronic content source, the 5
net hod conpr|S|ng receiving at a client-side conputer
req ueeqcswmgcatnatcmntom nEAMRpWIRFaequests ffonavgo pmorerser terminals in

or esir
PSRRI oo’ AERRA HEEnEEFordi: SRTE e oS Bne remote
Slk@fdhic &atitéhtGlor€nt - si de conputer forwarding at | east
one cont ent request to the at least 10 one renote
el ect sadPliengsitecampytes fervagting pldedss ARp FPTHRY irpqtgst 16 the at least
81% r% el%&fbtn? % nter{t @fb?é Y&r% Q%m{l dé\sbljeg @&eﬁﬁ&ﬁcontent
conp east one con source
str eafmehvmy waht cliemssde oaiparer dfont the at Baqstemtaednuenmoante a
in response to said at_|east one content request;
SERAETCE AP AN N eSO Q90 hig TEMONSE Desaf least one
ssft&RATEfegONt €Nt 15 corresponding to said streamed
uni cast’ transm ssion to each of the requesting
pl ur akdid yherﬂafmdmmﬂ@r miistrathwingth teeciged greaned onotickt
?@?ﬁ%@({j ?%B) (} StECgH‘tegﬁl?llrE?i tatlrﬁaréls ble I 1:19 to Qaclilaotf Itl\lleerequestmg plurality
of user terminals in the client network; and

said client-side computer being operative in terminating the content transmission
being received by the client-side computer from the at least one content source when the
client-side computer is not distributing the content to any of the requesting user

terminals.

2. The method of claim 1 wherein distributing the received streamed content
comprises distributing the content to a multicast group including each of the user
terminals in the client network which has provided a request for content by subscribing

to the multicast group.

3. The method of claim 1 comprising transmitting additional content from the at
least one content source to the client-side computer in response to a request by at least
one user terminal in the client network for content not currently being transmitted by the

at least one content source to the client-side computer.

4. The method of claim 3 wherein transmitting the additional content comprises
16
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bei ng received by the client-side conputer fromthe at

| east one content source when the client-side

computer is not distributing the content to any of Lr
requesting user 20 termnals. 2. The nmethod of cl ai LOYD WISE
wherein distributing the received streanmed content

conprises distributing the content to a nulticast

group including each of the user termnals in the

tearseitting ghegdditionr) eamntana in Frodhar yeigay traagfissionffpm the at least one
@%%?E& Pé’tostﬁ?&l? dt@l mﬁgte}o the nmulticast group. 3.
he ne conprising transmtting
addltlonal cont ent fron1the at | east one content
Ilen de co uter _.in response to a

r egue © ‘Bﬁt 8& félﬁg’il ée‘{ﬁ ‘Fé‘F‘Fﬁl Haicast rapsissipn gapprises

TEEMPTHmEOlone R bR erte® FrofH b R hdt Yoraft BOntEAEBS Fadshfissidto the
the 30 at | east one content source to the client-side

denpsitlecomputeiThe nmet hod of claim 3 wherein
transmtting the additional content conprises 16
LLOYD WSE transmtting the additional content in

anet Metie MBIHGA DY clalr N STHES cOMphiEiRBhd Qicat-side 8sthp@REprocessing
content source to the client-side conputer. 5. The

theresstyedontent, mhereivhenid Flient-side sompuies Brogassingsqomprises
éon@@ﬁﬁ?%ﬁh@ﬂt r%ggp{c{ a3y ca#{]fo%?ttm{o z{ ﬁﬁ{twﬁ&%% suitable for

conver romnmnmulti cas ormat con

dis@ibstidrs ® ubsdribetdd a rabltiesnt giiuge conputer. 6. The
met hod of claim | further conprising the client-side
conputer processing the received content, wherein

saizd plhd £Bfhod of BlafRTRY gx%%&ﬁt%hﬂg sGOIREd &fifent Qnd maintaining

converting content recelfved in a unrcast format into a
anudrhowa sf birsiwrdth sutalblatﬁd»resefvwng dii Isast bhelappdicatien, other than an

subscri bers .of a [0 7. .The od of .
SPAEon eoapne O BHER Spr bhe Ainty SHRbR Hefipsting use
{¥BhiphRl Ni ng  an anmount of bandw dth suitable for
servicing at |east one application, other than an 15
application servicing the distributed content, being

rury b¥h @%H‘oﬁ of tc@?m rl%?g’ h t}%gc ?e%% 1S tta% la%rosg tl'{e-er fernet.

met hod © wher ei IS transmt
across the Internet. 20 9. A systemfor providing
streaned el ectroni ¢ content

