METHOD AND DEVI CE FOR A LI GHT HOST MANAGEMENT PROTOCCOL ON MULTI CAST CAPABLE
ROUTER CROSS- REFERENCE TO RELATED APPLI C ATI ONS Thi s application clains
priority wo2Priombdxzsonal Application Serial No. 6 1 227. @g2'taBiaib/ess2gul y 20.
2009. The present Application is related to a co-pending Application with
Serial No. 12 506,108 titled "Pfficient Host Managenent Pioi ocol on

Mul ticast Capable Router.1'" filed on the dame date as the provi si onal
application. TECHNI CAL FI ELD Enbodi nents of the present invention relate to
a syst eMETHDD REMAGVICE FOR tA CAGHT GOATMANBSAENEDM. PRTOCOT io¥allUnrICa$harhgin s of
the i nveodiEdn rel ate to efficient managenent of host requests for source
data o\er a nulticast network. BACKGROUND The use of nulticast protocols
and the adm nistration of networks inplenenting nulticast protocols are
expandi ng to support new technol ogi es such as Internet Protocol Television
(I'PTV) and on demand vi deo. These networks utilize set top boxes (STBs),
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routing protocol (MRP) to establ ish the routing of each requested source to
the respective hosts. The MRPs include Protocol |ndependent Milticast
(PIM. | AUsoneEC St adeEIELRe requested source interest list is transmtted
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The HWP communi cat'és reques source
commuumteation. &:«pdhiﬁ(_-ﬁﬁ}*, emhodzmenh of the ivention relate to efficient

management of host reguests for source data over a multicast network.

15 BACKGROUND
The use of multicast protocols and the adnumstration of networks fmplementing
muiticast protocols are expanding 1o support new technologies such as Internet Protocol
Television (IPTV) and on demand video. These networks utilize set twop boxes {STBs),
also referred to as hosts, which request data from a list of sources that are specified by
20 the STBs. The sources are data sources that are avatlable over a multicast network such
as IPTV chamnels. These sources can be streamed using mudticast to any number of
hosts.
The STBs send their hist of sowces that they are requesting to receive through
the multicast network via a host management protocol (HMP). HMPs include Internet
25 Group Management Protocol (IGMP) and Multicast Listener Discover (MLD). These
protocols then communicate the requested list of sources 1o a nuulticast routing protocol
{MRP) to establish the routing of each requested source to the respective hosts. The
MRPs include Protocol Independent Multicast (PIM). In some instances, the requested
source interest list is wansmitted through an L2 snooping device to a multicast router
30 that execaotes the MRP.
The HMP communicates the entire hist of requested sources 1o the MRP each

time a soprce intervest list is received from a host. This causes the MRP to reprocess



time a source interest list is reeei\ ed froma host. This causes the MRP
to reprocesssources that it has previously received fromthe HW There are
two |istswof20siunzyes t hat can be provided by the HVP t oPCnaBMRP053¥ e | i St
of sources is a set of sources to be included (i.e., the host is requesting
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interest lists and the HW constructs and aggregates a source state per
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mul ticast router, the nmessage fornat e processe y a multicast
routi ng pgbot coofceadentieanul tikfoasstiomofrtmr a aftt ef gaup records in the received HMP

messaged reguiring significant processing of the received message by the HMP to
enable the source identification information within the message to be provided to the
MRP.

20 SUMMARY
Embodiments of the wvention include a method for reducing computational
and/or bandwidth requirements in a network including a muolticast router and a layer 2
network element by efficiently communicating requirved source state information. The
method comprises receiving at the layer 2 network element, executing a modified host
25 management protocol, a source interest list from a host over a multicast network, the
source interest hist to identify at least one multcast source to be one of excluded or
included from routing to the host. Responsive to the step of recetving, the layer 2
multicast network element transmits a message to the multicast router, the message
formatied to be processed by a multicast routing protocol on the multicast router after a
30 protocol header is removed by a light host management protocol on the multicast router
without anv additional processing. Responsive to recelving the niessage at the multicast

rowter, the Light host management protocol removes the protocol header and sending the



protocol header is renoved by a |light host managenent protocol on the

mul ticast iouter wthout any additional processing. Responsive to receiving
t he nessawo 2ati/tibesnul ti cast router, the |ight host nanagemsruio/pideeocol
removes the protocol header and sending thenmessage to the nulticast routing
protocol to alter a set of nulticast sources to be routed to the host.

Enbodi ments of the invention include a netMork with reduced conput at i onal
or bandwi dth by efficiently comrunication source state information
conprising a host device to track a first source interest |ist based on

user input anfleksguedamsnultickiieostly peckal era@ist a kd off noderasesoittdel ke BStouted
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network. The no management protocol conmponent to generate a
message Basediceivet e swund @ctwork element manages mudticast routing based on the message

received over the network from the first network element. The second network element

executes a light host management protocol and the multicast routing protocol. The light

host management protocol removes the protocol header trom the message and forwards

the message to the multicast routing protocol without further processing of the
20 message.

Embodiments of the wvention mclude a network element that executes a
modified host management protocol to reduce computational andfor bandwidth
requirements for muliicast routing by efficiently cominunicating required source state
mformation. The network element comprises a modified host management protocol

25 component to recetve a source interest list from a host over a network. The modified
host management protocol compenent to generate a message based on the source
tnterest list. The message formatted to be processed by a muolticast routing protocol
after a protocol header is removed without any additional processing. The modified
host management protocol component to transmit the message 10 a second network

30 element executing a hight host management protocol and a multicast routing protocol to

alter a set of multicast sources to be routed to the host



interest list. The nessage formatted to be processed by a nulticast routing
protocol after a protocol header is renoved w thout any additional
processi o 20h1mdi f i ed host managenent prot ocol conpomremiBa0/HI3AfsN t t he
message to a second network el ement executing a |ight host managenent
protocol and a multicast routing protocol to alter a set of nulticast
sources to be routed to the host.Enmbodi metits of the invention include a

nmet hod for reducing conputational and or bandw dth requirenents of

mul ti cast routing. The nethod conprises receiving at a nulticast router a
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structure, aracteristic in connectl

it is subm tt#erddhathd Host basadl bhilke héeadenowhe dgetiok: mneu:s}mkdceﬁ in the art
to effect such featuie. structure, or characteristic in connection with
ot her enbodi nents whether or not explicitlydescribed. Fig. 1 is a diagram

of one enbodlrF@m‘i«]gerQ;?ﬁio NJOFHROBR A (r)(?fl@ggment and nul ticast routing.

Fig. 2is af art ne errbodl ment a process for source interest
li st 15 The present invention is illustrated by way of example, and not by way of

hmitation, in the figures of the accompanving drawings in which like references
inclicate similar elements. It should be noted that different references to "an” or “one”
embaodintent 1 this disclosure are not necessarily to the same embodiment, and such
references mean at least one. Further, when a particular feature, structure, or
20 charactenstic is described in connection with an embodiment, 1t 1 submitted that it s
within the knowledge of one skidled m the art to effect such feature, structure, or
characteristic in connection with other embodiments whether or not explicitly
described.
Fig. 1 is a diagram of one embodiment of a network for host management and
25 multicast routing.
Fig. 2 15 a flowchart of one embodiment of a process for source mterest list
processing.

Fig. 3 is a flowcharnt of one embodiment of a process for source inmterest list

Processing.
30 Fig. 4A is a diagram illustrating one embodiment of a standard HMP message.

