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Abstract 

The web services (WS) innovation turned into the reference design during the most recent couple of 

years for the incorporation of heterogeneous frameworks. WS has take fundamental situation for 

building and incorporating e-business applications and to permit Information framework advances 

to impart in an interoperable way. New WS additional principles have been created through the 

collaboration of a few normalization associations. This innovation has additionally a few cutoff 

points uniquely security issues. Author will attempt all through this paper to give an outline and an 

investigation of the principles in the field of web services security just as to examine the issues that 

are not yet tended to. Treating Web Services security implies dealing with angles like confirmation, 

authorization, trustworthiness and secrecy and how they can be ensured in WS engineering. 

Additionally an outline related guidelines called WS-Security, including how they consolidate to 

address security torments particularly in a business to business Web Services situation. 

Keywords-: Web Services, WS Security, authentication, threats, policies 

1. Introduction  

The advancement of correspondence organizations and innovations includes the blast of services 

over the Internet. Specialist co-ops consistently contend to quickly offer the best types of assistance 

to clients. The present situation requires the improvement of administration arranged applications. 

Web services (WS) look as though as a savvy worldview for distributing and burning-through 

services. The objective of Web administration advancement is to help specialist co-ops to deftly 

make new services and progressively trading information with their accomplices for communitarian 

business. WS are created as inexactly coupled applications equipped for being run independently to 

give a basic capacity or formed to make new esteem added services [1]. To devour a help, the client 

sends demand and acquires a reaction from the utilizing administration. Essentially, services can be 

burned-through in two distinct manners [2]. They can be utilized as basic services which give an 

interface to get sources of info and return yields or they can be utilized as segments which can be 

coordinated into business measures. The first type of usage is called as individual use and the second 

type of usage is called as process use. This research work deals with recommending services with 

respect to the individual case. To discover an assistance for an individual use, a client can utilize a 

notable web search tool like Google, Yahoo or Baidu. Notwithstanding, by and large, the particular 

help web search tools that can give 'great' services yet in addition can help to find other intriguing 

services are liked by the client. Likewise many help entrances, for example, X Methods, Binding 

Point, WebServiceX.NET [3], WebServiceList, StrikeIron, Remote Methods and Google and 

administration crawlers, for example, Seekda and Embrace Registry were created as unequivocal 
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devices for helping clients in looking and summoning WS for singular use In request to help clients 

to devour services for singular use, prior approaches proposed by different authors consider 

information, for example, Web administration portrayals, Quality of Service (QoS) and semantic 

ideas of services making proposals not considering information that uncover client concern, for 

example, utilization information [4].  

Services figuring are the foundation of a wide range of kinds of data frameworks, for example, 

online retail destinations like Amazon and eBay, undertaking business-to-business frameworks, 

unavoidable medical care frameworks, and so forth Despite the numerous benefits of services 

registering, guaranteeing appropriate requirement of access control arrangements and forestalling 

undesirable information spillage in composite Web services is a test due to [5] 

 Inability of the customer on the choice of services in an arrangement  

 Vulnerabilities brought about by inappropriate execution of access control in Web services  

 Insufficient alternatives for the customer to indicate their entrance control strategies  

 Improper correspondence of the customer's entrance control strategies by the services in a 

coordination [6, 7]  

Existing access control systems for Web services limit customers to undeniable level strategies, by 

and large determined as a rundown of security and protection inclinations. These inclinations and 

their choices are chosen by the specialist co-ops and don't permit customers with fine-grained 

command over the divulgence of their information, for example, partner various approaches to 

explicit information things or changing access control conduct dependent on the operational setting. 

In any event, when the customer can indicate fine-grain access control approaches, existing services 

foundations don't ensure authorization and proliferation of arrangements by the beneficiary services, 

which may basically disregard the strategies [8].  

Despite the importance of proper access control in the online universe of developing security 

concerns, and a simple expanding number of guidelines for access control to fragile information, web 

service applications do not really meet the issues of spreading liberal information to the general 

public. As indicated by the OWASP status of web application security threats in 2013 [9], four of the 

main ten threats are incorrectly identified by actual penetration control checks. In light of the 2014 

Website Security Statistics Report [10], data spillage is the second most common weakness in web 

applications. 

