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DRK COLLEGE OF ENGINEERING ANDTECHNOLOGY

A technical seminar presentation

A Survey of QoS MulticastingIssues
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Introduction to multicasting

Proliferation of QoS-aware group applications over theInternet
has accelerated the need for scalable and efficientmulticast
support.

During the life cycle of a multicast session, three
important

events can occur group dynamics, network dynamics, andtraffic
dynamics.

The first two aspects are concerned with maintaining a
goodquality(e.g., cost) multicast tree taking into account

member join/leave and changes in the network topologydue to
link/node failures/ additions, respectively. Thethird aspect is
concerned with flow, congestion, and error control.
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The following types of multicast groups :

Dense groups have members on most of the links or subnets in

the network; sparse groups have members only on a smallnumber of
widely separated links.

Open groups are those in which the sender/source need not be
amember of the group; closed groups allow only members to

send to the group. Permanent groups are those groups that exist
forever or for a

longer duration than do transient groups.

Static groups are those groups whose membership remainsconstant
in time; dynamic groups allow members to join/leavethe group.
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The lifecycle of a multicast group
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A network architecture that aims to provide completesupport for
multicast communication is burdened withthe task of managing the
multicast session in a manner transparent to users.

The sequence of phases/steps relevant to the multicastsession
are:

Multicast group (session) creation Multicast tree construction
with resource reservation

Data transmission

Multicast session teardown
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The source needs to only transmit a single packet down
themulticast tree.

The tree structure allows parallel transmission to the
variousreceiver nodes.

The tree structure minimizes data replication, since the packet
isreplicated by routers only at branch points in the tree.

Data transmission

Once the above two phases have been completedsuccessfully, data
transmission can begin.

During data transmission, the following four types of runtime
events can occur.
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The following four types of runtime events can occur:

Membership dynamics: Since group membership can be dynamic,the
network must be able to track current membership during a

sessions life time.

Network dynamics: During the lifetime of a multicast session, if
anynode or link supporting the multicast session fails, service
will bedisrupted.

Transmission problems: This could include events such as
swampedreceivers (needing flow control) or faulty packet
transmissions(needing error control).

Competition among senders: In many-to many multicasting,
when

multiple senders share the same multicast tree (resources) for
datatransmission, resource contention occurs among the senders.
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Multicast session teardown

At some point in time, when the sessions lifetime has

elapsed, the source will initiate the session teardown
procedures.

This involves releasing the resources reserved for thesession
along all of the links of the multicast tree

and purging all session-specific routing tableentries.

Finally, the multicast address is released and groupteardown is
complete.
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QOS AND MULTICASTING

With the introduction of applications demanding QoS, the
multicast problem becomes more challenging.

QoS requirements in terms of end-to-end delay, delay jitter,
andloss.

Although resource reservation protocols such as RSVP address
theissue of reserving resources for a multicast tree along a
given

path, such protocols do not address how to determine that
path.

The shortest path provides additional performance(QoS) at the
costof network resources . Source-based routing is currently

employed in Distance Vector Multicast RoutingProtocol(DVMRP) ,
dense-mode protocol-independentmulticasting (PIM-dense) , and
Multicast Open Shortest PathFirst (MOSPF)
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Managing group dynamics

The QoS of the multicast tree is not solely affected by
themulticast routing protocol.

Rather , the QoS of the multicast tree is a function of group,
which includes the following issues:

I. QoS-aware routing

II. Tree rearrangement

III. Core/tree migration
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QOS AWARE ROUTING

A multicast tree is incrementally constructed as members join
and leave agroup.

When an existing member leaves the group, it sends a
controlmessage up the tree to prune the branch that no longer has
activemembers.

When a new member joins the group, the tree must be extended
to

cover it.o The QoS requirements of the receiver, a good
QoS-aware multicast

routing protocol should aim to:

Improve the probability of successful join

Minimize the cost of the joining path Minimize the joining
time

Be scalable to large networks.
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Multicast routing protocols can be classified into two
broadcategories: single-path routing (SPR) and multiple-pathrouting
(MPR).

An SPR provides a single path connecting the new member tothe
tree, whereas an MPR provides multiple candidate

paths.

SPANNING JOIN :

In the spanning join protocol, the new member broadcasts
join-request messages in its neighborhood to find on-tree
nodes.

Upon receiving the join-request message, the on tree nodesreply
to this message, and the member chooses the best on-tree node to
connect to from the set of on-tree nodes thathave replied.
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QOSMIC

In QOSMIC , the search for candidate paths consists of two
parallel procedures: local search and tree search. The local
searchis equivalent to spanning join, except that only a
smallneighborhood is searched.

