
METHOD AND DEVICE FOR A LIGHT HOST MANAGEMENT PROTOCOL ON MULTICAST CAPABLE
ROUTER CROSS-REFERENCE TO RELATED APPLICATIONS      This application claims
priority to Provisional. Application Serial No. 61/227,027, tiled July 20,
2009. The present Application is related to a co-pending Application with
Serial No. 12/506,108 titled "Efficient Host Management Protocol on Malt
icast Capable Router," filed on the same date as the provisional
application. 10 TECHNICAL FIELD       Embodiments of the present invention
relate to a system for managing multicast communication. Specifically,
embodiments of the invention relate to efficient management of host
requests for source data over a multicast network. 15 BACKGROUND      The
use of multicast protocols and the administration of networks implementing
multicast protocols are expanding to support new technologies such as
Internet Protocol Television (IPTV) and OH demand video. These networks
utilize set top 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 available over a multica.st network such as IPTV
channels. These sources can be streamed using multicast to any number of
hosts.      The STBs send their list of sources that they are requesting to
receive through the multicast network via a host management protocol
(HM13). fiMPs include Internet 25 Group Management Protocol (WW) and
.Multicast Listener Discover (MED). These protocols then communicate the
requested fist of sources to a multicast 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 transmitted through an L2 snooping device
to a. multica.st router 30 that executes the MB?.      The HMP communicates
the entire list of requested sources to the 1\1.13,P each time a source
interest list is received from a host This causes the MRP to reprocess  



-2- sources that it has previously received from. the HMP.. There are two
lists of sources that can be provided, by the HMP to the MR,P. One list of
sources is a set of sources to be included (1.e., the host is requesting
that these sources he sent to it) and the other list of source is a set of
source to he excluded (i.e., the host is requesting that these  5 resources
not be sem to it). Multiple hosts on each subnet send these source interest
lists and the HMI' constructs and aggregates a source state per subuct
comprising the interested sources for all the hosts on that subtle/ When
any of these hosts sends a new source interest list, the entire aggregated
state in the LIMP is sent to the MRP. In a network where a 1.2 snooping
network: element is present between the hosts  10 and the muhicast router,
the HMP on the L2 network element processes the received source, interest
lists from the hosts to update the snooping state maintained by it and
forwards the sources lists in their entirety to the router so that the MRP
can update the routing. On the router, the M RP is assisted by a local HMP
to process the received source interest lists and communicate state to the
MRP. The local I-IMP must retrieve  15 source identification information
from a set of group records in the received [IMP messaged requiring
significant processing of the received message by the HMP to enable the
source identification information within the -message to be provided :to
the NI RP. 20 SUMMARY        Embodiments of the invention include a method
for reducing computational and/or bandwidth requirements in a. network
including a multicast router and a layer 2 network element by efficiently
communicating required 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. Mist over a. multicast
network, the source interest list to identify at least one multicast source
to be one of excluded or included front routing to the host. Responsive to
the step of receiving, the layer 2 multicast network element transmits a
message :to the multicast router, the message formatted to be processed by
a municast routing protocol On the multicast router after a  30 protocol
header is removed by a light host management protocol on the multicast
router without any additional processing. Responsive to receiving the
message at the multicast router, the light host management protocol removes
the protocol header and sending the  -3- message to the multicast routing
protocol to after a set of multicast sources to be routed to the host. 



