
      ISSN (Online) 2456 -1304 

International Journal of Science, Engineering and Management (IJSEM) 

Vol 10, Issue 1, January 2023 

24 

Challenges and Opportunities in Service-Oriented 

Computing and Cloud Computing 
[1] Bhama Devi N 

[1] Lecturer, Department of Computer Engineering, Government Polytechnic College, Ezkukone Kollam, India. 

Corresponding Author Email: [1] bhamadv@gmail.com 
 

Abstract— Like cloud computing’s “computing as a service”, service-oriented computing provides on-demand access to computer 

resources. When considering service-oriented computing in a cloud computing environment, the authors note both new research 

opportunities and major potential. Findings from this study might be used to predict where e-Science is headed and how best to put 

computing power to work in the quest for new knowledge. This research will pave the way for future investigations in e-Science, which 

will be beneficial to the development and progress of the area as a whole. 
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I. INTRODUCTION 

SOA (service-oriented architecture) systems are built from 

decoupled service components that can be deployed 

anywhere and communicate using standard protocols. This 

method of designing computers is known as the SOC 

(service-oriented computing) paradigm. The building of a 

unified program is viewed as less important than the use of 

flexible, dynamically bound services in a service-oriented 

architecture (SOC). Distributed computing infrastructures are 

used for internal and external application synchronization 

and cooperation, and are made up of services that can be 

provided by a number of different organizations and interact 

with one another over the Internet. Both service buyers and 

sellers rely on precise service descriptions in order to 

accomplish their goals. Thus, SOC is a mindset, while SOA is 

an architectural model that enables the sharing and reuse of 

services through the development of tools for documenting 

and promoting them. Self-service, seemingly infinite or 

elastic resources, and flexible service options like IaaS 

(Infrastructure as a Service), PaaS (Platform as a Service), 

and SaaS (Software as a Service) are all hallmarks of 

consumer internet service models that have inspired the cloud 

computing paradigm (Software as a Service). Software reuse, 

installation, and evolution risks are mitigated when delivered 

as a collection of configurable, bound services. 

According to Bello et al. (2021), to remain competitive, 

businesses must keep updating their IT systems, either by 

introducing new features or by removing those that are no 

longer required. Until recently, software development 

processes have not been designed to accommodate the need 

for the seamless incorporation of new features. A 

service-oriented architecture (SOC) is designed to facilitate 

the efficient, low-cost, and safe creation of software 

applications. Makes it such that less frequent addition of new 

software features is required to keep up with changing 

company needs. In contrast to a fixed piece of software, 

services can function autonomously, have their own metadata, 

be reused, and be relocated with relative ease. One can take 

advantage of a plethora of options, from basic arithmetic to 

the deployment of complex programmes in a networked 

environment. Web services can be located and called using 

either the Simple Object Access Protocol (SOAP) or the 

Representational State Transfer (REST) protocols [9]. 

Companies and organizations can now take advantage of this 

new computing paradigm and its benefits by dynamically 

establishing core services for massively distributed software 

systems. These third-party services are able to communicate 

with one another and share information and source code 

because of markup language techniques such as XML. 

The aim of the report is to identify the various challenges 

of service-oriented computing and cloud computing in vivid 

aspects and also recognize the opportunity it creates to solve 

them. 

Purpose of the Research 

The primary objective of this research is to achieve an 

understanding of the benefits and drawbacks that are 

encountered by organisations as a result of making the 

change to computing paradigms that are based on SOA and 

the cloud [3]. This will be accomplished by gaining an 

understanding of the advantages and disadvantages that are 

encountered as a result of making this change. To achieve this 

goal, information on the advantages and downsides 

encountered by firms shall first be gathered. 

Limitations of the Research 

Computing on the cloud and computing geared toward 

services are both large fields that have not yet been 

investigated to their full potential. This research zeroes on on 

a handful of the business strategies that are either in the 

process of being adopted by companies right now or are 

presently being explored by those companies. Because of the 

dizzying pace at which technological advancement is taking 

place, the future is yet unknown. 
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II. LITERATURE REVIEW 

In accordance with the word of many researchers, The 

SOC and the cloud computing communities still have some 

concerns [4]. In light of the conceptual parallels between 

such two paradigms, it is proposed that the challenges faced 

by one may open the way for the other. Several of these 

challenges will be discussed below: 

