
NeuroQuantology | July 2021 | Volume 19 | Issue 7 | Page 358-363 | doi: 10.48047/nq.2021.19.7.NQ21123 
Poonam Rani et al/QOS Evaluation For Web Service Recommendation 

 
 

eISSN1303-5150                                                                                                                                             www.neuroquantology.com                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 
 

QOS Evaluation For Web Service 
Recommendation 

 
Poonam Rani, 

 Asst. Professor, Department of Comp. Sc. & Info. Tech., Graphic Era Hill University,  

Dehradun, Uttarakhand India 248002,  

 
 
Abstract 
Quality-of-Service (QoS) is vital for characterising nonfunctional aspects of Web services as they become more 

prevalent and widely used on the World Wide Web. In this study, the system presents a collaborative filtering 

approach for forecasting Web service QoS values and producing Web service recommendations by leveraging 

previous service users' usage experiences. Web service QoS value prediction is a crucial topic for service 

selection and recommendation. Because the quality of the entire system depends on the QoS of a single Web 

service, QoS value is a crucial consideration when choosing a service. In practise, it is challenging to anticipate 

the missing QoS value of a web service using the available data.One of the highest rated techniques is 

collaborative filtering, which uses QoS values provided by comparable users to anticipate outcomes. Therefore, 

the prediction and assessment of missing QoS values use the prior QoS value given by the various users. For the 

prediction of QoS value, the user's reputation is equally crucial. Although location data is taken into account by 

existing Web service QoS value prediction algorithms, this may lower the accuracy of the predictions. As a 

means of resolving the aforementioned Web service recommendation issues, this study offers two novel 

solutions. In order to forecast multi-dimensional QoS effectively and conveniently, the system first suggests a 

tensor-based QoS prediction method (TBQP).The system then suggests a user preference-based approach for 

predicting overall QoS (OQPUP), which may be used to quickly and reliably gather user preferences and, as a 

result, provide an accurate assessment of overall QoS. 
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1. INTRODUCTION 

Web services are software programmes created to 

facilitate networked machine-to-machine 

communication that is interoperable. Quality of 

Service offers nonfunctional Web service qualities 

for the best Web service selection when there are 

several Web services available while maintaining 

or similar functionality. Because of network factors 

including user location and network conditions, 

different users may experience varied QoS 

performance of the same online service. This 

research suggests a QoS assessment approach for 

personalised service requests in light of this 

difficulty. Finally, the effectiveness of the QoS 

assessment has increased, and the efficacy of our 

technique is confirmed. 

Due to the broad availability of rapid Internet 

connectivity and the general acceptance of service 

oriented architecture (SOA), the Software as a 

Service paradigm has emerged as a viable 

alternative. An essential consideration in service 

composition, selection, and recommendation is the 

quality of service. The quality of service (QoS) that 

service providers advertise is typically unreliable 

since it varies depending on the service requested 

and because providers may present false 

information of a high calibre in an effort to attract 

more customers. A Web service is viewed as an 

application that other apps may access through the 

Web, indicating that services are offered in a 

compelling manner. To solve this problem, the 

quality of potential services is assessed using 

jointly filtered past execution data after 

personalised requirements are specified using the 

QoS assessment approach. 

A web service is a piece of software created to 

facilitate networked, interoperable machine-to-

machine communication. In order to assist 
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consumers in choosing Web services with 

excellence Quality-of-Service (QoS) performance, 

this study suggests a unique collaborative filtering-

based Web service recommender system. The 

system group’s users as well as services depending 

on their regions and quality of service metrics, and 

then recommends personalised services to users 

depending on the outcomes of the clustering. By 

using web services as a delivery channel in 

business, fundamental paradigm change from 

creating monolithic software to designing business 

processes dynamically has been made possible. 

Web services have garnered considerable interest 

recently from both business as well as academics, 

along withamount of publicly available web 

services is rapidly rising. 

By utilising the prior user experiences of Web 

services from various users, this study studies 

personalised QoS value prediction for service 

users. With this method, there are no additional 

Web service invocations necessary, and 

personalised QoS-aware Web service 

recommendations may be generated to assist 

customers in choosing the best service among 

functionally identical ones. Quality-of-Service 

(QoS) is a term that is frequently used to describe a 

web service's non-functional performance and has 

been regarded as the most important consideration 

when choosing a service. However, because Real-

world web service invocations need time and 

resources, therefore expecting users to evaluate 

every service candidate in order to obtain QoS 

information is unrealistic.  By exploiting the past 

user experiences of Web services from varied 

users, this study investigates the prediction of 

individualised QoS values for service users in order 

to overcome this difficulty. To assist consumers in 

choosing the best service among functionally 

identical ones, personalised QoS-aware Web 

service recommendations can be generated based 

on the projected QoS values of Web services. 