Embodiments of the invention include a. network with reduced computational
or bandwidth by efficiently communication source state infotmation
comptising a host  5 device to -track a first source interest list based on
user input and to transmit the source interest list over a multica.st
network to a first network element, wherein the source interest list to
identify at least one multicast source to be one of excluded or included
from routing to the host. A first network element in communication with the
host device over a multicast network executes a inodified host management
protocol, the  10 modified host management protocol to generate a message
based on the source interest list. The message is formatted to be processed
by a multicast routing protocol after a protocol header is removed without
any additional processing. The modified host management protocol transmits
the message to a second network element executing a multicast routing
protocol to alter a set of intilticast sources to be routed to the host  15
device. The second network element manages multicast routing based on the
message received over the network from the first network element. The
second network element executes a Tight host management protocol and the
multicast routing protocol. The light host management protocol removes the
protocol header from the message and forwards the message to the multicast
routing protocol, without further processing of the 20 message.
Embodiments of the invention include a network element that executes a
modified host. management protocol to reduce computational and/or bandwidth
requirements for multicast touting by efficiently communicating required
source state information. The network element comprises a modified host
management protocol  25 component to receive a source interest list from a
host over a network. The modified host management protocol component to
generate a message based on the source interest list. The message formatted
to be processed by a multicast routing protocol after a protocol header is
removed without any additional processing. The modified host management
protocol component to transmit the message to a second network 30element
executing a light host management protocol and a multicast routing protocol
to alter a set of multicast sources to he routed to the host  -4-
Embodiments of the invention include a method for re:clitc-ing
computational andi'm bandwidth requirements of multicast routing. The
method comprises receiving at a multicast router a message formatted to be
processed by a multicast routing protocol on the inulticast router after a
protocol header i.s removed by a light host management  5 protocol on the
multic.ast router without any additional processing_ The message is
generated and transmitted by a modified host management protocol on a layer
2 network element responsive to a source interest list received from a
host. The source interest list identifies at least one multicast source to
be one of excluded or included from routing. to the host. The light host
management protocol removes the protocol 



10 header in the multicast router. The message is provided with the
protocol header removed to the multicast routing protocol. A set of
mutt:Mast sources routings are altered to the host based on the message by
the multicast routing protocol. BRIEF DESCRIPTION OF THE DRAWINGS 15The
present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings in which like
references indicate similar elements. It should be noted that different
reterences to "an" or one embodiment in this disclosure are not necessarily
to the same embodiment, and such references mean at least. one. Further,
when a particular feature, stmcture, or  20 characteristic is described. in
connection with an embodiment, it is submitted, that it is within the
knowledge of one skilled in the art to effect such feature, structure, or
characteristic in connection with other embodiments whether or not
explicitly described.            Fig. I is a diagram of one embodiment of a
network fdr hostmanagement and 25multicast routing.       Fig. 2 is a
flowchart of one embodiment of a process for source interest list
processing.       Fig. 3 is a flowchart of one embodiment of a process for
source interest list processing, 30Fig. 4A is a diagram illustrating one
embodiment of a standard HMP message.       Fig. 413 is a diagram
illustrating one embodiment of a group record in a standard IMP message,
Fig. 5 is a diagitun illustrating one embodiment of an efficient light HMP
message. 



DETAILED DESCRIPTION 5In the following description, numerous specific
derails are set forth_ However, It is understood that embodiments of the
invention may be practiced without these specific details,. In other
instances, well-known circuits, structures and techniques have not been
shown in detail in order not to obscure the understanding of this
description. It will be appreciated, however, by one skilled in the art
that the invention may be 10practiced without such specific details. Those
of ordinary skill in the art, with the  included descriptions, will be able
to undue experimentation.        The operations of the flow diagrams will
exemplary embodiments of Figure L Howevei  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 with reference to
.Figure I can perform operations different than those discussed with
reference to the flow diagrams of Figures 2 and 3. The techniques shown in
the figures can be implemented using code and data. 20 stored and executed
on one or more electronic devices (e.g., an end station, a network element,
etc.). Such electronic devices store and communicate (internally andlor
with other electronic devices over a network) code and data using
machine-readable media, such as machine-readable storage media (e.g.,
magnetic disks; optical disks; random access memory; read only memory- and
dash 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, riser
inputinitput devices (e.g., a keyboard, a touch screen, and/or 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 sinnals carrying the network
traffic respectively represent one or more machine-readable storage media
and machine-readable communication media. Thus, the storage device of a
given electronic device typically stores code Eandior data for 



