NETWORK ARCHI TECTURE FOR DATA TRANSM SSI ON [ 0001] The
invention relates to inprovenents in data transm ssion
wostososie2, and, nore particularly, to network PCT/US2005/001227

arrangements that reduce the anount of bandw dth
required to transmt information to nultiple network
users. Background o f the Invention [0002] Many
different types o f information may be transmtted
fromone point on a conputer network to another. Such
information is sonetines referred to as "content”

whi ch may include various forns or conbinations o f

el ectronic informati on such as text, audi o, and/or
visual information (often referred to as nultinedia
content) . One formo f content transm ssion across a
network is through a techni que known as "stream ng."
Using this stream ng technique, a person at a renote
conmputer term nal nmay request content over the
Internet or other network which is subsequently
"streaned” to the content requestor. Enploying one of
several w dely avail abl e nedia players such as W ndows
Medi aPl ayer (tn), or Real One Player(tm, the user may
qui ckly and easily observe the streaned content at his
or her conputer termnal . [0003] Wien a user requests
a content streamdirectly froman information source,
the response to the request is often handl ed by a
server or other renote conputer that sends a content
streantdlrectl to the requestor. This nmethod o

sendi ng N&F PREHLIRCIY a@pﬁrQﬁF@ng%&N3¥;5§§ON

anot her, |n a nore or less direct fashion, is called a

"uni cast" transm ssion in which one dedicated dat a
[0000} eam | §he 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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typically sent per request. Another way in which the
server nmay respond to the request is by transmtting
wW@mosméassarat i on stream t hroughout the comuni CEET/O$2005/001227
network w thout regard to whether a user downstreamis
interested the information being streaned. This nethod
of sending information over a network is sometines
Plpyear's e @1t Bead One FAGYG&ast 'ther A%SH SosLicHdonpngh easily
ob@%&%@n@%lvthQQHQQf%o Qe%&' %S%u@p%rbE@@d%%ﬂputer
transmssion is ca nmul ticasting.” Using't
teapypmnedch, a single streamo f information is sent from
a content server which is subsequently "divided" into
[ocudfli t i ongghendentisead 1“e‘éj’ﬂie%|’ﬂ;ts St [N et ded-dd 1y
users . [0005] Multicastin uni cast, and broadcast
f roma geniiedicgimaglion BEMnEE b TRSPONSSUES (he TRRest is

t h.cul rn
o R R B OB e ST e
sehldes ianveimitieon @tawate sl ifrerc tdryoricd itig nequmsﬂxmt This
grtent such as nul.ti nmedi a .cont ent, & a forma

Ca Bife SEHA 108 ASmildEioRah e SETEAThd T c?é’set boint to
aneRMEHNI Gt i20fdrenly ardd ER-csuHbseGradd Y ighangirg the
content to a multicast format for |ocal distribution. _
"W@@IWO\WW@WM%W%NWi% degliqedeshidata stream is
I co t , . :
R He e, WA D MRt e S i enegerver
may aretpidnen tdi stha htﬁqenesit tics oyt ttjrpirﬁsmuutejrgﬁtaeﬂ iusferrsnat ion
W thin the%é N u3|ng a nulticasting transm ssi on

SHESiAFa - FRNED W g it G YSE I GEs MRkt thout regard

rd SHETHRITER Sidd RIMHH RGP i NHER AN &@Plthe information
transm ssion to a LAN rather than supplying each user

bajinchist ndeaadAN vdiihltils anethod of sending information over a

network is sometimes referred to as a “broadcast”

transmission.
[0004] An alternative approach to unicast and broadcast
transmission is called "multicasting." Using this approach,

a single stream of information is sent from 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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dedi cated content stream [0007] Enbodinents o f the

i nvention provide networks and nethods that reduce the
whzmswéodéh required to transmt content whil e PCT/US2005/001227

preserving a mnimum anount o f bandwi dth in an

upstreamtail circuit for mssion critica

conmuni cation with a network server or other renote
aldgHsupsr aPPRiisatden PPy idegohp CSREG™Ct RoFlrEdiey iung cast
st2Ba8P8¢ abhzedemibti eagting handware i tReia server in a

pol nt-to-point transm Ssion path. [0008] Fault
lodefleetriean netafvbwar € LASPI, oped wheh dishe idhusel dgedo multiple

. system noni t qr t k i SSi t.h dth
inEERFEE SAnHSRE| VAT Per e SPGIRarE: & QU LeAReTs Hhat
trheedlilky 1 OhStrbirhdike COnlient iy ignsune 13 eeididied Mahdtdth

quality o f service. If a network connection or
reguiiggmesitge byepyevidd ngy ér isdinddfedindcapdl tFreEMEmsign to a

. _ . I
ol UELSELLAL SOLRIOIBATRN S CCOU 1A LS CHORSIMARY <
dedediased kuhtegtt ke rwarkl oad anong client-side servers

or rerouting the transmtted content across alternate,
[oowgl | abl en@bdRfepRi! Wi Whet i19Rihd ilvn RSSO0 heRaidiks and
[0009] A nethod according to one enbodinent o f the
meithelst it tprediuges toice dRNGiE thomeamines ety ansgitat
co%%%%k.%%ﬁl%eggkge%b§%br%ﬂh&nﬁﬂ%h?%%m%%%F%%-BQHEJT%E%Pqn an
conpri ses providing a~unicast transm ssion o
upstricant tadlgcirstuiearfiorg misdiion fordmidad afortmeadicatrien
content source, receiving thecontent at a client_ -side

wif \?ePe_&MOaY]ﬂ SEXVEEN Le ARG & S POTCalSP UG ysergtis result
1 sPERELEH1NG HelE wietRiteda9NRNbr RJE aalii Rt 1#i148 casting

