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Abstract- The Service-Oriented Computing (SOC) is emerging as a standard for developing distributed applications, having 

scalable, reliable, and robust service discovery mechanism is a critical issue of utilizing SOC. In traditional service discovery 

methods for large scalable service networks, centralized registries are used which can suffer from problems like performance 

bottleneck and vulnerability to failures. A peer-to-peer based decentralized service discovery approach appears to be the most 

natural way to address the above issues and achieve scalable, reliable and robust service discovery. To alleviate these 

problems switching from centralized to decentralized service discovery approaches are required. In this paper the technique 

for switching from centralized to decentralized service using Chord4s structured p2p is presented. The developed technique 

is compared with different approaches of peer-to-peer-based decentralized service discovery for evaluating the performance. 

The results obtained from the proposed technique shows that, the developed method is an efficient and effective for higher 

data availability by availing the decentralized service discovery. 
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I. INTRODUCTION 

A peer-to-peer (P2P) network is a distributed system in which peers employ distributed resources to perform a critical 

function in a decentralized fashion. Nodes in a P2P network normally play equal role, therefore, these nodes are also called 

peers. In a highly structured P2P network such as Chord4s, both the network architecture and the data placement are precisely 

specified. The neighbors of a node are well-defined. The data is stored in a well defined location. Service computing refers to a 

flexible computing architecture that packages functionality as a suite of interoperable routines that can be used within multiple 

different systems from several business domains Loose coupling of services with operating systems and other technologies that 

underlie applications is required for Service Computing. Functions are distinguished into distinct autonomous and self-

describing units, or services, which developers make accessible via pre-defined interfaces over a network in order to allow users 

to combine and reuse them in the production of applications. These services communicate with each other by passing data in a 

well-defined, shared format, or by coordinating an activity between two or more services [1]. By this way, Service-Oriented 

Computing (SOC) is emerging as a standard for developing distributed application, but having scalable, reliable, and robust 

service discovery mechanism is a critical issue of utilizing SOC. The Peer-to-Peer (P2P) technology removes centralized 

infrastructures to provide a universal approach for improving scalability, robustness and reliability of distributed systems. In 

areas such as file sharing, Voice over Internet Protocol (VoIP) and video streaming, P2P has achieved great success [8]. To 

leverage P2P computing and web services for improved service discovery, continuous research is going on in the SOC field. In 

particular, structured P2P systems such as Chord, CAN, and Tapstry have some characteristics that are suitable for facilitating 

efficient decentralized service discovery. 
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Fig 1. Decentralized Peer-to-Peer File Sharing. 

In P2P based decentralized service discovery approach, set of distributed nodes are present which forms the P2P network. 

When provider registers the service, it is assigned to the relative service node for storing into the repository. Consumer can 

submit service query to any of the node from the network and if that node does not contain the required service description then 

it routes the query to respective node. Description of the matched query is then retrieved from the node and returned to the 

service consumer as a query result. This is the overall idea about how exactly service request is processed in P2P based 

decentralized service discovery approach. To implement such a service discovery approach DHT based and Chord4s-based 

approaches are studied. By making use of Distributed Hashing Table (DHT), even data distribution and efficient query routing 

can be achieved in structured P2P systems. But in DHT based systems, descriptions of functionally equivalent services is 

distributed on the same successor node because hashing value is similar for these nodes. If such a node fails, any of these 

services will not be available to the consumer and hence DHT based P2P approaches to decentralized service discovery may not 

be that efficient in terms of availability of service. This disadvantage may result in serious problems in open and dynamic SOC 

environments where unexpected failure of nodes cannot be avoided [8]. In Chord4s-based approach, Chord4s has been used to 

facilitate decentralized web service discovery. Data availability is improved by distributing published descriptions of 

functionally equivalent services would be stored at the different successor nodes that are organized into virtual segment in the 

chord4s circle. Another two features of chord4s are to support service discovery with wildcard(s) and QoS awareness. 