Fig. 4B is a diagram illustrating one embodiment of a group record in a

standard HMP message.



processing. Fig. 3 is a flowhart of one enbodi nent of a process for source
interest list processing. Fig. 4Ais a diagramillustrating one enbodi nent
of a stamsendildv27sessage. Fig. 4B is a diagram il | ustr&Cirng2oamesseebodi nent
of a group record in a standard MVWP nessage.Fig. 5 is a diagram
illustrating one enbodi ment of an efficient light HW message. DETAILED
DESCRI PTION I n the followi ng description, ~Yiunerous specific details are set
forth However, it is understood that embodi ments of the invention may be
practiced wt hout t hese specific details. In other instances, well-known
circuits structurdggafddistedhgiaudludarey not dsetishowl hn cdidiail lidhn oxder
not to obscure the understanding of this description. It wll be

appreci at ed, "Rowdsfer, by one skilled in the an that the invention may be
practiced without such specific details those of ordinary skill in the art.
with the included descriptions, will be able to inplenent appropriate
functional i twm‘t\ﬂibﬁl} KIES(I&IBTQQN ment ati on. The operations of the flow

di agrams W i g lgﬁ reference to th eﬁ rTBI ary egb diment s of
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di scussed with reference to Figure I. and the enbodinents di scussed with

ref erence to sPeglic dethilgaln phefiosimeperdl-kong dirdufiter encturéramdttbdwernds beussed
w th reference Q“t‘efl.owvi. rans of Fi S n
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executed on gReviRrheMBipPect@CRARVEr, dgVinteskill@l & theait end (8¢ alvieffion Aapeganor k
el ement etc.). Such electronic devices stote and comunicate (internally
and/ or wilfh d’t‘ﬁé?ﬂ‘eél"éétﬁﬂbnﬁl‘é‘ teyilsedetvtier Thosetindidnre okl @nde gt avills tlivg
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The operations of the flow diagrams will be described with reference to the
exemplary embodiments of Figwe 1. However, it should be undesstood that the
15 operations of flow diagrams can be performed by embodiments of the invention other
than those discussed with reference to Figure 1, and the embodiments discussed witht
reference to Figure 1 can perform operations different than those discussed with
reference to the flow diagrams of Figores 2 and 3,
The techniques shown in the figures can be implemented using code and data
20 stored and executed on one or more electronie devices (e.g., an end station, a network
etement, eic.). Such electromic devices store and communicate {internally and/or with
other electronic devices over a network) code and data using machme-readable media,
such as machine-readable storage media {e.g., magnetic disks: optical disks; random
access memory; read only memory; and flash memory devices; phase-change memory).
25 In addition, such electronic devices typically include a set of one or more processors
coupled to one or more other components, such as one or more storage devices, user
mputioutput devices (e.g., a keyboard, a touch screen, andfor a display), and network
connections. The coupling of the set of processors and other components is typically
through one or more busses and bridges (also termed as bus controllers). The storage
30 device and signals carrying the network wraffic respectively represent one or more
machine-readable storage media and machine-readable communication media. Thus,

the storage device of a given electronie device typically stores code andior data for



In addition, such electronic devices typically include a set of one or nore
processors coupled to one or nore other conponents, such as one or nore

st orage dw0i20Eg102718er i nput. out put devices (e.g.. a keybmaBzio/esszguch
screen, and. or a display), and network connections. The coupling of the
set of processors and other conponents is typically through one or nore
busses and bridges (also termed as bus coﬁTroIIers) The storage device and
signals carrying the network traffic respectively represent one ot note
machi ne-r eadabl e storage nedi a and nachi ne-readabl e communi cati on nedi a.
Thus, the st aixageicgew thesalbf angbvaoregleaiss@nbtideslb@mtiyiivial I(yf:s}mke@wcode
and/or data forexecution on the set of one or nore processors of th
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har dwar e and softvvare t hat comunj cat i ve |nte connect s, ot her ggﬁe
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swi tching. Laydon &gyr ég@z\t‘mt}x‘vmkeé@n@w bior‘desltiplontrioles nebark gaesndmgy, that
and' oi subscr ber [ _suppor t [ tiple. .. .
2pp! §cat i on dEPUi QLR T e BN S tafiforR RS, roufih st sffgching.
stations (e. g.mseﬁvarr@emrdﬁst«e&.a@ﬂsmm@t epfisol PahiMit&Psg, noid-e spheABS:
smart phones nul ti medi a phones Voi ce Over Internet Protocol (VO P phones,

por t abl e IRedimaseayents, ack® privide, syweiingr spstishs azﬁ@e‘t«m%pew;@és{ecs figg) .
etc.) access g Laégﬂ &&5}' t ﬁﬁﬁm%@’élﬁﬁqaﬁvﬁr{etahe(bﬁkg “n&mﬁ%q] ag{: gﬂitn

serv ices provi on Vvi Ivate ne WoT K¢ ) over

I nternet. H aop0 rmt\cemfta ;ﬂmdeprmﬁﬂrgmtmas rmﬂmub&;puﬁaﬁ&y xpﬁ@vi}dﬁdh\b@m@ﬂaommnor e
end stations vet end stations) bel on to a service or content
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etc.). private web pages (e.g., Usenane passmor accessed web pages
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Typi cal ly, sup Crl bereQdSt at Illon? \ariei ; n‘ Qr #u reé end hrn?l?gh‘ Cus?x qerni

preni se equi PERY SEDUEE e typically provided 3\ e ore end stations™ (&4, server end
stations} belonging to a service or content provider or end stations participating in a
peer to peer service, and may inchude pubhc web pages (free content, store fronts,
search services, ete.}, private web pages {e.g., username/password accessed web pages

20 providing email services, etc.), corporate networks over VENg, IPTV, ete. Typically,
sabscriber end stations are coupled (e.g., through customer premise equipment coupled
to an access network (wired or W‘lrelessiy}) to edge network elements, which are
coupled {e.g., through one or more core network elements to other edge network
elements) to other end stations {e.g., server end stations).

25 The embodiments of the present invention provide a system, network and
method for avouding the disadvantages of the prior art including: duplication of
tnformation, processing each time a host sends a message containing group record
related data, slow processing time inducing delay mn the system and longer ‘zapping’
times {i.e., time required to change between sources) caused by having to perform

30 redundant processing to extract source identification mformation from message, and a
requirement to refresh state data for the routing tables in tum requires sending control

messages from an L2 network element.



to an access network (wired or wrelessly)) to edge network el enents, which
are coupled (e.g., through one or nore core network elenents to other edge
net wor k everrent@@)278o0 ot her end stations (e.g., server emrdTABz0/e33290. The
enbodi ments of the present invention provide a system network and method
for avoiding the disadvantages of the priqr art including: duplication of

i nformation, processing each tine a host sénds a nessage cont ai ni ng group
record rel at ed data, slow processing tinme inducing delay in the system and
| onger 'zapping ' tines (i.e., tine required to change between sources)

caused by havi ng tihepesiodimetedfidantenponoesssng tige dishdaetagsobv aeing only
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prior an inclusdimg.andupdibraalfiomeef information processing each tine a host
sends a nessage contaj ning previous|y recelged sources creation of two
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vul nerability to denial of service atta y repeat ed ding of large
sour ce |ilst s, duplicasion of information processing each time a host sends a message containing

previously received sources, creation of two hsts (e, mchade lists and exclude Hsts)

when sending source information, poor scaling due to the large size of source hists,

vulnerability to demal of service attacks by repeated sending of large source lists, slow

processing time inducing delay in the system and longer “zapping” thmes {i.e., time
20 required to change between sources).