server such that the content nmay be provided to nore
hagridarerend o thet peipltutal-Poing tngeems ssdope®aiy -t he
[0008] Fault detection software deployed within the
disclosed 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 is 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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| ocation; and distributing the received and processed

content to each o f the plurality o f users which has
werosnese a request for the content . [0010] IPCEDS2005/001227

enbodi rent o f the invention, the received and

processed content is distributed to a nulticast group

i ncl udi ng each o f tge gluralit% 0 E user.s whi ch has
COpFBRFdel & FeyGBSt StOF E6AYERt 2by 2subSEfBGt s PHe?
plUYhiE63SbrOLAERs ;[ 8042k sEhagCt henteekdgetCb¥Biehs in the

preferably nonitored for distribution of content to
clihatpbidel peyverf sushr §haphéhet Rengenénmayi e pepvaded to
i s t_distributing the_conte y h
mobEuPBRPL S0 PruSERaP 2Ry Sl Sres: BPRIREL BY §7F

lotheieant et Bismrtibatahgl east rereigedt antl pevreesed
the clientside server. [0012% I n _an enmbodi nent _of the
copheBht FencaghdPLi 6RSI PébRRALYi 8t MERERI hddhf Pem Previded

a ggqhgg§tfggetﬁgnggggeﬁggrce to the client -side server

In‘response to a request by a user of the plurality o

sers serviced,at,.the . location.by the client-sjide.
[mégrver f oF 88nF@%€dﬁg nEuP%e%belgéﬁﬁélgpéngﬁFtFggeﬁyed

antihpratekeadt coneep@ntientiseuidbated theachuertcaisdegroup
_ server. Preferablé, the additional content is ,
inclyAdRPL e88h REafBENBLUGALAAYT Ofr ¥F8FPs¥RgRD PRe provided

i.LlLen upj t: n dind i I
» B Lot akeestorhy Serpestedocen algaRke: groue.

itiongl content usi.ng_the sa It I i

OGFE, i S aPn CRr ShC HOCR: SFST ae Peatcenr WolFbdtotpg for

diaddibuenah uifi eastemmy tbe theoyiltedlhy yCofverkirag When the
nmul ticast format content into unicast format content

clisntrPAASNTPESVER 16 PRE EIPERTDSdEIsENFeropeeTs] to any of
thgsﬁﬁﬁrQQtheo%uﬂ%%Q%,O@%aﬁ%mQQQQOQpHE'E%&hﬁ%%tb@ of the

content from the at least one content source to the client-

side server.

[0012] In an embodiment of the invention, additional
content isg 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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addition to receiving the content. The invention may
al so provide for nonitoring transmtted content and

WO 2005069862 t ransnmitted content to maintain an amOUO$2008/001227
bandw dth suitable for servicing at | east one other
application being run by each o f a plurality of users
ot her than content beln recei ved such user. Brief

00k cr i pt PEFTSEF e LB ZWFRGEI[ 6584P TH@rﬁbéﬂgléﬁﬁgﬁﬂﬂﬁ'ln
adQQkQBBS £33 24V 3M1H308%e0 chnkBatRr egeRt iRMeRtidN i la1so
be apparent upon consideration o f the follow ng
proetidel édrdesaiitpiiiog, ttrak@mlutﬁedomommto@nﬁ tlh mtilvd ng

acco in Wi ngs i.n . which |i ke reference . .

RIS CPEFETLL 50 MREASAPS Ph S THRSuC T drddiden
suwia@he E%QlﬁkrBHGinb la% QeBbQCbnél@@h@?‘&ﬁbﬂﬂa&tion being

enbodi nent of a conmuni cati on network constructed in _
rugc &yr 6a6Se ki Bh PLNE 33t O 888F S e Tptdgencontent being

| 1 ElIG 2 is a detailed bl ock diagram

rec {?%g'%&‘g%%gi geﬁgdla server depicted in FIG 1 .

[0017] FIG 3 is a flow chart representing sone o f

the steps involved in detecting and correcting |oad
Brialfameishg iptd cSefi Chel Mramimpisi on probl ens in

accordance wth one enbodi ment o f thecfresent

(0914 ent i oFhepabavee @ Be SEFEFT OB 61t RO RPeRritsges of the
QA1 1%'\7@'11t:!1o|nsmﬂlkil %%k AT Afor? Lo tratlon Qf the

i stribution network structed i n accor ance Wt
foﬂﬂ@wpmgn@embaied&ﬁe&@eipmeganttbmwennmomoneuncﬂmmmwwith

network 10 i.ncl s .an el ectr antent source 2 0
e OBy Y e Te S8 Yon o TR S Genat
chdFaNdroudlfer to like parts throughout, and in which:

[0015] FIG. 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
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depicted as a server in FIG 1 , content source 20 nmay

be anytype o f renote conputer, network, database or
w®rdosmeaseposi tory suitable for storing and retrdBU$2005/001227

el ectronic content. Simlarly, client-side server 30

may be any suitable conputer, network, or other

el ectroni c_processing uni able 0 f requestin
typ%c%#vfﬁ@?tgna?gPu%a%rquéW|ng cORF BRSS! eaﬁ% Sg
reﬁ@élb@f%dgﬁﬂthbed herekBoringsana eabedelreAgSeleefteAtc

source 20 and client_-side server 30 na% be confi gured
cogiaitfar | 16t 1pdéNt i CALPDPCLr §18ReS8KYERePO( BY. Pesapyer

squ?ﬂ?x Bsmggggkgugggwe§ka égeegh@§se&§8€keﬁh_ ?Egggelng

source ent -side server may 1n
unptopapebaeyoﬁrreqhestspgclabbeédiagﬁtaadéoandénﬂpulating

har dware for nani ulaglng g fah g cont ent
coBtFRANECTSAA 851 (REFBeANGFOF T ARPHVAFESHy ben Some
emb8AL heht 8d ebnEeAti guledebY0aanar ¥i166n0L 5§88t 8Btver 30 may
provi der. 50019] Furthernore, although generally

ber epréignred aimihaslrepr25denhisadammiini oaci BAOpAEN (€-9-,
selBY:PgANN OBICERYLAPLA D! WORKLRIBLEORARGHAT version
e a wrel ess

