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Abstract—Cloud Computing offers services over the Internet
to support business processes, based on deployment models and
service, meet business requirements in an efficient and cost-
effective. A general context of the types of service models that it,
as well as the models of deployment, are not known, so the
following research questions are stated: Q1) How many studies
refer to service models in Cloud Computing and Models of cloud
computing deployment?, Q2) How the service models are
classified in relation to the types of capabilities Application,
Infrastructure y Platform in a Cloud?, and Q3) What types of
cloud computing deployment models currently exist?. The
objective of this paper is to investigate the service and
deployment models that currently exist in cloud computing, for
every which a process of systematic review of the literature has
been used as a research methodology. The results show that 45
service models and 4 deployment models were found in Cloud
Computing, this allows us to conclude that the offered models
give a lot and diverse solutions for the business processes.
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I.  INTRODUCTION

The important development that we are going through in the
21st century, according to [1] the use of Information
Technology (IT), Cloud computing and the Internet of Things
(1oT) have become popular with the exponential usage of smart
devices in recent years. It is considered one of the key elements
to achieve the objectives of an organization through the best
practices of IT Governance [2]. Today, cloud computing is an
example in technology business processes as resources must be
available within seconds, or in minutes, compared to the
traditional physical server acquisition process that could take
weeks and years.

Cloud Computing is a business model that is designed to
deliver services and IT resources through virtualization and
distributed computing technologies; these are consumed as a
service on demand and paid for their use. This new paradigm
has the potential to change the relationships between IT service
providers and consumers that influence competitiveness in
various sectors, as well as changing the role of top executives
and IT professionals in organizations [3].
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Cloud Computing technologically offers services in an
organization through the design of its architecture, applications,
deployment models, and service models generally organized
into service categories such as Infrastructure-as-a-Service
(laaS), Platform-as-a-Service (PaaS), Software-as-a-Service
(SaaS), and Business Process-as-a-Service (BPaaS). These
models are fundamental to any service management process in
Cloud Computing [4], [5].

Technological development has allowed creating
opportunities in the business processes, being this a problem in
its implementation when new needs arise in aspects that
influence in Knowledge, Data management, Web learning,
Information Security, Business Process, Application, Platform,
and Infrastructure, due to which Cloud Computing has created
new applications and services for the end user or organization to
meet that demand.

According to [6] ISO (the International Organization for
Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide
standardization. National bodies that are members of 1SO or
IEC participate in the development of International Standards
through technical committees established by the respective
organization to deal with particular fields of technical activity.
The main task of the joint technical committee is to prepare
International Standards.

The objective of this paper is to investigate the service and
deployment models that currently exist in cloud computing, for
which a systematic review process of the literature has been
used as a research methodology.

The new models of cloud computing services that are
appearing according to the needs of the 21st century are based
on SaaS, PaaS, and laaS [7]. Therefore, to implement a service
model, it is necessary to decide the type of Cloud deployment
model as Public, Private, Hybrid, and Community [8].

Computer services are currently available on demand, as
well as any public service available in society, which for the
different management of services need to be implemented
through various models of deployment in the cloud.

It is considered that all business process management is
based on the observation that each product that a company
offers to the market is the result of a series of activities
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performed [9]. These activities can be performed by humans,
systems or a combination of both. By identifying and
structuring these activities in workflows, companies get
information about their business processes. By monitoring and
reviewing their processes, companies can identify the problems
within these processes and can achieve improvements in using
IT.

This article is structured as follows: the first section, makes
a reference to the introduction of Cloud Computing, its service
models and deployment, the second section refers to the
historical background of Cloud Computing, in the third Section
the methodology used for the writing of this paper is explained,
the fourth section shows an analysis of the results found on this
research and the conclusions are presented in the fifth section.

Il. BACKGROUND

The concept of Cloud Computing was introduced in the
1960s by John McCarthy, who suggested that advances in
information and communications would lead to that “one day,
computing would be organized as a public service” just like the
water or electricity businesses [10].

In [11] the authors state that the evolution of Cloud
Computing began in 1980 from the complex and widespread
roots of IT, and in the 1990s companies began to offer virtual
private networks.

Cloud Computing begins to be considered as a business
model in services from the twentieth century, in a scenario of IT
platforms supported by new technologies such as Web 2.0 and
distributed computing. In 2002, Amazon launched the Amazon
Web Service market and in 2006 introduced the term Elastic
Compute Cloud (EC2) as a commercial service that allows
small and medium-sized businesses to rent servers where they
can run their own applications [10].

From then on, in the following years, big companies like
Google or IBM began to investigate cloud computing and, as a
result of these investigations, in 2009, OpenNebula and
Eucalyptus were born, an open source platform that allowed the
creation of systems in Cloud Compatible with Amazon EC2
web services, [12]. Google with its own google apps began to
offer useful and reliable applications for computers,
smartphones, and tablets that run in Cloud computing.

According to Aguilar [13], in 2011 Apple launched its
iCloud service, a cloud storage system - for documents, music,
videos, photographs, applications, and calendars - that promised
to change the way we use the computer.

A definition is provided by Armbrust et al. From the
University of Berkeley [14], where Cloud Computing refers to
applications used as a service over the Internet, known for a
long time as “Software as a Service.” National Institute of
Standards and Technology (NIST) [15], [16] states that Cloud
Computing is a technology model that allows ubiquitous,
adaptive and on-demand network access to a shared set of
configurable computing resources.

Therefore cloud computing is defined as a distributed
consumer-oriented computing system, consisting of a collection
of virtualized and interconnected computers [8]. Thus, the
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services that are in the network and offer their resources,
highlight the services of hosting that allow us to save
information outside our computers, that is to say, in servers that
are in the cloud and to which we can accede through a
communications network.

According to [17], the resources in a self-service demand
allow access to the ubiquitous network to be scaled up and
down quickly, [18] where resource use is measured, and service
models are performed as a business through payment for
consumer use. The diversity of business models through the use
of IT, allows users to access a standardized service and respond
to the needs of individuals and companies. In [9], [19], [20] the
diverse applications are established, such as models of services
that adapt to the necessities of computation in storage, speed,
and availability, considering the most expensive part of the
systems.

The laaS provider in Cloud Computing allows the creation
of a storage computing infrastructure and offering it for use in
the business process, according to [21], [8], it requires an initial
investment and established hardware maintenance in a service
model. The utility of computing is based on service models and
their implementation in Cloud, which are developed about the
massive transformation of the entire computer industry of the
twenty-first century.

At present, the emergence of Cloud Computing has
drastically altered the perception of all infrastructure
architectures, software design and development models within
service management using IT.

ISO/IEC 17788 was prepared by Joint Technical Committee
ISO/IEC JTC 1, Information technology, Subcommittee SC 38,
Distributed application platforms and services (DAPS), in
collaboration with ITU-T. The identical text is published as
ITU-T Rec. Y.3500 (08/2014). ISO / IEC 17788: 2014
mentions service categories and emerging service categories as
the service models and classifies them according to the types of
capabilities in the cloud [6].

