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Abstract: In recent years in web service computing the 

web services discovery approaches are often adopt 

keyword based matching technologies to locate the 

published web services and so the services retrieval is 

not efficient. The different matchmaking techniques 

like keyword matchmaking, semantic matchmaking, 

ontology matchmaking are adopted. In this research 

work we have studied the different QoS based web 

service discovery approaches. 
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1.  Introduction 

 

At present web, massive numbers of web services are 

provided by numerous service providers. So, for a user 

request discovering appropriate service from the large 

collection of data is a tedious and challenging task. The 

matchmaking is one of the main criteria for web service 

discovery. The matchmaking done with functional and 

non-functional parameters. The non-functional 

properties called as Quality of Services (QoS) which 

makes the functionally same web services to be 

distinguishable from the other services. Based upon the 

QoS properties of the services the consumer will access 

the services. Best QoS values has the more accessible 

by the services in terms of many QoS properties like 

Cost, Reliability, Response Time etc.. The web service 

requestor creates a request message with necessary 

information to discover the suitable service from the 

registry. Nowadays, the web service providers as well 

as consumers are more concerned with the QoS 

guaranteed web services. 

 

2.  Related Works 

 

In order to solve the web service matchmaking 

problem, lot of efforts have been resulting in various 

approaches. Ontology-based semantic matchmaking 

approach is proposed and the presented algorithm 

calculates the distance based approach. Simone A used 

a semantic grid matchmaker which aims in semantic 

matchmaking approach [4,6], it considers flexible 

dynamic mechanism. matchmaking algorithm proposed 

by them which the results will be shown only it 

satisfies the user requirements. The autonomous 

matchmaking technique which it automatically fulfill 

the user requests by analyzing themselves which is 

suitable to the consumers. Constraint based 

programming discovery algorithms gives better results 

when compared to other algorithms [4, 13]. For proving 

the efficiency and accuracy of their algorithm has been 

evaluated based on precision, recall and matchmaking. 

The matchmaking algorithm is compared with the 

original algorithm based on the concept of bipartite 

graphs and analyzed the complexity of both algorithm. 

A matchmaking engine with two way or symmetric 

process of matchmaking[11,15] and dynamic buying 

and selling scenario was given output of their work.  

     In Sensor web research web services plays a vital rol 

and simple matching leads to inefficient matching and 

there is a chance of neglecting relevant sensors. In 

previous researches sensing entities and designs are 

shown as individuals [3, 14]. Concepts and rules are 

used together for ontology purposes and required 

sensors are found and they have implemented Pellet 

API from Java. 

 

3.  Web Service Architecture 

 
Web service architecture has three main elements that 

are service consumer, service provider and UDDI. The 

elements are discussed in detail below and the standard 

web service model is shown in Fig. 1. 

 

3.1. Service Consumers 

 
The service consumers are the users of the web services, 

the current web services research is done for the 

requirement satisfaction to the user. 

 

Figure 1. Web Service Model 

 

     The web service user may or may not know the 

underlying scenario behind the architecture, but the 

need is to give them a satisfactory results. The 

matchmaker is used by different types of consumers 
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such as from s E-Commerce domain, entertainment 

purpose (ex. booking a ticket) and other online users 

(ex. weather services). 

     In the view of the business operation, the service 

requestors/consumers are the business that entails the 

specific operation to be satisfied. From the view of 

architectural design, the requestors are individual or 

application that requires to access or invoke the service 

with specific functionality [7,10]. The role of the service 

requestor can be played by a browser operated by a 

person or an application without the intervention of a 

user [5, 8]. 

     Similar to the service provider, the responsibilities of 

the service requestor are similar to the client system in 

the classic client server architecture. The term requestor 

can refer to another web service, or sometime the web 

service provider who require another service to 

accomplish a task successfully. Consequently, the 

following prolonged terms are used are Service 

requestor entity: the individual or organization 

requesting the web service and Service requestor agent: 

the web service itself that act as an agent on behalf of its 

provider. 

 

3.2. Service Provider 

 

The SP registers all the details about the web service 

such as and publishes the service in the UDDI. Service 

provider first they develop the web service with the help 

of software developer. Then service provider will 

register the services in UDDI with all information need 

by the consumer. The service providers will directly 

interact the xml using soap protocol. All the 

communications for web services will be based on xml 

because it will support the property of interoperability. 

In the view of the business operation, the providers are 

the owners of the service. From the view of 

architectural design, the providers are location from 

where the service implementation can be accessed by 

the consumers. The responsibilities of the service 

provider are similar to the role of server in the typical 

client server architecture. 

     The service provider is also referred to identify the 

individual or organization liable for offering the 

service. In order to differentiate the role of service from 

the real service provider, the following terms can be 

used: Service provider entity: the individual or 

organization publishing the service. Service provider 

agent: the invokable web service itself, acting as an 

agent on behalf of its provider.  