Si re as an raneft,
oflBbercenne¢t|cm;ehANsiMANsemvemthermhyténcmndecpkoprietary
such as a secure ard red i nt erconnect.ion. Internet
8hpZsPaed

orpgthegfRAEI&HLFE yﬁaecﬁp §EWErEefO%0 are

maﬁhgﬁ@aemhg BQrmEE§f9H5§0§%nQEnt|EH%E&&%'OHSQGQ BOEtware
limtation. Moreover, it will be understood that

anéVphohgdehﬁepmeyehﬁ pﬁvﬁﬁpﬂéﬁdu§rmépnfsguréd bor at gervice
di_st tion o . f_stream ng nedia content, other
°Fsur ESPE gnyé%?rdlstrlbutlon schenmes may be used if

(088 sent | AUBRAFERO3Fer ALLEOUGHY BFIBHELIX GeBF pREFed s
InERPWB} 85, this communication path may be any other
suitable network interconnection desired such as an
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 is 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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termnal 50 selects a certain piece o f electronic

content stored on server 20. This request is routed to
w@hrdosméssel de server 30 over communi cation pat hedr/ué0a31001227

forwards it to content source 20 via conmunication

link 2 . Communications paths 1 and 2 may be any

suitabl e data co nicatio athskn in e art
kngwny ﬁnEFHSrﬁ§F Fgﬁ% aéoﬁPe%F% GiFte é@kpro &E&%P%i? Hrce
200 ?,%%éts sakd theansiuestt Radr equeshed sC@mleeMediRsted content
ient-side server 30 for local distribution. The

toc gAtent -isd dpr skavall y Ot £ais Aecadd d’tl@télllbélﬁtl-os] de The
co%% rléo %%% r%bﬁan& %Rﬁ@?%b g% %&%Eg1 f&y %%&%er 30

ion~0 conmuni cat’i on t he cont ent
ove® Beeenyee bylaslm\lennsestamalblrelr unliaa sheifrgHiomaread
directly to term nal it is forwarded to a

ORI EaSEogr ddpraa (twc‘@aﬁw R FGal SyrEsiy iored Py

se%@%&tﬁo'”QE%%%QI%@annb%QEbwﬁb%w%Qd%@rHﬁ&e@Qﬁy P terminal
which the requestor terminal 50 is a nenber. The

50r, ediesisof ogwatrdied ral aSOulidgaséc oirped tiife (c,tcymatl@mlly a
froma |l ocal soft € Rro 0 [
V1ngﬁﬁnglougoggi proxy'ggmﬁ%n%nt%%?Q% %ﬁ%%w re o erver

recei ve ticas t
3ohragsniwhieth ¢ort erlquand cdoterinink 1b&ok iisntao rentidrt.ablThe
uni cast f or mat by mani pul ating the nulticast data

reFHERECE Zhd t&lrl‘“&ﬁlﬁlnéot e Do REEREL Ve SHRaGOS St Srem @

10% LAPRL FRLASE ? 8L GeRlHialk g Wit SR d RSLANGRS..
hi's may involve "produci ng" additional packets to

Lofqalll pawyi r80" gaps 'rege ivies siheg npddheest f nehsmiddsids epntent

ata b olatl Qn or othe known data estoration
a”%egﬁm%§ éht a%éﬁ ﬁglg'sﬁlaye d'%n Fhe

matrﬁbtmraa;lln@s |t|1h@ auﬂ@ﬁ\c%ra;ttl @raala Rdika R ayer a‘é&asigthgaihe
W ndows Media Player(tn), or Real One Player(tn), or
coapEnét REk oFuiatdisire EnPIOPSH &FeF <GftSrar &equential) .

Zh&%&ﬁk@Hh%Qa%b%%ﬁdthis may involve "producing" additional
packets to fill any in "gaps" or missing 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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dat a packets as descri bed above tends to prevent sone
content players from"stalling" when they attenpt to

WO BisH@8e2 dat a packets m ssing fromthe cont emCBU$251001227
allowi ng the players to continuously display content
despite "m ssing" sonme data. [0021) Anot her may in

whi ch content nmay . b uest.e a_ user oi ni.n
thgy contEaE, |al§|sr?§latt§%rr§ r@éﬁ’é‘tt%ng(s &ﬁ‘sfé’cﬁar‘fyetém%’nte t
ma$2%e pelRFiheu B Ra9YbRMURRI GRS ddtalbia)Subsef iReiponse
as joined the nulticast group and is requestlngthe

tOc@lhltGe ﬁubaggomtato@d ttiher ewntiiy orsmeh pgp@gg@matwomﬂ @nt
polfRb o e 2hEIed, O (Y aR® 1d° Ehoe® BB erd Beccrived

subscrlptlon [Toni t of progr

abo@%QkQ&a& Q%Q@@@t@E@l&nﬁb@ﬁ&rt@ﬁd@dﬁﬁéﬂdﬁ1dﬂ£dﬁ§ﬂ§k1ected
players descri bed abov that requests a uni cast
COREETEESTOFOBTESt RO JOIECUEFSortbROTe GRtSor delsy in

codh %‘E‘i%%e%'t@l MRE dstai lr el QW R GONREGLON chIt*hbuted
&. . This content is then distributed to the

tormmmenen@efrst It tdpadu g riontpe ledeaw sited eceirgiasg vilng the
requested content . [0022] In some enbodi nents,
reGUELRE SOIER

