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Abstract 
As IP multicast experiences much difficulty in commercial deployment. In order to overcome it, application-level multicast 
(ALM) is used, where the multicast-related functionalities are moved to end-hosts instead of network routers. The IP multicast 
and Application-level Multicast are compared in introduction part. We are presenting here a new multicast routing scheme for 
ALM which has network survivability aspect for any node failure. We describe this scheme in detail with required network.  
 
Keywords: Overlay network, node disjoint path, survivability 

1. INTRODUCTION 
In IP multicast, the routers replicate packets [1]. In Fig-1.1, we show the mechanism of IP multicast, where the end-hosts 
are denoted by circles and the routers by squares, with the cost of a link as indicated. Source S needs to deliver data to 
recipients H1 to H3. Routers R1 to R5 replicate and forward data packets along the physical links formed by the spanning 
tree rooted at source S. IP multicast has been not widely deployed, mainly due to the following reasons [5]: 

 
Fig-1.1: Packet flows for IP multicast 

 
 Multicast management issues — IP multicast does not provide solutions for group management, multicast address 

allocation and support for network management [2]. 
 Stateful routers — In IP multicast router needs to maintain per group state for packet replication. This state-keeping 

makes routers unscalable in terms of the number of multicast groups that can be supported. 
 Lack of support of higher level functionalities — IP multicast is based on best-effort data delivery, and hence is not 

reliable for some applications such as multi-party games and software distribution.  
 

Due to the above discussed problems, researchers have recently shifted their attempts from the network layer to the 
application level, i.e., the multicast-related functionalities are moved from routers to end-hosts. This is so-called 
application-level multicast (ALM). 

 
Fig-1.2: Packet flows for application-level multicast 

 
We show an example of ALM delivery mechanism in Fig-1.2. Here source S establishes unicast connections with H1 and 
H3, while H1 in turn delivers data to H2 via unicast. Multicast is hence achieved via piece-wise unicast connections. End-
hosts are responsible for replicating and forwarding multicast packets. 
In this way, the spanning tree of ALM forms an overlay topology which consists of only end-hosts and unicast 
connections between end-hosts. In discussing ALM, we hence often can abstract the network to consist of end-hosts only. 
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Implementing multicast functionalities at the application level addresses many issues associated with IP multicast, and 
comes with a number of strengths [5]: 
 Absence of multicast routers — ALM is built on an overlay topology without the need of multicast routers.  
 Leverage of current unicast protocols — since the connections are based on unicast, the existing functionalities of 

unicast protocols in the transport layer can be directly applied in ALM. 

2. MULTICAST ROUTING 
In multicast routing group management is required. Some applications, widely-separated processes work together in 
groups, for example, a group of processes implementing a distributed database system. Each router computes a spanning 
tree to know which of their hosts belong to which groups. They forward the information to their neighbors and this way 
the information propagates through the subnet. When a process sends a multicast packet to a group, the first router 
examines its spanning tree and prunes it, removing all lines that do not lead to hosts that are members of the group[4]. 

3. NODE DISJOINT PATH NETWORK 
In this network we always have at least two paths in between any two nodes that we selected. Main feature of this network 
is that these two paths (that are in between the selected nodes) are having no node common that why these two paths have 
no dependency over each other. That’s why they are called node disjoint path and such type of network that is formed is 
called node disjoint path network. This property of this network facilitates us that if in between any two nodes we have 
single link failure, then we have surety that we are having one more path ready for the data transmission and it will not 
be affected by the first path failure. Due to this path failure, the working of the given network would not be affected. 
Another advantage is the simplicity of this network. This network can be easily formed as well as can be easily 
programmed; hence this algorithm can be easily implemented over the network. 
Algorithm: Algorithm of the formation of this network is very simple and is as described below.  
 Each new node is allowed to be connected to only two nodes.  
       Nodes are attached to each other by comparing their degrees. The new node will be connected to 

those two nodes which are having the least degrees so as to confirm the formation of the efficient network. Degree of 
a node can be understood as the number of nodes connected to that node.  

 If a new node finds the degree of the many nodes to be same then it will be connected to the recently connected 
nodes.  