We consider this information as a source of research for its
updating and expansion of the new models of cloud services
found.

I1l. RESEARCH METHODOLOGY

The development of this work was done considering the
guidelines used by [22], which have been adapted, focusing on
main three processes: Research planning, development of
information and results found..

A. Planning of the Research

According to the target of this investigation, the following
research questions were elaborated: Q1: How many studies
refer to service models in cloud computing and cloud
computing deployment models?, Q2: How the service models
are classified by the types of capabilities Application,
Infrastructure, and Platform in a Cloud?, Q3: What types of
cloud computing deployment models are currently available?.

In the construction of the search terms, the suggestions of
[23] have been considered, such as the following:

o Keywords related to research questions.
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e Identification of alternative terms and synonyms of Select criterias
keywords as search terms.
Searching for information by using the AND logical *
operator as a connector. Search string
In this process, the inclusion and exclusion criteria are 4,
considered, elements which are very important in defining the * ‘ ¢ ¢
results of the research.

The following are considered as necessary inclusion criteria: _ )
articles available in full text, the search range of the articles ICEC Science Springer ACM
comprises from 2010 to 2018, articles related to research Xplore Direct 1]5'? Digital
questions, limited search in the disciplines of Computer Science (11993) (7390) (12838) (9836)
and engineering and sources of information from journals and L | | |
congresses. The exclusion criteria considered are the following: X
articles that do not relate to service models in Cloud 41857 paper
Computing, studies that are not related to research questions potentially eligible
and articles that are not in the English language.

To obtain the results of the information needed for our
research, we used the Internet and data sources in search of [ Debugging duplicate or J

scientific knowledge that are accessible through a browser, a
defined search string is applied taking into account the inclusion
and Exclusion criteria, whose objective is to locate, select and ¥
obtain the documents that give answers to the questions asked.

erroneous studies

The abstract of the proposal was revised

In this paper, the following data sources were used: ACM

Digital Library, IEEE Xplore Digital Library, Springer Link and v

Science Direct. Obtaining 1133 studies
In the search chain, the protocols were defined, the sources relevant

of information were selected, and the search strategy was ‘—T"_

created. The following keywords were used for such purpose:

Cloud Computing, Model Service, Model Types of services in Complete review of the articles

Cloud Computing, Model service in Cloud Computing,

Deployment Model in Cloud Computing, Implementation v

Model in Cloud Computing and the logical relationship was Obtaining 236 studies

established using the operator AND, as detailed below: (Model principal

Service AND Cloud Computing), (Model Types of services in

Cloud Computing AND Model services in Cloud Computing), ———

(Deployment Model AND Cloud Computing), (Implementation v

Model AND Cloud Computing) Analysis studies principal
The search was considered through specific fields (Title, ¥

Abstract, Key, Document title, Publication title) and delimited

descriptors, dates, typology, etc. Obtaining 45 Service

Model and 4
B. Development of Information Search Deployment Model

In order to carry out the information search process shown
in Figure 1, the criteria established in the previous section were
considered. The information search process was performed by Fig. 1. Information Search Process Diagram.
applying the search string to each of the data sources, and as a

result, a total of 41857 articles were obtained, see Table 1. TABLEI. NUMBER OF STUDIES OBTAINED THROUGH DATA SOURCES
. . . . Potentiall . .

A review and depuration of articles that did not meet the | goce elegi';ﬂ': Y| studies Studies |,
established criteria or were duplicated in different sources of studies Relevant principal
information were made. Subsequently the abstract of the articles

A IEEE Xpl 11 41 40,3%
found was reviewed and a total of 40724 research work were plore 993 > % 0.:3%
eliminated, obtaining 1133 relevant studies from this process, Science Direct 7390 130 55 23,3%
fror_n which thg (_:omplete content qf each of these articles was Springer Link 12838 352 49 20.8%
reviewed, obtaining 236 main studies and from the analysis of ——
these articles, 45 service models offered by Cloud Computing | ACM digital library | 9636 236 37 15,7%
and 4 deployment models were obtained. TOTAL 41857 1133 236 100,0%
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Results obtained in relation to the service models and deployment in
Cloud Computing according to data sources
B Studies Relevant

0 Potentially elegible studies 1 Studies principal

/

Fa

IEEE Xplore  Science Direct ACM digital

library

Springer Link

Fig. 2. Results Obtained In Relation to the Service Models and Deployment
in Cloud Computing According to Data Sources

C. Results Found

In this section, the general results classified according to the
data sources are shown, highlighting the potentially eligible
studies, relevant studies and the primary studies with their
respective percentage, as shown in Table 1.
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Figure 2 shows the results obtained from the eligible
potential studies in each of the data sources.

The following are the results found on the basis of the
research questions:

a) Results that refer to the studies found in relation to
the service and deployment models in Cloud Computing
according to the data sources.

Results that refer to the studies found in relation to the 45
service models in Cloud Computing are diverse. Figure 3 shows
the results of the number of studies found that refer to each of
the cloud computing service models as detailed below:

The well-known models SaaS, PaaS, laaS, BPaaS were the
first service models that appeared for cloud computing. Later,
from the combination of these 3 models new service models are
looking, as well as the found in this research: Education
Learning-as-a-Service (ELaaS), Hardware—as-a-Service (HaaS),
Data-as-a-Service (DaaS), Application-as-a-Service (AaaS),
Business Intelligence-as-a-Service (BlaaS), Testing-as- a-
Service  (TaaS), Communication-as-a-Service  (CaaS),
Knowledge-as-a—Service (KaaS), Actionable Knowledge—as-a-
Service (AKaaS), Information Technology—as-a-Service
(ITaaS), Broker-as-a-Service (BaaS), Modelling and
Simulation-as-a-Service (MSaaS).

Number of studies considered as reference to each Cloud Computing Service Model

TDaas; 1

N3aas, 1

CFaa5; 1

BioAaas; 1

PVNaas; 1

ECEES} 3 NEES; 2‘

PrGaas; 1

BPaas; 4  ELAE52

Seclaas; 1

HPFCaas; 1

Fig. 3. Number of Studies Considered as Reference to Each Cloud Computing Service Model.
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Number of studies considered as reference to each
Cloud Computing Deployment Model

Publica; 9

Privada; 9

Comunitaria; 4

VHvbridaﬂ

Fig. 4. Number of Studies Considered as a Reference to Each Cloud.