€20 and clientside server 30 may
connunlcate wi th one another such that source 20 is

[00%%r e o £1t KOMEd ST MEHESor CARHSEE SOUWISSE £G4 Rad gldent -
s 1SPSEARING of Gad RRIfEMlAR Wit a3 HrRIHneA0 scefcﬁ hatar

are receiving the unicast transmtted content. This
soweyreb @ 0d drse afwerrea afurdber mbnteit\mﬁkldfmam fas ey s

i_ncl udi n asse Si popularl f cert ntent
HAT G MERG CHIGETET o BUERGI e 61 ThH Beetals b ©F
th&tfa&%ﬁ&%c@ﬁ@1&@ﬁ&&%lumﬂ@as&e%&%ﬁbMMldéﬂWdﬁﬂtéﬁHﬂfﬂﬁhis

Server 20 may be configured to discontinue or nodify
mapyh @ec 9renttor a number of network management reasors
including assessing popularity 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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broadcast if such or other conditions are detected.

[0023] It will be appreciated that although only one
wonrldosHe@aex i ng group 40 is shown in FIG 1 , th&T/US2005/001227

mul ti pl e such groups may exist at a particul ar

| ocation. Such groups may receive simlar or related

types of content so that a particular user need not
UN@Abscrib@nboadaamtﬂgbtb@appsgﬂogpsheh@pnaﬁ@tomkynmlticast

associ ated e _cont ent %anl Nor e Qver, t

ox By A 8 Lt e CRegar b KR REETeE s phe dpcation

mak€ 2l g8l asekast abkeresyalnth @bn‘tﬁ(ﬁtumf’c&o@f’c netXikhg
adm nistrators at a particular location nmay freely

angsHEE d@él@at@ds HEdSeisht €cBELNE §taeRMefhadt rl@ar\aera«mwtted
ac%o%%rh lt'%%ﬁ%og c%%s r%ﬁH%n%u%H @%}ver 30

aps o rest e advantage o post
préﬁerehnyeﬁhcﬂudﬁslhmdaatagmdng &arﬁwamhath@mh@mrmﬂﬁms
at .the request%% s the .location may al so access..the

repddicEAPTC Okt ERE WRCRBUES FOBKERG RNTGERET SPeditHitdgnal

coMRieE@S 5t TRRNEN gt RABHRA o SrheaNT@riied13CHdSHt the
network 20. This is because client-side server 30

us|@vréfserl@|§|a_\;z1pnc|<@@és sigvi) ¢ as TG - hath@Ra Baothisr peeF t s
g@ t%atI%%n% t%%r%gﬁpnkggo%%n%eg% %E%a@q;%ontent

T onal con ent Sstredns may be
solueice nal 4 sSthadle thaeuge@usstdm@tm@nv@maﬂ ghownt) polls (or
Thus, mhen anot her user re ues S a content stream

ligseaed & 1rERkeSE Io SESHEENT Vs Stirod QQQWHﬁﬁ§aHHﬂ? link 4

(soRfde SelsN el Hliele o ialsSt p‘?l' g ctatli)SteNHetermine if the
client-side server 30 through comrunication link 4

de@saw@tcm@$em@feﬁr@drﬁ@dasb@ihmeaxﬁxﬂyMGQ hx)aﬁmmaﬁﬁﬁﬂe If

enlis G1e desirad content ] s Aready belng v sesived
S&r VY ’h|s is the the neM/ questor

mulTRieast] @lrfdﬁlpt Reiantddeqals gm@u Rexiddeerintemt therefrom
desired content therefrom
rather than invoking a new content stream from source 20.
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. 1In 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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rather than invoking a new content stream from source
20. This arrangenent allows the anmount o f
W0 z@seensesi on bandw dth required by network 10p¢DU&005/001227
drastically reduced by elimnating duplicative content
streans. It is al so advantageous because this system
may be inplenmented on a conventional network suitable
meFBPdﬁnﬂ@§§rlb@ﬁnbﬁF€aplQﬁ Ridugées asy Pébgrokechnique

I d L.
kn Qﬁciﬁ Eﬁg ﬁogXpeﬂﬁkg?ngglbéqu Eggrggrgwa&%XdP[gggék a

everal net s may be enpl oy to produce a
mnutenvest t@inramast storbenthstr eantpleceidvedtbrom souicest

20 in mul ticast format streans provid by .
FoRMREnbYs PAS-BET 05r 2800V NHe P RHET QB LhE: Fht RENERYLER
mahQﬁﬁ@EtQﬁg LReOBEeneebedisieatm %@U&Qeaﬁgeﬁﬁﬁ Fe ®eY in a

provi de a“unicast fornmat data streamt is

unmﬁspuIfsztr@dtbpeiémetraosma@ﬁ1@ﬂr tealsegyer BRat Upons

ar%??%ﬁl g? EQ%%{h3oor"h%Uh%§B Qﬁe t%%%i%lonal Plts may

acconpli shed using any
bethew&pbedsade§0brbedhbem&se manbpuusm&@ aﬂ¢a®hhgrthe data
techni que known in the art. Alternatively, source 20

SLREAMOABAGE RTAGRIPLafPItoFASE $OF8AMthat is "pl aced

into" a unicast format by adding or renoving header
[00361 s or atcla@rsw1§§lmn|cp@|tmtngrlt e vpadgESht formeamase then