These embodiments of the invention overcome these disadvantages by
identifving differences between source mterest lists received from hosts and a source
state at network element. Only the differences between the source interest list and the
source state are provided to the multicast routing protocol. This provides the following

25  advantages: more efficient processing due to avouding processing and transmission or
sharing of duplicate information, sunplified processing for the multicast routing
protocol by providing it only a single smaller sovree mnterest list to process, scalability
due to only processing the differences between source state and source interest list
information, enhanced security enabled by ignoring redondant source intersst lists,

30 mproved zapping times due to overall network and system efficiency.

Fig. 1 is a diagram of one embodiment of a network for host management and

multicast routing.  The petwork includes a set or sources 101, a multicast network



processing time inducing delay in the systemand | onger 'zapping' timnes
(i.e.. time required to change between sources >. These enbodi nents of (he
i nvent i orwoverioamssi hese di sadvant ages by identifyi ng dipCTaBEnees29et ween
source interest lists received fromhosts and a source state at network
element. Only the differences between the source interest list and the
source state are provided to the nulticasﬁ“routing protocol. This provides
the foll owi ng advantages nore efficient processing due to avoiding
processi ng and transm ssion or sharing of duplicate information, sinplified
processi ng f drcltidigg Mabiriceasfubr @astvorlg Prict-ocxl, dyngitiomst doamgr 1103 DL ynadwsikngl e
smal | er source interest list to process, scalability due to onIy processi ng
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versatile disc (DVD) ™ pl ayers andh Idd Ices ar phones a
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har dwar e . . .
components that manage the user experience and generate requests for any number of

data sources 10},

These STBs 117 or “hosts” generate a list of sources that are of wterest to a user
or ‘spurce miterest Hsts” that are sent to network element 109 executing a modified host
20 management protocol (HMP). In one embodiment, these source interest Hsts contain g
full set of all sources that the STB 117 s requesting 1a the form of an mclude list or an
exclude Hst. In another embodiment, the source interest Hsts received from ¢ STB 117
may only reflect changes to its sowce interests. An include list i3 a set of sources that
the STB 117 is requesting to be sent to the STB 117, An exclude list is a set of sources
25 that the STB 117 is requesting not 1o be sent to the STB 117, Each time a list is sent by
the STB 117 1t may be a list of changes to the settings or sources or a complete list
reflecting all user input or settings received to that point. The format of the message
can be in the Internet Group Management Protocol (IGMP), Multicast Listener
Discover (MLD) formats or any similar protocol used to convey host information to the
30 muulncast network elements.  These messages can be sent over the mmlticast sub

network 113C to an L2 network element 109 or a multicast router 103,



conponents that nmanage the user experience and genet ate requests for any
nunber of data sources 101 . These STBs 117 or 'hosts' generate a |ist of
sour ces tweatoarmoB interest to a user or 'source inter@s/IB2g0/83329that are
sent to network el enent 109 executing a nodi fied host nmanagenent protoco
(HWP). In one enbodinent, these source interest lists contain a full set of
all sources (hat the STB 11? is requesting”in the formof an include |ist
or an exclude list. In another enbodi ment, the source interest lists
received froma STB 117 may only reflect changes to its source interests.
Ln include |ist isfig geéntoh coohpased Aaindive ehbbBinldhts miurdergtws&nm@d;membe
sent to the STB 117 An exclude list is a set of squrces that the SITB 117
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conpl ete Ilst reflecting user 1 nput or settings received to that point
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el ement 109 or a multicast router 103.The invention enconpasses alternative
enbodi nent s Hmrmdnng nad fedodMiPnklit contherie mdam)@T@smtmlif»‘qqmmmmétt@wn ed
directly with a
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each of the hosts an i'RS 'a Source statre B rce Tnterest
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STBs 117 is di scussegﬁ greater detail herein below.in reference to Fig. 2
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source state I ment s process as described in greater
detail ir5Pi g‘.ﬂmZthr@gbmremeté mdhBedrbidi P il €8 tcHVP rdrtSte tHBH 1PF ovicdbsa Runction or

method (e.g., of an application programming interface {API)) of a tocal MRP or local

L2 snooper 111,
In one embodiment, the message or call passes on only the difference in state or
sources instead of the entire source interest list to minimize the computational resources
20 and bandwidth required to update the multicast routing, The MRP updates the multicast
routing from the various sources 101 0 accordance with the received source mierest hist
change. The MRP can be any multicast routing protocol mchuding Protocol
Independent Multicast (PIM), PIM — sparse mode and similar MRPs.
The modified HMP 115 also generates a simplified message and the requisite
25 data to formulate this message as descnibed forther in Fig. 3. This simphiied message s
capable of bemng processed by a light HMP 107 mstead of a full HMP. The modified
HMP 113 utilizes its state information and #s analysis of the receives source list and
related information in the message received from the host to determine generate a
source identifier list of sources to be either directed to a host or blocked from a host.
30 This information is used to set two flelds 1 the message that indicate a default for non-
specified sources (i.e., forward to host or block from host) and whether the specified

source are (o be forwarded to the host or blocked.



this information to a nmulticast routing protocol (MRP) by generating a
nmessage to be sent through a renote nodified HW 107 to the renote MRP 105
or calls wof2anatudza or nethod (e.g., of an application PCOYBZNTHDIIGI0
interface (APl)) of a local MRP or local L2 snooper I I | . In one

enbodi nent, the nmessage or call passes on @nly the difference in state or
sources instead of the entire source intet list to mnimze the

conput ati onal resources and bandwi dth required to update the nmulticast
routing. The MRP updates the nulticast routing fromthe various sources 101
in accordance w t Iltehgodifie®tineld | sOuCBIRINGEL B sioohst ] Ighageon hed. Mrivodn be
any multicast routing protocol, including Protocol nde endent Ml ticast
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host or bl ocked froma host. This information is used to set two fields in

the message that ivWdiwatietcaidefsuion tor bagrspetiaf nérd I‘Bf@hh@bé”(IP élﬁ dﬁ omward

to host or block fro whet her the f source are

forvar ded to VREEABS BF SEPsdRad PR bH § reBRak e TR wthros Sr8ioper
111 present apfdhgnd2iRLMOSKBAUremRMI O keas SWalldriashe {igcd@stk fi@eniR 107
and MRP 105 present o n the nulticast router 103 can be inplenented as a
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i nformation canwge track dat jhe nodified (IMP 115 % s an aggregate o f
al| STBs 1 17CduwEctosgat ‘ol““&‘ er*f-‘vb‘?%"éiee‘f%’h{wdﬁ eéfh%fuﬁ BHOUTES ‘ifé@paf‘ﬁélt"*é’ be

I nformation ft%{c,k:gd'iﬁﬁ k:&TB:xnguﬁmeﬂ@{ by %x{(ﬁﬁkt%g e §@ hakh¥uadkhe source stale

i nformati on can tracked as a set sour entlf"fers sour ce
addressed30 r si milhanuitiogomeibrks cwhere an L2 net\mrk element 109 is present, but the