Service-Oriented Architecture (SOA) [11] is a design paradigm that suggests the construction of 

applications by the composition of existing software modules that are called services. In this vision, 

Web services are considered an important realization of this application design paradigm. In this 

research work, a solution for Web service selection is proposed, for enabling WS consumption. This 

is mainly essential for the realization of Web Service-Oriented Architectures.  

Non-functional properties of a Web service are mainly used to model QoS attributes. QoS denotes 

the capability of the Web service to respond to expected calls performing at a level corresponding to 
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the mutual expectations of both its provider and its consumer [12]. Therefore, delivering good QoS is 

a critical and significant challenge. QoS attributes such as constant availability, connectivity, and 

high responsiveness is the key to keeping a service competitive and viable.  

They represent important criteria to determine the service usability and effectiveness, which has an 

impact the WS’s popularity. Especially with the growing number of functionally similar WS on the 

internet, there should be a technique to differentiate between them using a set of well-defined QoS 

attributes and values. Thus, QoS has become an important part of service description, for a better 

service selection [13] and composition [14]. Some of the QoS attributes can be calculated by the 

consumer of a WS (like response time), while other attributes must be calculated and provided by the 

Web services provider such as scalability and security. 

E-commerce websites usually use RS for providing consumers with information to help them to 

make decisions on purchases. They can summarize the consumers’ opinions and critiques, provide 

personalized product information to consumers and suggest products. From a broader view, the RS 

can help the website to adapt to each consumer and for supporting the customization of the consumer 

experience. The consumer experience includes the physical products and the presentation of the 

products, both of which can be customized according to the consumers’ preferences [15]. 

As a rule, clients are generally not able to reveal such data to an outsider as it contains their 

preferences and inclinations just as encounters. Accordingly the fundamental test is to address the 

requirement for giving precise web administration proposals to clients while safeguarding their 

security from any outsider worker, just as to shield the protection of individual clients from each 

other. To handle this test, author propose another convention for protection saving web 

administration suggestion where an un-believed suggestion worker can give the suggestion without 

unveiling any private data of individual clients, and with unimportant loss of precision of QoS 

esteems. Author present both protection and trial examination to confirm that our proposed technique 

is secure and productive regarding execution.   

There are a few protection issues while foreseeing QoS esteems or giving web administration 

proposals to clients. Spillage of the QoS esteems may undermine the framework's capacity to give 

noteworthy proposals. For sure, the suggestion framework could be undermined by interlopers or by 

the worker it on the off chance that it attempts to control the proposal framework by gaining from 

client's very own data put away in the worker. In this way it is important to cover up however much 

private data as could be expected from the worker while permitting it to utilize the information 

required for processing the proposals [16]. Paper organized as in section 2 Literature review has been 

described, in section 3 comparative analyses described, Section 3 talk about research gap, & finally 

conclusion described in section 5. 

2. Literature review  

This section deals with the general view of the Evaluation and performance analysis of secure and 

efficient web service recommendation system. This section presents the interests and contribution of 

the researchers in the recent developments.  
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In [1] author talked about utilizes the ElGamal cryptosystem to get clients' data. This methodology 

shows how singular public and mystery keys from various clients can be consolidated to encode and 

decode any message without trading off client security.  

In [2] author talked about a CF-based suggestion framework which uses secure multi-party 

calculation and homomorphism encryption. This convention permits the clients and workers to 

mutually process comparability and proposals for target clients. Notwithstanding, the fundamental 

disadvantage of this methodology is that every client gets the code writings of other clients' 

evaluations during calculation; thus protection hazard increments if a portion of the clients connive 

with the decoding worker to learn additional data.  

In [3] author talked about additionally proposed a cryptographic convention for client based CF 

where they likewise tended to the issue of duplicating two private information while producing 

proposals. Notwithstanding, as indicated by their convention, clients need to give extra code 

messages, which increment the intricacy into O (n2) by every client.  