The LoRec system, which is proposed in this work, 

is a location-aware Web service recommender 

system that uses both user locations and Web 

service QoS values to provide personalised QoS 

predictions. The implementation of model-based 

and memory-based CF algorithms for web service 

recommendation along with an innovative location-

aware Web service recommendation technique, 

which substantially boosts recommendation 

accuracy while reducing complexity when 

contrasted to conventional service recommendation 

algorithms, are the two primary elements of this 

work. We offer a simple yet effective framework to 

solve privacy concerns for Web service 

recommendation utilising data obfuscation 

methods. Within this framework, We continue to 

develop two sample privacy-preserving QoS 

prediction methodologies.Evaluation outcomes 

using a publicly accessible QoS dataset of actual 

Web services show that our advice for privacy-

preserving Web services is both feasible and 

practical. Both the functional as well as non-

functional demands of users, such as the quality of 

service (QoS), must be satisfied for a service 

suggestion to be effective. 

 

2. LITERATURE SURVEY 

Various Web-based applications may be integrated 

with the aid of Web Services, which are elements 

of an application. A location-aware QoS-based web 

services recommendation system was created as a 

solution to this problem. The recommendation 

system gathers location and QoS information from 

users before making suggestions for a user's 

possible favourite Web Services. Web services are 

intended to combine different software components 

and offer machine-to-machine communications 

across a network. The WSDL document provides 

the WS contract, which is expressed as an 

Extensible Markup Language (XML) 

document.User preferences, user location, and web 

service features like response speed, pricing, 

accuracy, etc. should all be taken into account 

when predicting online services for a user. In order 

to receive correct feedback from the end user's 

perspective, QoS values must be evaluated at the 

client side. Some QoS elements, such 

dependability, must be computed by monitoring 

over a prolonged length of time. Due to trade 

regulations, services developed in India cannot be 

used in another nation and shipped there. Memory-

based algorithms are simple to use, in need of 

minimal to no training, also may readily take into 

account ratings from new users [1]. 

This review gives a general introduction to higher-

order tensor decompositions and applications, 

along with the software that is currently accessible. 

A tensor is a multidimensional or N-way array 

having uses in computer vision, neurology, data 

mining, signal processing, psychometrics, 

chemometrics, graph analysis, numerical analysis, 

and other fields. Two specific tensor 

decompositions, the Tucker decomposition and 

CANDECOMP/PARAFAC, which decompose a 

tensor as a sum of rank one tensors as well as 

principal component analysis, respectively, the 

matrix singular value decomposition may be 

interpreted as higher-order extensions. There are 

several other tensor decompositions, such as 

nonnegative variations of all of the aforementioned, 

INDSCAL, PARAFAC2, CANDELINC, 

DEDICOM, and PARATUCK2.In this overview, 

the vocabulary related to tensor decompositions is 

covered. Tensors are indicated by boldface Euler 

script letters, and their order is determined by the 

number of dimensions. Lowercase letters are used 

to represent scalars, boldface letters are used to 
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represent vectors, and capital letters are used to 

represent matrices. A superscript enclosed in 

brackets designates the nth element in a sequence, 

whereas ai designates the entry of a vector. As soon 

as a portion of the indices are fixed, subarrays are 

created [2]. 

In order to prevent using the pricey and time-

consuming composite services on the World Wide 

Web, this research suggests a collaborative web 

quality-of-service prediction technique. In order to 

gather QoS data, it employs the idea of user 

cooperation together with a criteria-based 

neighbourhood integrated matrix factorization (CB-

NIMF) method. Using AHP (Analytical 

Hierarchical Processing), CB-NIMF may be 

expanded for multi-criteria complicated decision 

making over WS-QoS to increase prediction. Web 

services are autonomous software elements that 

each carry out a specified purpose and can 

exchange messages with one another. Quality of 

service addresses the non-functional elements of 

internet services.To be able to anticipate the 

personalised web service QoS value, the CB-NIMF 

technique first determines user similarities among a 

group of similar users. It then combines both local 

and global information to provide a QoS value that 

meets our factor model. The QoS values can be 

accurately predicted by working together with 

various service users who have no knowledge of 

the internal designs and implementation details or 

have not conducted any evaluations. The primary 

benefit of a composite web service with criteria-

based selection is that it identifies the web service 

that best fits the client's needs, offers the consumer 

various selection options, and has a wider range of 

applications [3]. 

In order to assist consumers in choosing Web 

services having the greatest QoS performance, this 

study suggests a unique collaborative filtering-

based Web service recommender system. The 

recommender system depending on the locations of 

group’s usersalong with services as well as QoS 

values, and then recommends personalised services 

to users based on the outcomes of the clustering. 