II. RELATED WORK 

In, Hu and Seneviratne propose the approach based on the concept that service providers themselves should take the 

responsibility to maintain their own service descriptions in a decentralized environment. To group peer nodes by service 

categories to form islands on the Chord ring, decentralized service directory infrastructure is built with hashing descriptive 

strings into the identifiers. To handle routing across islands and within islands, Island Table and Native Table are created on 

every peer node respectively. Schmidt and Parashar in describe a system that supports complex queries containing keywords, 

partial keywords and wildcards by implementing an Internet-scale DHT. This system assures that all existing data elements 

matching a query will be returned in terms of number of messages and number of nodes involved. To map the multidimensional 

information space to physical peers effectively, key innovation, a dimension reducing indexing scheme is used. It provides 

Chord having ability to perform metric-based similarity search. Node failures would lead to severe data loss when above 

approaches in [5], [6], [7], [11] are adopted to provide service discovery because descriptions of  functionally equivalent 

services would be stored at the same successor nodes. 
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III. SYSTEM MODULES 

Service description supported by the Chord4s contains our parts those are as follows: 

a) Service Description 

Service description contains service identifier for identifying the services available in the network. It divides into the two 

parts, function bits and provider bits. SHA-1 hashing function is using for generating the unique service identifier. Function bits 

are used to refer to the functionality of the service while provider bits are used to describe the provider specific information. 

 
Fig 2. Service identifier generation. 

b) Service Publication 

Chord4s improves the availability of data by distributing the  description of functionally equivalent services among all the 

peer nodes. The overlay network consisting of n nodes, let m be the length of service identifier and maximum number of 

functionally equivalent services be k. The length of provider bits x should be carefully calculated to achieve even service 

description distribution. Then to allocate enough  bits for provider bits, it should satisfies the constraint(1) as follows 

2x≥(k-1)2m⁄ n.                                                                         (1) 

c) Service Query.  

Chord4s supports the two types of query: service-specific queries and queries with wildcard(s).In service specific query the 

service consumer can compose the query with explicit service information, Later it can be hashed using SHA-1 algorithm and 

the results are used to generate the function bits of the target service identifier. Using the routing information in each peer node 

query is forwarding from one node to other node until matched service descriptions has to found and those results are sent back 

to the requested service consumer. But in case of query with wildcard service consumers has to search for the categories of 

services. Here it provides the good searching results compared to service-specific query. The main advantage of using the query 

with wildcard is, suppose that composed specific services are not available in the nodes at least it provides the categories of 

services to the service query composer. 

IV. PROBLEM SCOPE OF THE PROJECT 

Traditional service discovery approaches of the web services technology are based on Universal Description, Discovery, 

and Integration (UDDI). However, centralized service registries used by UDDI may easily suffer from problems in an open 

SOC environment. To overcome the problems The Peer-to-Peer (P2P) technology provides a universal approach to improving 

reliability, scalability, and robustness of distributed systems by removing centralized infrastructures. Based on Distributed 

Hashing Table (DHT), structured P2P systems can achieve even data distribution and efficient query routing by controlling the 

topology and imposing constraints on the data distribution. In this technology also problems occur. It is suffered from such as 

Problems; they are Bottleneck, Vulnerability to failure in large scale network. Large scale service network, largely distributed, 

unexpected failure of nodes cannot be avoided high cost and loss of control. 

V. ARCHITECTURE 

P2P decision tree induction algorithm in which every peer learns and maintains the correct decision tree compared to a 

centralized scenario. Our algorithm is completely decentralized, asynchronous, and adapts smoothly to changes in the data and 

the network, shown in Fig.1The client request the service to P2P then collect the dataset and using the ID3 algorithm is efficient 

in the sense that as long as the decision tree represents the data, the communication overhead is low compared to a broadcast-
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based algorithm. As a result, the algorithm is highly scalable. When the data distribution changes, the decision tree is updated 

automatically Our work is the first of its kind in the sense that it induces decision trees in large P2P systems in a 

communication-efficient manner without the need for global synchronization and the tree is the same that would have been 

induced given all the data to all the peers.  

 

 
Fig. 3 Decentralized P2P Network in Data mining. 

VI. METHODOLOGIES 

A collection of related sets of information that is composed a separate elements but can be manipulated as a unit by a 

computer. Datasets consist of all of the information gathered during a survey which needs to be analyzed. Learning how to 

interpret the results is a key component to the survey process. 

