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Abstract— 

Cloud computing, that is, using service or foundation suppliers to meet the association's 

required IT functionalities, is another pattern of IT services [1, 2]. From the business and 

specialized perspectives, there are a few purposes behind the fame of cloud computing. The 

most convincing foundation of cloud computing appropriation is "cost-sparing" affect based on 

the way that cloud stage makes it conceivable to lessen in advance venture and working 

expense [3]. This paper proposes a novel group-based decision-making strategy where a group 

of decision-producers is engaged with the decision procedure. Every decision creator gives 

loads to the cloud determination criteria. Based on weight collections and deviations, decision 

creators would choose the elective which has the most elevated proportion of deviation to mean 

is chosen. The strategy is shown with a case of the determination of cloud service models. This 

strategy is valuable for IT directors in choosing the fitting cloud service model for their 

associations. 

Keywords—Cloud computing; cloud service models; multi-criteria decision-making; group 

decision-making 

I. INTRODUCTION 

As indicated by Forrester [1], the anticipated open cloud market will produce an income of 

US$191 billion by 2020. This incorporates US$133 billion for cloud applications, US$44 billion 

for cloud stages, and US$14 billion for cloud business services. Etro [2] detailed that cloud 

computing will in general increment in new business arrangement in European economies as it 

decreases cost of passage into a market by sparing in capital consumption on IT. The European 

Business Research Center evaluations cloud computing would produce, somewhere in the 

range of 2010 and 2015, a total increment in yield of €763 billion out of five European nations 

(France, Germany, Italy, Spain and the UK), and an expansion in work of 2.3 million [3]. Amid 

these five years, the CEBR anticipated that the yearly financial advantages would be more than 

€177 billion and a yearly increment of 446,000 employments.  

In a time of data and globalization, an enormous computing power is required to engage 

business insight and focused additions. In any case, working a private data focus and 

overseeing software permitting to meet developing computing processing requests is 

unpredictable and expensive. Cloud computing speaks to a move in computing worldview 

which involves redistributing of computing assets with qualities like on-request self-service, 

assets adaptability, zero in advance venture, and estimated services; it likewise guarantees to 

give an answer as on-request computing, quick arrangement, minimal required upkeep, less IT 

staff and ease [4]. Such enamoring guarantees have made this innovation an essential 

scholastic research and business media theme in the course of the most recent couple of years. 

International Journal of Scientific Research and Review

Volume 7, Issue 12, 2018

ISSN NO: 2279-543X

Page No: 380



Be that as it may, genuine security and protection concerns have made organizations hesitant 

to send cloud computing [5]-[13].  

Because of the colossal advantages, openings and genuine worries in embracing cloud 

computing [14]-[16], it is essential to choose the correct cloud service model that fulfills the 

business prerequisites. Organizations confront various testing decisions as for the choice of the 

suitable cloud service models, as SaaS, PaaS, or IaaS. The decision includes thinking about 

hierarchical and mechanical elements, business data needs, and spending prerequisites. The 

decision is a testing and complex since it requires due thought of a few clashing components 

that should be managed all the while. This examination proposes a novel strategy that is based 

on MCDM and consolidates a group of decision creators in the determination of cloud service 

model. The strategy totals the loads of the determination criteria for every decision creator and 

rank the cloud service models based on the proportion of deviation among to total mean of the 

decision producers.  

The vast majority of cloud computing related looks into is about specialized advantages or 

executes techniques supplanting current IT functionalities. Mechanical classification is 

generally utilized, for example, Software as a Service, Platform as a Service and Infrastructure 

as a Service, or private cloud, open cloud, and mixture cloud. In Software as a Service (SaaS), 

the capacity gave to the client is to utilize the supplier's applications running on a cloud 

foundation. The client does not oversee or control the hidden cloud framework. In Platform as a 

Service (PaaS), the ability gave to the client is to send shopper made or procured applications 

onto the cloud framework. The client does not oversee or control the basic cloud framework but 

rather has power over the applications or its setups. In Infrastructure as a Service (IaaS), the 

ability professional vided to the client is to arrangement essential computing assets. The client 

does not oversee or control the fundamental cloud framework but rather has authority over 

task frameworks and chose computing parts. In the other arrangement, private cloud alludes 

to the cloud framework worked just for an association while open cloud alludes to the cloud 

foundation made accessible to the overall population. Furthermore, half and half cloud alludes 

to the cloud foundation having diverse pieces from private or open cloud types. Be that as it 

may, the specialized class does not speak to the financial effects of cloud computing. A few 

looks into on the issue propose to group applications into "discount" and "retail" cloud 

applications [3]. Discount cloud applications encourage expansive scale data joining and fast 

and low settled cost exercises including new businesses, or re-appropriating IT functionalities. 