4. CONSTRUCTION OF NETWORK 
Firstly we consider one node is present there. Now second node comes and attached to first because it has only one option. 
Third node attached to 1st and 2nd node. As the 3rd node is a new node hence it is allowed to get connected to the two 
nodes as it has been described. Hence it will get connect to them and the network formed with these three is shown below.  
Here we see that degree of the 1st, 2nd and the 3rd node is two.  
Degree (node1) = degree (node2) = degree (node3) = 2 

 
Fig-4.1-Single node, two nodes and three nodes in the network 

5.  
Now when the 4th node comes, then it sees the degrees of the nodes it found that the degree of all the nodes are same and 
are equal to the two hence it can get attached to any two of the three nodes. It gets attached to node three and node two. 
Thus our formed network will be as below.  
From the formed network below the degree of all the nodes get changed and we find that the degree of the node one 
remain two while the degree of the node two and three changed to three. Since node four is connected to only two nodes 
hence it also has degree same as node one and equal to two.  

 
Fig-4.2- four node network and five node network 
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Now when the 5th node comes, it sees the degrees of the nodes it found that the degree of the node1 is one, the degree of 
the node2 & node3 is 3 and the degree of the node4 is two. On comparing the degrees of all the nodes it found the least 
degrees of the 1st and 4th node. Hence node five decided to connect with the node4 and the node1.  
Again when the 6th node comes, it sees that the degree of the node1, node2, node3, node4 is three and the degree of the 
node5 is two. It compares the degrees of all the nodes and found the degree of node5 is two and the degree of all other 
node is equal to three. Hence it decides to connect with the node5 and the node4. Thus the network form will be as shown 
above. 
Now we see that the degree of the node one is three, the degree of the node two is three, degree of the node three is three 
and the degree of the node four is four, the degree of the node five is three and the degree of node six is two.  

 
Fig-4.3- Six node network 

 
Continuing this whole process we find that we can form this network very easily and can have as many nodes as we want 
in this network. The below shown is for the twelve nodes and we can extend it by following the above procedure. 

 
Fig.4.4. An Efficient Network Formation 

5. LIMITATION OF THIS NETWORK 
Apart from all its attractive features this network has some limitations too. This network is designed for less degree of 
nodes (max four) and less links between nodes. That’s why for any two nodes the path has more number of hops than a 
network which has high degree of nodes.  
The another limitation of this network that after the single link failure the second path that we have in between the two 
nodes may not be of that cost as of the first one. It is possible that the second path that we are having is of more cost than 
the first one. 

  
6. Average Degree of Network: 
In this network a node can have maximum degree four. That means a node can connect maximum four nodes. And each 
individual node can have maximum of four links. If we analyze previous constructed network (above 5 nodes networks) 
then we get some results- 
 Node1, node2, node3 have degree three. 
 Last node connected in the network has degree two. 
 Second last node connected in the network has degree three. 
 Except from node1, node2, node3, last node and second last node all nodes has its maximum degree four. 
On the basis of above discussed point we can calculate the average degree of the network. 

n=N

n=1
(degree of node n)

Average degree of netw ork=
total number of nodes


 

 
Where n is node number. For example we take 12 node network. Now calculate the average degree of the network is 
given as.  

n=12

n=1
(degree of node n)

Average degree of network=
total number of nodes


 

3 3 3 4 4 4 4 4 4 4 3 2                                           =
12

                     = 3.5 
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The average degree of network is 3.5 for 12 nodes; node disjoint path network. If we calculate average degree of different 
network then we get different results these are summarized in the table 5.1. the average degree of network will be tend to 
four. 
 

Table 6.1. Average degree of various networks size 
S.N. Number of nodes  

In the Network 
Average degree  

of network 
1 3 2 
2 5 2.8 
3 10 3.4 
4 20 3.7 
5 50 3.88 
6 100 3.94 
7 150 3.96 

Now from table.6.1 we can plot this on graphical form as shown below. This clearly shows the concluding point. 
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Fig-6.1. average degree of network verses network size 

 
From the above table and plot it is clear that the average degree of node is approaches to four as the number of nodes is 
increases in the network. 
 
