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Abstract 
As per the global digital report, 52.9% of the world population is using the internet, and 42% of  

the world population is actively using e-commerce, banking, and other online applications. Web services 
are software components accessed using networked communications and provide services to end users. 
Software developers provide a high quality of web service. To meet the demands of user requirements,  
it is necessary for a developer to ensure quality architecture and quality of services. To meet the demands 
of user measure service quality by the ranking of web services, in this paper, we analyzed QWS dataset 
and found important parameters are best practices, successability, availability, response time, reliability 
and throughput, and compliance. We have used various data mining techniques and conducted 
experiments to classify QWS data set into four categorical values as class1, 2, 3, and 4. The results are 
compared with various techniques random forest, artificial neural network, J48 decision tree, extreme 
gradient boosting, K-nearest neighbor, and support vector machine. Multiple classifiers analyzed, and  
it was observed that the classifier technique eXtreme gradient boosting got the maximum accuracy of 
98.44%, and random forest got the accuracy of 98.13%. In future, we can extend the quality of web service 
for mixed attributes. 
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1. Introduction 

The WWW was invented by Tim Berners Lee and a group of members in 1994, 
European Particle Laboratory in Geneva, Switzerland, the idea of hypertext information to keep 
personal information. W3 means a client program in one system which starts to display one 
object by clicking an option and retrieve another object from another system which is at remote 
server using network communication [1].  

The web services are self-contained, loosely coupled to describe modular applications 
can be designed for interoperable business applications. The internet is mostly used B2C, B2B, 
e-commerce, and others, the growth of IT across companies worldwide to perform business 
activities. Web service uses technologies like XML, WSDL, UDDI (service discoveries), and 
SOAP protocols. Web service (WS) provided by internet, based system. The web page can be 
accessed by locating the service registry. The elements are used to build the web application 
one of the important web components is UDDI; the protocols are used for searching and 
publishing services. Web services use SOA architecture, which has three are roles, provider, 
requester, and registry. A service provider is the one who can publish, searching, and finding 
services. To discover applications by UDDI is a registry of services, the requestor is the end 
users who want to access the web services which are published by the service provider. Web 
service (WS) discovery is to identify the service with descriptions (WSDL), and APIs of business 
services. WS links the use of each WS interface. 

In 2018, Global Digital Suit reported, 4 billion people (approximately) were using  
the internet across the globe among the total population of 7.593 billion, internet users are 
52.95%, i.e., 4.021 billion, an active social media user 42.09%, i.e., 3.196 billion. The unique 
mobile users are 67.62%, i.e., 5.135 billion active mobile users in that 38.95%, i.e., 2.958 billion 
and applications like facebook, twitter, and other web-based applications. The applications are 
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increasing very rapidly the designer and developer to ensure the quality design and 
development of applications which meet the client demands of user satisfaction of services [2]. 
Web service uses a dynamic business environment and user interactions, service quality, and 
satisfaction. For example, e-commerce, web service using SOA architecture, interactions of 
type and applictions used in large, medium, and small service users, features with service 
components have properties, functions, and operations [3]. Day to day business activities by 
web services made with quality of services, web service selection is the most important for  
the consumer to access applications. The rest of the paper deals with section 2 as related 
works, section 3 is the proposed approach, section 4 provide the results and discussions and 
finally section 5 ends with a conclusion and future scope 

 
 

2. Related Work 
M A Almulla et al. [4] proposed a model to classify into specific domains operated on 

text, similar service by the Fuzzy expert system; the results are compared with other methods. 
The WS quality dataset UDDI registries have 205 services which are classified into 11 classes  
or domains such as business, communication, and communication and others.  
Makhlughian et al. [5] use of CBA tool the services on demand, quality constraints, execution 
time, and accuracy of selections. Limitations do not know the importance of specific quality 
parameters. Mohanty et al. [6] used QWS dataset contains web services which can be classified 
into four categorical values using Markov Blanket, Naive Bayes, and Tabu search, the WSRF 
from data, naive Bayes is 85.62% using QWS data, and others methods used. The limitations 
are a quality model available, but prediction accuracy is low. Chen Li. et al. [7] use of models 
Naive Bayes, supporting vector machine 391 web services into service classifications using 
rough set theory classification of web pages into nine different classes like education, food, 
economy and weapons, limitations do not provide the best quality of web service. 