Challenges 

Maintaining Optimal Service Availability 

As per the opinion of some critiques, SOC-based systems 

often need the underlying services to be highly available. The 

difficulty of satisfying this condition in cloud computing 

settings increases as services grow more dependent on the 

architecture of a cloud - based service [1]. This means the 

cloud service provider has the same accountability as the 

service provider in ensuring the availability and performance 

of these services at all times. A situation can swiftly spiral out 

of control if essential services are interrupted, networks start 

falling, or people make mistakes. Dispersing service 

deployment over various cloud computing providers is a 

simple and effective way to increase availability and provide 

redundancy. Most existing cloud computing interfaces are, 

alas, closed-source and not designed with cross-platform 

portability in mind. Clients can’t easily recover from service 

disruptions by switching to a new cloud computing service 

provider because of the difficulty in redeploying 

already-deployed services and applications. It could slow 

down widespread cloud adoption. 

Wide Array of Protective Measures 

New security threats are posed by both SOCs and cloud 

services. Different service providers may have contributed to 

the creation of a SOC composite service. Providing 

end-to-end security is made more difficult by the requirement 

that all service providers make the same guarantees. With 

cloud hosting, this problem becomes much more widespread. 

Since the internet providers’ backbone is housed by a 

different company, there needs to be a lot of back and forth 

between customers and cloud service providers to ensure a 

certain level of safety. 

The foundation of SOC is communication. In order to 

implement a service-based workflow, messages must be 

transmitted either inside a service or between a service and its 

container. The potential leakage of sensitive data to 

unauthorized parties is a major security issue. Intercepted 

messages pose a risk of competitors acquiring access to 

sensitive firm information [7]. The use of cloud-based 

services is not a foolproof solution to security concerns. 

Users that store information in the cloud are more susceptible 

to having it stolen or exploited, and they also suffer the 

security risks associated with message delivery. 

Backing Current Operations 

The success of a SOC depends heavily on the quality of its 

system management. When one part of a bigger, more 

complicated project fails, it might have repercussions 

throughout the rest of the dependent programmes. Also, 

many different service providers can contribute to a single 

treatment. As things are, it’s not easy to find a service 

because existing service repositories are scattered and poorly 

advertised. Because of this, most service operations are 

internal to a single company, or service providers are 

responsible for monitoring service health in real time to 

guarantee the uninterrupted operation of dependent 

applications. 

According to scholars, Migration to the cloud might raise 

the complexity of administration and monitoring. 

Unfortunately, people have yet to come across a cloud 

computing platform that allows for flexible access and 

performance measurements [13]. However, the provider of 

the service is still responsible for providing any necessary 

management or monitoring tools. 

Opportunities 

Once the issues are isolated, it may begin to brainstorm 

ways to merge the best features of the two approaches. At 

least three different results could occur here 

Locating Reliable Service Providers through Win-Win 

Partnerships 

According to researchers, Although automating the 

processes of service selection and composition would be 

beneficial, until recently doing so has been technically 

challenging [8]. No reliable, freely available resources exist 

to guide users to the most useful web services. The UDDI 

standard is rarely put into effect. But there’s a great 

opportunity here, and it may be cloud computing. Using the 

cloud makes it easier to control today’s decentralized 

services. 

The term “federate” is commonly used in the realm of 

database management to refer to the process of linking 

databases situated in different parts of the world. The ability 

to access data from multiple disconnected systems is greatly 

improved by federated databases. Customers may have 

boundless access to cloud services if they use a federated 

cloud [10]. By utilizing directory data collected by 

technologies like UDDI, the cloud industry may make the 

best of this opportunity. Researchers in this field now need to 

find ways to improve cloud-to-cloud communication. New 

mechanisms must be incorporated into these systems to 

preserve data confidentiality during transmission across 

cloud providers. 

A large number of individuals were helped, and word 

quickly spread 

Web services are emphasized in SOC because they can be 

accessible from anywhere and used with other services to 

create more advanced workflows. However, when businesses 

combine or form a new organization, changes must typically 

be made to the IT infrastructure to accommodate the new 
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entity. So, mobility is a significant obstacle for SOC, but 

cloud computing solutions often address this issue. Future 

service providers will be able to swiftly and easily launch 

their services to numerous cloud computing providers thanks 

to consistent cloud APIs. Demand for transferring services 

across clouds is expected to rise in tandem with the 

popularity of cloud computing [5]. To guarantee the security 

of their offerings, cloud service providers should implement 

management and remote monitoring into their cloud 

infrastructures. These management and monitoring solutions 

should account for more than simply the availability of the 

deployed services. SLAs will become more trustworthy when 

applications and cloud infrastructures are completely 

integrated. 