MRP 103 1s only presest on a separate multicast router 103, the message is sent over
the multicast sub network 1138 to an HMP or light HMP 107 present on the multicast
router 103, The format of the message s discussed 1 greater detail below, A standard
message format according to IGMP or MLID is handled by an HMP local to the
20 multicast router 103, The HMP 107 processes the received message and calls {(e.g.,
through a function or method of an API) the MRP 103 to provide it with the source
tnterest list or source interest hist changes that were recetved. A light message is
handled by a hight HMP 107 where the light HMP only removes the header of the
message before providing it to the MRP and calling the MRP with an appropriate
25 function or method using the parameters specified by the message (e, defanh
Horward,” ‘prune’ or “delete’ and source wdentifier List “forward,” ‘prune’ or ‘delete’)
thereby reducing the processing and space requirements for the multicast router 103,
The light HMP 107 does not maintain a source state and relies on the parameters
specified in the message. Upon receipt of the updated source interest list, the MRP
30 updates its routing tables to provide the requested data from sources 101 to the hosts

117 over the multicast sub network 13A.



sufficient for identifying a specific source in the nulticast network. He
source state can be inplenented by separately tracking sources to exclude
f rom eactwbastijoisyar ces to i nclude for each host o r byPconpteo/essesiacki ng

of either. | he source state can al so be tracked for both individual S 1 Bs
1 1?7 and nultiple ST Bs in aggtegate. In | ti cast networks where an L2
network el enment 109 is present, but the 105 is only present on a

separate multicast rouiet 103. the nmessage is sent over the nulticast sub
network I 13B to an HW or |ight HW 107 present on the nulticast router

103. The format o fhet he ;ﬁa&ﬁhgaeeﬂ]extdiiwmsmmmz\gareaammdﬂ;t aivkerbe! wanvork
standard nessage format according t r M.D is handl ed by an HW
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requested data fromsources 101 to the hosts 117 over the nulticast sub
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har dwar e or a;nyn@mrmn nadteQ ni.{}t%heme(qfe; atd he ph@ii_aiemvm\lqccekien‘ems 109 aﬁ@@mﬁﬂ@:port
any nunber of SIBs 117 or hosts using any type of networking protocol. The
nul ti cast netWdrk can incl ude any nunber of L2 network elenents 109 that

operate in parall e q%m%% 1\ F@n 1089 1B Jdiltata s-[ﬂ‘?c:ﬂgl-&xji&@%f a{n%q}hﬂ']f]beflgﬁedds a

network el enent thal 1 nplenents mﬂ titast routing and the "MRP. The

mul ti castlbr owt@on k0 ecant Hiealagnyoutgepd (btambe wonkiingoeltenedtta sapadsl dhe daa
provided can be IPTV data or similar sources suitable for multicasting.  The servers
providing these services can utilize any multicast protocol for transmitting these source
data to the hosts over the multicast network ncluding the nwlticast sub networks 113A-
F13C. The servers providing the sources 101 can be any type of computing devices

20 mcluding dedicated server machines, desktops, workstations or similar computing

devices.

Fig. 2 is a flowchart of one embodiment of a process for source mterest list
processing.  This process 1s primarily implemented at the network element executing
the modified HMP and/or the device implementing the MRP. The process interacts

25 with each of the components of the muhticast network that have been separately
initialized meluding the hosts {e.g., the STBs), modified HMP and MRP across the
relevant network elements in the multicast network including L2 network elements,
multicast vouters and related machines. The process is contimuously executed and
triggered by the generation of a sowce interest list at a host and the reception of this

30 source interest list at the network element executing the modified HMP (block 201).

The source interest list can be perodically generated by the host or generated in



of inplenenting MRP 105 and a |ight HW 107 or full (IMP. The nulticast
router 103 can support any nunber of STBs 117 or hosts, sources IO or 1..2
net wor k everrent0Z789 usi ng any type of networking proto®craBXheossadn i cast
system can i nclude any nunber of multicast routers 103 that operate in
parallel to service the STBs 117 and souri £s 101. The sources 101 can be
any type of data souices provided by any "ntinbei of end station servers. The
data sources 101 can be stream ng or static data sources. The data provided
can be I PTY data or simlar sources suitable for nulticasting. The servers

provi di ng t hasgwoaes Wi Cesr dasratiidd wak tlanybstatlchisg ald uer epd®ingfofiew source to
transmtting these squrce data to the hosts over the nulticast network
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gener ation ofth@&ecseudi®eeth Bf @& @8dcohd &sodedhehgst and the reception of this
source interest list at the network el ement executing the nodified HW
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is sent to thEaemmdt fmadnHmemml emnmed:feutmzew il amnl;@mahmed@ﬁidemme or
at a nmulticast router The nodified HW anal yzes, t he sourée interest list to

determine if Pergstlisgtvitinibre goduds soprqe stage maawgw*a‘eﬂwﬁw &t HM st dqeppmine
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15 received exdude list and the maintained exclude state then no action s required and the
process awaits the next received source mterest list (block 201).

However, if the comparison of the received exclude list and the exclude state
maiatained by the modified HMP reveals differences, then the modified HMP
determines whether the MRP i3 present on the same device as the modified HMP

20 carrying out the comparison (block 211). If the MRP is present on the same device,
then the moditied HMP sends the differences between the received exclude hist and the
cuyrrent exclude state to the MRP vig a function or method call or similar process {(block
213). The function or method call can be made through an application programming
mterface (AP} or similar interface. Providing the changes to the MRP completes the

25 handling of the source interest list in the process {block 219} and the process awaits the
reception of the next source interest list {(block 201},

If the MRP is not present on the same device as the modified HMP, then the
modified HMP prepares a message 10 be sent to the MRP at the multicast router or
similar focation (block 215). The message provides the differences between the

30 received exclude list and the exclude state maintained by the modified HMP. In all
cases, the modified HMP updates the maintained state to reflect the received exclude

tist. The HMP message can be a standard HMP or modified HMP message. After the



ot her enbodi nents, source interest lists and source slates may only be

i npl emented as effective include lists or exclude lists. One skilled in the
art woul dwondawvebvzad t hat these are subsets of the process/IBEaenided
heiein. If the source interest list is not an include list then it is known
that the list is an exclude list (i.e., a source interest |ist that

i ndi cates each of the sources that the ho$t” does not want to receive ). The
nodi fied HW then conpares the received source interest list with the

excl ude source state nmaintained by the nodified HW to determ ne whet her

there are anynekisidecs enaethe phdceckn@OThe rdckivelsnacaigematisdhif@ughaeas (atkween
the received exclude list and the maintained exclude state then no actl on
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or met hod caIl‘hﬂ!uam»ﬁé?‘»’métdeltmﬂﬁﬁ@h@ﬁT%m'}la@p)biﬂcétﬂ ontajseo gach i prgedshapeitade

(API) or sim]ar J(@ﬂges to the MRP conpl etes the
handl i ng of tT&' ‘s}élﬂ‘r“gt‘” Ié?té%f ‘l°§'t"gﬁi§1g] Pocess (bl ock 210) and the

process avvaiis the thieeabdRon ovchRediMexheS MGl Mt eE@Sted dostce(iBlcagk 1201
). If the MRP is not present on the same device as the nodified HW. then

t he nodi fifed #NPEbppewriesd ndedesigece gotpethsr e todifivd IRP detemrsesnhethetast
router or si . hg.. Bf QVi

di fferences brﬂé% %%[h%t eécgggéalg\}e Iﬁ"g%l?)t\a %Sglﬁ‘i‘ﬁ%g@@hezgxsﬁﬁ e{ﬂs?{? !tsc—? resent
mai nt ai ned byontthe cooeitf ieedoiiMREemem, Gkl lcasedifict HEVfodidd td difestpdatesait he

mai nt ai ned state to reflect the received exclude |ist. The HWP nessage can
be a standar diHVESSEANBERE BERRNPIe9d e ‘N‘P@tﬂe@h’éﬁ%‘g%a‘@%‘@s"@%ﬁ ‘“‘t‘% a

processing OfgLher &Cﬁéﬂéﬁe cRIPW. 99a':ﬂétﬁ&?§{]nlr{t§&n BAgn GQTP| oeﬂt%dw({?' ﬁ‘%‘ﬁ%}ﬁ&g)

and the process awaits t reception of e next source interest
(bl ock 20% ) .médnatine (becki2eed Hdwht@hmmr gstent os thd sinemdtwolkudendrit st the
(i.e., a Sourtggdttms ?M?ﬁtthm ﬁk mt\dal'td HMP generates a message i a standard or modified
HMP format. The HMP message is then sent to the multicast router (block 215). After
the differences are provided to the MRP the processing of the received source interest
list ends (block 219). The process then awaits the receipt of another source interest list
20 {block 201). The include source state is updated to reflect the changes of the received
source interest list during the companison of the two.