Modelling-as-a-Service  (MaaS), Database-as-a-Service
(DBaaS), Resource—as—a—Service (RaaS), Campus-System-as-
a-Service (CSaaS), Security—as-a-Service, (SecaaS), (GoDaaS)
Government Open Data-as-a-Service, Functions—as-a-Service
(FaaS), Secure Logging—as-a-Service (SecLaaS), Failure
Scenario-as-a-Service (FSaaS), High Performance Computing-
as-a-Service (HPCaaS), Programmable virtual network-as-a-
Service (PVNaaS), Prognostic-as-a-Service (PrGaaS), Network-
as-a-Service (NaaS), E-Commerce-as-a-Service, (ECaaS),
Biometric Authentication-as-a-Service (BioAaaS), Green-as-a-
service (GaaS), Forensics-as-a-Service (FaaS), Cloud-Forensic-
as-a-Service (CFaaS), Energy-as-a-Service (EaaS),
Crowdsourced-Coverage-as-a-Service (CCaaS), Information-
Flow-Control-as-a-Service (IFCaaS), Laboratory-as-a-Service
(LaaS), Simulation-as-a-Service (SIMaaS), Workflow-as-a-
Service (WFaaS), Data Security as a Service (DSaaS), Micro
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Learning as a Service (MLaaS), Network-Simulation-as-a-
Service (NSaaS), Compute as a Service (CompaaS) and
Traffic-Data-as-Service (TDaaS).

Figure 4 shows the results of the number of studies
considered that refer to each of the cloud computing
deployment models.

Computing Deployment Model

b) Results found from the cloud computing service
models and relation with Cloud capabilities types.

In this section, we describe the service models found in
Cloud Computing, and classification is made according to the
type of capacity (Application, Infrastructure, and Platform),
taking as reference the initial sorting in the International
Standard ISO / IEC 17788: 2014 [6].

According to the studies conducted, the results found about
the service models in the Cloud environment are 45, as shown
in table 2.

To conclude the results section, Table 2 also shows the
suppliers of the 45 service models found and the contribution of
the service models in relation to technological, social and
environmental aspects.

c) Results found from the cloud computing deployment
models.
Depending on the relationship between the provider and the
consumer, there are four different cloud computing deployment
models within organizations as shown in table 3.

TABLE II. TYPES OF SERVICE MODELS FOUND IN CLOUD COMPUTING AND RELATION WITH CLOUD CAPABILITIES TYPES
I . Total
Contribution Cloud Capabilities Types
Services P yP . Author — references
N. - Providers
Models social | EMVIrON | rechnolo Application | Mrastiuc- | oy itorm reference
ment 9y PP ture
AppDirect, Concur, Ingram [
; ; 6], [52] , [53],
1 |saas X X Micro, Net Suite, Parallels, _ [54], [55] [56]. |8
Salesforce, GoogleApp, Office [57]. [58]
365 !
Amazon, Salesforce, long Jump,
. ; [6], [59], [60],
> | paas X X Windows Azure, IBM, OpenShift, 1611, 1621, [63], 8
CloudFoundry, GoogleApp, [64]. [65]
EngineYard ! '
; [6], [66], [67],
3 | jaas X X Ospero, Amazon, Mlcro_soft 681, [69], [70], 9
Azure, , GoogleApp, Alibaba [71]. [72]. [73]
4 | BPaaS X X X BPM, Salesforce, BAM, ESB [[777‘;]’ (75, [76], 4
5 | ELaaS X X X Avanzo, GoogleApp [78], [79]. 2
6 | Haas X X X Microsoft Azure, Amazon, [17]. 1
Rackspace
Oracle, Microsoft Azure, Forbes,
7 | DaaS X X X X Amazon [6], [80], [81]. 3
8 | AaaS X X GoogleApp, Microsoft [82]. 1
SAP, IBM, Oracle, Microsoft,
9 |Blaas X X X Qlik, Tab leau, TeradataCorp. [83], [84]. 2
10 | TaaS X X Oracle, [85]. 1
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11 | CaaS X X X Oracle, IBM, Avoxi [6], [86]. 2
12 | KaaS X X X GoogleApp [87]. 1
13 | AKaaS X X X X GoogleApp [88]. 1
14 | ITaaS X X X IBM, Microsoft [89]. 1
15 | BaaS X X X Amazon, Microsoft [90]. 1
16 | MSaaS X X X IBM, CloudSME, Amazon [91], [92]. 2
17 | MaaS X X X GoogleApp, Microsoft, Salesforce | [93], [94] 2
18 | DBaaS X X X X X Azure SQL Database, DBaaS [6], [95], [96]. 3
19 | RaaS X X X X IBM, HP, Telcos [97] 1
20 | CSaaS X X X X Windows [98] 1
McAfee, Symantec, Trend Micro,
21 | SecaaS X X X X X VeriSign. [6], [99], [100]. |3
22 | GoDaaS X X X X Microsoft [101]. 1
23 | FaaS X X Microsoft Azure, Akamai [102], [103] 2
24 | secLaas X X X X X Baf:kBIaze, Hightail, Akamai, [104]. 1
SpiderOak
25 | ESaas X X Windows, Amazon Web Services, [105] 1
Google App Engine
26 | HPCaaS X X IBM, Microsoft, AWS, ORACLE | [106] 1
27 | PVNaaS X X X X Microsoft, IBM, Office 365 [107] 1
28 | PrGaaS X X IBM, Amazon Web Services [108] 1
29 | NaaS X X X X X IBM, Akamai, Salesforce.com [6], [109] 2
Inercia Digital, Microsoft,
8 | EeEE X X 2 Amazon Web Services [6], [110], [16] .
31 | BioAaaS X X X X Symantec ES, Microsoft [111] 1
32 | GaaS X X Amazon Web Services [112] 1
33 | FaaS X X Amazon, Google App, [113] 1
34 | CFaaS X X X X Google App [114] 1
35 | EaaS X X X X IBM, Amazon Web Services aa [115] 1
36 | CCaaS X X X Microsoft, Salesforce.com [116] 1
37 | IFCaaS X X X Avoxi [117] 1
38 | LaaS X X X X IBM [118] 1
39 | SIMaaS X X X Microsoft, Office 365 [119], [120] 2
40 | WFaaS X X X X Quantum, IBM, SddddAP [119] 1
41 | DSaaS X X X X Akamai, Microsoft, Amazon [121] 1
Microsoft, Windows, Google
42 | MLaaS X X X X App, SAP [122] 1
43 | NSaaS X X X IBM, Salesforce [123] 1
44 | CompaaS X X X Windows, Oracle [6] 1
45 | TDaaS X X X Oracle, Microsoft Azure, IBM [124] 1
TABLE Ill.  CLoUD COMPUTING DEPLOYMENT MODEL
Deployment Models Description Author — reference Tot.Ref.
Public cloud Organization that sells services in the cloud. [24], [25], [26], [27], [28], [29], [30], [31], [32]. 9
Private cloud Exclusive use for a single organization. [33], [34], [35], [36], [37], [38], [39], [40], [41] 9
Community cloud 1t’s shared by various organizations- [42], [43], [44], [45] 4
. Composition of two or more clouds (private,
Hybrid cloud community or public) [46], [47], [11], [48], [49], [50], [51] 7
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IV. ANALYSIS OF RESULTS

This section describes the report of the results obtained and
gives an answer to each of the questions posed in section 3.1
and the analysis of the number of studies obtained through the
data sources. IEEE Xplore found the largest number of main
studies, 95 studies accounting for 40.3%, followed by Science
Direct with 55 studies accounting for 23.3%, Springer Link
with 49 studies accounting for 20.8% and ACM digital library
with 37 studies representing 15.7%. of the 1133 relevant
studies, 236 main studies were considered, of which reference is
made to 45 service models and the 4 deployment models in
Cloud Computing described in Table 1.