execution on the set of one or more processors of that electronic device.
Of course, one or more parts of an embodiment of the invention may be
implemented. using different combinations of software, firmware, andlor
hardware. As used herein, a network element (e.g., a router, switch,
bridge, etc.) is a piece  5 of networking equipment, including hardware and
software, that communicatively interconnects other equipment on. the
network (e.g., other network elements, end stations, etc.). Some network
elements are "multiple services network elements" that provide support for
multiple networking functions (e.g., routing, bridging, switching, Layer 2
aggregation, session border control, multicasting, and/or: subscriber  -10
management), andlor provide support for multiple application services
(e.g., data, voice, and video). Subscriber end stations (e.g., servers,
workstations, laptops, palm tops, mobile phones, smart phones, multimedia
phones, Voice Over Internet Protocol (VOIR.) phones, portable media
players, GI'S units, gamin systems, set-top boxes (STBs)., etc.) access
content/services provided over the Internet and/or content/services  15
provided on virtual private networks (VPNs) overlaid on the Internet. The
content and/or services are typically provided by one or more end stations
(e.g., server end stations) belonging to a service or content provider or
end stations participating in a peer to peer service, and may include
public web pages (free content, store fronts, search services, etc.),
private web pages (e.g., usernamelpassword accessed web pages  20 providing
email services, etc,), emporate networks over VPNs, IPTV, etc. Typically,
subscriber end stations are coupled (e.g., through customer premise
equipment coupled to an access network (wired or wirelessly)) 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). 25The embodiments of the present invention
provide a system, network: and method for avoiding the disadvantages of the
prior art including: duplication of information, processing each dine a
host sends a message containing group record related data, slow processing
time inducing delay in 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 information from
message, and a requirement to refresh state data for the routing tables in
turn requires sending control messages from an 1,2 network. element.
The embodiments of The invention overcome these disadvantages by using only
a. light El MP on the multicast router and relying on a message format
utilized by the L2 network element that provides only the minimum
information needed to maintain the routing tables and that does not require
any processing by the light [IMP to pass on to  5 the imulticast routing
protocol except removal of the protocol header from the message. This
provides the following advantages: more efficient processing doe to
avoiding processing and transmission or sharing of duplicate information
including avoiding maintenance of state information by the light I1MP at
the multicast router, simplified processing, for the light fth.1.P by
providing it only a. simple smaller message with a 



10 source interest list and indicators for the type or routing update
needed that can he passed to the multicast routing protocol, and improved
zapping times due to overall network and system efficiency.        In
addition, other embodiments of the present invention provide a system,
network and method for avoiding the disadvantages of the prior art
including,  15 duplication of information processing each time a host:
sends a message containing previously received sources: creation of two
lists (i.e., include lists and. exclude lists) when sending source
information, poor scaling due to the large size of source lists,
vulnerability to denial of service attacks by repeated. sending of large
source lists, slow processing time inducing delay in the system and. longer
'zapping' times (Le," time 20required to change between sources).
These embodiments of the invention overcome these disadvantages by
identifying differences between source interest 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 nnilticast
routing protocol. This provides the following  25 advantages, more
efficient processing due to avoiding processing and transmission or sharing
of duplicate information: simplified processing for the multicast routing
protocol by providing it only a single smaller source interest list to
process, scalability due to only processing the differences between source
state and source interest list information, enhanced security enabled by
ignoring redundant source interest lists, 30improved zapping times due to
overall network and system efficiency. Fig. I is a diagram of one
embodiment of a network for host management and  -s- including multicast
sub networks I HA-i 13G. a authicast muter 103. L2 network element 109 and
set top boxes (STBs) 117 and. similar components.. A 'set.' as used herein
refers to any positive whole number of items including one item. The
imilticast sub networks 113A-113C connecting the components of the system
can be separate  5 networks, different aspects of the same network or
combinations thereof The multicast sob networks I HA-113C can be local area
networks (LANs), wide area networks (VANS), such as the Internet, or
similar networks. The networks 113A-113C can include any combination of
wired or wireless network elements and end stations and lines, of
communication between the network elements and end stations. 10The Sills
117 can be any type of host device for managing the delivery of 