1oFa1§§ﬁlgﬁiv%% % %ﬂe c%%%%ﬂ tu%955ahuq%ﬁg &t dlstrﬁgytlon

Sion fo°serv val server
tethﬁ1@ﬁé@erlh|becomda@detmdmalohet&nmaﬁlhenstdfpmaé present

or ot herw se_mani pul ated, | eaving a stre
ln"ﬁ%ﬂ?%r PRSIt PEESE o rHSE e Gé’zé]eqﬁagﬁé’mptrﬂvﬁ

cof®RLeNty ik RoRtURisGast 160G LR tENeF HagRlWiith. —The
delivering the confent using nulticast distribution

unticelsti gressmiigsacsoodareat@inth fowe erbadien@dt te fseaver 30

isp%e%%qgable method for transmitting data 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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i nvention, allows the present systemto reliably

provi de content w thout using |arge anounts o f
whzndwssdth. The uni cast transmi ssion o f cont emtT/0$2008/001227

source 20 to server 30 is a reliable nmethod for

transmtting data due to the error checking and

re-fetching o f lost or corrupted data that normally
[002%cur s uBi@g 2hskowypae mofetdahsnisdidﬁpiEhmsn thiethe

| f_dat 30 i
1JEREraTAS APGRCETAE RPEToBa: TEPst H bubFoRl CHERNPRBECE 20

maySEHciﬁdQIﬁﬁmtbéhstCQBh@abrfB@nw§§éuab #04te pbosgkr 32,
proxy 80 is less reliable, but correctable b

workesrr poraaden3dr aufee ?échhiﬁﬁ@ganhEOQVéFagﬁrré@dlfrom a
] t F QY1 ' |
hléﬁs?? %§ Sgﬁggg%?QESMBQeétQhQPo?H@ '%Mlggp%ggtgroup 40.

e using a rerativel
Lotaangpbsgi 80 bandeidled doredveeenihnyg wbbkebe3s through

under st ood t hat the cont ent ﬁ%strlbutlon syste

COH@EEFFBEHOHEréFﬁ mhy2Be cbPt “Hahy “A8FnECB1f EoﬁggﬁPgh

coﬁggngb§gﬁbggt§lhﬁe@1u3|ng this system The content may
though o f as the "payload" portion o f the data

[OO?ﬁLean]twﬁgﬂb? gg%@d 238 Qgrggedgécgbp?gaggae|9h? ggftware

reasse osSSible error corréection
roliotakspthay 86veen $ubsegaeat1use byel dnatkik@dipedal sThis

0027] FIG 2 shows a e detail ed de ion_.o f the
ini} PBht aF e sBroeResoceRBNS: Liekening. Backelnatn

t?ﬁﬁ&gﬂl OaWQYrtﬂﬁhUgngUhEéCéﬁﬁl nthae %én1@§@§d9ncom1ng
nedi a player 32, worker threads 3 gueue 34,

datasseneﬁgséo@nétdssecéﬁdltr§ﬁ1QOhﬂghrlé@éal proxy 80 for
ani zat i onal F 0j % % 0
cof AR §3H18085, SHANERCbThce TN 635% SHOUR-f. fcflue o4
foeogubﬁeqaénengrbbebs1n§n6yt@oﬁubt|caséaﬂenBBomanbboagh
conmuni cations link 4 .

virtual machine or software entity responsible for, among
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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[0028] When client-side server 30 activated, the
software routines that govern its operations are
WO miosioedsszed. This initialization process enabP@BUS2005/001227
i stening socket 35 (typically a virtual software
entity that nonitors incom ng data streans) and
directs it to nonitor |ocal proxy 80 for content

50r-equs tHeafd o "HIEEe "aRY e Ir SRR P qisue 3present
in @heSWR38M epqr QGesHidag ty paRy- 1 R34S B3  AlSthithate

virtual nmachiné or software entity responsible for,
t hamoog terite s tidsianyss, carrying out content queries)
When such requests are received, they are routed from

[0080] ker t hreads 3ddnvfduglof ithe 2dnt Nttt rSidirttier20.
0029] When source 20 responds to the _caontent request,

nefHeTKe SHOHE V@ cditentt 138 or il déd P YldcH i spBorith
1o(atahﬁo%l1%h1ﬁn§ IGRPtr QAR A Q- AL ihe refuRste lanL, when a

renove queue 34. During this period, nulticast
comyeirttaon3d modittigres tgrroupd@atsd  detsdram rewddunters router

addi tional_ users . j-ai_ni_ng .or | eavi.ng th rqQu
e o ferid Y e o me i n Ry st g users
areC FRicGRE NN YN0 JUANGET i e et igt din HHRAlde .tHdre no
t he case where another user joins the group, and is
longgre st idigasntaith RAtwasy &ha F1seity Hecei ved,
mul ti cast nmonitor 31 directs pseudo player 32 to
[003d{ri eve Wa timitdess ts yedramen tarst meddd=so mesgmtidad swpreciar,

20 and farward the d ackets to.multicast group 40
hi s SR SPR ESTerTin T TR T e B Dn o
avialig aiepehats elakee IR RAlERb1 dih fidie 1ease whei1s, MDmdor

31 detects no one is present in the user group, it

exgimpdet's ifs euda iR 321995 taqftare hafe Bohftigme client-
sigiter %%'PVE[I%O%Q)], %é@ersqufé%fé tma(g/f Héq%sc\e‘a’]tt%’]tabsorb the

I'stribution
workload of a malfunctioning, overworked, or 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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network shown in FIGS. 1 and 2 is its ability to cope
with | oad bal ancing and fail over problens. In general,
wobkmsoevsepnvent i onal mnul ticast or uni cast SystBOT/US2005/001227
encounters router failure or a bandwidth limtation
probl em downstream users are frequently "cut off"
fromdata_streans because there no |onger a direct
anpACHFEBEPREEN SRS SIS OPoFif's .%e[ S FL O 7 VERe 1y ormal
chahd MRt Beds AeRehicRed heneln i nhewe\@iedsi JRIHiILaNt
additional routing options are avail able that make
sighii§ igeglfllomregiudess $ hei kdlayjzceFdhagx &igite 2 iargicular user