The Guosheng Kang et al. [8] use of collaborative model filtering (CF) is a method to 
predict the interest of users, choice, preference, likes, and dislikes. In CF approach there are 
three concepts first, functional relations (keywords, input, and output), second is the score of  
the cosine similarity metricsof the users, and third is the utility operations the QoS into high and 
low values. Mohan Patro, et al. [9] used classifiers to classify the WS on QWS data set that are 
Fuzzy related techniques with feature selection, Gain ratio and Information gain with three 
methods which are compared. Hussein Al-Helal et al. [10] proposed an algorithm reparability as 
a metric to determine the web services plans equal or more tolerant plans. To discover and  
re-use web services in the organization to select the services which are business and quality of 
service (QoS) needs. The QWS dataset is used for experiments. 

RK Mohanty et al. [11] proposed WS classification using PNN, BPNN, Treenet, GMDH, 
SVM, J48, CART to predict quality, identify and measure the quality and user satisfaction. DA 
Adeniyi et al. [12] used methods of KNN, CART, neural network (NN) model in the study.  
The RSS readers’ data class labels, website, data categorical values world, business, politics, 
sports, etc. WS classification J. Liu et al. [13] are using naive Bayes semantic web to describe 
an attribute of Web service using method data preparation, classifying of OWLSTC dataset, 
semantic web into seven different areas. The heuristic approach proposed by  
M Makhlughian [14] by pre-processing, classification according to QoS levels of candidate 
service and ranking and selecting the best service. Class association rules using QWS dataset 
with non-functional and security parameters are not addressed. 

Quality need for non-functional web service, in the real-world dataset, 21358 web 
services, over 30 million real-world web services by various counties, failure due to some of the 
causes like HTTP bad request, server error, bad gateway, service not available, network  
un-reachable, connection refused, time out and the Response time of users [15]. Soumadip 
Ghosh et al. [16] method neuro fuzzy classifier input vector, fuzzification into artificial neural 
network (ANN) and classifier into defuzzification. Experimental results by the use of  
UCI repository dataset KDD, breast cancer, iris, and other datasets find  
the classification accuracies. 

Web service design, consumers, re-use functionality. Ali Ouni etc. [17] proposed a 
hybrid approach which uses heuristic-based approach to the design quality of web interfaces. 
The experimental results conducted 26 real-worlds Amazon and Yahoo. Web service classified 
by selection, discovery, and composition. The Yilong Yang et al. [18] proposed a deep neural 
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network service classification approach. The 10000 real-worlds web services into 50 categories 
of values. Evelum Setoani et al. [19] use re-usable text classification in Bahasa Indonesia. 

Web services demand, provide good solutions with the interoperable property. 
Multifaceted match making framework, web service quality, and user seeks best quality 
services. Sambasivam et al. [20] identified 21 quality parameters, and experiments conducted 
1000 web services, service discovery and search. Xiong et al. [21] proposed a novel deep 
learning hybrid approach for web application recommendation and improving performance. 
Web-based applications increase rapidly very fast. The designer and developer ensure to 
provide high quality services for customer satisfaction. 

Problem definition: The software developer aim is to design and develop the best 
application which will meet the user specifications (including functional and non-functional 
parameters) according to the service level agreement (SLA). Web service quality is measured 
by the ranking of the web application. The ranking of web services using classification and 
predictions. We have used QWS dataset for conducting the experiments to find web service 
quality using various data mining methods (i.e., classification and predictions).  
The classification of web service helps the software designer to improve quality and 
performance. The proposed model is shown in Figure 1. This is applied for this problem to 
solve and web service classifications using input dataset. 