In [4] author presented the use of BGN cryptosystem without having extra code text or losing any 

measure of protection.  

In [5] author introduced a protection mindful composite help where the customer gives her data to a 

specialist co-op and the data will be utilized by the purchaser's security inclinations.  

In [6] author proposed where the questioning clients can send their inquiries secretly and the 

specialist co-op finds the outcomes by coordinating pursuit questions with web administration credits 

without knowing any private data.  

In [7] author proposed a protection formal model to broaden DaaS (Data as a Service) portrayals 

with security capacities. The security model permits an assistance to characterize a protection 

strategy and a bunch of security necessities.  

In [8] author broadened their protection saving web administration arrangement structure in, which 

manages security not just at the information level (for example sources of info and yields) yet 

additionally at the assistance level (for example administration conjuring).  

In [9] author proposed where the QoS esteems were muddled prior to sending them to specialist co-

ops. Anyway the issue with this methodology is that, because of the presence of clamor, the 

specialist organizations can't distinguish data precisely. In any case, they are as yet ready to foresee 

the missing QoS esteems and prescribe an appropriate web administration to clients.  

In [10] author as of late author have built up a security safeguarding convention for area mindful web 

administration suggestion dependent on homomorphism cryptography. Author saved clients QoS and 

areas protection by methods for homomorphism encryption and, simultaneously, the convention can 

foresee missing QoS by utilizing on past QoS experience and clients' areas.  

In [11] author proposed Motivating from the above examinations in security saving web 

administration suggestion, for example the protection issues in assistance registering particularly in 
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web administration proposals and security safeguarding CF, author propose another system to save 

clients' protection in web administration suggestions.  

In [12] author proposed to coordinate the client's inquiry string with Web administration depictions. 

In any case, they coordinate the inquiry vector straightforwardly with archive vectors without 

organizing the information, yield and activity vectors or bunching them in various ideas examined in. 

They right off the bat gather Web administration portrayals, for example WSDL records, from 

various assets, like client's transferring, joins from websites, or references from UDDI stores.  

In [13] author endeavored to prescribe WS that are applicable to client's day by day schedule. Not 

the same as, which controlled the client's question, strings and Web administration depictions, they 

analyzed the similitude between the content information that a client was seeing/handling and the 

tasks of a Web administration. They first and foremost catch the content information that a client is 

dealing with, for example, HTML records, Word reports, File frameworks, messages (ICQ, SOAP, 

and so on) At that point, they separate content strings from the caught information. At long last, WS 

that have the most elevated closeness esteems are prescribed to the client.  

In [14] author proposed relates IR-based most significant calculations for assessing the comparability 

between two Web administration depictions. He reports an appraisal of various calculations utilizing 

a similar assortment of WS lastly finishes up by referencing that calculations dependent on the 

exemplary factual measure are utilized to evaluate how significant a word is to an archive, to be 

specific, TF-IDF, over performed different methodologies as a rule.  

In [15] author proposes to remove 4 highlights, i.e., content, setting, have name, and administration 

name, from the WSDL record to bunch WS. They accept the way toward bunching as the 

preprocessor to disclosure, wanting to help in building a web index to slither and group non-semantic 

WS.  

In [16] author proposes to remove highlights from WSDL records to bunch WS. Not quite the same 

as the work extricates content, types, messages, ports, and administration name from WSDL reports. 

He demonstrated a superior accuracy esteem when contrasted with Liu's work utilizing various 

highlights.  

In [17] author adds to test mechanization for web applications. The arranging model offers a serious 

level of extendibility and configurability and too defeats cutoff points of conventional graphical 

portrayals. New testing prospects arise that at last lead to better weakness location, along these lines 

guaranteeing safer web services and applications.  

In [18] author gives three commitments to the investigation of autonomic interruption discovery 

frameworks. In the first place, author assesses the attainability of an unaided/semi-directed 

methodology for web assault discovery dependent on the Robust Software Modeling Tool (RSMT), 

which autonomically screens and portrays the runtime conduct of web applications.  