source, data to a User. An example of an SIB is Console device for
delivering Internet Protocol Television ("PTV) to a user. STlis 11.7 Can
include console devices, gaining devices, desktops, workstations, digital
video recorders (DVE,$), optical disk playback devices (e.g., digital
versatile disc (DVD) players), handheld devices, cellular phones  15 and
similar computing devices. These devices execute software or include
hardware components that manage the user experience and generate requests
for any number of data. sources 101.       These STBs 117 or 'hosts'
generate a list of sources that are , interest  to a user or 'source
interest lists' that are sent to network element 1109 executing a modified.
host  20 management protocol (IIMP). In one embodiment, these source
interest lists contain a full set of all sources that the SIB 117 is
requesting in the fbnn of an include list or an exclude list. In another
embodiment, the source interest lists received from a STB 117 may only
reflect changes :to its source interests. An include list is a set of
sources that the 5TH 117 is requesting to be sent to the SIB 117. An
exclude list is a set of sources  25 that the SIB 117 is requesting not to
he sent to the SIB 117. Each time a list is sent by the SIB 117 it 'may he
a list of changes to the settings or sources or a complete list reflecting
all user input or settings received to that point. The fbrmat of the
message can be M the Internet Group Management Protocol (WNW), Multie.ast
Listener Discover (NILO) formats or any similar protocol used to convey
host information to the 30multicast network elements.These messages can be
sent over the multicast sub network 113C to an L2 network element 109 or a
multicast router 103.  -9-        The invention encompasses alternative
embodiments including an embodiment where the STBs 117 communicate directly
with a modified. 14MP 107 on a muitica.st router 103 or similar network
element. In another embodiment, the invention includes at least one L2
network element 109 Where a modified IIMP 115 processes the source
5interest lists received from the STBs 117.        In the embodiment of the
multicast network where an L2 network element 109 Is present, a modified
11MP .115 on the 1,2 network element 109 process each received message from
each of the hosts and maintains a source state based on the source interest
list for each STB I 17, The processing of the messages received from the
ST.Bs  10 117 is discussed in greater detail herein below in reference to
Fig. 2 and Fig. 3. hi one embodiment, the modified FINIP 115 identifies the
differences between the received source interest list and the maintained
source state. in other embodiments, the process as described in greater
detail in Fig, 2 is omitted. The modified FIMP .115  then provides this in
thou:Mon to a multicast muting protocol (MR.P) by generating a message to
be 



15 sent through a remote modified [IMP 107 to the remote MRP 105 or calls a
function or method (e.g., of an application programming 'interface (API.))
of a local MRP or local 1.2 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 mid/if:4st routing from the various sources 101 in accordance with the
received source interest list change. The MRP can be any multicast taming
protocol including Protocol Independent Multicast (RIM), NM --- sparse mode
and similar MRPs. The modified LIMP 115 also generates a simplified message
and the requisite.  25 data to formulate this message as described further
in Fig. 3. This simplified message is capable of being processed by a light
HMP 107 instead of a fun HIMP. The modified HIMP 115 utilizes its state
information and its 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. 30This information is used to set two fields in the
message that indicate a default fOr non- specified sources, forward to host
or block from host) and whether the specified source are to be forwarded to
the host or blocked.  -10-        The modified IFIMP 11.5 and .MRP or 12
snooper ill present on the 1:2 network element 109, as well as, the
modified HIMP 107 and MIRP 105 present on the muiticast router 103 can be
implemented as a. software components in the form of instructions to be
executed by line cards, control cards, network processors or similar
processing 5components of the respective network elements 109, 101. In
other embodiments, these elements are implemented as firmware or hardware
components. 



Source state information can be tracked at the modified lIMP 115 as an
aggregate of all STBs 117 connected to a network element on a stibriet, as
separate information for each STB or Stu:Wady tracked, Similarly, the
source state information  10 can be tracked as a set of source identifiers,
source addresses or similar information sufficient for identifying a
specific source in the multicast network. The source stare can be
implemented by separately tracking sources to exclude from each host,
sources to include for each host or by complete tracking of either. The
source state can also he traCked for both individual STBs 117 and multiple
STBs in aggregate, 15In multicast networks where an L2 network element 109
is present, but the MRP 105 is only present on a separate multicast router
103, the message is sent over the multicast sub network 11319 to an FIMP or
tight fliMP 107 present on the multicast router 103. The format of the
message is discussed in greater detail below. A standard message format
according to WIMP or MEW is handled by an HIMP local to the  20 multieast
router 103. The HIMP 107 processes the received message and calls (e.g.,
through a function or method of an API) the MKP 105 to provide it with the
source interest list or source interest list changes that were received. A
Eight message is handled by a light IIMP 107 where the light IIIMP only
removes the header of the message before providing it to the MRP and
calling the MRP with an appropriate  25 function of method using the
parameters specified by the message (i.e., default Torward,"patneI or
delete' and source identifier list 'forward,? 'prune' or 'delete') thereby
reducing the processing and space requirements for the midtica.st router
101. The light 111MP 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 30updates its routing tables to provide the
requested data from sources 101 to the hosts 117 over the multicast sub
network I 13A.        The L2 network element 109 can he any type of network
router or network element capable of executing a modified EIMP and/or
snooper or providing modified liMP and/or snooper implementation in
firmware or hardware or any combination thereof. The L2 network element 109
can support any number of STBs 117 or hosts 5 using any type of networking
protocol. The multicasi network can include any number of L2 network
elements 109 that operate in parallel to service the STBs 1.17.       The
multicast router 103 is a network element that implements multieast routing
and the MRP. The tuulticast router 103 can be any type of networking
element capable of implementing MRP 105 and a light HMI 107 or full IIMP.
The multicast router 103 10 can support any number of STBs 117 or hosts,
sources 101 or L2 network. elements 109 using any type, of networking
protocol. The multicast system can include any number of multicasi routers
103 that operate in parallel to service the STBs 117 and sources 101 