 
 

 
 

Figure 1. Quality of web service classification learning model 
 
 

3. Proposed Approach 
The internet-based applications quality is considered by non-functional parameters for 

satisfying the user requirements with functional parameters. The proposed model is shown in 
above Figure 1. The data mining algorithms are used to classify the quality of web services, i.e. 
QWS dataset. Initial stage use pre-processing, selection of training data with a testing dataset 
with use of various classification methods used to find a ranking of web services. Let the dataset 
consist of A1, A2,.., An each which belongs to class Ci, where Ci in {C1, C2,.., Cn} where Ci>= 2. 
Quality is most important, which compared with attributes like load distribution, service direction, 
throughput, cost, response time, and other elements. For example, e-commerce web 
applications provide functionality as per the SLA with satisfying quality parameters. The QWS 
dataset [22] was relevant objects in the domain. In this case, data contains various quality 
parameters such as response time, throughput, availability, accessibility, reliability, best 
practices, compliance, latency, and documentation. The classification of web services are 
Class-1 (high quality), Class-2m (quality), Class-3 (average quality), and Class-4 (poor quality 
services). This is applied for this problem to solve and web service classifications using Input 
dataset, learning methods (classification techniques such as random forest, artificial neural 
network, J48 decision tree, eXtreme gradient boosting, K-nearest neighbor and support vector 
machine) are used, and feature selections like response time, accessibility, reliability, 
throughput, availability, compliance, and best practices and training data to classify the data into 
categorical values (Rank 1, Rank 2, Rank3 and Rank4).The quality of web service QWS dataset 
consists of 2507 samples using classification approaches to find the accuracy of classification 
methods. Find the density of feature attributes response time is skewed left, availability is right 
side skewed, throughput is increasing and gradually decreasing, successability right side 
skewed, the reliability of curves, compliance curves, best practices at the range and class 
labeled ranked as 1, 2, 3 and 4, are shown in Figure 2. The QWS data read input, in initial stage 
pre-processing, training (labelled data) with testing (input data) using learning models such as 



◼  ISSN: 1693-6930 

TELKOMNIKA  Vol.17, No. 6, December 2019:  3191-3202 

3194 

random forest (RF), Artificial Neural Network, J48 Decision Tree, eXtreme gradient boosting, 
KNN classifier, and SVM methods are used to classify and predict testing dataset into class 
labels(Class-1, 2, 3 and 4) for the experimental results conducted using R programming.  
The details of the algorithms are discussed below.  

 
3.1. Random Forest 

The random forest is a decision tree which has a collection of decision trees known as 
forest, the new object attribute classification of the class label, 1, 2, 3, and 4. The forest is 
chosen classification has the most votes overall tree in the forest. Algorithm1 explains  
random forest. 

 
Algorithm 1. Random Forest 
Input: QWS dataset  

Output: Classification label class-1,2,3 and 4 

Begin  

Step 1: The training set is N and sample training set in a growing tree 

Step 2: If input variables m< M each node, m is variable, M is a best to 

split node. 

Step3: Find the Class label in the best split criterion leaf node. 

Step 4: Each tree grew at the maximum possible extent; then there will be no 

pruning. 

End 

 
 

 
 

Figure 2. QWS data density values 
 
 

RF classification, here we have used in experiments 500 trees, split each variable by 2, 
out of bag error (OOB estimate error)value is 1.79% using R programming. The results of 
random forest confusion matrix are shown in the Tables 1 and 2. It gives the comparative study 
of predicted class variables with observations. 