7. Network Survivability 
It is well known that a communication network failure can have an extremely crippling effect on today’s society. In the 
future, as more application employ multicast routing, a strong need will emerge for algorithms that can be employed by 
survivable multicast routing algorithm. 
A survivable routing algorithm is designed so that it can survive multiple link or multiple node failures. When failure 
occurs the routing protocol reroutes the connections so that to minimize the network wide data loss. The routing protocols 
employ various rerouting algorithms to provide survivability against multiple link (or node) failures. These techniques 
can be broadly classified into two categories: protection and restoration[3]. 
In protection, extra network resources are reserved during the connection setup phase in order to implement survivability. 
The network resources used for protection may be reserved separately for each failure scenario; alternatively, the 
resources used for protection may be shared among different failure scenarios. 
In restoration, the network resources are dynamically reassigned in the event of a failure. Usually packet-switched 
networks employ restoration to implement survivability[3]. 
The proposed scheme discussed in the paper has both protection and restoration.  The network constructed in such a way 
that there always exists an additional path for protection; and when node fail occurs network is reconstructed for 
restoration. That’s why this scheme is very much useful for multicast routing. 
The network is constructed as discussed in previous section. Here we are showing the network for 16 nodes (0 to 15) as 
shown in the fig-7.1.  

 
Fig 7.1-Network having 16-nodes only 
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7.1 Reliability for Single Node failure 
The above network figure shows the 16 nodes only and we can connect any number of nodes by this way. And this 
network always has two node disjoint paths between any pair of nodes. 

 
For example paths between node0 to node15 are 
Path1:  0->4->6->8->10->12->14->15 
Path2:  0->1->3->5->7->9->11->13->15 

 
These two paths are node disjoint path. If node 6 got fail due to any reason then path1 is break and data can not reach to 
destination node by path1 then data will send through path2. This shows that this network having facility to send data 
from alternative path which is always ready for any pair of nodes. That’s why we have no wait for data transmission 
between any pair of nodes if any node is fail between source and destination. If source-node or destination-node is fail 
then we can not be send/received data. 

 
7.2 Network Reconstruction: 
The network also has facility to reconstruction of the network when any node failure occurs.  When any node is fail in the 
network. We remove all links connected to that node. As for node6 fail links between 4->6, 5->6, 7->6and 6->8 are 
removed in reconstructed network. And we connect the first hop nodes of failure node in a ring form with the help of 
some new link formation. We know that if a ring is form between a group of nodes then it is confirm that there we be 
defiantly two node disjoint path between any pair of nodes in the group. 
Here some new links are formed to connect all nodes in the ring and also maintaining the network construction criteria. 
As in node6 failure case we form new link 4->8.  When this new link is formed the first hop nodes of node6 are 
connected in the ring form; like in figure node4, node5, node7 and node8 are connected in ring form. If we take a deep 
analysis then we get that the all first hop nodes of failure node are form only one new link between minimum node 
number to maximum node number. As in figure first hop nodes are node4, node5 node7, node8; so node4 (min) and 
node8 (max) form a link 4->8. Now this network again starts to provide the facility of two paths between any pair of 
nodes present in the network. 

 
Now paths between node0 to node15 are 
Path1:  0->4->8->10->12->14->15 
Path2:  0->1->3->5->7->9->11->13->15 

 
Now here both paths are also node disjoint path. Data can be send by any path but Path1 have less cost (may be equal) to 
Path2 cost. 

 
Fig 7.2- Node-6 fails and generation of new link 

 
8. ALM PROTOCOLS: 
In this section we have discussed different ALM Protocols such as Narada, Delaunay Triangulation, Scribe, Nice, 
Overcast and OMNI. Although there are many other protocols are implemented, but we are considering only these six 
protocols to representing the ALM Protocols. 

A: Narada Protocol  

Narada is suitable for Internet conferencing applications, where participants can be both sources and receivers at the same 
time. In Narada, an overlay mesh is constructed by periodically adding and dropping connections between hosts. A host 
periodically exchanges control messages with its neighbors to maintain connectivity & build its own routing table with 
the shortest widest path algorithm of which bandwidth & latency are considered primary & secondary metrics, 
respectively. 