Fig. 3 is a flowchart of one embodiment of a process for source mterest list
processing. This process describes the generation and processing of a light HMP
message. The process assumes the inftialization and continued operation of the hosts

25 feg, STBs), L2 network elements, multicast router and related components.  The
process 18 then triggered by the L2 network element and the meodified HMP
tmplemented therein, in response 1o receiving a source interest Hist or host report from a
host over a network (block 301). The modified HMP on the L2 network element then
prepares a light HMP message to be provided to the MRP on a remote multicast router

30 through the hight HMP and sends the message once completed (block 303}

Generating the message includes processing the source interest list received

from the host to update the source state maintained by the modified HMP. The hight



identifies those sources a host want to receive), then the nodified HW
conpares the received source interest list to the maintained include source
stat e (blwokoR@B)278f there is no difference between thePCEIBXM@NSIZBUr Ce
interest list and the include source state maintained by the nodified HVP.
then no action is taken and the piocess amglts t he next source interest

list to be received (block 201 ). If the "¢t mpari son reveals differences

bet ween the received souice interest list and the mai ntained include source
state, (hen the nodified HW determ nes whether the MRP is present on the

current netwaikiPehermmt th(ﬁb'k Qé::kerr&ed Hkiudet at beirVRprésupries enthe@haided seuy sient
net wor k el enent, (hen the nodifi KNP sends the difference bet ween t he
fecei ved Sourd IEERE 1 fivrStaihd Tbﬁ Ot At Hierlidt FRER Oiresags iy dovay igrdstail

through a fungf, \9 Ql %ﬂra% had @a{'xlz g&ﬁ Zog Somﬁlegﬁlﬂ R ok }iﬁpgﬁé@'@)eq{w AReRly to

the MRP or 5|m sm (bl o )resent on the
sane network léllé’rtk[ﬁumszstahbfﬂnﬂmbf n@dq;idk/l?ze&tshmneq{he ottt aﬂzxMVﬁ%agenésm&t\es a
nessage in a sta{ndar ent

fied a
Lo nae Pt B SRl TS ok SSsS Mo T e e o e doa el s Bt T o

the MRP the pRLAGERIAIOFokdCsHEBCRIMEd: IQMLSEIH M & aRlude] R lexBRES 1ikDMLOK
219). The process then awaits the recei pt of another source interest |ist

(bl ock 201 ) .comagpanddd diaterasbug & suare and pwpdmtécknt wspativ elcgt Tbﬂae‘nibhaﬂgms of

t he received .squrc t er est t san, of .

o a Tl owehart SHrbiRDE AT 4P% B BB SRR TR Tae v el b e

processing. Thi S{F acessades PhiRemntde «ganer ik o MMdn@ose ssirbgs@le @ dd ght

HWP massag The process assumes the initialization and continued operation
ts

of the hd 1(‘@“@““@?‘85) 1.2 network elenments, nulticast routci and

rel ated components I\)EHF Fﬁﬁ@%‘ﬁsﬁk éﬁu Lpgp 61&&9&&,‘395 xt?% 1418 rhdpnRtanr kgl gment
( Ving a

and the nodified Nse to recer

source interess)lirss ight ihlmalt ;hmrg@q;ts Uk @m\amosns b.mlm amh@hmkek ti{ehdaac Ro301) .
The nodified HW on the L2 net el ement then prep ght HWP
message to bebp pssiagade ths MRd ‘;%W—"é ASFEPE Fprey 1@%&“ ﬁ&ﬁ‘t“é’r“ntqqf d6igh & he

light HWP anqﬁéﬁ&ﬁj% e e éﬁ@ﬂ@ Pﬂ%%nﬁ@ﬂ%&%ﬁﬁs&%‘Pi‘fek\ﬁ@f’ Yo @ﬁi&?{aﬂkbﬂgvi he

message i ncludes processing the source Interest |list received
15 other than the removal of the header is performed by the light HMP. This is enabled by

the format of the light HMP message, which contains data in a format that can be
processed by the MRP once the protocol header is stripped. The header of the light
HMP message indicates whether the data of the message, which is a list of source
identifiers i3 to be forwarded, pruned or deleted and similarly whether non-specified
20 sources are 1o be forwarded, pruned or deleted by defastt. Thas mformation may be
passed to the MRP as a parameter of the function or method of the MRP that was called
or in selecting the function or method. The light HMP does not maintain a source state
thereby reducing its processing requivements.
Reducing the processing requirements for the message reduces the processing
25 requirements of the multicast router as a whole and enables those resources to be
utibized for other fimctions thereby unproving the efficiency of the multicast router and
the overall multicast network.  Sinufarly, the hght HMP message is sumpler and
contains less <ata than a standard HMP message, thereby reducing the bandwidth
requirements of the network.
30 Fig. 4A 13 a diagram Hustrating one embodiment of a standard HMP message.

The standard HMP message mcludes a header 401 with a Type field, two Reserved



fromthe host to update the souice state nmaintained by (he nodified HW.
The i ght HW nessage that is generated includes an entire representation of
(l'i e changeaositadzsor only the changes to the state. ThecraBmad/oBRa he

| ight HW nmessage is shown in detail belowin regard to Fig. 5. Ls part of
conpleting the light HW nessage the nodified HVW determ nes a default for
non-speci fied sources (i.e.. whether sourdes not explicitly listed in a
source state or source interest list are to be blocked or forwarded to a
host) and whether the source state or source interest list is an include or
excl ude |1i st fiaMy, chCeensesphetd, had onwabai mbgiohp weude €eidndiher bedyngt tikem
respectively. This information is stored in the nmessage and all ows the
light HVP to BESIeABCIUA 3 59F 6F HEHP 5i5°tS: direct the MRP to forward or prune

sources wi t hout hqyiig.ngBt S M&%%”ilﬁ@ﬁmﬁ&%ﬁ@ eRfbBlifnedt otfhf.*ﬂihupt LERSE in a
the mult I

router. A light HW on [¥icast router receives the l‘g t HW nessage
(bl ock 305). sTudald ightl? hidRagchdihe sikchivigsaittheupmessiag encdidel 4 lealeadeomsil and

provi des the data fromthe nessage to.the MKP (b ock 307) . The data is
D1 ovi dod By APtEt B Cal I Seaer skt HOMOEY * REAGE) SOl AT o Pire
simlar mechaningm fi9d! RemME o NArQLNRId BROESSH REAIRINEEI! *Tg;@ dolag ohemmval  of