Ontologies are created via agent-mediated analysis of 

spatially-coordinated data 

Service metadata management presents similar difficulties. 

Much work remains before machines can infer the service’s 

benefits and strengths. Syntactic analysis of service-based 

data lacks the confidence to carry out this work effectively 

because of the lack of significance in the underlying 

information. Users’ proficiency in creating ontological 

metadata is crucial to the general adoption and use of 

semantic approaches. The situation is compounded by the 

fact that a wide variety of businesses offer these services [6]. 

In a cloud environment, multiple service providers might 

potentially share the same equipment, drastically cutting 

costs. Even if cloud-based third-party bots can infer 

ontological knowledge from stored data and processes, 

organizations gain no competitive edge from agreeing on 

connected ontologies. 

The existing status of enterprise computing will be 

seriously tested by the integration of service oriented and 

cloud computing. However, if firms can learn to work 

together and take advantage of shared opportunities, it might 

have far-reaching effects beyond simply removing obstacles. 

III. METHODS 

Adopting a descriptive strategy may help researchers 

provide more nuanced descriptions of their topics. 

Researchers could get a more complete and nuanced picture 

of the issue at hand if they collect and analyse data from a 

wide range of sources, including interviews with experts and 

practitioners, observations of cloud computing settings, and 

documentation and reports from cloud providers. This 

all-encompassing data collecting approach is priceless when 

looking into cutting-edge, rapidly-evolving technologies like 

cloud computing [12]. By using a qualitative approach, the 

researcher may learn more about the context and background 

of the phenomenon under investigation. 

Use of data collection and analysis techniques that are 

more free-form and interpretive in character may help the 

researcher get a more nuanced knowledge of the experiences, 

views, and emotions of the participants or subjects. Think 

like the people in charge of making and carrying out choices, 

and one will have a better understanding of how 

organisations are embracing cloud computing. Ultimately, a 

literature review aids the researcher in situating their own 

study within the context of the wider body of prior research. 

The researcher may fill up knowledge gaps, find new subjects 

worth exploring, and add to the existing body of work by 

reading and synthesising the present literature on cloud 

computing. 

IV. DISCUSSION 

In accordance with the opinion some researcher, since the 

efforts of academics in academia and business, cloud 

computing can now be implemented using a wide variety of 

distinct architectural models [12]. According to the findings 

of this study, IBM views clouds with a single provider as a 

scarce resource, and the company believes that provider silos 

operate as a barrier to the adoption of cloud computing. A 

cloud computing architecture known as Reservoir was 

suggested for use in the process of building a federation 

consisting of many different cloud providers in order to offer 

the necessary SLA. 

There have been a lot of research done, and those studies 

may be utilised to assess the potential downsides and upsides 

of this new paradigm. Because of the relative newness of the 

cloud computing concept, a lot of prospective customers are 

now taking a “wait and see” approach as they evaluate the 

value and the trajectory of the cloud computing service [1]. 

The cloud computing model offers a multitude of benefits; 

nevertheless, the majority of customers that are 

forward-thinking have already migrated their operations to 

the cloud. 

V. CONCLUSION 

The uptick in interest in “the cloud” can’t be stopped. 

When compared to tried-and-true on-premises infrastructures, 

cloud computing is a no-brainer. A number of challenges 

must be met with this new paradigm, including scalability, 

interoperability, performance, and regulatory compliance. 

Businesses are reluctant to use cloud computing because of 

the financial risk posed by these issues. Although a SOA 

appears straightforward at first glance, there are really many 

obstacles that must be overcome before it can be deployed on 

a large basis. Being able to accurately and methodically 

define the service is essential to getting published. When the 

service is used by people outside the provider’s 

administrative domain, any confusion over its intended 

meaning could have disastrous results. The register’s ability 

to back up its assertions about the providers listed is crucial to 

establishing trust in the services advertised and encouraging 

word of mouth advertising. To find a trustworthy registry, 

one must consider not just the requester’s level of confidence, 

but also the registry’s image, the rewards it gets, and the 

requester’s own needs. An agreed-upon method of visual 

communication and data interchange is required after a 
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service has been completed. So that a SLA can be created and 

its development monitored, they need to be able to have 

in-depth conversations. 
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