A joining host first obtains a list of already-joined hosts from a rendezvous point (RP). The joining host then randomly 
selects a few of them to connect. Through periodic exchange of refresh messages among neighbors, the changes in 
membership due to joining or leaving of hosts can eventually be propagated to all hosts. In Narada, reverse path 
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algorithm is used to multicast packets: when host receives a multicast packet from source, it forwards the packet to those 
neighbors from which host is on the shortest path to source [10]. 

Narada uses a periodic mesh refinement algorithm to add or drop connections so as to improve the overlay mesh. A host 
periodically probes some other hosts to evaluate the overall delay that can be reduced if connected to them. If the 
reduction of a host is above a certain threshold (the adding threshold), host connects to it. Meanwhile, host also computes 
the consensus cost of an edge between its neighbors. For all the shortest paths from host to the other nodes in the network, 
host computes the number of them include consensus cost as one of their edges. If this cost is below a certain threshold 
(the dropping threshold), the edge is disconnected. 

Note that the adding and dropping thresholds are not fixed values, but are functions of maximum and minimum fanout of 
all the nodes in the overlay mesh. Therefore Narada controls the maximum and minimum fanout to avoid a host from 
having too many connections and becoming a bottleneck. 

Narada is not scalable in term of the number of hosts. This is because [4]: 

 As a flat routing algorithm, the shortest widest path algorithm holds the fact that the size of routing table is as large 
as the group size. Therefore the state maintained by a host is in the order of O(N). 

 A control message contains the states of all hosts in the group; therefore, the total control overhead in the system is 
high for large groups (O(N2)). 

Another potential problem is that Narada’s convergence time can be very long. It is difficult to form a stable mesh, even 
after a very long time. This is due to the inconsistent criteria for adding and dropping edges. 

B: Delaunay Triangulation (DT) 

In DT, each host has a geographical coordinate and hosts first form an overlay mesh based on these coordinates. Compass 
routing is used to route a packet from one point to another. DT protocol connects the nodes together in a triangular 
manner so that the mesh satisfies Delaunay Triangulation property, i.e., the minimum internal angle of the adjacent 
triangles in the mesh are maximized [11]. 

In DT protocol, mesh partitioning is detected with the DT server. For each connected mesh, one and only one host is 
elected as leader (usually the leader is the one with the greatest coordinate1). The leader periodically exchanges control 
messages with the server. When the mesh is partitioned, there would be more than one leaders communicating with the 
server. The server can then recover the partition by requesting one of them to connect to the others. 

 
Fig-3: Restoration of DT property by disconnecting a from c and connecting b and d. 

As compared to Narada, DT protocol is much more scalable in terms of the number of hosts. This is because compass 
routing is a kind of local routing, which is based on the coordinates of hosts only directly connected to a node. Therefore 
the size of the routing table maintained by a host depends on the number of neighbors it has only, which is on average 
less than or equal to six. However, DT protocols come with the following two weaknesses[7]: 

 Inaccurate host location estimation — The geographic locations of hosts in general do not correlate well with the 
latencies between hosts in the Internet; therefore, the end-to-end delay along a DT overlay may be quite large. 

 Single point of failure — The partition detection and recovery scheme relies on a DT server, which forms a single 
point of failure. 

C: Scribe Protocol 

In Scribe, there are many hosts in the network but a multicast group only covers or spans a subset of them. Those hosts 
which are not group members take part in packet forwarding in the Scribe network. A possible application for Scribe is 
Internet chatroom, where usually a small set of users out of a possibly large pool belongs to the same multicast group. The 
large pool of hosts jointly takes part in forwarding packets for the group members in the system[6]. 

Scribe provides multicast group management for data delivery. It builds on top of Pastry, which provides the actual host-
to-host routing and content-delivery mechanisms. Scribe first connects hosts together as a Pastry overlay mesh, i.e., the 
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larger group. Then it constructs an overlay tree for each multicast group on top of the mesh such that the tree branches 
are embedded with the mesh edges [12]. Clearly, a host can be a tree node of multiple overlay trees. When a host receives 
a packet of a multicast group, it simply forwards the packet to all of its children in the corresponding multicast overlay 
tree. In Scribe, the non-leaf nodes are referred to as forwarders since they forward data to their children for data 
dissemination. 