 
 

Table 1. Random Forest-confusion Matrix 
Prediction Rank1 Rank2 Rank3 Rank4 Class Error 

Class-1 583 2 2 6 0.016863406 
Class-2 3 803 0 0 0.003722084 
Class-3 1 1 587 10 0.020033389 
Class-4 2 5 13 489 0.039292731 
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Table 2. Comparative Results with Actual Values asnd Predicted Classes  
Using Random Forest Algorithm Using Ten-fold Cross-Validation 

Prediction Observation Rank1 Rank2 Rank3 Rank4 rowIndex Mtry Resample 

Class1 Rank1 0.900 0.002 0.032 0.066 15 1 Fold01 
Class4 Rank4 0. 062 0. 130 0.086 0.722 16 1 Fold01 
Class3 Rank3 0.032 0.000 0.890 0.078 17 1 Fold01 
Class4 Rank4 0.004 0.000 0.014 0.982 28 1 Fold01 
Class1 Rank1 0.986 0.000 0.006 0.008 30 1 Fold01 

 
 

Kappa and accuracy: Siegal and Castellan (1998), Carletta (1999), kappa control 
agreement P(A) for agreement change P(e). Kappa is an inter-rate qualitative agreement for 
categorical items and robust measure calculation, where Pr(e) is calculation, kappa is corrected 
measure classification for true classes, poor <= 0.2, Fair is equal to 0.2 to 0.4, moderate is  
in-between 0.40 to 0.60, good accuracy is 0.60 to 0.80, excellent measure is 0.80 to 1.0. Kappa 
statics is a mean for evaluating the prediction classifier performance across all instances. 
Classification measure for N items into mutually exclusive kappa measurement is described  
in (1): 

 
K = (Pr⁡(e) − Pr⁡(e))/((1 − pr(e)) (1) 
 

Pr(a) probability of classification success, accuracy, Pr(e) probability to chance of success, 
Pr(e) replaced to Pr(b) agreement measure classification a and b, Summary of sample sizes of 
2257, 2256, 2256, 2255, 2256, 2255 etc, by re-sampling results across tuning parameters with 
random forest classifier Cross-Validated(10 fold) and Kappa measurement are shown in  
Table 3. 

 
 

Table 3. Random Forest Classifier Accuracy and Kappa Measurements  
of QWS Data Fine Tuning 

S No Random Forest Accuracy Kappa Measure 

1 0.9780699 0.9704352 
2 0.9832524 0.9774364 
3 0.9820508 0.9758201 

 
 

3.2. Artificial Neural Network (ANN) 
NN consists of an input layer which accepts input data here QWS dataset seven 

attribute values, the hidden layer used for weighing factors to calculate predictions and forward 
to the output layer, which predicts the class labels. A neuron is called processing elements 
(Artificial neuron is biological neurons). In Figure 3 shows ANN, let there be ‘n’ inputs {Xi1, Xi2, 
…, Xij}, here we have taken seven input attributes of QWS data, Each Xij is associated with 
weights Wij, Bias(c) is a network,used to calculate the net-input by adding input Xij., Threshold 
(Ɵi), it is the reached to exceed the value of input neurons. Output (O) is after executing 
operations is a nonlinear functional (Fi) value [23, 24]. We have conducted experiments using 
neural network of QWS dataset 2507 samples, seven predictors and four classes 'Class1', 
'Class2', 'Class3', and 'class4'. The generated Algorithm 2 is discussed below. 

 
Algorithm 2. ANN: Neural network-classification and prediction of class labels of QWS data 
INPUT: D is an input dataset of training tuples which are associated with 

target values Rank1,2,3, and 4. 

L: learning rate of the network, Feedforward network use multilayers 

for accuracy 

OUTPUT: A Trained NN with testing data to classify and predict class labels 

1,2,3 and 4 

 

BEGIN 

Step1: Initialize weights, bias and in networks and biases in the network 

Repeat until the condition is not satisfied 

BEGIN  

Step2:  Each training data records Xi, in D 
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BEGIN  

Step3: // Propagate input data forward to layer 

Step4: For input of each layer with j   

BEGIN 

Compute Result (Fi) = Input (Xi);// result of i/p is actual i/p 

data. 