Our methodology significantly improves 

suggestion accuracy when compared to current 

service recommendation approaches. The term 

Quality-of-Frequently, the word "service" has been 

utilised to denote non-functional elements of Web 

services and has been hailed as the primary 

determinant of service. Since these QoS values are 

dependent on the erratic Internet environment and 

user context, it is impossible to obtain such QoS 

information from service providers.Additionally, it 

is impossible for users to get QoS data by 

independently assessing each service candidate 

since invoking real-world Web services takes time 

and resources. Finally, due to the need for lengthy 

observation, some QoS characteristics, such as 

dependability, are challenging to assess [4]. 

In order to provide a more precise prediction of 

unknown service QoS values, this study tries to 

produce a more thorough online service 

recommendation to users. By combining the fuzzy 

clustering approach with a user similarity 

calculation, it successfully predicts QoS. This 

strategy increases prediction accuracy, which has 

been demonstrated through comparisons of 

experiments with different approaches. 

Additionally, web service quality is viewed as a 

multi-dimensional entity, with each dimension 

representing a different part of the non-functional 

characteristics of the online service. To 

demonstrate how to use our technique to rank 

services using a score function and convert several 

QoS criteria into a single dimensional result, an 

application example is presented.Web service 

recommendation techniques and approaches that 

are now available only simulate the response time 

or throughput of web services. In order to increase 

the rationale of normalisation and provide a 

thorough and acceptable suggestion, this study 

suggests a function to transfer the multidimensional 

QoS attributes into a single dimensional value. The 

core concept behind memory-based collaborative 

filtering is to utilise the user-item rating matrix to 

determine how similar users or services are to one 

another and then forecast using a specific algorithm 

[5]. 

 

3. PROPOSED SYSTEM 

Two fresh ideas are put forth in the proposed 

system to address the Web service recommendation 

issues outlined above. In order to forecast multi-

dimensional QoS effectively and conveniently, the 

system first suggests the tensor-based QoS 

prediction method (TBQP). The system then 

suggests an approach for predicting overall QoS 

that depends upon user preference learning 

(OQPUP), which makes it possible to simply and 

correctly gather user preferences and accurately 

assess overall QoS. Dataset for web service QoS 

that has undergone extensive research. Response 

time and throughput are two different types of QoS 

attributes that are collected from six Web services 

for five users over a period of 32 time intervals. 

Information on users, web services, and QoS is 

included in the dataset. To forecast the unidentified 

QoS attributes, a user similarity is found using the 

collaborative filtering approach. 
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Fig 1: System Architecture 

 

On the basis of user similarities depending on 

location, we may determine the precise QoS 

properties. We present an overall QoS prediction 

approach (OQPUP) focused on understanding user 

preferences, which enables us to simply and 

effectively gather user preferences and properly 

assess overall QoS. Understanding the function of 

overall QoS in the recommendation of Web 

services is necessary for conducting an adequate 

evaluation of the overall QoS. Recommender 

systems evaluate a Web service's suitability for 

suggestion to a user based on overall QoS. Systems 

that provide suggestions always anticipate user 

"likes" on the recommendations. As a result, It 

would be logical to believe that services with high 

overall QoS would also obtain high user ratings, 

suggesting that overall QoS and user ratings should 

agree. 

The phrase "user preference learning" refers to the 

mining approach used in this study to gather user 

preferences for various QoS attributes based on 

previous user evaluations of the Web services. 

Consequently, our first recommendation was for a 

learning algorithm that could quickly and 

quantitatively learning user preferences. Based on a 

precise overall QoS assessment, the collaborative 

filtering approach is capable of proposing Web 

services to consumers. As previously stated, our 

suggestion entails two steps: 1) the prediction of 

unknown QoS property values; and 2) the 

evaluation of the total QoS in accordance with user 

preferences. Assessments of the QoS overall based 

on user choices. One of the most significant areas 

of study in the field of service computing is web 

service recommendation.The prediction of 

unknown QoS attribute values and the evaluation 

of total QoS in accordance with user preferences 

are the two main issues with web service 

recommendation. In an effort to resolve these two 

issues and their present difficulties, we suggest two 

effective solutions. In order to forecast unknown 

QoS attribute values, high-dimensional QoS data 

were first modelled as tensors and an essential 

tensor operation—tensor composition—was used. 

We can anticipate multi-dimensional QoS values 

with accuracy and simplicity using our technique, 

which takes into account all QoS dimensions 

integrally and evenly. In order to gather user 

preferences in a quantifiable and reliable manner, 

we proposed an effective user preference learning 

approach that learns user preferences according to 

user ratings history data. 