A multicast group in Scribe is assigned with a key (the group identifier), which is in the same key space as Node ID. A 
joining host first sends a join request with the group identifier as the destination key along the Pastry overlay until the 
request reaches a host receiving data of the same multicast group. The join request turns all hosts along the path into 
forwarders even though they are not members of the multicast group. Therefore, the overlay tree is an aggregation of 
Pastry paths from the interested hosts to the host whose key is numerically closest to the group identifier. This tree is free 
of loops because the distance to the destination progressively reduces upon each hop.  

To maintain the connectivity of the overlay tree, each host periodically sends refresh messages to its children. To reduce 
the refresh overheads, multicast packets can serve as implicit refresh messages. There is also an algorithm to remove 
bottleneck in the data delivery tree by limiting the children number of a host through delegation of its children to other 
nodes [12]. When a host is overloaded, it first identifies the multicast group which consumes the most resources and 
sends a control message appended with its children Node IDs to the farthest child within that group from itself. Upon 
receiving the control message, the child then chooses a new parent among the children listed in the message.  

The size of the routing table at a host in Pastry is O(log2
B M), and hence Scribe is scalable in terms of group size. 

However, the tree-building algorithm requires a host to serve other groups not of its interest. Moreover, the performance 
of Pastry routes depends on the key distribution. There may be cases where even if two hosts are very close in location 
together, they may be separated by many hops on the Pastry overlay due to their poor match in prefixes. As a result, a 
high stretch value results. 

D: NICE Protocol 

NICE is suitable for low-bandwidth streaming applications with a large number of receivers. It organizes hosts into a 
multi-layer hierarchical structure, with the highest layer consists of only one host and the lowest layer consists of all the 
hosts in the group. A host joins a number of layers in a bottom-up manner, and hosts of the same layer are grouped into a 
number of clusters[8].  

 
Fig-4: In NICE, the joining host selects a cluster on layer L0 to join with by successively probing from highest layer to 

lowest layer. 

We show an example of NICE in Fig-4, where shadowed boxes denote clusters, and white circles denote end-hosts. All 
hosts (i.e., A to H) join the bottom layer (L0), where hosts are grouped into a number of clusters (namely, 0 1 2

0 0 0; ;C C C and 
3
0C  ). The leader of each cluster (B, D, F and H) joins the layer one level up (L1). The grouping of hosts into clusters and 

selection of cluster leaders are then repeated. 

In NICE, the clusters are organized into a hierarchical tree, with the upper cluster branching out a number of child 
clusters in the lower layer. A host may join multiple layers, and belong to different cluster in different layer. We denote a 
host’s cluster peers as the set of all the nodes sharing clusters with the host. Unlike Scribe, the overlay tree for data 
delivery in NICE is not pre-constructed. When a host receives a multicast packet from a host of cluster c, it simply 
forwards the packet to all its cluster peers except those in cluster c. Referring Fig-4, when host D receives a multicast 
packet from host B of cluster 1

0C  , it forwards the packet to its cluster peers in 2
0C  and 0

1C  , i.e., nodes H and C, 
respectively. Therefore the maximum path length is twice the number of layers (i.e., O(logk(N))), where k is the cluster 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 2, Issue 8, August 2013   ISSN 2319 - 4847 
 

Volume 2, Issue 8, August 2013 Page 50 
 

size, and the maximum node stress is equal to the product of the cluster size and the number of layers (i.e., O(k 
logk(N)))[7]. 

To maintain the overlay topology, a host periodically sends heartbeat messages to its cluster peers. Therefore, sudden 
leaving of any member can be detected through the loss of heartbeat messages. NICE also limits the size of a cluster from 
k to 3k-1. A cluster will split into two clusters if its size is above the upper bound, or merges with another cluster if its 
size falls below the lower bound. 

NICE is efficient in terms of end-to-end delay, since the path length of forwarding a data packet is of order O(logk(N)). 
However, NICE creates bottlenecks at the top-layer and higher-layer nodes, since all the joining members have to query 
one node at each layer of the hierarchy. 