//if More than one hidden layer improves the performance accuracy 

Step5: each hidden layer or result at output layer unit J  

NetInput (Xj)=∑WijFij+Ɵj // calculate net input j which 

corresponds to the previous layer i, and compute Function output 

Fi  as Output (Oj)= (1/1+e-lj), calculate result output(sigmoid) 

for input each j value.   

each input j  

END// Step 4 end 

Step6: propagation errors if any  

each unit for  j  in the results of the output layer 

Errj=Fj(1-Fj)(Tj-Fj);// compute the error  if any 

For each input j in hidden layers; from considering last to the 

first hidden layer 

Compute Errj=Fj(1-Fj) ∑k ErrkWjk;// calculate error respect to 

next higher layer k 

weight for  Wij in the network associated with each layer and 

value 

BEGIN 

ΔWij=1+Err j Fj// increment of weight 

Wij= Wij+ ΔWij;//  update the weight value 

END 

Step7: For   bias Ɵ  in each network  update value 

Δ Ɵj=(l) + Err j // Bias increment 

END 

END 

END 

 
 

 
 

Figure 3. Artificial Neural Network Model 
 
 

The experimental results conducted using R programming with QWS data and ANN 
confusion matrix is described in Table 4. ANN predicted values with observation comparison 
described in Table 5. Re-sampling of ANN with Kappa measures and the results are described  
in Table 6. 

 
 

Table 4. Artificial Neural Network Confusion Matrix 
Prediction Rank1 Rank2 Rank3 Rank4 

Class-1 587 1 2 1 
Class-2 2 803 2 3 
Class-3 2 1 587 4 
Class-4 2 1 8 501 

Accuracy (average): 98.11% 

The Accuracy (average): 98.11% fine-tuning accuracy is 98.20 Accuracy=9, and decay is 9 and 0.06 



TELKOMNIKA  ISSN: 1693-6930 ◼ 

 

Classification of web services using data mining algorithms... (M. Swami Das) 

3197 

Table 5. Artificial Neural Network Confusion Matrix 
S No Prediction Observation Rank1 Rank2 Rank3 Rank4 RowIndex Size 

1 Class-2 Rank2 1.3828e-01 8.0440e-01 1.6946e-04 5.7138e-02 7 1 
2 Class1 Rank4 5.6466e-01 5.7662e-02 5.7421e-03 3.7192e-01 13 1 
3 Class-2 Rank2 5.3700e-02 9.2668e-01 3.7245e-05 1.9572e-02 18 1 
4 Class2 Rank2 6.1467e-02 9.1569e-01 4.6043e-05 2.2786e-02 25 1 
5 Class4 Rank4 4.7507e-01 1.0356e-03 3.6187e-02 4.8769e-01 34 1 

 
 

Table 6. Re-sampling Results across Tuning Parameters using ANN with Kappa Measures 
Size Decay Accuracy Kappa 

1 0.05 0.9740732 0.9650738 
2 0.06 0.9852060 0.9758378 
3 0.02 0.9776573 0.9698991 
4 0.01 0.9768779 0.9688352 
5 0.01 0.9792636 0.9720675 

 
 

3.3. J48 Decision Tree 
Is an approach which acts as a classification predictor from the list of values, the target 

is dependable value, and it is used to predict target value. The J48 Decision Tree is described in 
Algorithm 3. 

 
Algorithm 3. J48-Classification of QWS data using Decision Trees 
DTreeQoS(DatapartitionDp, data attributes) 

Input: QWS data Attributelist(RT,AV,TH,SUCC,REL,COMP,BP)  

RT Response time, AV: Availability, TH: Throughput, SUCC, Successability, REL: 

Reliability, COM: Compliance, BP: Best practices.- 

 

QWSselectionMethod: Procedure for splitting into individual classes. 

Output: Decision Tree with class labels class-1,2,3 and 4. 

 

Step1. Create a new node N 

Step2. If data records partition Dp of the same class of type(1,2,3, and 4), 

then return the leaf  

 Node N label with relevant class type as 1,2,3 and 4.  