In [19] author forms the undertaking suggestion measure as a streamlining issue which adjusts 

protection, utility, and effectiveness. Author show that this enhancement issue is NP-hard, and 

present an avaricious arrangement which approximates the ideal arrangement inside a factor of 1 - 
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1/e. Author additionally plan a productive collection convention to register insights of portable 

laborers needed in the improvement issue while giving solid protection ensure. Both mathematical 

assessments and execution investigation are completed to show the viability and proficiency of the 

proposed system.  

In [20], author presents a typical utility of many field-based interpersonal connectivity applications is 

a sharing aid that allows the gathering of peers to share their territories. Without a concept in the 

worker, sharing such an area may compromise customers' safety. The current responses to Privacy-

Preserving Location Sharing Services (PPLSS) require an outsider to have a confidant who reaches a 

specific area of all clients of the framework or as far as computation or conventions that are costly 

compared to computational or correspondence overheads [26-31]. 

3. Comparative analysis  

Ref. No Author name Paper title  Year Methodology 

21 Lianyong Qi., 

et. Al. 

A Distributed 

Locality-Sensitive 

Hashing-Based 

Approach for 

Cloud Service 

Recommendation 

From Multi-

Source Data 

 

2017 Amplify the 

financial 

advantages, a 

cloud specialist 

organization 

needs to 

prescribe its 

services to 

however many 

clients as would 

be prudent 

dependent on 

the verifiable 

client 

administration 

quality 

information. 

Nonetheless, 

when a cloud 

stage (e.g., 

Amazon) 

expects to settle 

on an assistance 

proposal choice, 

considering just 

its own client 

administration 

quality 

information is 

https://ieeexplore.ieee.org/author/37532753900
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lacking, in light 

of the fact that a 

cloud client may 

conjure services 

from different 

dispersed cloud 

stages (e.g., 

Amazon and 

IBM). 

22 Yanyan Xu., et. 

Al.  

A privacy-

preserving 

content-based 

image retrieval 

method in cloud 

environment 

 

2017 Unique in 

relation to 

different 

techniques, the 

proposed 

strategy has no 

extraordinary 

necessities to 

encryption 

calculations, 

which makes it 

more 

widespread and 

can be applied 

in various 

situations. 

Exploratory 

outcomes 

demonstrate that 

the proposed 

technique can 

accomplish 

better security 

and better 

recovery 

execution. 

23 Rohit Ranchal. 

et. Al.  

EPICS: A 

Framework for 

Enforcing 

Security Policies 

in Composite 

Web Services 

 

2018 Author proposes 

EPICS, a 

proficient and 

viable answer 

for 

implementing 

security 

strategies in 

https://www.sciencedirect.com/science/article/abs/pii/S104732031730007X#!
https://ieeexplore.ieee.org/author/37079211600
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composite Web 

services that 

ensures 

information 

protection all 

through the 

assistance 

communication 

lifecycle. The 

arrangement 

guarantees that 

the information 

are conveyed 

alongside the 

customer 

strategies that 

direct 

information 

access and an 

execution screen 

that controls 

information 

revelation. 

24 Syed Nisar 

Bukhari., Al.  

Study and Review 

of Recent Trends 

in Semantic Web 

2017 From the 

beginning of the 

World Wide 

Web, scientists 

distinguished a 

should have the 

option to 

comprehend the 

semantics of the 

data on the Web 

all together 

legitimate smart 

frameworks to 

make a superior 

showing of 

handling the 

roaring Web of 

records. With 

the development 

in Semantic 
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Web, bunches of 

calculations 

which 

semantically 

register the most 

applicable Web 

Pages have been 

created and the 

work is going 

on. In this paper 

author will study 

and audit the 

new patterns in 

the semantic 

web area. 

25 S. Badsha, et. 

Al.  

Privacy 

Preserving User 

Based Web 

Service 

Recommendations 

 

2018 Author propose 

another 

convention for 

security 

protecting web 

administration 

suggestion 

where an un-

believed 

suggestion 

worker can give 

the suggestion 

without 

unveiling any 

private data of 

individual 

clients, and with 

unimportant loss 

of exactness of 

QoS esteems. 