Table 2 shows the suppliers of the 45 service models found,
and it is considered as a result of this analysis that IBM,
Microsoft, Amazon suppliers are the most accepted in the
business. The figure 5 shows the evolution of the cloud service
models found from 2006 to 2018. These service models are
suggested as proposed trends, from their first three initial
models (laaS, SaasS, PaaS).

A. Analysis of the Studies that Refer to the Models of Services
and Deployment According to the Data Sources

This section analyses of the number of studies that refer to
service and deployment models in Cloud computing.

Regarding the studies that refer to the Service models in
Cloud Computing, we found 85 reviews, as can be seen in
figure 3. SaaS and PaaS are two models of Cloud services
referenced by authors in 8 articles; the laaS model is referenced
in 9 articles. laaS, PaaS, and SaaS have more authors as a
reference because they are the main service models in the cloud

Vol. 9, No. 11, 2018

as a base structure for the construction of service models;
BPaasS referenced by authors in 4 articles.

The DaaS, DBaaS, SecaaS, ECaaS, models are referenced
each by three authors, the ELaaS, BlaaS, CaaS, MSaaS, Maas,
FaaS, NaaS and SIMaaS models are referenced each by two
authors and Haas, AaaS, TaaS, Kaas, AKaaS, ITaaS, BaaS,
RaaS, CSaaS, GoDaaS, SecLaaS, FSaaS, HPCaaS, PVNaaS,
PrGaaS, BioAaaS, GaAs, FaaS, CFaaS, EaaS, CCaaS, IFCaaS,
LaaS, WFaaS, DSaaS, MLaaS, NSaaS, CompaaS, TDaaS
models are referenced by a single author, in which the services
applied and used feasibly by different customers are described.
of the 45 models found and displayed in Table 2, 17 models
contribute to the social, 3 models contribute to the environment,
15 to technology, and 10 to the social and technological. It is
considered that the contribution of these service models in the
technical aspect refers to the storage of data in the cloud, the
environmental aspect refers to the environment and social
aspect is considered the human society.

In relation to the studies that refer to the models of
Deployment in Cloud Computing, we found 29 studies, as can
be seen in figure 4. Reference to Private Cloud and Public
Cloud as deployment models is referenced by authors in 9
articles considering that they facilitate business operations in
Cloud Computing, Hybrid Cloud is referenced by authors in 7
articles combines deployment models in Cloud and in a flexible,
Agile and profitable manner and Community Cloud which is
referenced in 4 articles.

Responding to Q1, the studies that refer to service models in
Cloud Computing are 85 seen in Table 2. Also, the studies that
touch the deployment models in Cloud Computing are 29 as can
be seen in table 3.

Service models evolution

[ 0] w1 wm wwm | n
TR e iR 00RO TR Ty
Tl pnaenlaonllpl000ogaglag
g mg T 2 e H o o QOww; o Z- <D o
= (G

=

FEaas
Secaas

Maas
Biofaas
Gaas
Laas
BPaas
AKaas
DBaas
GobDaas
MlLaas
FaasS
HFCaas
PrGaas
ECaas
FaasS
CCaasS
IFCaas
SiMaas
WEaas
a
CFraas
a
TDaas

Fig. 5. Service Models Evolution.
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B. Analysis of the Service Models of Cloud Computing Found
and Relation with Types of Cloud Capability

As can be seen in the results found, there are 45 service
models that appeared from the Infrastructure-as-a-Service,
Platform-as-a-Service, Software-as-a-Service. Table 2 shows
the service models found and classified according to their
relationship with Cloud capability types (Application,
Infrastructure, and Platform).

As it can be seen, the cloud computing services can have
any of the combinations of the types of capacity in the cloud or
just one class, which is indicated by an "X" and is detailed
below: 8 have application type, 1 has a platform type, 1 has
infrastructure type, 1 has application type and infrastructure, 19
have application type and platform, 2 have infrastructure type
and platform, 13 have application type, infrastructure, and
platform.

Responding to Q2, the service models found and classified
in relation to the types of Application Capability, Infrastructure
and Platform in a Cloud environment were 45 service models as
indicated in table 2.

C. Analysis of the Cloud Deployment Models Found

As can be seen in the results found there are 4 models of
deployment that have not changed since their appearance, as
indicated in table 3.

Responding to Q3, the deployment models in Cloud
Computing found were 4 models.

V. CONCLUSION

Considering the International Standard 1SO / IEC 17788 as a
basis, the classification of cloud service models was continued,
and the search for information was done using search engines,
obtaining a significant amount of information in IEEE Xplore
that represents 42.2%.

The total result of the information search was 30173 articles,
after performing a depuration of articles that did not meet the
established criteria or were duplicated, obtaining 1050 relevant
studies.

From the review of the relevant studies, we have found 211
main studies that reference the authors to 39 service models and
4 deployment models in Cloud Computing found and that help
different users and organizations through the internet, which
facilitate the development in businesses, storage, integration,
scalability, and security, as well as the exchange of knowledge
between developers of different applications.

The laaS, SaaS and PaaS models are the basis for the
creation of new service models that offer cloud computing and
the types of models found in Cloud Computing generate
solutions in strategic services to the business processes for
companies, organizations, and users.

The types of capabilities in the cloud Applications,
Infrastructure and Platform, allow the establishment of specific
functions of the cloud service models considering aspects that
influence the Virtualization, Knowledge, Data management,
Web learning, Information Security and Business Process,

Vol. 9, No. 11, 2018

which will continue to emerge as cloud computing continues to
grow.

With the models of services found, suppliers, contribution
and types of capabilities, it is suggested that ISO / IEC analyze
and make modifications that cover these trends in their
regularization.

It is concluded that each service model is aimed at different
clients and their adoption is in relation to the time and present
need, considering that the models of deployment in Cloud
computing facilitate agile business processes.

As future work is being considered the analysis of the
hypothesis related to the level of contribution and usability of
cloud technologies in the Market. Where is considered the
scalability of each service model found and its employability in
business.

REFERENCES

[1] R. Chaudhary, N. Kumar, and S. Zeadally, “Network Service Chaining
in Fog and Cloud Computing for the 5G Environment: Data
Management and Security Challenges,” no. November, pp. 114-122,
2017.

[2] I Aguilar Alonso, J. Carrillo Verdun, and E. Tovar Caro, “Description of
the framework’s structure of the process of IT demand management,”
Int. J. Inf. Manage., 2016.