the header is perfornmed by the Iight HW. This is enabled by the format of
the |ight HVRehelswame,idghilohs sohraihgddiatsas fon the doolrstattons haserean thpe provide
processed by the MRP.once the protocol header is stripped.. J[he, header. of
Phe Tignt Fhiraelin a0 dnialh Gl Bevereh fisated SR ho B8G RAFEAS 5 &
l'ist of sourgRedsgl@NbiiddRITS tHeSsohi@eheft@ievaindBe mePlatB 86 @ maRleh 8 do@0d siate
simlarly whether non-specified sources are to be forwarded, pruned or

del et ed BY ddragl en ths Surgfideinidierson my be passed to the MKP as a

parameter of the fﬁgﬁcgiignd %E;@WH%?%PS *b%_e%&ﬁ %rg"‘%i?;?%gf:ﬁﬁ Hu Ol ot e

sel ecting the functPon or e [Tght 0 aiIma source
st at e t her ebymesestiec ThgliphisHpiPoses sicigs redupleefentsthiRe diketadatdieMPrioesssi ng
requirenments for the message redyces the processi na‘,_r equi renents of the
mul ti cast roPEronss SHIRRRBIOE tarfiFaditatl el naE &UP d§ suist 85 theo>BEesstthati @8de or
other functi Q{Efiizéé"ﬁf ﬁr@MRE‘%W}uPEn-ﬁm@?;?ﬁ%fcéésf\'g?k"ﬁ%h&ﬁmt {8 iHBh&és‘%@?%aeﬁ@#&%r
and the overa multicast network. Sihilarly, the ITght HW nessdge is
si npl er dhd domppivisic fedd adhtuace Made Aldt afidarad ChivR frdd sage{ hedvermiield.
reduci ng the bandeidth o . e ey e o N
none embodiment, the Type field identifies the message as a source opdate
report or message allowing the light HMP 1o recognize it as something that can be
processed by stripping the header and providing the body of the message to an MRP.
The type fiekd may be a 2 bit field. The Group mode field can also be a 2 bit field that
20 can be set to indicate “forward,” “prune’ or “delete.” The Group meode ficld indicates
the defaualt for all sources from which traffic is recetved at a network element, but not
specifically tracked in a source interest hist received from a host. I a host wants to
receive traffic only from certain sources then the mode will be set to prone and traffic
from all other sources will be dropped. If a host does not want to receive traffic from
25  only certain souwrces, then the mode is set o forward and teaffic from all other sources
will be forwarded to the host. When the HMP wants the state for sources to be deleted
in the MRP, the mode can be set to delete.
The Source mode can also be a 2 bit field that is similar to the Group mode
field. The same settings of prune, forward and delete can be specified, but the settings
30 only apply to the source identifier hist m the message. Thus, if a host wants o recetve

traffic only from the list of source identifiers, then the source mode s set to forward. If



requirements of the network. Fig. 4Ais a diagramillustrating one

enbodi nent of a standard HVWP nessage. The standard HMP nessage includes a
header 40wowntimiez78ype field, two Reservedfiel ds. a Cheek3uopoio/essde and a
nunber of group records field. The body of the message includes a set of
group records. Fig. 4Bis a diagramill usﬁratl ng one enbodi nent of a group
record in a standard HVP nessage. The i ndi Ui dual group records include a
header section 405 and body section 407. The header section includes a
Record Type field. Auxiliary Date Length field. Nunmber of Sources field and
G oup Addr esghé hehiddoeThet bady (€ enteaiensaffic Sledm afe $ioULE endrdeidehfifiesshsudir as

| P addresses for the end stations or servers thai provide the source data.
This conpli ca‘:'PBHLI%Vjér*é&téq Pif8fure requires a lull IIMP to parse the
message fo i dent i ool (g @OUAAEHEMEAL o hiddb hﬁbmz&mﬁ&g hOnTRLA & N 2
source state based on hese source i dentifiers. Fi

illustrating mn&ee@dmcﬂirementzhmboc@mf&hé hekant. T hghmecHM%s rfmk!szmgé:e aThieb;k ifight
HVWP nessage has a si or mat thnthe st anda g {]j
Stripped o (G MERBR SoP e bEUYIus & e e HrbhEcdodress hamogan
be utilized hyedhe MK Mhemt tflé’(ﬁfﬁ%@ﬂtﬂrfP&@Q@@ékﬁngﬂ?@d headehn 36 set ALkyEES a
Type field, a Goup Mbde field, a Source Mde eld, a Source Count field
and a Checks u*ﬁwr light dIMP yeofies enboliiuehtiors hsem‘:;spwe the e“ted%afde’ﬁm gtk*eg atifirgss
message as a, rce ate re or rres MP to
fecoon ze. i B0 Bk b hR e uhERP s O BRI he YLl BBy Tohe T REsiBie anc
provi di ng thqaémmcf obidk be IRSs &0 hioTasidMRRes difike foapasfiel d may be a 2 bit
field. The G oup node field can also be a 2 bit field that can be set to

i ndi cat e Worward, Hpwuharthed, delest and apenarolp brp deotprdreipeheitese br
default Tor AUdeRRUr 368 of hOMMLEY HEAHELEol St BRRINAL iRl AU RE LA K ratve.

el enment, but ROt speci Fi'ed d

froma host. {Mﬂnazhﬁskuwank&ntoﬁmeaﬁbmﬁn&ﬁahﬁu¢m@pbyemnomuﬁebtanﬂ1§ﬁmmmes
then the node will |ie set to ngine and tiaffic fromall other sources wll

be dropped. [UPOH RHERE A8 SIAEAMANRE 1o PeiceflOETPrer f (1o rFoRR BhikE BertiEIt
sour ces, themzlmg H%@mles é&émh V\%&P{x ;Qfeﬁe%'e tmt. % eﬂfde@rrla"\"xln%, LNk E Y ces

will be forwarde want s or sources to
be del et dd full scope of equn a§em>, to which quch clmms are entitled.



in the MRP. the node can be set to delete. The Source npde can also be a 2
bit field that is simlar to the G oup node field. The sane settings of
prune, foveard/amisdel ete can be specified, but the setPCmgB2anb3z29pply to
the source identifier list in the message. Thus, if a host wants to receive
traffic onlv fromthe |ist of source idenﬁ'fiers, t hen the source node is
set to forward. |Ifthe host does not want ~ receive traffic fromthe |i st
of source identifiers then the source node is set to prune. The source
count field can have a size of 10 bits and indicates the nunber or source
identifiers iQLAWaSbody of the nessage The checksum field can be a 16 bit
field that nay be a 16-bjt one's conpl enent of the one's conpl enment sum of

t he whol e meskage. 'f\lﬂéﬁt‘%%ﬁ?‘i%gwt%%ﬁ%’%h?ﬁ b«f\ﬁ@@héa&wwém gtk
can be set t ¢ Ih \Y; fies.a che ,0 t he
nmessage. Thquﬁg{a% agd(r?lélggg? g{Pl sgééet‘litg“t@fhe nﬁ%ﬁl{ﬁ!{:magt?&g%ﬁr eR ¢ %;R i ch
t he host has mnmuﬁhmngemsti %oﬁ'heqm@un&mnnmﬁnma‘me:hmﬁ cehpssimg éxe&&pbm or