The sources 101 can be any type of data. sources provided by any number of
end 15 station servers. The data sources 101 can he streaming or static
data sources. The data provided can be IPTV data or similar sources
suitable for multica.sting. The servers providing these services can
utilize any multicast protocol for transmitting these source data. to the
hosts over the molticast network including the multicast sub networks 113
A-1.13C. The servers providing the sources 101 can be any type of computing
devices 20including dedicated server machines, desktops, workstations or
similar computing devices.        Fig. 2 is a flowchart of one embodiment
of a process for source interest list processing. This process is primarily
implemented at the network. element executing the modified .11.M.P and/or
the device implementing the MRP. The process interacts 25 with each of the
components of the multieast network that have been separately initialized
including the hosts (e.g., the SF 13s), modified HMP and MRP across the
relevant network elements in the ituriticast network including 1,2 network
elements, multicast routers and related machines. The process is
continuously executed and triggered by the generation of a source interest
list at a host and the reception of this 30source interest list at the
network element executing the modified KM P (block 201), The source
interest list can be periodically generated by the host or generated in
-12- response to a user interaction with the o t such as the user specifyt
g a new source Li be requested.       The source interest list is sent to
the modified IIMP implemented either at an 1.2 network element or at a
multicast router.. The modified HMP analyzes the source  5 interest list to
determine if it is an include list (i.e., a source interest list that
indicates each of the sources that the host is requesting to be Sent to the
host) (block 2(B). In other embodiments, source interest lists and source
states may only be implemented as effective include lists or exclude
lists.. One skilled in the art would understand that these are subsets of
the process described herein. 



10lithe source interest list is not an include list, then it is known that
the list is an exclude list (i.e.., a source interest list that indicates
each of the sources that the host does not want to receive). The modified
IIMP then compares the received source interest, list with the exctuck
source state maintained by the modified .H:MP to determine whether there
are any differences (block 207). if there are not differences between the
15received exclude list and the maintained exclude state then no action is
required and the process awaits the next received source interest list
(block 201).       However, if the comparison of the received exclude list
and the exclude state maintained by the modified EIMP reveals differences,
then the modified NM P determines whether the MU is present on the same
device as the modified H.M.P  20 carrying out the com.parison (block 211).
if the MRP is present on the same device, then the modified [IMP sends the
differences between the received exclude list and the current exclude state
to the MRP via a function or method call or similar process (block 213).
The function or method call can be made through an application programming
interface (API) or similar interface. Providing the changes to the MRP
completes the 25handling 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 HEMP, then the modified HMP prepares a message to be :sem to the
MRP at the multicast router or similar location (block 215), The message
provides the differences between the 30received exclude fist and the
exclude state maintained by the modified IMP. in all cases, the modified
.IIMP updates the maintained state to reflect the received exclude The HMP
message can be a standard [IMP or modified [IMP message. After the  



