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                    I. INTRODUCTION  

Client-server architecture has been the modus 

operandi of the internet for a long time. In such 

systems, there is a clear distinction between the role 

of client and server nodes. The client node is the 

requester of the resource (which may be a webpage, 

music file, video stream or even a service) and the 

server node is responsible for processing these 

requests and replying with the desired resources. All 

the processing is done at the server.  

 

This architecture worked well as long as the 

capabilities of client and server nodes were of 

different orders of magnitude. But improvement in 

processing capabilities of local machines and the 

bandwidth capability of internet reduced this 

difference significantly. The client nodes, equipped 

with powerful processors and faster internet, became 

capable of evolving from passive recipient to an active 

participant in the system. Traditional client-server 

architecture was unable to tap in to this potential. 

Moreover, as the number of devices connected to the 

internet increased, the client-server architecture 

suffered from scalability and single point of failure 

issues. Hence, peer-to-peer architecture was 

developed as an alternative. 

 

 

 

1. DHT Overview 

A Distributed Hash Table (DHT) based protocol is 

used to provide the overlay over which the streaming 

trees can be constructed. In DHT based systems, each 

resource is identified by a <key,value> pair. The set of 

all possible keys forms the key space. For e.g., if each 

key is a m-bit long sequence, the keyspace would 

comprise of all possible 2m combinations.  

 

The keyspace is partitioned among the nodes of the 

network.  Each node  is responsible for maintaining 

the resources whose key lies in its region of the 

keyspace. Finally, a routing algorithm describes how 

the queries are routed in the network to locate the 

resources. Different implementations give rise to 

different systems. Chord [10] is the preferred choice 

for this thesis but other DHT based protocols such as 

Tapestry [12] or Pastry [11] can also be used. 

 

2. CHORD 

Chord is a scalable peer-to-peer look up protocol 

designed to construct an overlay network based on 

DHT. As described earlier, each node as well as 

resource in the system is identified by a m-bit long 

node-id and resource-id (key) respectively, with each 

node maintaining a subset of the resources. By 

constructing and maintaining efficient routing 

structures, a resource can be located in a maximum of 

Abstract- In this research, a distributed algorithm with minimal central control is presented which organizes 

the newly arrived peers into hierarchical positions to reduce competition among them. This hierarchical rank is 

then used to construct different sub-stream trees. The video stream is divided into sub-streams and each sub-

stream is pushed over a separate sub-stream tree. Only the peers at the top of the hierarchy will directly 

access the scares initial resources and in turn forward the stream to those below them in the hierarchy. Thus, 

by utilizing the resources provided by the newly arrived peers in handling flash crowd, better system scale can 

be achieved. 

 

 Keywords- P2P Network, Content Delivery Networks (CDN), Distributed Hash Table (DHT). 

 

 

 

 

 

 



Author et al. International Journal of Science, Engineering and Technology, 2019, 7:3  

Page 2 of 4 

 

O(log2(N )) hops, where N is the number of nodes in 

the Chord overlay.The mechanism for mapping 

resources to nodes and routing queries over the 

network.  On bootstrapping, each node contacts the 

bootstrapping server and receives a list of existing 

nodes. It then connects itself in the chord overlay and 

starts to populate its routing tables by exchanging 

information with other nodes. Chord supports 

multiple joins and can bootstrap large- scale DHT 

networks. 

 

II .CONSTRUCTION OF STREAMING TREES 
In this case, the parent Node accepts child n Node as 

its child and the process is completed for child Node. 

If the number of fertile children of parent Node 

becomes k, it sends a deregistration message to 

#(stream[s] level[l-1]) to remove  itself from the feed-

forwarder  list. 

 

 
 

Figure 1 Flow chart for selecting fertile tree. 

                         III. RESULTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Time taken for 90% of the nodes to get all 

the sub-streams (stabilization time) for different 

values of t. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Average and maximum value of average 

latency at each node for different values of t 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Average and maximum buffer size 

required at each node. 
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Figure 5 Number of sub-streams received by nodes 

at different times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 System stabilization time for different node 

arrival rates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Stabilization time of the system for 

different values of Us. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 Stabilization time of the system for 

different values of k. 

 

IV.CONCLUSION 
The proposed method consists of two major steps 

(1) Arrange the newly arrived peers in different 

levels of different sub-stream trees. (2) Connect the 

peers with each other to distribute the stream. The 

number of levels that are constructed depends 

upon the node arrival rate. Hence, the design is 

able to scale to very large number of nodes. From 

the results, we can see that on increasing the node 

arrival rate from 2000 nodes/sec to 4000 

nodes/sec, the stabilization time of the system 

increases by only 2.5 seconds.  

 

The slight increase in stabilization time can be 

attributed to two factor. With higher rate the 

underlying Chord overlay used for communication 

takes more time to stabilize. The number of peers 

in a level increases exponentially. Hence, if the 

node arrival rate increases, more levels would be 

created. As a result, number of peers in the 

lowermost level would be more. This increases 

competition among the peers belonging to the 

same level. This can be reduced by creating sub-

levels with in levels. 
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