Step3. If (data attribute list)is EMPTY  thenReturn N, leaf node, the 

majority of classes in data partition Dp / //    majority of classes 

of class type 

Step4. apply QWSselectionMethod(Dp, data attribute list) to find the best 

splitting criterion. 

Step5. Splitting criterion  label N   

Step6. If splitting data values and Multisplit permitted then//   

Step7. Adddataattributelistdata attribute list– splitting attribute; // 

removing splitting attribute 

Step8. For the result of the splitting criterion of each // To find classify 

label 

Step9. Let Dresult be set of data records in Da satisfy result; // 

apartition result 

Step10. If Dresult is EMPTY then   add to leaf label of majority class label 

in Da to node N; else add a node returned by DTreeQoS (Dresult, 

dataattributelist) to node N; 

Step12. end for 

Step13. Return N 

 
Applying Algorithm3 (J48 Decision tree) on QWS data, which consists of 2507 record 

samples, results into four classes namely: 'Class1', 'Class2', 'Class3', and 'Class4' using seven 
predictors. Re-sampling: Cross-Validated (10 fold), using R language the summary of sample 
sizes of 2256, 2256, 2257, 2256, 2257, 2256, etc. the results shown in Table 7, and accuracy is 
97.56637% and Kappa value is 96.72248%. Tuning with parameter 'C' was a constant value of 
0.25. Tuning parameter at constant value M is held at 3. 
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Table 7. The Comparative Study of J45 Classification Predictions with Observations 
S No Prediction Observation Rank1 Rank2 Rank3 Rank4 RowIndex Size 

1 Class2 Rank2 0.0000 1.0000 0.0000 0.0000 2 0.25 
2 Class1 Rank1 0.9979 0. 0020 0.0000 0.0000 5 0.25 
3 Class1 Rank1 0.9979 0.0020 0.0000 0.0000 10 0.25 
4 Class1 Rank1 0.9979 0.0020 0.0000 0.0000 12 0.25 
5 Class4 Rank4 0.0000 0.0000 0.0000 1.0000 16 0.25 

 
 

3.4. eXtreme Gradient Boosting (XGboost Technique) 
This is a machine learning algorithm, supervised learning to find the tasks regression, 

ranking, and classification. Prediction (Yi) for given a value (Xi,) using a linear model is used to 
prediction Y'i= ∑ƟiXi, where weight input, the prediction, can have different interpretations,  
the task depends on regression or classification, Ɵi co-efficient denote parameter the model is 
used for ranking the outputs. XGboost technique (eXtreme gradient boosting) uses seven 
predictors, four classes as Class-1,2,3 and 4, experiments at Cross-Validated (10 fold) of 
sample sizes: 2258, 2255, 2256, 2256, 2257, 2257, etc. The experimentations with XGBoosting 
method results are shown in Table 8, and Table 9 XGboost confusion matrix across  
tuning parameters. 

 
 

Table 8. eXtreme Gradient Boosting 
Classification of QWS Comparisons 

Accuracy with Kappa Measures 
S No Theta Alpha Nrounds Accuracy 

1 0e+00 0e+00 50 0.9828397 
2 0e+00 0e+00 100 0.9828397 
3 0e+00 0e+00 150 0.9828397 
4 0e+00 1e-04 50 0.9832381 
5 1e-01 1e-04 100 0.9836046 

 

Table 9. eXtreme Gradient Boosting 
Confusion Matrix 

Prediction Rank1 Rank2 Rank3 Rank4 

Class-1 583 1 0 1 
Class-2 3 800 0 3 
Class-3 0 2 590 10 
Class-4 7 3 9 495 

Accuracy (average) : 98.44% 

The Accuracy (average) : 98.44% fine tuning accuracy is 
98.45% constant value is 0.3 optimum model largest 
value, 50 rounds lamda=0.1, accuracy=9, and decay is 9 
and 0.06 

 
 

3.5. K-Nearest Neighbors Classification (KNN) 
KNN classification algorithm [25] input have ‘k’ closet training tuples in the feature 

selection, the object being assigned to the most common is ‘k’ nearest neighbors. Find the most 
similar object from training data; the testing data will look into the training dataset to be the most 
similar object based on feature selection and distance functions. KNN algorithm is described in 
Algorithm 4. 