-13- message is sent the processing of the received source interest list
has completed (block 219) and the process awaits the reception of the next
source interest list (block 201),       If the received source interest
list is an include list (i.e., a source interest list that identifies those
sources a host want to receive), then the modified IMP compares the  5
received source interest: list to the maintained include source state
(block 205). If there is no difference between the received source interest
list and the include source state maintained by the modified FIMP, then no
action is taken and the process awaits the next source interest list to be
received (block. 201). If the comparison reveals differences between the
received source interest list  10 and the maintained include source state,
then the modified 11-IMP determines whether the NIRP is present on the
current network element (block 217). lithe MRP is present on the current,
network element, then the modified TEMP sends the difference between the
received source interest list and. the maintained include source state
through a function Or method call (e.g., a method or function of an API) to
the MRP or similar  15 mechanism (block 2.09). If the MRP is not present on
the same network element as the modified [IMP, Men the modified IIMP
generates a message in a standard or modified LIMP format. The LIMP message
-is then sent to the multi:cast 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 comparison of
the two.       Fig. 3 is a flowchart of one embodiment of a process for
source interest list processing. This process describes the generation and
processing of a light [IMP message. The process assumes the initialization
and continued operation. of the hosts  25 (e.g., STBs), L2 network
elements, manic:as" router and related components. The process is then
triggered by the 12 network element and the modified MIR implemented
therein, in response to receiving a source interest list or host report
from a host over a network (block 301). The modified liMP on the 1:2
network element then prepares a light liMP message to be provided to the
MRP on. a remote multicast router 30through the light LIMP 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 11MP. "[he light 



-14- HAW message that is generated includes an entire representation of the
changed state or only the changes to the state. The format of the light
1-IN1P message is shown in detail below in regard to Fig. 5, As part of
completing the light 11MP message the modified [IMP determines a default
for non-specified sources (i.e., whether sources not explicitly  5 listed
in a source mate 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 exclude list, which correspond to ibrwarding the sources and pruning
them,. respectively. This information is stored in the message and allows
the light FIMP to utilize the information to direct the .MRP to forward or
prune sources without having to maintain the source state at the
10multicast router.        A light NNW on the multicast router receives the
light HMP message (block 305). The light [IMP -then strips :the message of
its header and provides the data from the message to the 1MRP (block 307),
The data is provided by a flu etion call (e.g., a method or function of an
API) or similar mechanism to the MRP. No other processing  15 other than
the removal of the header is performed by the light IIMP. This is enabled
by the fOrmat of the tight LIMP message, which contains data in a format
that can be processed by the MRP once the protocol header is stripped. The
header of the tight HMP message indicates whether the data of the message,
which is a list of source identifiers is to be forwarded, pruned or deleted
and similarly whether non-specified  20 sources are to be forwarded, primed
or deleted by default. This information may he 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 NNW does not maintain a source
state :thereby reducing its processing requirements. Reducing the
processing requirements for the message reduces the processing  25
requirements of the multicast router as a whole and enables those resources
to he utilized for other functions thereby improving the efficiency of the
multicast router and the overall inulticast network. Similarly, the light
EINIP message is simpler and contains less data than a standard 1-IMP
message, thereby reducing the bandwidth requirements of the network. 30Fig.
44 is a diagram illustrating one embod .nent of a. standard HMP message,
The standard HMP message includes a header 401 with a Type field, two
Reserved  



fields, a Checksum field, and a number of group reccutis field. The ,body
of the message includes a set of group records.        Fig. 4B is a diagram
illustrating one embodiment of a group record in a standard LIMP message.
The individual group records include a header section 405 and  5 body
section 4017. The header section includes a Record Type field, Auxiliary
Date Length field, Number of Sources field and Group Address field. The
body contains a set of source identifiers such as IP addresses for the end
stations or servers that provide the source data. This complicated layered
structure requires a full I1MP to parse the message to identify the source
identifiers in the message and to maintain a source state 10based on these
source identifiers.       Fig. S is a diagram illustrating one enibodiment
of an efficient light HMP message. The light .1-IMP message has a sinyler
format than the standard IIMP message and once stripped of its header 501
the body 503 is a list of the sources that can be utilized by the MRP
without anther processing. The header 501 includes a Type field, a 15 Group
Mode field, a Source Mode field, a Source Count field and a Checksum
In one embodiment, the Type field identifies the message as a source update
report or message allowing the light FIMP to recognize it as something that
can be processed by stripping the header and providing the body of the
message to an MRP. The type field 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 mode field indicates the delimit for all
sources from Which traffic is received at a network element, but not
specifically tracked in a source interest list received from a host. If a
host wants to receive traffic only from certain sources then the mode will
be set to prune and traffic from all other sources will be dropped, If a
host does not want to receive traffic from  25 only certain sources, then
the mode is set to forward and traffic from all other sources will be
forwarded to the boat. When the JUMP 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 30only apply to the source identifier list in the message. Thus,
if a host wants to receive traffic only from the list of source
identifiers, then the source mode is set to forward. if  