[3] L A. Alonso, J. C. Verdin, and E. T. Caro, “IT, senior executives and
board of directors contribute to the success of the business: Implicates
on the it demand process - Life cycle,” in ICCIT 2009 - 4th International
Conference on Computer Sciences and Convergence Information
Technology, 2009, pp. 149-156.

[4] N. Suicimezov and M. R. Georgescu, “IT Governance in Cloud,”
Procedia Econ. Financ., vol. 15, pp. 830-835, 2014.

[5] S. Srinivasan, “Cloud Computing Basics,” vol. 1, no. September 2011,
pp. 1-17,2014.

[6] L Electrotechnical, “International Standard Iso / Iec,” vol. 1999, 2000.

[7] A. Prasad, P. Green, and J. Heales, “On governance structures for the
cloud computing services and assessing their effectiveness,” Int. J.
Account. Inf. Syst., vol. 15, no. 4, pp. 335-356, Dec. 2014.

[8] Z. Dvhg, H. E. Ssolfdwlrq, and Q. Hqd, “Implementation of cloud
computing and big data with Java based web application,” pp. 1289—
1293, 2016.

[9] A. M. Drivers and G. Implementation, “Desinge and Implementation of
Government Cloud Computing Requirements : TOGAF,” 2017.

[10] Y. Jadeja and K. Modi, “Cloud computing - Concepts, architecture and
challenges,” 2012 Int. Conf. Comput. Electron. Electr. Technol. ICCEET
2012, pp. 877-880, 2012.

[11] A. Srinivasan, M. A. Quadir, and V. Vijayakumar, “Era of Cloud
Computing: A New Insight to Hybrid Cloud,” Procedia Comput. Sci.,
vol. 50, pp. 42-51, 2015.

[12] K. C. Valencia and S. Publico, “Historia Del Cloud Computing,” Rev.
Inf. Tecnol. y Soc. version impresa, vol. 7, no. 1997-4044, pp. 51-52,
2012.

[13] L. J. Aguilar, “La Computacion en Nube (Cloud Computing): El nuevo
paradigma tecnoldgico para empresas y organizaciones en la Sociedad
del Conocimiento,” Rev. Icade. Rev. las Fac. Derecho y Ciencias
Econdmicas y Empres., no. 76, pp. 95-111, 2012.

[14] M. Armbrust et al., “A view of cloud computing,” Commun. ACM, vol.
53, no. 4, pp. 50-58, 2010.

[15] P. M. Mell and T. Grance, “The NIST definition of cloud computing,”
2011.

[16] M. Almubaddel and A. M. Elmogy, “Cloud Computing Antecedents ,
Challenges , and Directions,” 2016.

[17] P. Kalagiakos and P. Karampelas, “Cloud Computing learning,” 2011,
pp. 1-4.

[18] A. W. Muzaffar and M. Waseem, “Application of Model Driven

225|Page

www.ijacsa.thesai.org



[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

(IJACSA) International Journal of Advanced Computer Science and Applications,

Engineering in Cloud Computing — A Systematic Literature Review,”
pp. 7-12,2017.

P. T. Endo, M. Rodrigues, G. E. Gongalves, J. Kelner, D. H. Sadok, and
C. Curescu, “High availability in clouds: systematic review and research
challenges,” J. Cloud Comput., vol. 5, no. 1, p. 16, 2016.

O. Panteli¢, A. Paji¢, and A. Nikoli¢, “Analysis of Available Cloud
Computing Models to Support Cloud Adoption Decision Process in an
Enterprise,” no. Iccce, pp. 135-139, 2016.

H. Jin, S. Ibrahim, T. Bell, W. Gao, D. Huang, and S. Wu, “Cloud Types
and Services,” pp. 335-355, 2010.

B. Kitchenham, “Procedures for performing systematic reviews,” Keele,
UK, Keele Univ., vol. 33, no. 2004, pp. 1-26, 2004.

M. Svahnberg, T. Gorschek, R. Feldt, R. Torkar, S. Bin Saleem, and M.
U. Shafique, “A systematic review on strategic release planning
models,” Inf. Softw. Technol., vol. 52, no. 3, pp. 237-248, Mar. 2010.

B. L. Muhammad-Bello and M. Aritsugi, “TCloud: A Transparent
Framework for Public Cloud Service Comparison,” 2016 IEEE/ACM
9th Int. Conf. Util. Cloud Comput., pp. 228-233, 2016.

A. Antoniadis, Y. Gerbessiotis, M. Roussopoulos, and A. Delis, “Tossing
NoSQL — Databases out to Public Clouds,” Util. Cloud Comput. (UCC),
2014 IEEE/ACM 7th Int. Conf., pp. 223-232, 2014.

1. Konstantinou, E. Floros, and N. Koziris, “Public vs Private Cloud
Usage Costs: the StratusLab Case,” CloudCP *12 Proc. 2nd Int. Work.
Cloud Comput. Platforms , 2012.

A. G. Kumbhare, Y. Simmhan, and V. Prasanna, “Designing a secure
storage repository for sharing scientific datasets using public clouds,”
Int. Work. Data Intensive Comput. Clouds, p. 31, 2011.

A. Zimba and C. Hongsong, “Analyzing Trust Concerns in Public
Clouds Using Finite State Automata,” pp. 25-29, 2016.

S. Khatua, P. K. Sur, R. K. Das, and N. Mukherjee, “Heuristic-Based
Resource Reservation Strategies for Public Cloud,” IEEE Trans. Cloud
Comput., vol. 4, no. 4, pp. 392-401, 2016.

J. Weinman, “Migrating to - or away from - the Public Cloud,” IEEE
Cloud Comput., vol. 3, no. 2, pp. 6-10, 2016.

J. Wang, P. Varman, and C. Xie, “Optimizing storage performance in
public cloud platforms,” J. Zhejiang Univ. Sci. C, vol. 12, no. 12, pp.
951-964, 2011.

K. Xue and P. Hong, “A dynamic secure group sharing framework in
public cloud computing,” IEEE Trans. Cloud Comput., vol. 2, no. 4, pp.
459-470,2014.

M. LaPointe, L. Walker, M. Nelson, J. Shananaquet, and X. Wang,
“Comparing public and private iaas cloud models,” Proc. 3rd Annu.
Conf. Res. Inf. Technol. - RIIT ’14, pp. 69-70, 2014.

D. W. Chadwick, M. Casenove, and K. Siu, “My private cloud —
granting federated access to cloud resources,” J. Cloud Comput. Adv.
Syst. Appl., vol. 2, no. 1, p. 3, 2013.

J. Dantas, R. Matos, J. Araujo, and P. Maciel, “Eucalyptus-based private
clouds: availability modeling and comparison to the cost of a public
cloud,” Computing, vol. 97, no. 11, pp. 1121-1140, 2015.

B. An, X. Shan, Z. Cui, C. Cao, and D. Cao, “Workspace as a Service:
An Online Working Environment for Private Cloud,” 2017 IEEE Symp.
Serv. Syst. Eng., pp. 19-27, 2017.