Dataset 

0,tcp,auth,SF,9,36,0,0,1,0,0,1,normal 

0,tcp,daytime,S0,0,0,0,0,0,0,0,249,DOS 

0,tcp,auth,SF,10,37,0,0,1,0,0,1,normal 

0,tcp,auth,SF,10,38,0,0,1,0,0,1,normal 

0,tcp,daytime,S0,0,0,0,0,0,0,0,252,DOS 

0,tcp,daytime,S0,0,0,0,0,0,0,0,217,probe 

0,tcp,daytime,SH,0,0,0,0,0,0,0,1,probe 

0,tcp,daytime,S0,0,0,0,0,0,0,0,245,DOS 

0,tcp,bgp,S0,0,0,0,0,0,0,0,249,DOS 

0,tcp,bgp,S0,0,0,0,0,0,0,0,250,DOS 

0,tcp,bgp,S0,0,0,0,0,0,0,0,253,DOS 
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Fig. 4 Open Weka 

J48 [QUI93] implements Quinlan s C4.5 algorithm [QUI92] for generating a pruned or un pruned C4.5 decision tree. C4.5 

is an extension of Quinlan's earlier ID3 algorithm. The decision trees generated by J48 can be used for classification. J48 builds 

decision trees from a set of labeled training data using the concept of information entropy. It uses the fact that each attribute of 

the data can be used to make a decision by splitting the data into smaller subsets. J48 examines the normalized information gain 

(difference in entropy) that results from choosing an attribute for splitting the data. To make the decision, the attribute with the 

highest normalized information gain is used. Then the algorithm recurs on the smaller subsets. The splitting procedure stops if 

all instances in a subset belong to the same class. Then a leaf node is created in the decision tree telling to choose that class. But 

it can also happen that none of the features give any information gain. In this case J48 creates a decision node higher up in the 

tree using the expected value of the class. J48 can handle both continuous and discrete attributes, training data with missing 

attribute values and attributes with differing costs. Further it provides an option for pruning trees after creation. 

Program: 

package weka.classifiers.trees; 

import weka.classifiers.AbstractClassifierTest; 

import weka.classifiers.Classifier; 

import junit.framework.Test; 

import junit.framework.TestSuite; 

public class J48Test extends AbstractClassifierTest { 

public J48Test(String name)  

{ super(name); } /** 

Creates a default J48 */ 

public Classifier getClassifier()  

{ 

return new J48(); 

} 
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public static Test suite()  

{ 

return new TestSuite(J48Test.class); 

} 

public static void main(String[] args) 

{ 

junit.textui.TestRunner.run(suite()); 

} 

} 

Resource Allocation: 

Resource allocation is the scheduling of activities and the resources required by those activities while taking into 

consideration both the resource availability and the project time. Cost of resources varies significantly depending on 

configuration for using them.  The classifier is evaluated by cross-validation, using the number of folds that are entered in the 

Folds text field. 

 
Fig. 5 Cross-validation test 

VII. SERVICE DISCOVERY 

Searching in strictly structured P2Ps The searching algorithms support two basic operations: lookup(key) and put(key). 

lookup(k) is used to find the location of the node that is responsible for the key k. put(k) is used to store a data item (or a pointer 

to the data item) with the key k in the node responsible for k. In a distributed storage application using a DHT, a node must 

publish the files that are originally stored on it before these files can be retrieved by other nodes. A file is published using 

put(k). 

Searching in non-hierarchical DHT P2Ps Different non-hierarchical DHT P2Ps use different flat data structures to 

implement the DHT. These flat data structures include ring, mesh, hypercube. Chord [12] uses a ring data structure. Node IDs 

form a ring. Each node keeps a finger table that contains the IP addresses of nodes that are half of the ID ring away from it, one 

fourth of the ID ring away, one-eighth of the ID ring away, until its immediate successor. A key is mapped to a node whose ID 

is the largest number which does not exceed that key. During the searching for lookup(k), a node A forwards the query for k to 
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successor(k), which is another node in A’s finger table with the highest ID that is not larger than k. In this way, the query for k 

is forwarded through the successor list until the node responsible for k is reached. The finger table speeds up the lookup 

operation. In case of the failure of successor(k), a node forwards the query to its immediate successor node. Chord achieves 

O(log N ) routing efficiency at the cost of O(log N ) routing state per node. N refers to the total number of nodes in the system. 