16- the host does not want to receive traffic from the list ot source
identifiers then the source mode is set to prime.        The source count
field can have a size of JO bits and indicates the number or source
identifiers in the body of the message. The checksum field can he a 16 bi.t
field 5 that may be a 16-bit one's complement of the one's complement sum
of the whole message. For computing the checksum, the checksum field itself
can be set to zero. The light FIND verifies a checksum before processing
the message. The group address field is set to the multicast address for
which the host has sent the request The source identifier fields are 32 bit
or 64 bit IP addresses of the sources.        Thus, a method, system and
apparatus fcir host protocol management have been described. It is to be
understood that the above description is intended to be illustrative and
not restrictive. .Many other embodiments will be apparent to those of Skill
in the ati upon reading and understanding the above description. The scope
of the invention Should, therefore, be determined with -reference to the
appended claims, along with the -15full scope of equivalents to which such
claims are entitled.  17 CLAIMS 1. A method for reducing computational or
bandwidth requirements in a network including a multicast router and 5 a
layer 2 network element by efficiently communicating required source state
information, the method comprising the steps of:       receiving at the
layer 2 network element, executing a modified host management protocol, a
source interest list 



10 from a host over a multicast network, wherein the source interest list
identifies at least one multicast source to be one of excluded or included
from routing to the host;       responsive to the step of receiving,
transmitting by the layer 2 multicast network element a message to the 15
multicast router, wherein the message is formatted to be processed by a
multicast routing protocol on the multicast router after a protocol header
is removed by a light host management protocol on the multicast router
without any additional processing; and 20responsive to receiving the
message at the multicast router, the light host management protocol
removing the protocol header and sending the message to the multicast
routing protocol to alter a set of multicast sources to be routed to the
host, 25wherein:      the message format includes a group mode field,
source mode field, group address field, and a plurality of source
identifier fields, and the group mode field specifies a default category of
30 forward, prune or delete for all sources not present in the plurality of
source identifier fields, and the source mode field specifies a category of
forward, prune or delete for each of the plurality of source identifier
fields.  18  2. The method of claim 1, wherein the multicast routing
protocol is protocol independent multicast - sparse mode, and wherein the
source interest list is formatted according to one of an internet group
management protocol and a 5 multicast listener discovery protocol. 



3. The method of claim 1, wherein the message format does not include any
group record data. 10 4.A network element executing a modified host
management protocol to reduce computational or bandwidth requirements for
multicast routing by efficiently communicating required source state
information, the network element comprising: a modified host management
protocol component adapted 15 to receive a source interest list from a host
over a network, wherein the modified host management protocol component is
adapted to generate a message based on the source interest list, wherein
the message is formatted to be processed by a multicast routing protocol
after a 20 protocol header is removed without any additional processing,
wherein the modified host management protocol component adapted to transmit
the message to a second network element executing a light host management
protocol and a multicast routing protocol to alter a set of 25 multicast
sources to be routed to the host, wherein:       the message format
includes a group mode field, source mode field, group address field, and a
plurality of source identifier fields, and the group mode field specifies a
default category of 30 forward, prune or delete for all sources not present
in the plurality of source identifier fields, and the source mode field
specifies a category of forward, prune or delete for each of the plurality
of source identifier fields.  19  5. The network element of claim 4,
wherein the multicast 



routing protocol is protocol independent multicast sparse mode, and wherein
the source interest list is formatted according to one of an internet group
management protocol 5 and a multicast listener discovery protocol.  6. The
network element of claim 4, wherein the message format does not include any
group record data. 10 7.A network with reduced computational or bandwidth
requirements, the network to efficiently communicate required source state
information, the network comprising:       a host device adapted to track a
first source interest list based on user input and adapted to transmit the
source 15 interest list to the network to a first network element, wherein
the source interest list identifies at least one multicast source to be one
of excluded or included from routing to the host; a first network element
according to Claim 4; and 20  the second network element adapted to manage
multicast 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 25 management protocol removes the protocol header from the
message and forwards the message to the multicast routing protocol without
further processing of the message. 8.The network of claim 7, wherein the
multicast routing 30 protocol is protocol independent multicast - sparse
mode, and wherein the source interest list is formatted according to one of
an internet group management protocol and a multicast listener discovery
protocol. 



20 9.The network of claim 7, wherein the message format does not include
any group record data. 
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