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1 Introduction 
PEER-TO-PEER (P2P) networks have received 
tremendous interest in recent years among both 
Internet users and computer networking 
professionals. Bi-Chord is a mandatory overlay 
technology in P2P communication systems. 
Bi-Chord has a few drawbacks when supporting 
real-time communication systems. These 
drawbacks are related to ID assignment, the 
relation between ID and physical location, the 
routing styles and lack of cache, etc. In this paper, 
we investigate several approaches that can 
improve the efficiency of the peer/resource lookup 
algorithm. 
2 Bi-Chord Difficulties 
Bi-chord lookup protocol is based on clockwise 
lookup. It causes high delay when communicating 
with peers that are in the anti-clockwise direction. 
Bi-Chord uses consistent hashing (e.g. SHA-1, 
etc) to partition a keyspace so that each peer is 
responsible for roughly the same load of resources. 
However, physically close peers might be 
assigned with different IDs that are far away 
from each other in the overlay, and therefore 
causes longer latency when connected. 
3 Related Work 
Bi-Chord protocol has been suggested as a 
mandatory underlying overlay technology. In 
overlay network, each peer maintains a finger 
table that stores a few successors and 
predecessor’ connections. Bi-Chord routes the 
message by sending/forwarding messages to the 
next successor or predecessor that is clockwise  
close to the destination and forward the request 
step by step, until the destination is reached.  

 
 
However, as a protocol originally designed for 
background downloading applications. 
4 Efficient Bi-Chord method 
4.1 Anticlockwise Loop 
This algorithm may be implemented to further 
enhance Bi-Chord efficiency. In this approach, 
each peer maintains the same finger table as 
Bi-Chord. The major difference is that each peer 
transmits the P2P request to one of its 
successors/predecessors that is as close as possible 
to the destination, independent of the clockwise or 
anti-clockwise direction. Each peer chooses either 
its successor or predecessor for routing messages, 
on the distance basis. Suppose peer A wishes to 
initiate/forward a P2P message to the destination 
B, it chooses the shorter distance of 
(a) One of its predecessors closest to peer B. 
(b) One of its successors closest to peer B. 
(c) If these two choices have equal path lengths, 
the message will follow the rule b. 
4.2 Cache entry record 
We can also use a cache entry record approach to 
improve performance indirectly. The concept is as 
following: P2P peer in the overlay maintains a 
cache that records the communication history 
details, including the previous communicated 
peer identifier, the corresponding public IP 
address, port, etc. For searching the destination 
peer, source peer first check its cache entry record. 
If the destination peer (peer identifier, public IP 
address, port, etc) is in the table, the session 
might be established directly. Otherwise, the 
source peer will execute the lookup algorithm 
described above. 
In the stable overlay where peers do not change 
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the identifier and the public endpoints frequently, 
the cost is only one hop. However, in the unstable 
overlay where peers change their identifier/IP 
frequently, this might even cost worse delay. 
Figure 3.1 shows an example of the proposed 
lookup initiated from peer 3 and ended in peer 
12.The message is firstly routed to peer 10 (peer 
3’s successor), then to peer 13 (successor of peer 
10), and finally to peer 12 (predecessor of 13). 

 
5 Implementation 
To implement the proposed method, I used C 
programming language to illustrate the 
simulation. Random function is used instead of 
SHA-1 algorithm and message request is sent 
when searching for the key. Obtained results are 
stored in the cache entry record to enhance the 
method. The testing was implemented for the 
network size 256,512,……2048. The proposed 
method gives better results in terms of response 
time and message flow. 
6 Evaluation 
6.1 Anticlockwise Method: The observed data are 
in second. The proposed Method gives the lookup 
result very fast because it will use less number of 
hops for routing. So the message flow is also less 
compared to the existing algorithm such as Chord 
and Bi-Chord.  
6.2 Cache entry record: For searching the 
destination peer, source peer first check its cache 
entry record. If the destination peer (peer 
identifier, public IP address, port, etc) is in the 
table, the session might be established directly. It 
will further improve the performance without 

searching the network. 

 

 
7 Conclusion 
The method have to lookup the both successor 
and predecessor list to frequently forward the 
message until the destination is reached. 
Alternatively it fly from successor list and 
predecessor list distance is compared between the 
closest node. It will take maintenance cost more. 
In the stable overlay where peers do not change 
the identifier and the public endpoints frequently, 
the cost is only one hop. However, in the unstable 
overlay where peers change their identifier/IP 
frequently, this might even cost worse delay. To 
effectively utilize the proposed method we need to 
concern the node failure and node leave from the 
network. 
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