Retail cloud applications center buyers moving their application and substance from PC to 

cloud stages. T he applications additionally make it conceivable to utilize them in numerous 

cell phones, which change the client's techniques to mingle, impart, and devour the substance. 

II. RELATED WORK  

CLOUD COMPUTING 

Delivering software application and computing processing power from a PC arrange in this 
named "cloud computing" isn't altogether new. Cloud computing has its foundations in 
network computing, service-situated engineering, disseminating computing, and virtualization 
[17]-[20]. John McCarthy, in his discourse at the MIT Centennial in 1961, anticipated that 
computing would turn into an open utility [21]. Carr [22] anticipated that IT assets will be 
provided as services in a way like the supply of power by power organizations. Power 
organizations based on interest and charged based on use, and no requirement for families or 
processing plants to run committed power generators to supply power. He likewise contended 
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that since IT services would be accessible to everybody, organizations would not any longer 
think about IT as a focused weapon. Carr's perspective of IT being provided based on interest 
and charged based on utilize like power is particularly upheld by the rise of cloud computing 
innovation.  

Cloud computing has turned into the theme of pretty much every IT discussion today. 
Throughout the years, IT has made exceptional progressions. Most prominent advances are in 
the zones of virtualization, equipment and software framework and web advances. Cloud 
computing empowers the client to access data and to bring down the hindrances to computing. 
With cloud computing, the need to keep up innovation framework grows dim as the weight of 
framework the board and data security is moved to cloud service suppliers [19]. The selection 
of cloud computing is transforming IT service conveyance models, empowering changes in IT 
spryness, re-designing business forms, altering the utilization of uses, and collaborating with 
buyers and different organizations. 

A.  Defining Cloud Computing 

The two scholastics and industry have proposed different definitions for cloud computing yet 
nobody definition has increased shared agreement up until now. Buyya et al. [18] characterized 
cloud computing as "a kind of parallel and dispersed framework comprising of a gathering of 
between associated and virtualized PCs that are progressively provisioned and introduced as at 
least one bound together computing resource(s) based on service-level assentions built up 
through transaction between the service supplier and customers." According to Armbrust et al. 
[23], "Cloud computing alludes to both the applications conveyed as services over the Internet 
and the equipment and frameworks software in the data focuses that give those service." 
Kramer [24] characterized it as "another computing worldview, which changes the buying, 
support and transfer procedure of IT by giving on-request acquirement of a dynamic crate of IT 
assets, these assets are facilitated in specific data focuses and can be bought and scaled over 
the Internet, on-request and area freely." The most recognized meaning of cloud computing in 
writing is the one exhibited by the National Institute of Standards and Technology (NIST). NIST 
characterizes cloud computing as "A model for empowering advantageous, on-request organize 
access to a mutual pool of configurable computing assets (e.g. systems, servers, stockpiling, 
applications, and services) that can be quickly provisioned and discharged with negligible 
administration exertion or service supplier collaboration", [25, p. 11]. Besides, NIST depicted 
the cloud computing as comprising of five basic attributes, three service conveyance models, 
and four arrangement models. The basic attributes are expansive system get to, estimated 
service, fast flexibility and on-request self-service. The service models are Software as a Service 
(SaaS), Platform as a Service (PaaS), and Infrastructure as a Service (IaaS); and the 
arrangement models are private cloud, open cloud, crossover cloud, and network cloud. The 
five basic attributes, three cloud service models, and four cloud sending models are delineated 
in Fig. 1. 
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Fig. 1. NIST visual model of cloud computing definition [26]. 

 

B. The Service Delivery Models 

Software as a Service (SaaS) gives applications and software to the buyer. The applications are 

accessible from various customer gadgets through either a thin customer interface, for 

example, an internet browser, or a program interface. The customer does not manage or 

control the basic cloud infrastructure including system, servers, operating frameworks or 

storage gadgets.  

Platform as a Service (PaaS) is the arrangement of operating frameworks, programming 

languages, libraries, services, and apparatuses upheld by the supplier. The buyer does not 

manage or control the fundamental cloud infrastructure including system, servers, or 

operating frameworks, however has power over the conveyed applications and perhaps 

configuration settings for the application-facilitating environment.  