64 bit |P_addresses of the spur ces. g rrgt hod, system and ﬁgtg(

for host protocol 'AERHGENENL! ‘ha\?é“beerf“&é%‘ rCBEFRT] EXFQUPG P ‘éfd
that the abo"lﬁdrﬁe%hktpﬁxb%(a! Sy kBRI LO1RCHbI NShAbl&ey @ﬁﬂtz&% mrwerl\
restrictive. Many other enbodiments will be appatent io those of skill in
the an upon r\eladmngharsdmumdemszbahm ndgﬂm‘rhe @besse cgegunliiptst snwrcT e bscopeciof

the invention_s ned with reference to the
appended cl al"’rzh‘;{z‘qé‘, 8h ‘éf“@ﬁi"g rf“’Wé“WLﬁﬁ 1o @OE & of equival ents to which such
claims are entitl adsohéihMa the sApETARA IO irah SBUGIE, GOMRYE 2hidRak: @itwork
bandw dt h requi rerrents in a network including a rrultlcast router and a
|l ayer 2 6t wodsmat e’rréﬁfﬁv%? tofthy EREMEASY FRUBRTMIHELD ithey DIesYER r‘edﬁ%‘é‘tﬁ‘tﬁéé(3slieat e
| nformati on, ”éaap&&%tm m‘ﬁRi’EBméé ﬂg_,} gﬁ St &Pr%c ﬂImm‘?; l% &é': Qﬂe A n%w‘c‘oi ﬁ’%ﬁ&
network el e execut Kos 0?1
i nterest |i stisf&nmse Hs\ostiwﬂvemanmLéme:as;tmmegblvm khe mhmr:.m nomhe usmumcm\
interest list jdentities at | east one nmulticast source to be one of
excl uded or iagitgaRPTPESINE WG ng to the host; responsive to the step of
receiving, ”ansmx% Jioﬁ%@yz | il e{iwzmg%&é ‘%ﬁ%ﬁe n&h M@isk é& i@nm%ﬂé 1&LER8A0e
to the multicast ter erein (he nessage Is formt

15 management protocol removing the protocol header and semh% the me>sage to the

multicast routing protocol to alier a set of multicast sources to be routed to the host.

2. The method of claim 1, wherein the message format includes a group mode

fiekd, source made field, group address field and a plurality of source identifier fields.

20
3. The method of claim 1, wheremn the multicast routing protocol is protocol
tndependent multicast ~ sparse mode, and wherein the source interest list 1s formatted
according to one of an internet group management protocol and a multicast histener
discoverv protocol.

25

4. The method of claim 2, wherein the message format does not melude any group

record data.

5. The method of claim 2, wherein the group mode field specifies a defaul
30 category of forward, prune or delete for all sources not present in the plurahity of source
identifier fields, and wherein the source mode field specifies a category of forward,

prune or delete for each of the plarality of source wentifier fields.



processed by a multicast routing protocol on the nulticast router after a
prot ocol header is renoved by a |light host nanagenent protocol on the

mul ti castwoeotigtio2mt hout any addi tional processing;, andPCedpmneNiset o
receiv ing the nmessage at the nulticast router, the |light host nmanagenent
protocol renoving the protocol header and §end|ng the nessage to the

mul ticast routing protocol to alter a set” 19F nulticast sources to be routed
to (he host. 2. The nmethod of claim1l, wherein the nmessage format includes
a group node field, source node field, group address field and a plurality
of source identifi®mneficek dsth i3dufEHQompﬁﬁanfﬂfm ehadvwidih rewdiesedoms, tienetwork
mul ticast routing . protocol is protocol independent nulticast - sparse node,
and wher ei n tRETEHITSOMHRBEESR wﬁpg%é $<>§mfwvﬁ*atftf@w5@80tﬂla PR b coRBIERE an

i nternet group ”a'haﬁﬁ RlicPERLRGAL 1ARE 3 3 TULEIE 38krekd 51§ %Q‘%PY i and

protocol. 4. The net Fg ? (?%& % mﬁérg?njtlﬁe rrezsesage ormat do e lnzm

i ncl ude any grieprpd rie comdimédatha. \oﬁzueT;h&:xmtihomeohem*i@d{ o 2, hmgemmktehmngnoup

node fi el eC|f|e a default cate ort%/ ovvar prune or e%tefor al |
i, i

sources not ?léé‘éﬁt‘ AOPRE PrEFarT e AUFEE OB AP "f"i““éf—‘ d% camt of

wher ei n the &Q@fuﬁ&iHpﬁ@um&hgnﬁawm% Rosgat egory of forward, prune or
delete for each of the plurality of source identifier fields.6. A network

with reduced comput é’mtomethﬂér chari idt fomsguicatement, the bestnétyior kvero thﬁ
efficiently conm ource state infor

ooy i ong, TR, SAbF ST PR PRk LS hRCRL R pREHT iy
based on usermifipbihedngtoadapteibréio he anedhiéd hhe Se@MechNbRIERT deh&lhitet he
network to a first network el ement. wherein the source interest 1ist

i denti fi d§ atmesamst bad quilei vt swirdditonbereindicomenses dedernpied el lided
[romroutl ng 40. 08 (o8t alfled it ERhinDSHUBES S TR0 FORTHALERLLOP mW.cli\H?t the

host devi ce

to execute a m)dadt neﬂahmﬁ:emﬁ\agﬁmm ter mbacied hu%@ﬁﬁigﬂniehﬁeiym;f hﬁﬁknﬁ‘l%t
nmanagenent pr ot ocol generates a message based on the sour ce interest Ilst

wher ei n the B%sBEEHaES 19 Srivatietr e b eﬁﬁe%‘b‘é‘s%ié‘éﬂwb? BUHEASE FRHEE PBREPhE
protocol aft efefs B& QY AR cIEAHNREs tPbd RURVUGY i HIPMyice: and

15 the second network element adapted to manage nuudticast routing based on the
message received over the network from the first network element, wherein the second
network element executes a light host management protocol and the multicast routing
protocol, wherein the light host management protocol removes the protocol header

from the message and forwards the message to the multicast routing protocel without

20 further processing of the message.
7. The network of claim 6, wheremn the message format mcludes g group mode

field, source mode field, group address field and a plurality of source wdentifier fields.

25 8 The network of claim 6, wherein the multicast routing protocol s protocol
independent multicast -~ sparse mode, and wherein the source interest list 15 formatted
according to one of an internet group management protocol and a multicast histener

discovery protocol.

a6 o The network of claim 7, wherewn the message format does net include any group

record data.



any additional processing, wherein the nodified host managenent protocol
transmts the nessage to a second network el enent executing a nulticast
routi ng pwotoriaii017® alter a set of nulticast sources toPb@1Bmuo/exs290 t he
host device, and the second network el ement adapted to nanage mul ti cast
routi ng based on the nessage received over the network fromthe first
netwotk el ement wherein the second network™el ement executes a | i ght host
managenent protocol and the multicast routing protocol, wherein the |ight
host managenent protocol renoves the protocol header fron1the nmessage and
forwards the jessage hawblie ulﬂldlzﬁincas&\hémiﬂ itig gpoopt @ode islld Rpatifidsun tdegnl

processing of the nessage. network of claim®6, wherein the nessage
format incl ud@¥Sanyg dﬁ‘b‘%d{iwf“t ‘é*l‘&*%éﬁfrﬁé SORBER NP REPGNt ‘@r‘B&JB’U&ﬂﬁ} 8580Uf4e| d
and a plural 'xh%/ntf?fez FRUC Gnd A8REdI 0&! \Jdi@é HRde %eidTE';?ec Koy rabfBq,
wherein the nul'ticast routing protocol s protocol ep en ent " mul t1 cast