These two fundamental issues could only be 

resolved by figuring out a reasonable number for 

the total QoS. The experimental findings 

demonstrated that our suggested procedures were 

more effective than those already in use. The 

fundamental tenet of this strategy is that consumers 

who are physically adjacent to one another are 

more likely to have comparable service experiences 

than customers who are geographically separated. 

We incorporate the concept of user-collaboration in 

our online service recommender system in response 

to the popularity of online 2.0 websites that place 

an emphasis on information sharing, collaboration, 

and interaction. Considering that the information 

provided by users may be used to examine more 

user qualities, the user can acquire more accurate 

service suggestions the more QoS information the 

user provides. 

Our suggestion technique is set up as a two-phase 

procedure based on the QoS records that have been 

gathered. On the basis of the consumers' 

geographic locations and previous QoS experiences 

with online services, we classify them into several 

areas in the first step. In the second stage, we 

identify users who are similar to the present user 

and forecast QoS for the unutilized services. The 

present user will receive recommendations for 

services with the best expected QoS. In order to 

safeguard user privacy and maintain the data 

necessary for performing collaborative QoS 

prediction, each user's observed QoS data is 

subjected to data obfuscation at the user side. The 

server is then provided with the encrypted user data 

for QoS prediction.The server is then provided with 

the encrypted user data for QoS prediction. 

Following receipt of the server's prediction 

findings, the obfuscated findings are returned to the 

true QoS prediction values by a post-processing 

procedure. Candidate Web services can finally be 

rated and suggested for the user based on the 

recovered QoS values. As opposed to that,, 

obfuscated QoS data are collaboratively gathered at 

the server side from many users, allowing for the 

acquisition and storage of an obfuscated QoS 

matrix in a QoS database. Thousands of users are 

grouped into a predetermined number of regions 

following the region aggregation phase based on 

their geographical locations and prior QoS 

similarity. 
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The region centre is a representation of how people 

in an area interact with services. It is quick to 

compute neighbour searches and predictions for an 

active user using the compressed QoS data. The 

following are some of the proposed approach's 

many benefits: 

 Users may simply discover the names of web 

services with the use of trends. 

 Context plays a key role in how web services 

interact with one another. 

 It indicated each resource that the web service 

used to operate. 

 This approach is easier to use. 

 This approach is more accurate than the 

previous one. 

 

4. RESULTS 

The system algorithm that is being suggested will 

exploit the QoS characteristic by grouping users 

into several areas. A creative method of web 

service evaluation is created, greatly improving the 

accuracy of the calculations used to deliver quality-

aware services online. Systems that promote web 

services gather user-observed QoS data from 

various online services and pair users. A QoS 

assessment approach for personalised service 

Requests is suggested to address the objectivity of 

QoS evaluation. Finally, The effectiveness of the 

QoS assessment has increased, and the efficacy of 

our technique is confirmed. 

Results from evaluations utilising a publicly 

available QoS dataset of genuine Web services 

demonstrate the viability and applicability of our 

recommendations for privacy-preserving Web 

services. For a service proposal to be successful, 

both the functional and non-functional expectations 

of users. 

 

 
Fig 2: Rating List 

 
Fig 3: Recommendation by using Collaborative 

Filtering 

 

 
Fig 4: Performance Analysis 

 

5. CONCLUSION 

This investigation's objective was to offer a 

summary of current developments in collaborative 

filtering and automated Web services 

recommendation. The suggested system algorithm 

works with the QoS characteristic by first grouping 

users into various locations. The earlier 

recommendation system included resources, 

evaluation, execution, and service choices. 

Different platforms, languages, and techniques are 

required for each phase. A creative method of web 

service evaluation is created, greatly improving the 

accuracy of the calculations used to deliver quality-

aware services online. Online service recommender 

systems operate by compiling user-observed QoS 

data from various online services and matching 

users. This method makes advantage of QoS 

characteristics and significantly increases 

recommendation accuracy. 

By maintaining the database and assisting the user 

in choosing Quality-Aware services when problems 

emerge, our suggested activity benefits the user. By 

supplying an ideal value that guarantees QoS-
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Aware Services, it also lowers the time complexity. 

Our experimental findings demonstrated that, when 

compared to earlier approaches, our unique strategy 

is effective. In this research, a QoS assessment 

approach for personalised service Requests is 

proposed to address the objectivity of QoS 

evaluation. A service request model is specifically 

suggested to detail consumer-side effects for 

supplied QoS. Ultimately, our approach's efficacy 

is confirmed, and a way of optimisation is 

suggested to raise the effectiveness of the QoS 

evaluation. 
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