Infrastructure as a Service (IaaS) is the arrangement of basic hardware and software required 

for processing power, storage space, communication systems, and other necessary computing 

assets where the customer can convey and run the required framework and application 

software. 

C. The Selection Factors of Cloud Computing Service Models 

Eid et al. [27] led a broad audit of literature where they recognized the factors that affect the 
adoption of cloud computing in organizations. We will choose the most important factors we 
accept extremely relevant to the determination of a service conveyance model. The 
accompanying seven factors along with their short portrayals speak to organizational and 
technical conditions relevant to the determination of service conveyance models:  

• Cost: the expense of leasing the service conveyance model (SaaS, PaaS, or IaaS). It 
incorporates the total amount charged by the cloud supplier as well as maintenance and 
bolster cost [28].  

• Adaptability: the dimension of service conveyance model adaptability as for changing 
client prerequisites, and requirements of the organization adopting cloud computing [29].  

• Available IT abilities: level of IT aptitudes availability in the organization adopting cloud 
computing [30].  

• Urgency: level of earnestness of required cloud service which allows for faster 
arrangement and immediate cloud service provisioning [31].  

• Security of data: security dimension of the client service and customer data maintained 
by the cloud arrangement model. This incorporates: 1) data honesty (data accuracy and 
recovery), 2) dimension of audibility and 3) access control [28], [32], [33].  

• Privacy of data: the level of confidentiality of data maintained by the cloud supplier [32].  
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• Service reliability: the degree to which the service is available without intrusion or with 
least downtime. 

The cloud environment 

The cloud operational mode is depicted as pursues. The main hub (and its VM) and the front-
end must be in working request for the framework to be operational. In any case, if the standby 
and main hubs fail, the cloud ends up unavailable. The jobs of the standby and main hubs are 
swapped when the VM is reestablished. 

 

 

 

 

 

 

 

 

 

Fig. 2 Infrastructure overview 

 

III. Proposed work  

MULTI-CRITERIA DECISION-MAKING IN CLOUD COMPUTING 

Multi-criteria decision-making (MCDM) is a branch of operations research/management 

science that is worried about the strategies and techniques to take care of the multi-criteria 

decision issues. Gavade [34] classified multi-criteria decision-making issues into two 

categories:  

• Multiple attribute decision-making (MADM): MADM includes the determination of the 

"best" alternative from pre-indicated alternatives portrayed as far as multiple attributes; and  

• Multiple targets decision-making (MODM): MODM includes the structure of alternatives 

which enhance the multiple goals of Decision Maker (DM).  

Multi-Criteria Decision-Making (MCDM) gives a viable approach in many financial, 

manufacturing, material, service choice issues [35]. It specifically plays an important job in 

areas of venture decision, item evaluation, staff appraisal, and others [34]. Notwithstanding a 

long history, researchers constantly create strategies based on the MCDM approach. These 

techniques vary in both implementation details and extent of application. Each technique has 

its very own qualities and weaknesses. There are several strategies for multi-criteria decision-

making. In their research, Whaiduzzaman et al. [35] gave taxonomy of MCDM-based strategies 

along with their targets, criteria/approach, qualities, and limitations. Examples of the 

evaluated MCDM techniques are: 
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 Analytic Hierarchy Process (AHP). 

 Analytic Network Process (ANP). 

 Technique for Order of Preferences by Similarity to Ideal Solution (TOPSIS). 

 Elimination and Et Choice Translating Reality (ELECTRE). 

 Preference Ranking Organization Method of Enrichment Evaluations (PROMETHEE). 

 Decision-Making Trial and Evaluation Laboratory (DEMATEL). 

 Grey Relational Analysis (GRA). 

 Simple Additive Weighting (SAW). 

 Fuzzy MCDM. 

 Data Envelopment Analysis (DEA). 