 

3.3 UDDI  

 

The UDDI is a web service registry and it is a tool used 

for advertising and discovering the web services. It 

main focus is to support the description and discovery 

for the businesses, organizations and service providers. 

The technical interfaces details for accessing the web 

services are also present in it. The data structure of 

UDDI is described based on the sequence and choice 

and it uses xml schema language. The sequence 

structure consists of business information and tModel 

information. The basic UDDI structure consists of 

businesses, technical and organizational information. 

The information in the UDDI are divided into white, 

yellow and green pages. In white pages the service 

provider’s information such as name of the company, 

address and details regarding the services will be 

present. In yellow pages the company and services. 

 

4. Web Service Elements 

 

4.1. The Web Services Description Language (WSDL) 
 

The WSDL is used to describe the web services which 

are written in xml. With the help of WSDL the 

consumer can able to access the web services. The 

consumer will parse the wsdl file with the parsers like 

SAX and DOM  parsers etc..So the description will be 

read by the parser with the use of semantic technology 

for accessing the services based on the user 

requirements. 

 

4.2. Simple Object Access Protocol (SOAP) 

 
SOAP is used for sending the messages and make the 

call through the network. It is written in XML and used 

for communication between the services consumer and 

requestor. All the communication will be done with 

XML. Web Services HTTP as transport the messages 

and to encode the data XML is used. 

 

4.3. XML – Extensible Markup Language 

 
XML style tags to the data makes it easy to parse and 

use. An additional feature of XML is the existence of a 

description of what the tag structure must look like in a 

document for it to be valid. The original description 

was called the Document Type Description (DTD), but 

it is fast being made obsolete by the XML schema. 

They both serve the same purpose, but the XML 

schema is more powerful and allows for more precise 

descriptions 

 

5. WSC Protocol Stack 

 
The web services protocol stacks like transport layer 

xml messaging are discussed below. 

 

5.1. Transport Layer 
 

The very first layer in the WS protocol stack is the TP 

layer. It is the first gateway of the WS communicating 

applications. The main contribution of the TL is used to 

communicating the messages between the applications. 

The TL is mainly concentrate on the standard Hyper 
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Text Transport Protocol for the transportation purposes 

and other some other protocols are used like SMTP and 

FTP. 

 

5.2. XML Messaging Layer 
 
The messaging layer in the WS Protocol Stack is 

always uses the standard XML messaging system. The 

XML is used for mapping the domains related with 

technology. The important thing in the web services is 

using the XML and it plays an vital role in 

communication of the messages between the web 

servers. It is a W3C recommendation. XML has certain 

standards and methods for using in the Web service 

computing. 

 

5.3. WSDL Layer 
 

The WSDL layer is used to describe the web services 

provided by the SP. All the details regarding the access 

information will be presented in the WSDL file. With 

this help of the information provided in the file one can 

easily able to access the Web Services. The input and 

output of the web services will be known in prior 

before accessing. So the user can give the appropriate 

input parameter and with the received input the web 

service will process the input and the corresponding 

output will be presented.  So WSDL is the important in 

providing the accurate information about the concerned 

web services. 

 

6.  Web Service Life Cycle Model 
 

To access the service in the web service environment, 

three operations are used; publication of service 

descriptions, discovering or finding the required service 

descriptions, and binding or invoking the discovered 

services. These operations can be described as follows: 

Publishing the service: A service description required 

to be published on the registry so that the service 

requestor can find it. The description consists of the 

details of the provider, functional and non-functional 

properties of the service. 

     Discovery of the service: In the find operation, the 

service requestor queries the service registry for the 

service required with specific functional attributes. The 

discovery process can be performed in two different 

stages for the requestor: one at the design time to 

access service’s interface description for application 

implementation and other, at the real-time to identify 

the service binding information for invocation. 

Binding the service: In the bind operation, the service 

requestor invokes or initiates an interaction with the 

provider at runtime using the binding details in the 

service description, obtained at the discovery operation, 

to locate, contact and invoke the service. 

 

6.1. WS Discovery 

At present, the web services are the maximum utilized 

distributed model over the web. In present web, massive 

numbers of web services are provided by numerous 

service providers. So, for a user request discovering 

appropriate service from the large collection of data is a 

tedious and challenging task. The matchmaking is one 

of the main criteria for web service discovery. The web 

service requestor creates a request message with 

necessary information to discover the suitable service 

from the registry. Nowadays, the web service providers 

as well as consumers are more concerned with the QoS 

guaranteed web services. Thus, it is necessary to select 

a service that effectively satisfies the consumer 

requirements from the collection of service discovery 

from the registry.  From the consumer’s perspective, 

QoS based web service selection is a multi-criteria 

decision mechanism that requires knowledge about the 

service and its QoS descriptions, though, most of 

service consumers are not knowledgeable to obtain the 

best selection of web service based on its described 

QoS characteristics. Therefore, they just rely on the 

QoS promised by the service provider; yet most of the 

service provider do not assure and guarantee the QoS 

values offered. Thus, selecting the suitable web service 

based on the user required QoS factors becomes a 

prominent requirement and also QoS factors are used to 

illustrate the web services overall significance. 