R N TR N R T o
CONHSRtN SQUEfEetd Ok FhR & $&hote electronic content source, the system
comprising:

a plurality of user terminals in a client network;

a content source which provides a streamed unicast transmission of content in
response to the requests of two or more user terminals in the client network;

a client-side computer in the client network that is operative in forwarding to the
content source at least one of the requests of the two or more user terminals, receiving
the streamed unicast transmission of requested content, distributing the received content
to the requesting user terminals in the client network such that two or more of the

requesting user terminals received the requested content corresponding to the streamed

unicast transmission, and terminating the content transmission being received by the
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conprising: a plurality of user termnals in a client

network; a content source which provides a streaned

uni cast transm ssion of content in 25 response to the LLOYDWISE
requests of two or nore user termnals in the client

network; a client-side conputer in the client network

that is operative in forwarding to the content source

aé | east one of the requests of the two or nore user
£RFHSHig computs drorm Hig at {g3st anecenigBisagFGecHken the client-side computer

§g A ABIULRB (RS oSS Br%doﬁﬂme%tﬂ&stin%i bl tieletniaﬂ.g the
received content to the requesting-user téermhnals in

the client network such that two or nore of the 30

req ing.user. fermnals received the requested o
co nﬁ’: ﬁﬁ’e é)gsnl‘?né b Btﬂﬂ“ ?g‘{’]lﬂ%elfl tie dientsside qompnick semprises a listening
k6aKes1Br SeteRing APqlcRidd dalchD&qhdies content transm ssion
bei ng received by the 17 LLOYD WSE client-side
conputer fromthe at |east one content source when the

Cr B ThE LAt QFRIE ifes R I R O BBl DR SoHuware

to an e requesting

sysirhetliaitaide dnwiedrad forbemelticefiterSiiRcRAMMUBK of the user
conprises a llstenlng 5 socket for receiving and

daminatyindbnelsnt neil sthich hps providedsyreguest §9r contentbsubscribing
IRt ' -fl.de. ' .udes sof.rware

S PR S At BT G AT, LIRS St Brgeram o

gronitpr whetherdiubgerib@edare tequbgtingske cortentMiafghited bytth€content

client network which has provided a request for

YHt%ent by subscribing 10 to the nmul ticast group, the

client-side conputer conprising a nonitoring program

to nonitor whether subscribers are requesting the

contZe e systars it tlagu 1bhywhehen denbenitoringquogram ihZuddshw fiware that

t laim 1l wherei.n th itori .
T R S,

tdqaBSINgSke SifeanfedtontedbF6mitheEontédt Rbiyct he nul ti cast
group is requesting the streaned content fromthe
content source. 13. The system of claim 11l wherein the

Oyt &4l ihR re t request s
TP 2L SR 0C DS R D Y Stovae
saqussts irlesmisdiomoNart ddelitinnai ¢comait strén ¢ 3P sdriber within the multicast
requesting content not currently being transmtted by

P a FABPRINgSAPISat Mo purreHly bejaq wnsmiled by fegonlset sfee.
the content source conprises circuitry that converts
mul ticast format content into unicast format content
f orl4 Thesystersiof nlaim Stvleerein the content source comprises circuitry that

converts multicast format content into unicast format content for transmission to the

client-side computer.

15. The system of claim 9 wherein the client-side computer comprises a pseudo
media player that converts content received in unicast format into a multicast format

suitable for distribution to the multicast group.

16. The system of claim 11 wherein the monitoring program includes software that
ensures that a minimum amount of upstream bandwidth is preserved in a transmission

path for accommodating application critical communications.
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client-side computer. 25 15. The systemof claim9

wherein the client-side conputer conprises a pseudo

nmedi a pl ayer that converts content received in unicast

format into a nulticast format suitable for LLOYD WISE
distribution to the multicast group. 30 16. The system

of claim1l wherein the nonitoring programincl udes

software that ensures that a m ni num anount of

upstream bandwi dth is preserved in a transn ssion

2o AT IR, A B G54 kg ot v

ferminaiiing citntarmedcrketat b ranote ekeirbaiolcohtentsontdel theinidthod

of user termnals in a client network froma renote
RS ¥ni ¢ content source, the nethod conprising: 5

recei Meadindlat @ chbhi&ide &Jnﬂﬁ]t&qgﬁm&tﬁ o BHESE Mofed \RE} deWfinals in
or nore uséer termnals in the client network for a
thevhont nebxirk dar & corempe desiedtseraméd omteridroal theteteptronic content
content source; said client-side conputer forwarding
%% ast one content request to the at |east one