E. D. Canedo, R. T. de Sousa, R. R. de Carvalho, and R. de Oliveira
Albuquerque, “Trust model for private cloud,” Cyber Secur. Cyber Warf.
Digit. Forensic (CyberSec), 2012 Int. Conf., no. ¢, pp. 128-132,2012.

V. Davidovic, D. Ilijevic, V. Luk, and 1. Pogarcic, “Private Cloud
Computing and delegation of control,” in Energy Procedia, 2015.

C. Baun, M. Kunze, T. Kurze, and V. Mauch, ‘“Private Cloud-
Infrastrukturen und Cloud-Plattformen,” Informatik-Spektrum, vol. 34,
no. 3, pp. 242-254, 2011.

U. Sharma, P. Shenoy, and S. Sahu, “A flexible elastic control plane for
private clouds,” Proc. 2013 ACM Cloud Auton. Comput. Conf. - CAC
’13,p. 1,2013.

Y. Li, J. Zhang, Q. Hu, and J. Pei, “Research and practice on the theory
of private clouds migration,” pp. 18131818, 2016.

A. Marinos and G. Briscoe, “Community cloud computing,” Lect. Notes
Comput. Sci. (including Subser. Lect. Notes Artif. Intell. Lect. Notes

[43]
[44]

[45]

[46]

[47]

(48]
[49]

(50]

[51]

(52]

(53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

Vol. 9, No. 11, 2018

Bioinformatics), vol. 5931 LNCS, no. December, pp. 472484, 2009.

M. Gall, A. Schneider, and N. Fallenbeck, “An Architecture for
Community Clouds Using Concepts of the Intercloud,” pp. 74-81, 2013.

H. Nicanfar, Q. Liu, P. Talebifard, W. Cai, and V. C. M. Leung,
“Community Cloud : Concept , Model , Attacks and Solution,” 2013.

B. K. Rani, B. P. Rani, and A. V. Babu, “Cloud Computing and Inter-
Clouds — Types, Topologies and Research Issues,” Procedia Comput.
Sci., vol. 50, pp. 24-29, 2015.

M. Industry and B. Robert, “Hybrid Public Private Cloud Computing for
the,” pp. 56-59.

Y. H. Chang and J. Y. Chen, “A hybrid cloud for effective retrieval from
public cloud services,” Lect. Notes Comput. Sci. (including Subser.
Lect. Notes Artif. Intell. Lect. Notes Bioinformatics), vol. 7802 LNAI,
no. PART 1, pp. 61-69, 2013.

D. Dobre and P. Viotti, “Hybris : Robust Hybrid Cloud Storage.”

M. Dayarathna, “Towards Scalable Distributed Graph Database Engine
for Hybrid Clouds,” 2014.

G. S. Blair and B. Surajbali, “Experiences of Using a Hybrid Cloud to
Construct an Environmental Virtual Observatory,” pp. 13-18.

W.J. Wang, Y. S. Chang, W. T. Lo, and Y. K. Lee, “Adaptive scheduling
for parallel tasks with QoS satisfaction for hybrid cloud environments,”
J. Supercomput., vol. 66, no. 2, pp. 783-811, 2013.

W.-W. Wu, “Developing an explorative model for SaaS adoption,”
Expert Syst. Appl., vol. 38, no. 12, pp. 15057-15064, Nov. 2011.

J. Espadas, A. Molina, G. Jiménez, M. Molina, R. Ramirez, and D.
Concha, “A tenant-based resource allocation model for scaling
Software-as-a-Service applications  over  cloud  computing
infrastructures,” Futur. Gener. Comput. Syst., vol. 29, no. 1, pp. 273—
286, Jan. 2013.

S. S. Kale and R. H. Borhade, “Development of Multitenant SaaS
framework at single instance and with zero effort multitenancy,” in 2013
International Conference on Advances in Computing, Communications
and Informatics (ICACCI), 2013, pp. 834-839.

A. F. Mohammad, J. Dargham, H. Mcheick, and A. T. Noor, “Software
Evolution as SaaS: Evolution of Intelligent Design in Cloud,” Procedia
Comput. Sci., vol. 19, pp. 486—493, Jan. 2013.

W. Tsai, X. Bai, and Y. Huang, “Software-as-a-service (SaaS):
perspectives and challenges,” Sci. China Inf. Sci., vol. 57, no. 5, pp. 1-
15, May 2014.

K. C. Huang and B. J. Shen, “Service deployment strategies for efficient
execution of composite SaaS applications on cloud platform,” J. Syst.
Softw., vol. 107, pp. 127-141, 2015.

Y. Cheng, Y. Chen, R. Wei, and H. Luo, “Development of a Construction
Quality Supervision Collaboration System Based on a SaaS Private
Cloud,” J. Intell. Robot. Syst. Theory Appl., vol. 79, no. 3—4, pp. 613—
627,2015.

C. Lv, Q. Li, Z. Lei, J. Peng, W. Zhang, and T. Wang, “PaaS: A
revolution for information technology platforms,” 2010, pp. 346-349.

W. Zhang, X. Huang, N. Chen, W. Wang, and H. Zhong, “PaaS-Oriented
Performance Modeling for Cloud Computing,” in 2012 IEEE 36th
Annual Computer Software and Applications Conference, 2012, pp.
395-404.

L. Rodero-Merino, L. M. Vaquero, E. Caron, A. Muresan, and F.
Desprez, “Building safe PaaS clouds: A survey on security in
multitenant software platforms,” Comput. Secur., vol. 31, no. 1, pp. 96—
108, Feb. 2012.

H. Sun, X. Wang, M. Yan, Y. Tang, and X. Liu, “Towards a Scalable
PaaS for Service Oriented Software,” in 2013 International Conference
on Parallel and Distributed Systems, 2013, pp. 522-527.

C. Teixeira, J. S. Pinto, R. Azevedo, T. Batista, and A. Monteiro, “The
Building Blocks of a PaaS,” J. Netw. Syst. Manag., vol. 22, no. 1, pp.
75-99, Jan. 2014.

F. Paraiso, P. Merle, and L. Seinturier, “soCloud: a service-oriented
component-based PaaS for managing portability, provisioning, elasticity,
and high availability across multiple clouds,” Computing, vol. 98, no. 5,
pp- 539-565, May 2016.

P. A. Dhuldhule, J. Lakshmi, and S. K. Nandy, “High Performance

226|Page

www.ijacsa.thesai.org



[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

(IJACSA) International Journal of Advanced Computer Science and Applications,

Computing Cloud — A Platform-as-a-Service Perspective,” in 2015
International Conference on Cloud Computing and Big Data (CCBD),
2015, pp. 21-28.

D. Shin, H. Akkan, W. Claycomb, and K. Kim, “Toward role-based
provisioning and access control for infrastructure as a service (laaS),” J.
Internet Serv. Appl., vol. 2, no. 3, pp. 243-255, Dec. 2011.