Author present 

both protection 

and trial 

investigation to 

check that our 

proposed 

technique is 

secure and 
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productive 

regarding 

execution. 

 

4. Research Gap 

To discover a help for singular use, clients regularly invest a lot of energy to discover, look at and 

choose the services that are best fitted to their requirements. Normally, clients need backing to 

comprehend their inclinations and recommend the clients with fitting services. For this situation, RS 

can be a decent arrangement as they are created to prescribe clients the most appropriate services to 

their necessities. In this way, the point of the proposed research work is to build up a RS-dependent 

on half breed approach utilizing both substance based separating and synergistic sifting techniques to 

prescribe best reasonable services to the assistance client dependent on his question which has both 

useful and non-practical necessities utilizing understood input. The collaborative filtering techniques 

in the service selection process consist of two steps. The first step is identifying functionally similar 

services and the second step is QoS-based service ranking and selection.  

Among these returned services, the services that have the most similar features as the profile based 

on certain criteria will be recommended. Some of the problems with the content-based system are 

that it cannot distinguish the quality of the items if they possess the same or very similar features and 

it is difficult to recommend an item that is not similar to any item the user has ever selected.  

Within the sight of numerous WS with indistinguishable or comparative functionalities, Quality of 

Service (QoS) gives non-useful Web administration attributes for the ideal Web administration 

choice. Since the assistance client has not conjured the assistance before, the assessment for such 

assistance's QoS needs to find support from other comparative clients or self's summon records on 

other Web services. The QoS exhibitions of a Web administration are to be anticipated utilizing CF 

strategies for a functioning client by utilizing verifiable QoS data from other comparable assistance 

clients, who have comparable chronicled QoS experience on a similar arrangement of normally 

conjured Web services. At that point utilizing the anticipated qualities, the WS are to be positioned 

and the best Top-K services fulfilling the client's necessities are returned as prescribed services to the 

client.  

An inventive methodology is proposed to discover semantically comparable WS utilizing the data 

from the portrayal in WSDL report for an assistance client demand by methods for the help based 

semantic piece worked from a low arranged grid. The majority of the calculations which include 

particular vector-deterioration based strategies for portion creation include computationally costly 

lattice factorization presenting versatility limits. This business locales the issue of adaptability by 

proposing a novel thought of dimensionality decrease by bunching and combining strategy. In order 

to resolve the difficulties in forecasting the QoS values of WS, a new CF-based RS approach by 

combining Pearson similarity and a Slope One method is proposed. In the proposed method, the 

Pearson similarity is adopted among any two services as their deviation weight. Also, statistical 

process control-based smoothing and weight adjustment approaches are also used to minimize 
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forecasting error. An enhanced vector-based ranking method is proposed by considering user's 

requirements. The vector-based model is chosen because of its simplicity and high efficiency. 

5. Conclusion  

In this exploration, the fundamental degree is to help the assistance utilization for singular use and 

the reason for existing is to prescribe clients' services that are near their advantage. In future, for 

administration structure, services can be prescribed for connecting important services to chosen 

positions in a planned cycle. A broad examination can be made to check the reasonableness of 

Wikipedia as a wellspring of semantics in Web administration revelation to improve the Web 

administration disclosure measure. The confusion in help quality determining in the portable figuring 

climate should be tended to. The proposed work can be incorporated into the cloud climate. The 

verifiable and unequivocal information can be abused which are possessed by a cloud specialist co-

op to find the significant services to a business cycle.  

References  

[1] S. Badsha, X. Yi, I. Khalil, "A practical privacy-preserving recommender system", Data Sci. 

Eng., vol. 1, no. 3, pp. 161-177, 2016. 

[2] Z. Erkin, M. Beye, T. Veugen, R. L. Lagendijk, "Privacy enhanced recommender system", 

Proc. 31st WIC Symp. Inf. Theory Benelux, pp. 35-42, 2010. 

[3] H. Kikuchi, H. Kizawa, M. Tada, "Privacy-preserving collaborative filtering schemes", Proc. 