.particul ar user, | acati on ;h mul tiple clientsi
wid3 ber o1y BB s e SRR B0ne
wor kl oad of a nml functioning, overworked, or
0BBLconneCB8E S&r +&e SGEPSy IR d&s SI0gitRF ifoh the
QLW FUSS/s el MioN2loS 2@ RRd S dGa%ictd A%
oP%rgklna fun%ﬁ%gningoor overghrdé%ed server (s) 30 to
faplopenr propjerat ibagd agerivigr profiegisray becdow@nce with the
automat.ically by fault detectign ftware suc
OB i d B 008 o E TSR 08§ Ber ot SRR bt 2
Thee finc thyrse B ide dfthicticpat dg dheritheated ay Walt
or overcapacity in _particular server 30 and effecting

defe tdwm Grdrec LSy Sdeds Marhedi AcBHPYEs Bdl scetheide
seWQk! agd Qi feeqn %%trctelo 290ULEe 201 cud %Qﬁ%]t_ MY L Rernet

because network 10 nmerely requires a cofinection to
256 otre pnys ewmtd r2E icep dileeeo ff. s @uudr thang ta dertiecdsiton

ti | tipl.e dat t.hs t. ticul .
sl g bR S iy DE ead D ke Seuaii Ao oo

proftilRut, ReinRg wenis i inad thatidie Jreethd &l isprcCisdldezedr a
mul ticasting hardware, thereby inproving the
combiaaitiead ath&ten taecept abl e connection can be
obt ai ned even if the nornal
[0034] In operation, the fault detection software may

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. If
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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channels o f comunication are interrupted. This
significantly reduces the chance that that a

w@asiessbar user will be conpletely isolated fPOmus2005/001227
content source 20. [0033] Sonme of the steps involved
in nmonitoring the operation o f system 10 to detect

and correct potential failaqver _qr | oad .bal [
e BB BRI RS RS REER - A IpFESand % redR GF BEEP

139h0WRel Batiie Glewcthant seftwihke mdy: rEieuftneorsitire
descri bed therein may be performed by fault detection

trepfmigse onhdetimy fioe depglesydgcati ngleiramprdioge <ar weyy merely
30, .content so e 20 ri i nt L.nt ernet .
re3guth B Shnreat Ot el oFCRuEN FALEE e on 1t the
cugebhwake ugey batpr aw techden drhi Ntiaiined by @meirwOrk minimum
service provider, a_netwyrk adm nistrator on the |
qualliiént ofi §ErVarea cBibithati BREY hE tastl Y oe3ACHPn
soRGERL By RS S Fdnli td6! @6l AR Walee HIRY.JPidRhect ion
content source 20, client-side server 30, and the
tonenworrde chateet mimiermvesmounite afwopEitmeamétar@iyidtd is

determine if content .is.being.transm tted at .step 100.
aVER BB PELB Ty T RHON CEad L Phe I C SRt on
rogram may nonitor the network connection and

[0436] ent - sPde s$ERV 2 0t e ttMhtn SeHRE tPEr AL UWAER TRY o

el bR i3y SR BY QQWRATINGeY ¥ AT ARETAL iNPRATRTBLE Site
to certain predeterm ned val ues such as throughput,
isbanidwiedt maddpacittiprdmds , oweealbungtenedzatiron nae rsttagpye . If

110), . If, after this co rison, dt isd;jterm'ned
tl"tlr?‘atlsplt_ & “or a\_&otsztﬁtpl g\;%%prostb eer]rfléwé% S e,%etcr?elon Software
madPRIceRIIsAle o eRdilalbidgityoRnds duakesmtatvaatk@psdl 3E ather

160 (or at |east attenpted) . , _
nearby or associated client-side servers to determine if
these servers may be used to either balance the workload or
fully replace malfunctioning or inoperative servers. If
some servers 30 are found to be available, then the fault
detection software may reassign certain multicast groups or
user terminals 50 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



[ 0035] For exanple, at step 120 , the fault detection
software may determ ne that the network connection
whealopeessront ent source 20 and client-side sermer/uSH03/&1227
eithermal functioning or interrupted. If this is case,
at step 130, the fault detection software may reroute
thteh% q ;11 %I’ltd; %%%@es%lfo@h%ati?w(efn%rio%,S%rnﬁ CC?Ie invention is
|nt5?rupt|on or may merely reroute sonme of the
thenthernt tichbeudhrdneal ter natee pp&idi sdf dett@idwr rdntlerhodology
used path i.s bandwidth limted to ensure a m.ni mum
O GRFFEF UG 108 Fete FORM POY St S Uthd Fddrions and
moHa tF8 Gt Qb S AfaNa R iRl 48 3P HEDRIHAAR ddFe AU thHRe scope of
networ k connection to ensure that a m ni nrum anount of
thgpsveaniandwi dth is available to service m ssion
critical applications. [0036] At step 140 the fault
detection software may determ ne 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 nearby or associated client-side servers to
determine if these servers nay 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 multicast groups or 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]
Al t hough several steps in the fault detection and
noni toring process have been descri bed above, it wll
be understood that these steps are nerely
illustrative, and are

15
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not neant to be conprehensive or necessarily perforned
in the order shown. [0038] Moreover, while the
w0 mosnédsen has been described and il lustrated PaT/US2005/001227
connection with preferred enbodi nents, many variations
and nodifications as will be evident to those skilled
ha@ &hlélar%egaxsbe made wi t hout departing fronthe
——sp++++—€&ﬁ¥1ﬁxﬁﬁr-f the invention, and the invention
is thus not to be limted to the precise details of

met hodol agy on a@endbiucbropreetidiant klakevends suwelient to
variations and nodification are i ntended to be

uspxe| Ggel @t ARASEnENECEFECLE PRECERPBAC GRIARRE source.