r enot &1@51@&%%%'0@11‘%%& %ﬁvaﬁhﬁ’g 8 IEz%'E oh\EorftITMBhestas e least
streanmed content formng a nulticast group

eSOt ¢lectipnes candgntisiond %)rmmaonnwedqsrrcd slestngdeapntent;s
Lg:rpbﬁ)grrn‘f’#é qftﬁ;agt %IF P Sniq;r?s el l}éslgrﬂ ni% Ss:}ﬁa}tgléw% pr0v1de(a requests
filr tiesdtRamyd cemsiit; t r ansm ssi on of the requested content

in response to saj.d at | east one content request ;

sai d ErFi¥mE by the chgsidesomputar fiogythe agleastone @e@qevtewurce a
&%ﬁl%ﬂtunﬁggtrt%%%gfo Q)f?l% é@uégted%oflf%ﬂmﬁqe 'ngeat%tsald at least one

transm ssion eac requesting user termn
omumhexmbment netmork in the nultlcast group; and

said cli ent side co er . term natin he cont ent
t r anstS i 551&0,9511)?86 g}s\;gam,gg the rﬁcéelgq:q[ capfend corgesponding to said

SEARIEH @hich§tankRessRh th %@&tomﬁ@regeéshﬁg us&AerfRalVB EthelchiBnt
client-side 20 conputer is not distrrbuting the

BUWOHNIN th@rruhy:agfgrpmm anéquesting user termnals. 18. A
et hog dé d\éltc%hﬁbgte? tJHnnljla%mt&uc%nkew trgltlsn’? gglglll Bgmé PecBived by

r educ®t
the client-side computer from the at least one content source when the client-side

computer is not distributing the content to any of the requesting user terminals.

18. A method for providing a minimum quality of service in a reduced bandwidth
network that provides streamed electronic content to a plurality of user terminals in a
client from a remote electronic content source, the method comprising:

receiving at a client-side computer requests from two or more user terminals in a
client network for a common desired streamed content from the at least one remote
electronic content store;

said client-side computer forwarding at least one content request to the at least
one remote electronic content store for the common desired streamed content;

receiving by the client-side computer from the at least one content source a
streamed unicast transmission of the requested content in response to said at least one

content request;
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network that provides streanmed electronic content to a
plurality of user termnals in a client froma renote

el ectronic content source, the method conprising: 25
receiving at a client-side conputer requests from twoyD WISE
or nore user termnals in a client network for a

comon desired streaned content fromthe at | east one
renote electronic content store; said client-side

conputaid cligt-wisiesortputsr disgahuting tae reerivechitreamgd sgnternl
A R T e Y

bheseciemaiialssn diee dimnpndtenrlf;r om t he at | east one cont ent
source i streaned uni cast transm ssion of

r equeSHGalitde fompHier SIpinatiag thy confept gen%r@asg?n Brig received by
gRRiieMtsideBisriter o kit R sfe coﬁé‘ngscﬁllré@@flerﬁﬂhg €lient-side

conputer distributing the received streamed content
canpiesps ndi dlgtrnbutls@thd csmeeumdy oh tlwasquetsmag]sm wrmrals, @end

te ﬁghcgogﬁggqémﬁ tI Sg(gﬁ %)l l | tly %qt ggﬁ%ﬁ§ gf Servide prob?ems

term nating the cont ent transn1SS|on bei ng recei ved by
5 the client-side conputer fromthe at |east one

corit%ﬁhe sethodelwhrem 18hehasein g menigsingdyrhencomprisenassessing the
sﬁﬁﬂ@ut%aﬁe %ngg L &0, any of the requesting user

SN nDnlgorlnah%ﬁe client-side conputer for
potentlal quallty of service problens. 19. The nethod

of claim 18 wherein the nonitoring further conprises

as 98s Sheigethed of ehpim\1g; fugher| comprismg seplaging pp goperatiye client-side
conmputers. 20. The nmethod of claim 19 further
conprising replacing an i noperative client-side
canpuitewithvacbmputeo dpatet avddebte th the asdesdih@step td ieintain a

assessing step to taln a 15 mninmumquality of
QEWUP@Eq%ﬂV%PPﬁﬁTCH%W ‘met hod of claim19 further
conprising reassigning at |east part of a morkload of

a client-side conputer deenmed overburdened by fault
det?éc Themethedtalegtasm 1§ further comppigingreassigring ahleapt papt of a

| grlglgaeq(cﬁfs aséjlsc:%E gge i&%g t{mo dcp ?le%rlﬁl@rbﬂ'd 804 bz #@Ztgﬁ%%%h &6 ftware

or prov
elit Gl dodiputer dleerhed hvdilabR ip kher 8kdstiyig efepus Balancte&ﬂ'fefhnsitls computer
in aclient network froma renote el ectroni c content
youslead the system