Int. Conf. Availability Rel. Secur., pp. 911-916, 2009. 

[4] S. Badsha, X. Yi, I. Khalil, E. Bertino, "Privacy preserving user-based recommender system", 

Proc. IEEE 37th Int. Conf. Distrib. Comput. Syst. (ICDCS), pp. 1074-1083, Jun. 2017. 

[5] W. Xu, V. N. Venkatakrishnan, R. Sekar, I. V. Ramakrishnan, "A framework for building 

privacy-conscious composite Web services", Proc. Int. Conf. Web Services (ICWS), pp. 655-

662, 2006. 

[6] A. Squicciarini, B. Carminati, S. Karumanchi, "A privacy-preserving approach for Web 

service selection and provisioning", Proc. IEEE Int. Conf. Web Services (ICWS), pp. 33-40, 

Jul. 2011. 

[7] S.-E. Tbahriti, M. Mrissa, B. Medjahed, C. Ghedira, M. Barhamgi, J. Fayn, "Privacy-aware 

DaaS services composition", Proc. 22nd Int. Conf. Database Expert Syst. Appl. (DEXA), pp. 

202-216, Aug./Sep. 2011.  

[8] S.-E. Tbahriti, C. Ghedira, B. Medjahed, M. Mrissa, "Privacy-enhanced Web service 

composition", IEEE Trans. Services Comput., vol. 7, no. 2, pp. 210-222, Apr. 2014. 

[9] J. Zhu, P. He, Z. Zheng, M. R. Lyu, "A privacy-preserving QoS prediction framework for 

Web service recommendation", Proc. IEEE Int. Conf. Web Services (ICWS), pp. 241-248, 

Jun./Jul. 2015. 

[10] S. Badsha et al., "Privacy preserving location-aware personalized Web service 

recommendations", IEEE Trans. Services Comput., 2018. 

[11] C. Yan, X. Cui, L. Qi, X. Xu, X. Zhang, "Privacy-aware data publishing and 

integration for collaborative service recommendation", IEEE Access, vol. 6, pp. 43021-

43028, 2018. 



International Journal of Future Generation Communication and Networking 

Vol. 14, No. 1, (2021), pp. 1187-1199 

1198 

ISSN: 2233-7857 IJFGCN 

Copyright ⓒ2020 SERSC 

[12] L. Qi, X. Zhang, W. Dou, Q. Ni, "A distributed locality-sensitive hashing-based 

approach for cloud service recommendation from multi-source data", IEEE J. Sel. Areas 

Commun., vol. 35, no. 11, pp. 2616-2624, Nov. 2017. 

[13] C. Platzer, S. Dustdar, “A vector space search engine for web services”, In 

Proceedings of theThird IEEE European Conference on Web Services, 2005. 

[14] M. Brian Blake, Michael F. Nowlan, “A web service recommender system using 

enhanced         syntactical  matching”,  In  Proceedings  of  the  International  Conference  on  

Web  Services,pp. 575–582, 2007. 

[15] N. Kokash, “A comparison of Web Service interface similarity measures”, In 3rd 

European Starting AI Researcher Symposium, pp. 220–231, 2006.   

[16] W.  Liu,  W.  Wong,  “Web  service  clustering  using  text  mining  techniques”,  

International Journal of Agent-Oriented Software Engineering, 3(1):pp. 6-26, 2009. 

[17] Bozic, J., Wotawa, F. Planning-based security testing of web applications with attack 

grammars. Software Qual J 28, 307–334 (2020). https://doi.org/10.1007/s11219-019-09469-y 

[18] Pan, Y., Sun, F., Teng, Z. et al. Detecting web attacks with end-to-end deep learning. 

J Internet Serv Appl 10, 16 (2019). https://doi.org/10.1186/s13174-019-0115-x 

[19] Y. Gong, Y. Guo and Y. Fang, "A privacy-preserving task recommendation 

framework for mobile crowdsourcing," 2014 IEEE Global Communications Conference, 

Austin, TX, USA, 2014, pp. 588-593, doi: 10.1109/GLOCOM.2014.7036871. 