 

6.2. Matchmaking Based WS Discovery 
 

In recent times matchmaking plays a vital role in web 

service discovery because matchmaker matches the 

user query with the registry information to provide 

required services to the users. So in this we can see 

about the different matchmaking techniques and 

approaches in recent years proposed by various authors. 

The author proposed a technique based on fuzzy 

matchmaking which the service request are matched by 

the task oriented agents. Suppose there is no available 

service present in the registry then it exploits a 

mathematical model based on fuzzy technique from the 

information present in the OWLS descriptions. The 

OWLS description has three levels such as service 

model, service profile, and service grounding. The 

service profile represents the information about what 

the service does, service model describes the service 

operations and process. The grounding tells the 

information how to interoperate and map the services. 

The architecture is knowledge and agent based 

technology, they have developed hybrid matchmaking 

with combining different techniques and methods in 

semantic web service setup.A novel matchmaking 

technique based on semantics also named as process 

context aware matchmaking and improved the 

precision rate of the discovered services. They have 

integrated the business process driven WS to the 

process context aware matchmaking in an integrated 

environment and in addition to this they have 
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developed the extended jUDDI for the matchmaking. 

The process context model is complicated than the 

keyword based search model and the process model is 

incorporated in extended jUDDI because jUDDI does 

not support the process aware context matchmaking. 

For WS purposes they have used the public repositories 

and for evaluation they have used the precision and 

recall measures. The Figure 2 shows the different web 

service discovery approaches. 

 

 
Figure 2. Different Web Services Discovery 

Approaches 

 

6.3. QoS Based WS Discovery 
 

In web service computing environments vast number of 

services are available with similar functionality, so 

discovering web services based on QoS is crucial task. 

So discovering the best services for the consumer is 

reliable when it based on QoS and it will satisfy the 

user requirements. The present UDDI supports only 

functionality based discovery of services and therefore 

there need to be improvement in the UDDI adding the 

QoS properties. A middleware environment which 

satisfies the user needs and mainly relies on non-

functional attributes required by the requestor. They 

have followed the two techniques namely task level and 

global selection of services using integer programming 

techniques. They have scaled the QoS parameters and 

have used less number of non-functional attributes. 

They performed the experimentation by using their own 

prototype model by implementing the travel application 

scenario. They have claimed that integer programming 

based techniques performs better than other techniques 

and  has concentrated on probabilistic technique and 

timing of the web service parameters. All the QoS 

parameters are to be maintained the quality level that is 

priory specified in the Service Level Agreement (SLA). 

They followed the statistical technique to monitor the 

service parameters that are specified in the SLA. They 

have also used minimum number of QoS. They have 

experimented using TOrQuE (Tool for Orchestration 

simulation and Quality of service Evaluation). has used 

MIP for the web service discovery based on QoS. They 

have used the QoS parameters like response time, price 

and availability. They have not considered more 

number of non-functional parameters. And have used 

the QoS for composition of web services. They have 

used the assigned the weights for the QoS parameters 

which are based on the user preferences. 

 

6.4. Bio Inspired Based WS Discovery 

 
In this part we have studied the different bio-inspired 

algorithms for web service discovery process and also 

we have found the drawbacks in the existing works and 

the Genetic Algorithm (GA) for cost reduction model 

for the web service discovery model. The author aims 

to use the GA for the optimize the business process and 

it comprise of many service agents. They have followed 

the local selection method for the service discovery 

process. They have used response time, cost, 

availability reliability and reputation for the discovery 

process. They have discovered the service not only 

based on customer satisfaction but also the overall 

business process achievement. They formulated the 

solution as single objective function and mainly 

concentrated only on one QoS attributes and has 

proposed a solution to web service discovery based on 

multi objective constraints. All the other previous 

works are based on local selection methods and they 

have used dynamic discovery strategy by using global 

optimization technique. They have also used the cost, 

time, reputation and reliability as the QoS factors for 

the service discovery. The proposed algorithm does not 

perform better if the QoS factors increases, have 

proposed a GA for web service discovery problem by 

using matrix coding scheme. The coding scheme helps 

to get better results for compositions in one run based 

on the user requirements. They have also introduced a 

new mutation and initial population policy for the 

discovery approach and have not used more number of 

parameters and if more numbers of parameters added 

then there will be lack in performance in discovery 

process. 

 

7. Conclusion 
 

In this paper we have discussed about the several 

service discovery approaches in three aspects one is 

web service discovery matchmaking, another is QoS 

based WS discovery and final discussion on the bio-

inspired based discovery.  This paper concludes that on 

all the above mentioned three aspects of web service 

discovery will be improved with efficient matchmaking 

technique and more number of QoS. As the discovery 

process is combined with the three mentioned aspects 

the web services discovery approaches will be more 

and more effective which probably satisfies the 

consumer requirements. 
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