In the tree search, the new member contacts a designated manager
node that is responsible for ordering a subset or on-tree nodes
toestablish a path from them to the member.

QRMP

The QRMP protocol consists of two sequential procedures: single-
path mode and multiple- path mode.

The protocol starts and continues with single-path mode until
itreaches a node that has insufficient resources to satisfy the
joinrequest.

When such a node is encountered, the protocol switches to
multipath
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PARALLEL PROBING

The objectives of the protocol are to minimize the pathsetup
time and to minimize the resource reservationalong the multiple
candidate paths.

To achieve this, the member sends multiple probes,
usingdifferent heuristics for each probe, to an intermediate

destination (ID).Upon receiving the first probe message, the ID
initiates a

parallel probe to the next ID.

Upon receiving later probes, the ID releases the resources

reserved between the ID and the previous ID thoselater
probes.
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Tree re arrangement

In a dynamic multicast session, it is important to ensure that
member join/leave will not disrupt the ongoing multicast session,
and themulticast tree after member join/leave will still remain
near optimal and satisfy the QoS requirements of all
on-treereceivers.

One way to handle dynamic member join/leave is by
reconstructingthe tree every time a member joins or leaves the
session.

Another way to handle dynamic member join/leave is
byincrementally changing the multicast tree through thegraft/prune
mechanism.

This incremental change approach suffers because the quality of
thetree maintained may deteriorate over time.
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Core and tree migration

Another significance of tree maintenance is in core-based

multicasting, where core selection is an important problem
because the location of the core influences the tree cost
anddelay.

The maintenance of a good-quality multicast tree requires
online

selection of a new core, online construction of a multicast tree
based on the new core, and migration of the members fromthe old
multicast tree to the new one.
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Failure recovery in qos multicasting
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TRADE-OFF-INVOCATION OF CORE MIGRATION

Maintaining a good-quality tree requires frequent core

migration, but incurs service disruption and overhead.
Thus,there exists a trade-off between

1) minimizing service disruption and overhead

2) maintaining a good-quality tree (i.e., cost).

TRADE-OFF-MULTICAST TREE CONSTRUCTION :

During tree construction, again there exists a trade-off between
cost of the tree and service disruption.

TRADE-OFF- TREE MIGRATION :During tree migration, there exists a
trade-off between service

disruption and resource wastage.
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Failure recovery in qos multicasting

The most important aspect of failure recovery is to minimize
servicedisruption. For unicasting , one type of failure handling
approachis the protection-based approach , wherein dedicated
protectionmechanisms, such as backup paths, are employed to cope
withfailures.

This approach is more suitable for hard real-time
communication,where in every packet is critical.

The other type is the restoration-based approach in which ,
ondetection of a failure, an attempt is made to reroute(restore)
the

path around the faulty nodes/links with minimal
servicedisruption.
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Failure recovery in core-based multicasting

Core selection and tree construction : A new coremust be
selected from a list of candidate cores witha multicast tree that
minimizes service disruptionand tree cost.

Local recovery: Once a core failure or link/node failurehas
occurred, recovery may take place on a localscale whereby nodes
contact other nearby nodes and

perform local rerouting.

Global recovery : In the event of a severe failure, it may be
necessary to globally recover the multicast group.

For these instances, the new core must be evaluated andthe
members of the multicast tree must be migratedto the new tree.
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Targeting toward next-generat ionarchitectures

The adaptation of these solutions to aggregation based
QoSarchitectures such as differentiated services (DiffServ)
isnontrivial due to several architectural conflicts:

I. DiffServ requires that the core routers be stateless,
whereasmulticasting relies on pergroup state information at
allnodes in the multicast tree.

II. DiffServ employs sender-driven QoS, whereas multicasting

typically employs receiver-driven QoS to
accommodateheterogeneous members.
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ConclusionWe focus on two key issues managing group dynamics and
failurerecovery. These issues have a profound impact on QoS
multicastrouting and the QoS experienced by the end user.

Join/leave QoS routing : Although significant work has beendone
on QoS routing, the currently proposed schemes do not

meet all of the goals of a good multicast routing protocol.Tree
maintenance : Tree rearrangement has received significant

attention [10] in the recent past and needs further research

Core and tree migration: Although there has been some work on
online core evaluation, to the best of our knowledge there isno
work on tree migration taking the service disruption aspectinto
account.
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Failure recovery : As of today, very little work for
link/nodefailure in core-based trees has been done on
failurerecovery in multicast communication

Interaction with QoS architectures : The interactions of

multicasting with QoS architectures need further research.
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