[20] R. Schlegel, C. Chow, Q. Huang and D. S. Wong, "Privacy-Preserving Location 

Sharing Services for Social Networks," in IEEE Transactions on Services Computing, vol. 

10, no. 5, pp. 811-825, 1 Sept.-Oct. 2017, doi: 10.1109/TSC.2016.2514338. 

[21] L. Qi, X. Zhang, W. Dou and Q. Ni, "A Distributed Locality-Sensitive Hashing-Based 

Approach for Cloud Service Recommendation From Multi-Source Data," in IEEE Journal on 

Selected Areas in Communications, vol. 35, no. 11, pp. 2616-2624, Nov. 2017, doi: 

10.1109/JSAC.2017.2760458. 

[22] Yanyan Xu, Jiaying Gong, Lizhi Xiong, Zhengquan Xu, Jinwei Wang, Yun-qing Shi, 

A privacy-preserving content-based image retrieval method in cloud environment, Journal of 

Visual Communication and Image Representation,Volume 43, 2017, Pages 164-172, 

[23] R. Ranchal, B. Bhargava, P. Angin and L. b. Othmane, "EPICS: A Framework for 

Enforcing Security Policies in Composite Web Services," in IEEE Transactions on Services 

Computing, vol. 12, no. 3, pp. 415-428, 1 May-June 2019, doi: 10.1109/TSC.2018.2797277. 

[24] Syed Nisar Bukhari,Javid Ahmad Mir, 2017, UmmerAhmad, Study and Review of 

Recent Trends in Semantic Web, International Journals of Advanced Research in Computer 

Science and Software EngineeringISSN: 2277-128X (Volume-7, Issue-6) 

[25] S. Badsha, X. Yi, I. Khalil, D. Liu, S. Nepal and K. Lam, "Privacy Preserving User 

Based Web Service Recommendations," in IEEE Access, vol. 6, pp. 56647-56657, 2018, doi: 

10.1109/ACCESS.2018.2871447. 

[26] Mahajan, H.B., Badarla, A. & Junnarkar, A.A. (2020). CL-IoT: cross-layer Internet of 

Things protocol for intelligent manufacturing of smart farming. J Ambient Intell Human 

Comput. https://doi.org/10.1007/s12652-020-02502-0. 



International Journal of Future Generation Communication and Networking 

Vol. 14, No. 1, (2021), pp. 1187-1199 

1199 

ISSN: 2233-7857 IJFGCN 

Copyright ⓒ2020 SERSC 

[27] Mahajan, H.B., & Badarla, A. (2018). Application of Internet of Things for Smart 

Precision Farming: Solutions and Challenges. International Journal of Advanced Science and 

Technology, Vol. Dec. 2018, PP. 37-45. 

[28] Mahajan, H.B., & Badarla, A. (2019). Experimental Analysis of Recent Clustering 

Algorithms for Wireless Sensor Network: Application of IoT based Smart Precision Farming. 

Jour of Adv Research in Dynamical & Control Systems, Vol. 11, No. 9. 

10.5373/JARDCS/V11I9/20193162. 

[29] Mahajan, H.B., & Badarla, A. (2020). Detecting HTTP Vulnerabilities in IoT-based 

Precision Farming Connected with Cloud Environment using Artificial Intelligence. 

International Journal of Advanced Science and Technology, Vol. 29, No. 3, pp. 214 - 226. 

[30] Mikhail, A., Kamil, I. A., & Mahajan, H. (2017). Increasing SCADA System 

Availability by Fault Tolerance Techniques. 2017 International Conference on Computing, 

Communication, Control and Automation (ICCUBEA). doi:10.1109/iccubea.2017.8463911  

[31] Mikhail, A., Kareem, H. H., & Mahajan, H. (2017). Fault Tolerance to Balance for 

Messaging Layers in Communication Society. 2017 International Conference on Computing, 

Communication, Control and Automation (ICCUBEA). doi:10.1109/iccubea.2017.8463871  

 

 