 
Algorithm 4. KNN Approach 
Input:  Given records and attributes S, from Matrix a=[Aij] 

Output: classification label (class-1,2,3 and 4) 

 

Each record classified into Rank the web service (WsRF: Web service Relevancy 

Function)  

begin 

 

Step1. Given a set of records and attributes, form matrix A= [aij] 

Step2. For each record P in the Test data do 

For each record in A, in the training data A do 

Calculate the similarity of input testing data which is most similar to 

trained     

dataset EUDistance(P,A) 

Store DIS_Array(Pi,Ai) and find the class label. 

end for 

end for 

end 

 
QWS dataset 2507 samples, for seven predictors and into four classes: 'Rank1', 

'Rank2', 'Rank3', 'Rank4', use of cross-validation, 10 fold the sample sizes of 2255, 2256, 2256, 
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2257, 2258, 2257 etc, and Re-sampling results across tuning parameters and result conducted 
shown in Table 10. KNN with k value 5 is maximum accuracy of 89.34%. 

 
3.6. SVM with Radial Basis Function Kernel Approach 

This is a method used to classify the data. SVM classification use maximize margin for 
accurate values. It is a linear classifier, where Ai is input, W is variable of a straight line with 
constant B. IN (2)-(5) depicts the processing: 

 
bF(Ai,W, B) = sign(AiW + B) (2) 
 

where Ai, is input data which is a variable and B is constant of a straight line: 
 
WAi + b⁡ ≥ 1 (3) 
 

if Fi =+1 where W is a variable of line, tshe linear line WAi+b is maximized margin M=2/|W|, 
minimize 1/2Wtw with the subject to Minimize (w) =1/2 Wt W and subject to output(wAi+b) ≥1 

 
WAi + b⁡ ≤ 1 (4) 
 

if Fi =-1 where W is a variable and 
 
𝐹𝑖(𝑊𝐴𝑖 + 𝑏⁡) ≥ 1 (5) 
 

for all remaining values. 
QWS dataset 2507 samples experiments conducted using R programming with seven 

predictors and four classes: 'Rank1', 'Rank2', 'Rank3', 'Rank4', re-sampling, sampling the use of 
cross-validation ten-fold, the results using SVM with RBFK method are shown in Table 11. 
Summary of sample sizes: 2257, 2256, 2256, 2258, 2256, 2257, etc. re-sampling results across 
tuning parameters. 

 
 

Table 10. The KNN Classification of QWS 
Data and Comparisons with Accuracy with 

Kappa Measurement 
S No K value Accuracy Kappa 

1 5 0.8934794 0.8556596 
2 7 0.8855096 0.8446677 
3 9 0.8739349 0.8287782 

Accuracy is at k=5, optimal model, the largest value 

Table 11. SVM with Radial Basis Function Kernel 
with classify QWS Data Accuracy and Kappa 

Measurements 
S No C Sigma Accuracy Kappa 

1 1 0.1 0.9397494 0.9184620 
2 1 0.2 0.9489032 0.930877 
3 1 0.3 0.9548937 0.9390387 
4 1 0.4 0.9548985 0.9390593 
5 1 0.5 0.9573018 0.9423314 

Accuracy at largest optimal value when sigma = 0.6 and C = 1 

 
 