A. Nathani, S. Chaudhary, and G. Somani, “Policy based resource
allocation in IaaS cloud,” Futur. Gener. Comput. Syst., vol. 28, no. 1, pp.
94-103, Jan. 2012.

S. S. Manvi and G. Krishna Shyam, “Resource management for
Infrastructure as a Service (laaS) in cloud computing: A survey,” J.
Netw. Comput. Appl., vol. 41, pp. 424-440, May 2014.

J. A. Wickboldt, R. P. Esteves, M. B. De Carvalho, and L. Z. Granville,
“Resource management in laaS cloud platforms made flexible through
programmability,” Comput. Networks, vol. 68, pp. 54-70, 2014.

M. Carvalho, D. Menascé, and F. Brasileiro, ‘“Prediction-Based
Admission Control for IaaS Clouds with Multiple Service Classes,” in
2015 IEEE 7th International Conference on Cloud Computing
Technology and Science (CloudCom), 2015, pp. 82-90.

U. A. Kashif, Z. A. Memon, A. R. Balouch, and J. A. Chandio,
“Distributed trust protocol for IaaS Cloud Computing,” in 2015 12th
International Bhurban Conference on Applied Sciences and Technology
(IBCAST), 2015, pp. 275-279.

Y. Yamato, Tran., “Automatic verification technology of software
patches for user virtual environments on laaS cloud,” J. Cloud Comput.,
vol. 4, no. 1, pp. 1-14, 2015.

S. H. H. Madni, M. S. A. Latiff, Y. Coulibaly, and S. M. Abdulhamid,
“Resource scheduling for infrastructure as a service (laaS) in cloud
computing: Challenges and opportunities,” J. Netw. Comput. Appl., vol.
68, pp. 173-200, Jun. 2016.

E. Duipmans and D. L. F. Pires, “Business process management in the
cloud: business process as a service (BPaaS),” Univ. Twente, 2012.

T. M. H. Le, L. A. Alfredo, H. R. Choi, M. J. Cho, and C. S. Kim, “A
Study on BPaaS with TCO Model,” in 2014 IEEE Fourth International
Conference on Big Data and Cloud Computing, 2014, pp. 249-256.

R. Woitsch and W. Utz, “Business Processes as a Service (BPaaS): A
model-based approach to align business with cloud offerings,” 2015, pp.
1-8.
R. Woitsch and W. Utz, “Business Process as a Service: Model Based
Business and IT Cloud Alignment as a Cloud Offering,” 2015, pp. 121—
130.

M. M. Alabbadi, “Cloud computing for education and learning:
Education and learning as a service (ELaaS),” 2011, pp. 589-594.

A. Ghazizadeh and M. Manouchehry, “Cloud Computing Based
Technologies, Applications and Structure in U-learning,” in Mobile and
Ubiquitous Technology in Education 2012 IEEE Seventh International
Conference on Wireless, 2012, pp. 196—-198.

Q. H. Vu, T. V. Pham, H. L. Truong, S. Dustdar, and R. Asal,
“DEMODS: A Description Model for Data-as-a-Service,” 2012, pp.
605-612.

R. J. Thara, S. Shine, and C. Sanu, “Optimizing the performance of
Database as a Service (DaaS) model #x2014; A distributed approach,”
2013, pp. 1-5.

A. Dukhanov, M. Karpova, and K. Bochenina, “Design Virtual Learning
Labs for Courses in Computational Science with Use of Cloud
Computing Technologies,” Procedia Comput. Sci., vol. 29, pp. 2472—
2482,2014.

V. Chang, “The Business Intelligence as a Service in the Cloud,” Futur.
Gener. Comput. Syst., vol. 37, pp. 512-534, Jul. 2014.

H. Al-Aqrabi, L. Liu, R. Hill, and N. Antonopoulos, “Cloud BI: Future
of business intelligence in the Cloud,” J. Comput. Syst. Sci., vol. 81, no.
1, pp. 85-96, Feb. 2015.

P. Mishra and N. Tripathi, “Testing as a Service,” H. Mohanty, J. R.
Mohanty, and A. Balakrishnan, Eds. Springer Singapore, 2017, pp. 149—
176.

C. Diana, E. Pacenti, and R. Tassi, “Communication tools for (service)
design,” p. 65.

Vol. 9, No. 11, 2018

[87] R. Abdullah, Z. D. Eri, and A. M. Talib, “A model of knowledge
management system for facilitating knowledge as a service (KaaS) in
cloud computing environment,” 2011, pp. 1-4.

[88] A. Depeige and D. Doyencourt, “Actionable Knowledge As A Service
(AKAAS): Leveraging big data analytics in cloud computing
environments,” J. Big Data, vol. 2, no. 1, Dec. 2015.

[89] A. M. Talib and R. Abdullah, “A Model of Information Technology as a
Service (ITaaS) in Cloud Computing: A Case of Collaborative
Knowledge Management System,” 2012, pp. 83-86.

[90] M. Aazam and E. N. Huh, “Broker as a Service (BaaS) Pricing and
Resource Estimation Model,” 2014, pp. 463—468.

[91] S. Kothari, T. Peck, J. Zeng, F. Oblea, A. E. Votaw, and G. Dispoto,
“Simulation as a cloud service for short-run high throughput industrial
print production using a service broker architecture,” Simul. Model.
Pract. Theory, vol. 58, pp. 115-139, 2015.

[92] T. Kiss, H. Dagdeviren, S. J. E. Taylor, A. Anagnostou, and N. Fantini,
“Business models for cloud computing: experiences from developing
Modeling Simulation as a Service applications in industry,” 2015, pp.
2656-2667.

[93] C. Atkinson, T. Schulze, and S. Klingert, “Modelling as a Service
(MaaS): Minimizing the Environmental Impact of Computing Services,”
2011, pp. 519-523.

[94] G. Zou, B. Zhang, J. Zheng, Y. Li, and J. Ma, “MaaS: Model as a
Service in Cloud Computing and Cyber-I Space,” 2012, pp. 1125-1130.

[95] J. Kohler, K. Jinemann, and H. Hartenstein, “Confidential database-as-
a-service approaches: taxonomy and survey,” J. Cloud Comput., vol. 4,
no. 1, pp. 1-14, 2015.

[96] K. Munir, “Security model for cloud database as a service (DBaaS),”
2015, pp. 1-5.

[97] O. Agmon Ben-Yehuda, M. Ben-Yehuda, A. Schuster, and D. Tsafrir,
“The Rise of RaaS: The Resource-as-a-service Cloud,” Commun. ACM,
vol. 57, no. 7, pp. 76—84, Jul. 2014.

[98] J. Mbale, K. Mufeti, and V. Hamutenya, “Examining Ubiquitous
Security-Capital Issues in Implementing a Campus-System-as-a-
Service(CSaaS) Model in the Cloud Computing Age: Case Study sub-
Saharan Region,” 2012 International Conference for Internet
Technology and Secured Transactions. pp. 99—-104, 2012.