As cloud computing innovation adoption has turned out to be progressively popular amid 
the last couple of decades, researchers have paid more attention to address the managerial 
decision-making issues faced by organizations intrigued to adopt cloud computing. Conway 
and Curry [35] addressed the management of cloud computing adoption from a lifecycle 
approach point of view. They built up a lifecycle model for managing cloud-computing 
adoption. Whaiduzzaman et al. [36] concentrated on addressing the service determination for 
cloud computing utilizing the multi-criteria decision-making approach. They portrayed the 
multi-criteria decision analysis (MCDA) types and characteristics and compared several 
techniques by combining and inspecting the present literature. The choice of cloud service 
models by organizations necessitates the consideration of various related clashing factors 
that are relevant to the cloud service models and organizational prerequisites. In such 
multiple criteria decision situations, a bargain or tradeoff has to be made because in most 
real-world situations, no single alternative satisfies all criteria however one alternative may 
be better regarding a portion of the criteria while different alternatives may beat it whenever 
made a decision about based on the remaining criteria [37].  

Later technological advancements in cloud computing and its adoption by organizations 
present another arrangement of issues to managers. One of the major issues is the choice of 
the privilege MCDM strategy. Several examples are found in literature where the MCDM 
approach is applied to the decision-making procedure of cloud computing innovation 
adoption by best managers. Table I give examples of such issues and applied MCDM 
strategies.  

The starting point of the proposed strategy is based on Multi-Criteria Decision-Making 
(MCDM). The oddity of this technique is the utilization of MCDM in a group decision-making 
setting where alternatives are ranked with the least amount of variability relative to the 
mean. Theoretically, the best alternative is the one with the high aggregate mean and low 
variation values among decision makers. The ratio of deviation to the mean is the coefficient 
of variation. 

The proposed method involves the following steps: 

Step 1: List the alternatives (A1, A2 A3, Am) where j ϵ m and m is the number of 
alternatives 

Step 2: Identify the selection criteria (C1, C2, C3, Cn) where i ϵ n and n is the number of 
criteria 
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Step 3: Invite participating decision makers (D1, D2, D3, Dd) where k ϵ d and d is the 
number of decision makers 

Step 4: Assign importance score ( ��
�) of ith criterion given by kth decision maker. The 

importance score (��
� ) is assigned using a Likert-type scale ranging from 1 to 7, where: 

1= not at all important 

2= not important 

3= Somewhat not important 

4= neutral 

5= somewhat important 

6= important 

7= very important 

 

 

Step 5:  Calculate the relative importance (��
� ) of  ith criterion given by kth decision maker, 

where 

 

Step  6:  Assign  importance  score  (���
�  )  of  iTh criterion  with  respect  to the  jth 

alternative  given by  the  kth decision  maker.  

The importance score (���
�  ) is assigned using a Likert-type scale ranging from 1 to 7, where: 

1= not at all important 

2= not important 

3= somewhat not important 
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4= neutral 

5= somewhat important 

6= important 

7= very important 

The importance score matrix is shown in Table IV. 

Step 7: Calculate the decision values (���
�  ) of ith criterion with respect to jth alternative 

given by the kth decision maker, where: 

 

Step 8: Aggregate all decision values (���
� ) of  jth alternative by kth decision maker, where: 

 

Step  9:  Calculate  the  average  decision  value  (��  ̅)  of    jth alternative by all decision 

makers, where: 

 

Step 10: Calculate the standard deviation (���) of aggregate  decision values of jth 
alternative, where: 

 

Step  11:  Calculate  the  coefficient  of  variation  (���� )  of  aggregate decision value of 
jthalternative, where: 

 

The  decision  value  (���
� ),  aggregate  decision  values  (��

� ), average  aggregate  decision  

value  (�� ̅ ),  and  standard  deviation (��� ) and coefficient of variation (���� ) of aggregate 
decision values Step 12: Rank all alternatives and select the best alternative.  

The best alternative is the one which has the highest mean and lowest  standard  deviation.  
That  is,  the  lowest  coefficient  of variation. 

Based  on  the  least  ratio  of  variability   among  the  decision makers, the alternatives are 
ranked as IaaS, PaaS and  SaaS.  Therefore,  IaaS  is  the  most  preferred  cloud  service  
model for the firm, followed by PaaS and SaaS 

CONCLUSION  

In this paper, we have recognized a lot of important factors for choosing cloud computing 
service models. These factors are available to spending plan, adaptability to changing client 
prerequisites, available IT aptitudes, the earnestness of required service, data security, data 
privacy and reliability of service. We also proposed a novel multi-criteria approach that takes 
into consideration the aggregate mean of decision values and the deviations values among 
the decision makers. In spite of the curiosity of this approach, it very well may be enhanced 
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by adding more determination criteria, similar to interoperability, performance, scalability, 
compatibility, unpredictability and merchant validity and support. 
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