E: Overcast Protocol 

Overcast is designed for single-source applications, e.g., TV-broadcasting. It tries to maximize each host’s bandwidth 
from the source. Latency is not the major concern. 

A new member joins the multicast tree by contacting its potential parents. The root node is all new nodes’ default 
potential parent. The new node estimates its available bandwidth to this potential parent. It also estimates the bandwidth 
to the potential parent through each of this potential parent node’s children. 

If the bandwidth through any of the children approximates to the direct bandwidth to the potential parent, the closest one 
(in terms of network hops) of all the qualified children becomes the new potential parent and a new round commences. If 
there is no qualified child, the procedure stops and the current potential parent becomes new node’s parent. 

To estimate the bandwidth, the node measures the download time of 10K bytes, which includes all the service costs. If the 
measured bandwidths to two nodes are within 10% of each other, we consider the two nodes equally good & select the 
closer one [7]. 

A node periodically re-evaluates its position in the tree. It measures the bandwidth to its current siblings, parent and 
grandparent. It will move below its sibling if that does not decrease its bandwidth back to the root. Also, it will move one 
level up for higher bandwidth. 

 
Fig-5: The joining procedure of Overcast. Node H is the new member. 

In Overcast, each member maintains its ancestor list for partition avoidance and recovery. A member rejects any 
connection requests initiated by its ancestor(s) to avoid looping. When a member detects that its parent has left the 
multicast group, it connects to its ancestors one by one, from its grandparent to the root, until a live member is found. 
Therefore, the loading is distributed along the path to the root, and the root is not easily overloaded. 

Overcast also includes an “up/down” protocol for information exchange. Each node, including the root, maintains a table 
of information about all its descendants and a log of all changes to the table. Each node periodically checks in with its 
parent. If a child fails to contact its parent within a given interval, the parent will assume the child and all its descendants 
have “died”. It will then modify the table. A node also modifies the table if new children arrive. During these periodical 
check-ins, a node reports new information that it has observed. By this protocol, the root can maintain up-to-date 
information about all the other nodes. 

F: OMNI 

This scheme allows a multicast service provider to deploy a large number of MSNs without explicit concern about optimal 
placement. Once the capacity constraints of the MSNs are specified, this technique organizes them into an overlay 
topology, which is continuously adapted with changes in the distribution of the clients as well as changes in network 
conditions[13]. 
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Fig-6 OMNI Architecture 

This scheme is most useful for latency-sensitive real-time applications, such as media-streaming. Media streaming 
applications have experienced immense popularity on the Internet. Unlike static content, real-time data cannot be pre-
delivered to the different distribution points in the network. 

Therefore an efficient data delivery path for real-time content is crucial for such applications. The quality of media 
playback typically depends on two factors: access loads experienced by the streaming server(s) and jitter experienced by 
the traffic on the end-to-end path. OMNI architecture addresses both these concerns as follows[13]:  

 Being based on overlay architecture, it relieves the access bottleneck at the server(s), and 

 By organizing the overlay to have low-latency overlay paths, it reduces the jitter at the clients. 

For large scale data distributions, such as live web-casts, we assume that there is a single source. The source is connected 
to a single MSN, which we call the root MSN. The problem of efficient OMNI construction is as follows: 

Since the goal of OMNIs is to minimize the latencies to the entire client set, MSNs that serve a larger client population 
therefore, more important than the ones which serve only a few clients. The importance consideration of the OMNI is its 
ability to adapt the overlay structure based on the distribution of clients at the different MSNs. It iteratively modifies the 
overlay tree using localized transformations to adapt with changing distribution of MSNs, clients, as well as network 
conditions. The scheme efficiently converges to near-optimal solutions. 
 
9. Classification of ALM Protocols:  
The classification can be done on the basis of different point such as architecture, control, approach, design objectives etc. 