th¥e ALPREA! SomprisAngEt hod for providing electronic
content to usSers fron1at | east one renpte el ectronic

cont ent 98%%%1 g ?EQ@tCEQBkkﬁhggloﬂrg%'%b%Qe%t from
uni cast ransn1s ion of content fromthe at I|east one
theoatefkaseupbae; coatenti sgutrkke ;content at a cllent si de

server at a LocatlogﬁserV|%g %Iurallt of .
processi RGCEAYPEcENTeFORERIENRY A Fﬂée§l %ﬁ?ver at a
lo%ﬁE!%h %@9n1h at bheredRteNbrMyeke ; provnded to nore
t han one of e plurality of users served by the
|ocat|onpr@ﬁ§8§ﬂ§9rtbetrﬁgeﬂWGdr§@@¢¢@@ and theocdgsad -side
se%%%&eghgkpt%%%ht%f %ggtEEEr%l %eokr%iﬁ%%?h IC CH%§ hﬁn
or 0

uest ent hod

'onelaEWtheWbem€aﬂldwsbfihubm@gsbh@eﬂebglthé abdatlon and

processed cont nt coneheses di,strjbuting the cantent

to a mul CiegaiD Ydtig TREI GECRd VESCRPGE PERESTSEFalqoryyent to
ealh BFEERMY1ERaN3s yPHeVided a whedHesh sf Phovalle@Nt request

for the content.

2. The method of claim 1 wherein distributing
the received and processed content comprises distributing
the content to a multicast group including each of the
plurality of users which has provided a request for content

by subscribing to the multicast group.

3. The method of claim 1 comprising monitoring
at the client-side server for distribution of content to the

plurality of users.

4. The method of claim 3 comprising terminating
the content transmission from the at least one content
source to a client-side server when the client-side server
is not distributing the content to any of the plurality of

users.
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by subscribing to the nulticast group. 3 . The nethod
of claim1l conprising nonitoring at the client-side
W@ e00806986Dr di stribution of content to the pl upat/us2009601227
users. 4 . The nmethod of claim3 conprising
term nating the content transm ssion fromthe at | east
one content s c | ent_-.si de r.. e
client- si%ge sgltf{/ee?neftglogiogfdi%rsjiarl%%t |C§13§{pt eSl\c/:}%ﬁ?certn%}lsinélttlng
adaniy iehnalheqiuaral ifinonoftleserts Least thee netrhechtofsalmdanto
3 conprising transmtting additional content fromthe
tha qld&at el SRtemr %h?r@egﬂo&st%etoclq dftAuG e Rerdéser of

tH) JI1RSRANSS, I &dBaUetrJ & tus8le Afoddts ol WaldHy Ofient-
usérs served at the |location by the clientside server

sifder ssameantf atcasarentriofr inwgntlandre it d tangnie tagd by
| east .one .content source to the client-side server. 6

the ffo DRt ST TRt SIS G At TG Sie sexver.
addi tional content conprises transmtting the

addi tional content in another unicast transm ssion. 7
The metthod dihecImgthod wHerdiat® e WIgAdE fgansmitting

£ HROTI 18 rRANVRIHd N MYt Casts féfar@mi%%ﬁ;pttnentéaditional
uni cast format content for transm ssion tothe

cagltiegrit -isi dercgdrarerunifaskthe maetswicds oforec] ai m 1 wher ei n
the processing conprises converting content received
in a unicast format into a nulticast format suitable

for transmi ssimTe tnethdfuldfi GASti@rouher® inlthdraihBdi ding
of claim1l conmprising nonitoring transmtted content,
commyisef (qany artamshinttldd ot dRrmas maneth Wt annbufast

fo(lfmak%:awt(gr& SELBIt Efﬂlaq'lgrﬁrsﬁed'n\/it% r£§11ea‘tclient-side server.

8. The method of claim 1 wherein the processing
comprises converting content received in a unicast format
into a multicast format suitable for transmission to a

multicast group.

9. The method of claim 1 comprising monitoring
transmitted content and limiting transmitted content to
maintain an amount of bandwidth suitable for servicing at
least one application being run by each of a plurality of

users other than the content being received by such user.

10. The method of claim 1 wherein the content is

transmitted as streaming content.

11. The method of claim 10 wherein the content is

transmitted across the Internet.
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| east one application being run by each of a plurality

of users other than the content being received by such
waQIs®s/069862 The nmethod of claim 1 wherein the ceat/esioosen227

transmtted as stream ng content . 11. The nethod of

claim 10 wherein the content is transmtted across the

Internet.12 . A system for reducing the anmount of

bandwi dth required to provide electronic content to a

pluralityoof userstbhomor rerhicdng etld GRicuintorifelHandwidth

source, the systemconprising : a content source that
regligrs ttive PFIOYAAS ©) 6t T@PeCs qB tedkudst ac el itohet
us%%t %@toms QUL IR 'l%'c%Qo?lilcl:n | eaglent YRPRS! QﬁleOfsJ&eem

requested content fromthe content source to the
copiputialinky: of users in response to the content request;

a client-side server for receiving the requested

content W idoratenitheocpiridealtinfay Gfl 1dsey $hd @Qaidaan,tyt et

client- side server processing the received content
USEFEh Lo FERIFS tec GRS Rt s G CORTE oS PFSS RF G H g 2
unTWatdecast group; and for distributing the received

content fromthe nmulticast group to the plurality of
trgsers.ssi®n e tdes tregueis teldaionntZzZnshdrosinn thige content

cIientsngﬁserver fﬁrth%r conpri.ses _a_listening,.socket

[ guéin

SHFFCE ECeiion & LK E 14 §oE65: At TERTESSS FoL A epdtent
resylsem of claim 12 wherein the client-side server

further conprises a nonitoring programto nonitor

a client-side server Tor receiving the requested

content with at the plurality of users' location, the
client- side server processing the received content such
that the content is suitable for posting to a multicast
group; and for
distributing the received content from the multicast group

to the plurality of users.