[99] A. Furfaro, A. Garro, and A. Tundis, “Towards Security as a Service
(SecaaS): On the modeling of Security Services for Cloud Computing,”
2014, pp. 1-6.

[100]V. Varadharajan and U. Tupakula, “Security as a Service Model for
Cloud Environment,” IEEE Trans. Netw. Serv. Manag., vol. 11, no. 1,
pp. 6075, Mar. 2014.

[101]S. Qanbari, N. Rekabsaz, and S. Dustdar, “Open Government Data as a
Service (GoDaaS): Big Data Platform for Mobile App Developers,” in
2015 3rd International Conference on Future Internet of Things and
Cloud (FiCloud), 2015, pp. 398-403.

[102]Mike Roberts, “Serverless Architectures,” 2016.

[103]M. Roberts and J. Chapin, What is Serverless ? 2017.

[104]S. Zawoad, A. K. Dutta, and R. Hasan, “SecLaaS: secure logging-as-a-
service for cloud forensics,” in Proceedings of the 8th ACM SIGSAC
symposium on Information, computer and communications security,
2013, pp. 219-230.

[105]F. Faghri, S. Bazarbayev, M. Overholt, R. Farivar, R. H. Campbell, and
W. H. Sanders, “Failure scenario as a service (FSaaS) for Hadoop
clusters,” in Proceedings of the Workshop on Secure and Dependable
Middleware for Cloud Monitoring and Management, 2012, p. 5.

[106][106]M. H. Radadiya and V. Rohokale, “Implementation of Costing
Model for High Performance Computing as a Services on the Cloud
Environment,” 2016, pp. 1-6.

[107]J. LIANG et al., “Programmable virtual network as a service: towards a

future Internet testbed based on TaaS cloud,” J. China Univ. Posts
Telecommun., vol. 20, pp. 126—-130, Aug. 2013.

[108]Z. Bouzidi, L. Terrissa, A. Lahmadi, N. Zerhouni, and R. Gouriveau,
“Neuro-fuzzy model for Prognostic as a Service in private cloud
computing,” in 2016 2nd International Conference on Cloud Computing
Technologies and Applications (CloudTech), 2016, pp. 360-367.

227|Page

www.ijacsa.thesai.org



(IJACSA) International Journal of Advanced Computer Science and Applications,

[109]J. F. Bravo-Torres, E. F. Ordofiez-Morales, M. Lopez-Nores, Y. Blanco-
Fernandez, and J. J. Pazos-Arias, “Virtualization in VANETSs to support
the vehicular cloud #x2014; Experiments with the network as a service
model,” in Third International Conference on Future Generation
Communication Technologies (FGCT 2014), 2014, pp. 1-6.

[110]A. M. Talib and F. O. Alomary, “Cloud Computing Based E-Commerce
As a Service Model: Impacts and Recommendations,” in Proceedings of
the International Conference on Internet of Things and Cloud
Computing, 2016, p. 27:1-27:7.

[111]C. S. Vorugunti and S. S. V. Indukuri, “A Secure and Efficient
BiometricAuthentication As a Service for Cloud Computing,” in
Proceedings of the 6th IBM Collaborative Academia Research Exchange
Conference (I-CARE) on I-CARE 2014, 2014, p. 7:1-7:4.

[112]M. L. Hassan and R. Bahsoon, “Green-as-a-service (GaaS) for Cloud
Service Provision Operation,” in Proceedings of the 29th Annual ACM
Symposium on Applied Computing, 2014, pp. 1219-1220.

[113]B. K. Raju, B. Moharil, and G. Geethakumari, “FaaSeC: Enabling
Forensics-as-a-service for Cloud Computing Systems,” in Proceedings
of the 9th International Conference on Utility and Cloud Computing,
2016, pp. 220-227.

[114]A. N. Moussa, N. Ithnin, and A. Zainal, “CFaaS: bilaterally agreed
evidence collection,” J. Cloud Comput., vol. 7, no. 1, pp. 1-19, 2018.

[115]M. Altamimi, R. Palit, K. Naik, and A. Nayak, “Energy-as-a-Service
(EaaS): On the efficacy of multimedia cloud computing to save
smartphone energy,” Proc. - 2012 IEEE 5th Int. Conf. Cloud Comput.
CLOUD 2012, pp. 764-771, 2012.

[116]A. G. Neiat, A. Bouguettaya, T. Sellis, and S. Mistry, “Crowdsourced
Coverage as a Service: Two-Level Composition of Sensor Cloud
Services,” IEEE Trans. Knowl. Data Eng., vol. 29, no. 7, pp. 1384-1397,
2017.

Vol. 9, No. 11, 2018

[117]M. Elsayed and M. Zulkernine, “IFCaaS: Information Flow Control as a
Service for Cloud Security,” 2016 11th Int. Conf. Availability, Reliab.
Secur., pp. 211-216, 2016.

[118]M. Tawfik et al., “Laboratory as a Service (LaaS): A model for
developing and implementing remote laboratories as modular
components,” Proc. 2014 11th Int. Conf. Remote Eng. Virtual
Instrumentation, REV 2014, no. February, pp. 11-20, 2014.

[119]D. W. McKee, S. J. Clement, X. Ouyang, J. Xu, R. Romanoy, and J.
Davies, “The Internet of Simulation, a Specialisation of the Internet of
Things with Simulation and Workflow as a Service (SIM/WFaaS),”
Proc. - 11th IEEE Int. Symp. Serv. Syst. Eng. SOSE 2017, pp. 47-56,
2017.

[120]U. I. Vdedm et al., “A dististributed simulation platform for cloud
computing,” Soc. Model. Simul. Int., vol. 87, 2017.

[121]K. M. Abbasi, 1. Hag, A. K. Malik, T. A. Khan, and A. C. C. Services,
“Data Security in Cloud as a Service for Access Control Among
Multilevel Users,” Int. Conf. Commun. Technol., 2017.

[122]G. Sun, S. Member, T. Cui, J. Yong, S. Member, and J. Shen, “MLaaS : a
Cloud - based System for Delivering Adaptive Micro Learning in
Mobile MOOC Learning,” vol. 1374, no. ¢, pp. 1-14, 2015.

[123]M. Ibrahim, M. A. Igbal, M. Aleem, and M. A. Islam, “SIM-Cumulus :
An Academic Cloud for the Provisioning of Network-Simulation- as-a-
Service ( NSaaS ),” pp. 2731327323, 2018.

[124]B. Du, R. Huang, Z. Xie, J. Ma, and W. Lv, “EDGE COMPUTING FOR
THE INTERNET OF THINGS KID Model-Driven Things-Edge-Cloud
Computing Paradigm for Traffic Data as a Service,” IEEE Netw., vol.
32, no. February, pp. 3441, 2018.

228|Page

www.ijacsa.thesai.org