9.1. Architecture: Peer-to-peer or Proxi-based:  
A peer-to-peer (P2P) approach constructs the overlay across end-users with all functionalities being vested with these end 
users. P2P architecture has the attractive property of scalability. This is because being distributed; each peer needs only to 
keep state for a small number of peers. Its other advantages include the simplicity of set-up and deployment, its resource 
sharing capability as well as dynamicity. Their vast combined resources such as physical connectivity, computing 
resources may be heterogeneous but they can be individually harnessed according to their capacities. P2P systems thus 
provide redundancy as a single failure will not radically affect the big group. Peers can be dynamically deployed in large 
numbers and at hot spots quickly with minimum prior configuration. The merits of using proxies as opposed to any end 
hosts lie mainly in their functional dedication. Being dedicated, homogeneous and better provisioned than individual 
hosts, proxies are thus more reliable and robust to failure. Proxies are persistent beyond the lifetime of individual hosts. 
They are more intelligent than end-hosts as they can provide value-added services such as being pre-configured with 
application specific components to render them application aware. In addition, they can be positioned at strategic 
positions such as co-locating with IP routers or at hotspots to provide more efficient services. However, there may be 
problems with the acceptance and deployment of such proxy, and when compared to P2P systems, it is less responsive to 
changing environment conditions as proxy placement is usually static and has to be manually deployed. ALMI, Narada, 
NICE and Yoid have peer-to-peer based architecture; while OMNI, Overcast are 2- tier proxy-based architecture. OMNI 
uses Multicast Service Nodes (MSNs) and Overcast uses Overcast nodes[13].   

9.2. Control: Centralized or Distributed 
A centralized approach to the overlay tree creation problem refers to the vesting of all responsibilities for group 
management, overlay computation and optimization with a central controller. The controller maintains group 
information, handles group membership, collects measurements from all members, computes optimal distribution tree 
and disseminates the routing tables to all members. The main advantage of a centralized controller is in the great 
simplification of the routing algorithms, the more efficient and simpler group management and the provision of a reliable 
mechanism to prevent tree partitions and routing loops. However, the centralized nature limits its scalability and poses 
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other reliability problem as it is more susceptible to a central point of failure while it helps to alleviate problems of tree 
partitions and looping. Being simple and easy to deploy, the centralized approach is a fair choice for small-scale 
applications[13].  

The distributed approach is receiver based and it distributes the responsibilities of group membership and overlay 
topology computation to the individual nodes of the overlay network. It is therefore relatively more robust to failure as 
failure of an individual node will not impact the entire group. Having no central controller as a potential bottleneck, the 
distributed approach is thus more scalable and robust. However, a fully distributed approach causes excessive overheads 
and is not as optimal and efficient in building optimal overlay. 

9.3 Approach: Mesh First or Tree First 
The distributed approaches further differ in the way they create the overlay topology: some of them first create the tree 
topology while others first create a mesh topology. The “mesh first” approaches are Narada, Scattercast, the proposals 
that assign an arbitrary coordinate to each member and then perform Delaunary triangulation, Content-Addressable 
Networks (CAN) and Bayeux. The “tree first” approaches include YOID, Overcast, HMTP, NICE, and Tiers. Some of 
them (HMTP) rely on a recursive algorithm to build the tree: a newcomer first contacts the tree root, chooses the best 
node among the root’s children, and repeats this top-down process until it finds an appropriate parent. The clustering 
solutions (NICE) create a hierarchy of clusters, i.e. sets of nodes “close” to each other. Newcomers recursively cross this 
hierarchy to find the appropriate cluster. 

 
9.4 Design Objective: Efficiency or Scalability 

9.4.1. Source Based Trees:  
Narada protocol uses source based trees. In this approach, as the group size increases, control overheads increase very 
rapidly with the number of   trees hence not efficient for large group, though suitable for a small group. [efficient but not 
scalable] 

9.4.2. Single Shared Tree:  
YOID protocol uses single shared tree. It can support a fairly large group. But since all the members are in one single tree 
and each node has out degree bound ( due to limited bandwidth and processing ability of end user terminals), the depth of 
the tree will be high and hence will have high latency, though suitable for non-interactive applications e.g. Video On 
Demand. [scalable but not efficient]  

9.4.3. Multiple Shared Tree: 
In this approach multicast trees are more than one but far less than total number of sources. This approach is extremely 
useful when both the number of senders and the group size are very high. With this approach, at the one hand, total 
number of trees are small and hence overhead is not so large; on the other hand, tree depth is also not so large and hence 
latency is not so large. For n nodes and s sources, m trees are formed where 1 < m << s. Thus protocol cost is only m 
times higher while the delay is controlled. 
 