13. The system of claim 12 wherein the client-
side server further comprises a listening socket for

receiving and queueing content requests.

14. The system of claim 12 wherein the client-side
server further comprises a monitoring program to monitor
subscribers to the multicast group to determine if at least
some multicast group subscribers are requesting the content

transmitted by the content source.

15. The system of claim 14 wherein the monitoring

program includes software that terminates the content

18
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subscribers to the nulticast group to determine if at
| east some nulticast group subscribers are requesting
wo besoeistent transmitted by the content sourcepcr/Bs200$1e01227
system of claim 14 wherein the nonitoring program
i ncludes software that term nates the
£ 2AUEULIBNSE $) %%sfcﬂ%ew%{ e Str}‘@ tn{‘d% i8¢ group
AN Cast group are requesting e conten el ng
aree GRiqued tfimgmthe ceonteant e eecelitredlfercgy sttemaaintent
clai m 14 wherein the nonitoring programincl udes
SAPSvar e t hat requests transm ssion of an additional
content streamif a subscriber within the nulticast
group is requesting content not currently being
transmtted by the content source. 17 . The system of
cl ai m 12 Wher dihe tsys teontadntc lggar de¢ flhedssm ddypmiagag-oring
circuitrry -that converts | ticast faormat cont.ent. int
ot e SRR e P T s It an
additeninesi d>rgemerstrEhm ithe Sitdemitferclwaivnil? the
wherein the wherein the content source server further,
MUl drisiasde STO YRS it & SR ST iRidyran taidt " eIt ffing
BRI d bHHRAS o dmlsdyit a nul ticast format
suitable for posting to the nmulticast group . 19. The
systemof claim1l wherein the nonitoring program
i ncl udes software that ensures a m ni mum anount of
upst r eam bandup dt *},ngﬁe‘?r( ecfferc‘i%dird nA ufr{e%si'ﬂ SHOL Qe
for acconmodati ng &@pplication critical comrunications.
sAfkcA mridttekf wonprobed g racuti ttymuhaqualdrtwerafs multicast
fservice in a reduced bandw dth network th

t » .
St AR WEHRATH AR Iy TG jggnsmission
£d B &AL S ide server.

18. The system of claim 12 wherein the wherein
the content source sexrver further comprises a pseudo media
player that converts content received in unicast format into
a multicast format suitable for posting to the multicast

group.

19. The system of claim 1 wherein the monitoring
program includes software that ensures a minimum amount of
upstream bandwidth is preserved in a transmission path for

accommodating application critical communications.

20. A method for providing a minimum gquality of

gervice in a reduced bandwidth network that provides
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el ectronic content source, the nmethod conpri sing:
allowing the plurality of users to request content

wo e@stdse2 el ectroni ¢ content source; provi di ngPEI/US2005/001227
uni cast transm ssion of the requested content fromthe
content source to the plurality of users in response

t .CO t _request: 4 i\l
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in the client-side server such that the content is

provi ded 410 cvifd tdHeastl @aQupy off sigddatdngddiest content
received content fromthe nulticast group to the
Ergmy tdle QL 5Tt iperSs COPEeth Q¥ Ifod of cl ai m 20 further
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cathetegrtmfineon frhe qualtient: cfowsrreritce theerplamality of users in
transm ssi otg}el ink is bel ow a-predeterm ned | evel . 22.

TeRROTRS TS AR 5R20 WESE™ the monitoring further
conpri ses-ahizid @ Hh e Rpladidd id8IGANREHH N laktht -side
rerouting sone or all of the content if any

segoratumte o lpatad ity mrfovisding dafrdliany dMSer vi ce
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clai m 20 “"wherein tthe nonitoring further conprises
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of service problens.24. The nmethod of claim 23 wherein

G inoni toring further conprises assessing the

avai | abi I4itaf 0fo il the received content from the

multicast group to the plurality of users.

21. The method of claim 20 further comprising
monitoring the transmission characteristics of the network
with fault detection software to determine if a quality of
service over any transmission link is below a predetermined

level.

22. The method of claim 20 wherein the monitoring
further comprises analyzing the network interconnections and
rerouting some or all of the content if any communication
path is providing a quality of service below the

predetermined level.
23. The method of claim 20 wherein the monitoring

further comprises analyzing the client-side server for

potential quality of service problems.
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client-side servers. 25. The nethod of claim 24
further conprising replacing an inoperative client
WO 200d@cmer ver Wi th a server deenmed avail abl e i PC1/082005/001227
assessnment step to maintain a mninumquality of
service |level. 26. The nethod of claim24 further

conpri si reassi gnj at_ .l east _part .wor kl oad_o .
2T ent 241 ot B8 D PdeChECrbEr celalid bhg “Paiboring

fudeheet benpsobtvanesvsbing spevarvadeapeliayabfabkaeirn
the assessnment step to bal ance client-side server
clipBrpkrsage servers.

25. The method of claim 24 further comprising
replacing an inoperative client-side server with a server
deemed available in the assessment step to maintain a

minimum quality of service level.

26. The method of claim 24 further comprising
reassigning at least part of a workload of a client-side
server deemed overburdened by the fault detection software
with a server deemed available in the assessment step to

balance client-side server workload.
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