The work in [12] extends Chord by adding different kinds of reverse edges into Chord so that the modified Chord is resilient to 

routing attacks. 

In Chord4s [8] any piece of information has to be uniquely identifiable by a key. This is achieved by applying a hash 

function on any data which is to be stored in the network. This key is used for storage as well as for retrieval of data. 

Consequently, in order to find any information the full key has to be known in advance assuming that one has to know exactly 

what to look for. Searching capability has to be implemented separately of this lookup mechanism or by using additional data 

structures, e.g. inverted indices. All nodes in the overlay network are assigned unique identifiers (ID) of the same key space. 

Any node is responsible for the data keys within the range of the next smaller node ID in the network up to its own node ID. 

Therefore every node has to know its predecessor which is propagated and updated by maintenance messages. The ordering of 

nodes in successor-predecessor relations forms the so-called Chord4s ring. In addition to predecessor references every node 

stores a so-called finger table—a skip list containing i references to nodes of which the node IDs are at least the i-th power of 

two greater than their own node ID. By this, queries can be forwarded at least half the way closer to their destination in every 

step only needing to know a logarithmic number of nodes in the network. This leads to logarithmic performance for storing and 

retrieving any item stored in the ring. Whenever nodes join or leave the network routing information have to be updated. This is 

done by a stabilization protocol which has been proven to be correct even in case of multiple nodes joins or leaves at the same 

time [8]. In order to prevent data loss because of node failures data should be replicated on multiple nodes in a network, e.g. by 

copying it on the k next nodes following a node responsible for a specific data item. 

VIII. EXPERIMENTAL RESULTS 

Chord4s protocol is using for the service description distribution and discovery. It organizes the nodes in the form of ring as 

shown in fig 3. First we have to set the services among all the peer nodes, then go to system administration part and uploading 

the services among all the peer nodes. Get the conformation about service updating. User can select any one of the service 

specific query, it search in ring format one after the other. Service is downloaded from the particular peer node. After that we 

can search the query with wildcard it take more time than the previous one because here it has search the similarly service and 

avoid failure of the query. While transmitting the services from one node to other node we are using the Advanced Encryption 

Standard algorithm for providing security 

 
Fig 6.Network Creation. 
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After performing experiment in the above Fig 4 it clearly shows that our proposed method is good compared to exiting one 

because it reduces the number of queries are going to fail. In the network suppose any one of the node fails due to some reasons 

that query should be handled by the other node which is existing in the network. But this is not possible in the chord method if 

any node fails the entire information stored in that is completely loss as result it increase the number of queries to be failed. In 

Fig 4 the above line shows the chord method in which failure of the query rate is high and the below line shows proposed 

method in which failure of the query rate is low .finally we conclude that data availability is good in the proposed method.  

Here conducting the experiment on service discovery approach. In Fig 5 it shows comparison between the service discovery 

with the specific query and query with wild card. The service discovery with wildcard query gives good searching results 

compared with specific one. While in specific query it search only for the accurate service but in query with wildcard it search 

for the category for services. In the Fig 5. The above line shows the query with wildcard, it has to search the category of 

services because of that it visit the large number of nodes, enough the requested query is not existing in the network it give the 

similar service which is available in existing network .The below line shows that specific query. Suppose that requested query is 

not available in the network directly it will send the response to the query composer as no similar services are found. In this way 

the proposed method is more efficient compared to the existing one.  

IX. CONCLUSION 

In service-oriented computing service discovery is challenging task. We are achieving this one by using the chord4s 

protocol, it distribute the description of functionally equivalent services among all the peer nodes.Chord4s supports the QOS - 

aware service discovery and service discovery with wildcard(s). Experimental description demonstrate that Chord4s achieve 

high data availability and providing the security by using the Advanced Encryption Standard algorithm. 
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