10. OPEN ISSUES FOR WORK  
10.1. Tree Refinement 
Tree refinement is the reorganized as shuffling of the nodes in the tree. This is usually conducted to enhance the system 
performance. In ALM, the quality of the path between any pair of members is comparable to the quality of the unicast 
path between that pair of members. Typically a lower diameter tree performs better than a higher diameter tree. Hence, 
refinement is a way to improve the quality of the ALM structure once it is already constructed. A key point is that, if a 
node with zero out-degree joins to a multicast session, the tree can not be extended beyond that point which ultimately 
increases the height of the tree. To handle such situations refinement acts as a solution. But it is an expensive operation. 
This is because protocols require too much information to carry out the operation. Research should therefore be conducted 
to find efficient mechanisms to determine whether or not refinement is applicable to a particular node.  

10.2. Two Conflicting Design Goals 
Another open issue is balancing the two conflicting design goals:  

• Minimizing the length of the paths (usually in terms hops) to the individual destinations  
• Minimizing the total number of hops to forward the packet to all the destinations 
 
11.   Future Work: 

 In this scheme we have provided facility for network reliability for single node fail at a time. One can implement this 
for any number of nodes fails at a time. And also facility to reconsider the node if any failure node starts work again. 
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 This network have very simple algorithm by which nodes are connected. This scheme can be use to replace any existing 
network construction  algorithm. 

 This whole work can be simulated in other simulation software, which will provide better understanding. The Turbo 
C++ has some limitation so this work is performed for 160 nodes only. 

 In this project I have not show the packet flow in the network. One can implement data packet flow in this network 
using NS-2  

 Comparison of this scheme to other existing schemes. 

 

12.  CONCLUSION 
ALM implements multicast-related functionalities at the application level. Such technique promises to overcome the 
deployment problems associated with IP multicast. In ALM, since packets take more hops to reach all members, it has 
higher delay and stress. In this paper, we have reviewed a number of application-level protocols. 

Narada, though not scalable due to its flat routing protocol, is robust in term of fault tolerance since mesh partitioning can 
be detected and recovered without the need of a rendezvous point. In contrast, DT is more scalable due to its local routing 
protocol, although the DT server may be the single point of failure. Scribe supports applications where the tree spans only 
a subset of hosts. However, a host in Scribe may need to forward packets for other multicast groups, which raises some 
incentive issue in its deployment. In NICE, the maximum path length and node stress grows only logarithmically with the 
group size. Overcast targets optimal bandwidth allocation and considers latency as a supplement. OMNI adapts changing 
distribution MSNs, clients as well as network conditions. 

Compared to IP multicasting, ALM has certain disadvantages such as longer delays and less efficient traffic generation. 
However, due to its overwhelming advantages for certain applications, such as immediate deployability and application-
specific adaptation, it can be a practical solution to many of the existing problems in multi-user communications. The fact 
that an ALM protocol can be developed and deployed on the Internet without the need to make any changes to the 
existing network infrastructure, and the ability to evolve and apply modifications to the protocol quickly and easily at the 
application layer has helped the ALM approach to have a quicker start compared to other multi-user communications 
solutions.  

The popularity of application layer multicasting continues to grow in different fields as an alternative to native IP 
multicasting. These include news group, video conferencing, internet games, interactive chat-lines, distant learning, and 
video on demand just to name a few. Although ALM is considered as an active research topic over the last decade, still 
there are many open issues to continue research for creating efficient and robust ALM protocols in terms of application 
domain requirements and the quality of service. 

In the proposed network there are two node disjoint paths are always available. Our proposed network has facility to 
reconstruct the network after any link/node failure. With the help of this network all the application layer multicast 
related functionality can be implemented over this network in efficient manner. Its algorithm is very simple and with the 
help of this algorithm we can network which has any numbers of nodes.  
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