4. Results and Discussions 
WS objects need the quality of services; this is associated with each object, in business 

process coordinating to deal with services and managing service qualities. To provide quality 
services according to user requirements, WS real-time applications use of video, text, image, 
and other elements by users, QoS of web service, satisfies the end-user requests. For example, 
the response time of Website quality is associated with various parameters like network, 
application services. The designer aim is to monitor the quality contents and ensure quality 
services. The customers require quality services, high availability, security, cost optimization, 
and others [26]. WS layer, quality monitored, and adjusted parameters, for example bandwidth, 
communication layer by web service, which handles message contents in a real-time layer 
which communicates with services between client and server. The web services quality 
parameters of access control the information of data audio, video, a text document and other 
documents with various parameters influence to measure the quality of software. Here we have 
taken QWS dataset, and the results are executed using R- Language and identified most 
important influence parameters are best practices, successability, availability, response time, 
reliability, throughput, and compliance shown in Figure 4 in web application development.  
The existing web service classification methods and its accuracy values are shown in Table12. 



◼  ISSN: 1693-6930 

TELKOMNIKA  Vol.17, No. 6, December 2019:  3191-3202 

3200 

Table 12. Web Service Classifications of Existing Methods and Accuracy Values 
S No Classification Method Accuracy 

1 Naïve bays 83.62% 
2 Group Method of Data Handling(GMDH) 98.32% 
3 Back propagation and Neural Networks(BPNN) 97.22% 

 
 

The accuracy values of classification methods implemented using R Language, and 
results are shown in Figure 5, computed classification accuracy, and kappa measurements 
graph are also shown. Figure 6 shows the results WS classifications using (ANN) method.  
The Figure 7 shows the accuracy of randomly selected predictors. Figure 8 shows the accuracy, 
number of iterations web service classifications by extreme Gradient boosting method. 
Randomly selected predictors for is shown in Figure 7, in which the prediction at a minimum 
accuracy by KNN is 89.39% and maximum accuracy by XGboost techniques are 98.44%. 

 
 

 
 

Figure 4. Importance of Web Services 

 
 

Figure 5. Web  Service Classification 
accuracy with kappa measurements 

 
 

 
 

Figure 6. Web service classification using 
Artificial Neural Networks 

 
 

Figure 7. Randomly selected predictors 

 
 

The eXtreme gradient boosting method results are described in Figure 8 that shows  
the accuracy by using alpha at iterations with the minimum which is 98.44% and the maximum 
value is 98.45% by iterations with alpha values. eXtreme gradient boosting method got  
the highest accuracy compared with various data mining methods accuracies are shown in 
Table 13. The experimental results conducted with QWS dataset using R language and various 
classification methods and comparative study of accuracy with fine tuning values are shown in 
Table 13. 
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Figure 8. eXtreme gradient boosting method, alpha, first, second and third iterations with alpha 
values the comparison graph 

 
 

Table 13. Web Service Classifications Using QWS Dataset,  
Various Methods, and Accuracy Values 

S No Classification Method Accuracy fine tuning Accuracy 

1 Random Forest 98.13% 98.32% 
2 Artificial Neural Network 98.11% 98.20% 
3 J48 Decision tree 97.56% 97.57% 
4 eXtreme Gradient Boosting 98.44% 98.45% 
5 K Nearest Neighbor 89.34% 89.35% 
6 Support Vector Machine 95.73% 95.74% 

 
 

5. Conclusion and Future Scope 
Web service is most important for business service; the user demands high-quality web 

services. The designer must provide high-quality web services based on demand. To meet  
the industry demands and policies, we recommended the best practices [27, 28] used for 
preventive measures, quality standards which will improve the performance of web applications, 
Successability depend on the availability of web applications by backup and fault tolerant 
systems, response time plays a significant role in interactive web user to the web server, 
reliability, throughput, and compliance. The existing methods depicted in Table12. We have 
taken QWS dataset using various data mining methods random forest, artificial neural network, 
J48, eXtremetgradient boosting, and Supporting Machine methods are described in Table 13, in 
which the accuracy is improved by using method eXtreme gradient boosting is 98.44%, 
improved fine-tuning performance has 98.45% and random forest has 98.13% and fine-tuning 
performance is 98.32%. In future use of mixed parameters will be suggested to improve  
the overall performance of web application by classifications, predictions, the recommendations 
to improve the quality software. 
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