22. A system for providing streamed electronic content to a plurality of user
terminals in a client network from a remote electronic content source, the system
comprising:

a plurality of user terminals in a client network, each including a display device;

a content source which provides a streamed transmission in a unicast format of
content in response to the requests of two or more user terminals in the client network;

a client-side computer in the client network that is operative in forwarding to the
content source at least one of the requests of the two or more user terminals, receiving
the streamed unicast format transmission of requested content, processing the streamed
content into a multicast format, distributing the processed multicast format content to

the requesting user terminals in the client network such that two or more of the
20
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conprising: 25 a plurality of user termnals in a
client network, each including a display device;, a
content source which provides a streanmed transm ssion
in a unicast format of content in response to the LLOYDWISE
requests of two or nore user termnals in the client
network; a client-side conputer in the client network
that is operative in forwarding to the content source
®Hu¢sHag usyRemynals Freehve durersggesyid qoptent gpiTesponingtofhe streamed

@1%52[& ﬁ)%%t trgrﬁgﬁgs\{&g 8%% ?eglggﬂﬁng h{eec%m‘:e‘f{t Hgﬁs%ﬁg‘stior[ ﬁéeiﬂg}eceived by

ransm ssion re confent, processi ng
thi IcH enresid ccvmipitdr froth theat ekt oreashtehOsamdde, whksthe iclietitisidy
the processed multicast fornmat c?ntent to the )
IR AYt disiEibuting thesanisnt R apK et theireditesting WsF keraipals:
that {0 oPind BLAN of BBl AR S RIHARERD G S for
term nals recelve the requested content correspondi ng
poctdimgsteaantetrcamnd ovxticaftafiormaat conensimiewiicast faamdt for display on
terninatin% tgg content transm ssion being received by
? FRSPRAUVE HPAYHEViSrput er from the at | east one content
source when the client-side conputer is not
distributing the content to any of the requesting user
t er23 hh¢ systemn efielninp P2 wherey eachiof the pdpralibr of termigals in thgelient
cl.ient. network includi sofit war, rocessi ng
e B Bry & ralaky WSRO R S hvrEne “Thc o
uni cast format for display on a respective display
devi ce. 23. The system of claim 22 wherein each of the,
pl Bahisystesy fof prayiding sleptronipgontent dg g plurglity of yest germinals in a
Lt C j: 0l S
bt HESER LR Een R OMELE L O BB (ERSER] L sing
pl ur ah piuyralith ofiasar tératindlnal sclient aetwotk;ent net work from
a renote el ectronic content source, the system . .
conpr F SPHER SRUISFOYRFH PROVESES ASEYamed RiGRSE LRSRISEIQn lgpptent in
REHNRE S thbTequSRYIeRb of RIdES Bseinkihahy i theldfenanativoaianed
uni cast transmi ssion of content in response to the
r equeschenfsidegemputeron ehepdient nebwerkithatds pperative ia|fpeyarding to the
netwark: a i - Si t i.n .t [ rK. ..o
R sSorsE af bt Obe B PR R Bl R in i bR RS rfociving
te streantd amicad trahdinission vLRkgGestdd doneent, \Wistdbutimgrtie teeeived content
termnals, receiving the streanmed unicast
tq the seAuSENELISSF teraialsdn dhe disht gtvorkssugh thab iy ApmEFROf the

L
LG Stahsigissiorrandaeminging the caiters ttahsmissiqubsingdeceived by the
%lci)er:]nttgpdte c%(rilrpru?esr F%roorllrg:I ithr&l.gat $e%sttorr]1% cggtrer?tasr(r)?lgce when the client-side computer
is not distributing the content to any of the requesting user terminals;

each of the plurality of terminals in the client network including a local proxy
which prepares the distributed streamed content for display at the respective user

terminal.

25. A method for providing streamed electronic content to a plurality of user
terminals in a client network from a remote electronic content source, the system

comprising:
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uni cast transm ssion, and termnating the content

transm ssion being received by the client-side

computer fromthe at |east one content source “htebQSVWSE

client-side conputer is not distributing the content

to any of the requesting user termnals; 25 each of

the plurality of terminals in the client network

including a local proxy . which prepares th
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c¢aagitstt ng t he streaned uni cast format transm ssion of
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