spar se node, pamk wwhizdeed fortcheh sfabe pralng ef&smehdsmmesﬂkbﬁsnatted according to
one of anSi nt ernet group managenent protocol and a nmulticast |istener

di scovery-protocol. 9. The network of claim7. wherein the nessage format
does not inclyde anyeQF@KRIGREP e dRhR aLodifiBe IR AENCH BRI e WaRES! N
the group node field specifies a default category uf forward, prune or

del ete for aldonputtices mot bfyr@sém reqpitdneenpl Upal intilicedt senge t{&d@ﬁwmtb“r
fields, and where war d,
prune or del e‘i“&“‘ﬁ‘éi?‘*%‘é‘"h“&‘r’“g %‘“b‘r u‘f‘;%l {‘“’“6‘?”“56‘&r‘1§é“?‘&e‘ﬁ‘t‘?‘% ég“‘f’ gt ’%s 11. A
network clement exegutifd }ﬁ)aﬂ’ﬁﬁhidtﬁﬁnhQﬁﬁ(ycﬁ%na@z@{iﬁﬂﬁ aREAE O EOteckRe reANER
conput ati onal or bandw dth requirenments for multicast routing by

ef fici entlPy cowshitsadiony ar é@fm wed i BeiMest.sIaLE Hio rvgtiiadn hoyt Hsanfee e

el ement conpr erl’ﬂap [ A ed
to receive aﬂé%ﬂﬁ?(%ew r{)?;grgtet 1%% # Q@l@laig.h t\anf %IIQE% (8]%; &HQ@B& nllifa gt?]iﬁ)%(he
modi fi ed hostwlimaageneedsaps &tioﬁmined@maep@mtzsqmbadaﬂﬁmqmugemgu’o&m after a

message based on the ource int t list. wherein the nessage js formatted
to be pr ocesﬁﬂmﬁ’?} heagen i aere ém PRgdBr ecicenal gracersing. prisegadhe K is

removed W t hgyk: {i%a @it beRalo RAGRRekapiSh et Mhskiteui0dldi&d o a second

15 network element executing a light host management protocol and a multicast routing

protecol 1o alier a set of multicast sources to be routed to the host.

12, The network element of claim 11, wherein the message format wcludes a group
mode fiekl, source mode field, group address field and a plurality of source identifier
20 fields.

13, The network element of claim 11, wheremn the multicast routing protocol is
protocol independent multicast - sparse mode, and wherein the source mterest Hst 8
formatted according to one of an internet group management protocol and a multicast

25 hstener discovery protocol.

14, The network of claim 12, wherein the message format does not include any

group record data.

30 IS The network of claim 12, wherem the group mode field specifies a defash

category of forward, prune or delete for all sources not present in the plurality of source



host managenent protocol conponent adapted to transmt the nessage to a
second network el enent executing a |ight host managenent protocol and a
mul ti castwoaotimee7pr ot ocol to alter a set of nulticast ®ouNBHEL/HB24e rout ed
to the host. 12. The network el enent of claim1l1l, wherein the nessage
format includes a group node field, source node fleld group address field
and a plurality of source identifier fi el“d% 13. The network el enent of
claim11l. wherein the multicast routing protocol is protocol independent
mul ticast sparse node and wherein the source interest list is formatted
accordi ng to igaeifet fAfdsi aﬁ&nﬂetei@nlwmnma@ewmd p;mide cadtghra afubiwadst

| i stener discovery protgcol The network of claim 12. wherein the
message f or mERFUHGRICHEE fqrﬁéﬂuaréh*aﬁ&mﬁ%absq%d@ﬁ“&af d¢ld85  The network of
claim12. wherein the group node field specifies a default category of
forward, prune or delete tor all sources not present in the plurality of
sour cei denti flicer fA ehalisod &ndeﬁ%&tmtmﬂpﬂt&tic&mhncbmubﬁérhf nieqi;idemmcbf nadticast

cat egor f forwar run elete for ea ity of source
Cdent 11t rag: i BEGROHe P B EGH Ta GG s LTI CSP B B

requi rement s f oiHoHicBADHs W] Q&hdidr @ network including a multicast router
llayer 2 network clement and"a host, the nmethod conprising the steps of:

receiving at the rm¢ﬁt¥‘ﬂcastt thfouméhuat m@gs:agenfr*@@mtmeﬁtt@(bubémmimsesbbwbzy a
mul ti cast routliqlg prot tl a(t er al vr, ‘? grot

i s removed by"a" %*Eh%mw é’t‘“‘ﬁ’aﬂéé‘éﬂ‘eﬂ’t“ o be%I a A HE ‘r‘rﬂ Fieds't r‘r‘"ii&&ﬁ‘i

wi t hout any addi:hi 608l mproceral PevhRr @ Mhd hﬁzlﬂ{&ﬁﬁ&@L@Lﬂﬁ&smbﬁﬁﬁt}@%ﬂ@ﬁﬂ)h@ld
and transmtted by a nodified host managenent protocol on the layer 2

net wor k dPenenpcasEBponia tl@fomaﬁﬂg%h%éveﬁmwé@@d pdsirapagegd g fzmémed Hest
host, wherein,the, ?%91%& )P?ﬁmm ol deu%?rkag &F}%}eﬁ%%#mlﬂ%a%% QQ_ﬁe&%O-S!ESfE%.%\:

source to be onec I nc rom routin
renmovi ng the rpeadtaichbmhbabest, ‘byey‘éheﬁ}é sgite hﬂ&‘éstﬂ'ﬁna@ﬁﬂﬁm atpest ogohnilticatihe
mul ti cast router. providipng the nmessage vg th the, protocol header renpved to
t he mul ti castdource 1o be one of excluded in or included from rounno to the host:
removing the protocol header by the hight host management protocol in the
15 multicast router;
providing the message with the protocol header removed o the multicast
routing protocol; and
altering a set of multicast sources to be routed to the host based on the message
by the multicast routing protocol.
20
7. The method of claam 16, wherein the message format melodes a group mode

field, source mode field, group address field and a plurahity of source identifier fields.

18 The method of claim 16, wherein the multicast routing protocol is protocol
25 independent multicast — sparse mode, and wherein the source interest list is formatted
according to one of an mternet group management protocol and a multicast hstener

discovery protocol.

19, The method of claim 17, wherein the message format does not include any

30 group record data.



routing protocol: and altering a set of nulticast sources to be routed to

t he host based on the nessage by the nmulticast routing protocol. 17. The
met hod ofwol2aimi1058 wherei n the nmessage format incl udespraTgBmuposseeie fi el d,
source node field, group address field and a plurality of source identifier
fields. 18. The nmethod of claim 16, whereipn the nulticast routing protocol
is protocol independent multicast - spar sé Tode, and wherein the source
interest list is formatted according to one of an internet group nmanagenent
protocol and a multicast |istener discovery protocol. 19. The net hod of
claim 17, whexein ii@enmﬁageubm et videesn nbé gringl udde aiid gpaufey ecimhit
data.2. . The nethod of claim 17, wherein the group node fleld specifies a
def aul t cat egdK§ew fOffs*ﬁwaw%rwrf&i%ﬁc eyt e“Pé"LFme&W“L%&}r‘E*eE URBEY B E4ESt i n
the pluralityaofirReUhs, kﬁ&@«th'egéu‘?rthef LS nRRE ARPLRI MNP ROUIE ©eBHgf] ol d
speci fies a category of" for war rune or ete or eac the plurality
of source i dgmtad drateldid Blrdsch of the pmmhty of source identifier fields.
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