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Abstract
Cloud computing allows for resource management through various means. Some of these include brokering, scheduling, elasticity and
capacity planning and these processes helps in facilitating service utilization. Determining a particular research area especially in terms
of resources management and scalability in the cloud is usually a cumbersome process for a researcher, hence the need for reviews and
paper surveys in identifying potential research gaps. The objective of this work was to carry out a systematic mapping study of resources
management and scalability in the cloud. A systematic mapping study offers a summarized overview of studies that have been carried
out in a particular area of interest. It then presents the results of such overviews graphically using a map. Although, the systematic
mapping process requires less effort, the results are more coarse-grained. In this study, analysis of publications were done based on their
topics, research type and contribution facets. These publications were on research works which focused on resource management,
scheduling, capacity planning, scalability and elasticity. This study classified publications into research facets viz., evaluation, validation,
solution, philosophical, option and experience and contribution facets based on metrics, tools, processes, models and methods used.
Obtained results showed that 31.3% of the considered publications focused on evaluation based research, 19.85% on validation and 32%
on processes. About 2.4% focused on metric for capacity planning, 5.6% focused on tools relating to resource management, while 5.6
and 8% of the publications were on model for capacity planning and scheduling method, respectively. Research works focusing on
validating capacity planning and elasticity were the least at 2.29 and 0.76%, respectively. This study clearly identified gaps in the field of
resources management and scalability in the cloud which should stimulate interest for further studies by both researchers and industry
practitioners.
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INTRODUCTION

Cloud  is  a  parallel and distributed system that is made
up of virtualized and interconnected computers which are
actively provided and offered as one or several allied
computing resources based on service level compliance
among the cloud service providers and the users1. Resources
offered to users must be effectively managed for optimum
benefits  of the cloud Service Provider (CSP) and the users
alike. A broker2 operates between the CSPs and the users and
is responsible for balancing the needs of both parties. Users
submit their requests to a broker, which in turn communicates
and monitors the whole service exchanging procedures with
the CSP3. Most cloud use a centralized brokering topology
which enables the broker(s) to have a complete knowledge of
the datacenter, its configuration and parameters as well as
number of physical and virtual machines therein3. The process
of elasticity4 is used to match the user’s workload with the
provisions of the CSP. Cloud resources are often provided to
numerous users using virtual systems1 rather than
physical/dedicated hardware. This way numerous users can
share a single hardware resource. This is called multitenancy5.
However, due to the sheer number of users, effective workflow
allocation and scheduling schemes are paramount to allow for
effective resource utilization and improved service quality. It
is however, important to note that it is not all a bed of roses,
as virtualization and multitenancy raise security related
concerns5,6. Capacity planning is also important to both the
user and the provider. These are three primary service models
in cloud computing namely: Software-as-a-Service (SaaS),
Platform-as-a-Service (PaaS) and Infrastructure-as-a-Service
(IaaS). In SaaS, the CSP offers the user custom-built
applications through a web browser over the Internet. The
user is therefore not concerned with upgrades and/or licenses.
In   PaaS,   the   CSP   provides   the   enabling   underlying
infrastructure  that  allows  users  to  develop  and  deploy
application. While in IaaS, the CSP among other services,
provides storage, bandwidth and compute resource. However,
the user has limited control over the CSP’s infrastructure.
Cloud computing is becoming very effective and services are
improving and expanding on a regular basis because of the
sound underlying architecture and applications running on
the cloud7,8. The cloud consists of four developments models
namely: public, private, community and hybrid cloud. Public
clouds are services provided over the Internet by major CSPs
who have massive cloud infrastructure spanning several
geographical  locations.  Though  CSPs  strive  to provide very

efficient  and  reliable  services,  trust  remains  a  major  issues
for  users9.  Private  clouds  on  the  other  hand  are  hosted
on-premises by organizations and are managed by in-house
staff. They are sometimes considered as extensions of an
organization’s datacenter. Community cloud is used by
organizations and institutions engaged in similar activities.
Hybrid cloud enables organizations take advantage of the
benefits available on both private and public cloud.
Application scalability is one of the main advantage of moving
to the cloud. This is because scalability allows real-time
resources provisioning to meet application requirements10.
The  scheduling  of  resources  is  dependent  on  the  user’s
needs.   Some   common   scheduling   algorithms   include:
First-come-first-serve,  round-robin,  min-min,  max-max,
most-fit-task scheduling and priority scheduling algorithms10.
Resources  have  relationship  that  could  be  technical,
dependent  or  limited  in  availability,  hence,  the  need  for
proper planning11. Systems such as advanced planning and
scheduling  approaches,  the   theory   of   constraints  and
just-in-time approaches, have been proposed to enhance
planning of resources utilization12. Resources management
frame works are required to dynamically provision resources
for the purpose of enabling scalability and seamless execution
of workflows13. This is even more exaggerated in the
computational cloud, where work flows are adapted to
actively changing computing environments, while increasing
the performance and simultaneously maintaining the required
quality of service is paramount12. The core of virtual resource
management and scheduling in cloud computing is load
balancing13.

In writing an article or embarking on research in general,
a researcher must consider a technical area of interest. This
involves a lot of studies in an attempt to understand the topic.
It usually entails searching several conference proceedings,
journals and even books. Additionally, there might be need to
search through digital libraries, attend workshops, seminars
and conferences to in order to identify a research focus. Also,
observed phenomenon in an environment can serve as
impetus for many researchers to pick interest in certain areas.
From the foregoing, it is obvious that the process of
determining a research topic can be cumbersome.

The areas covered by cloud resources management is
diverse, consequently, a large volume of materials exist in this
field of study. There is a possibility that research is focused on
some specific areas, while others are neglected. It is therefore
important to summarize publications in cloud management
and obtain an overview of trends. This is where a systematic
mapping  comes  in. A systematic mapping process allows for
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the categorization of reports using a scheme and structure
based on frequencies of publications14. The summarized
results   of   the  scheme  can  then  be  presented  in  a  visual
manner using a map. The aim of this study is to perform a
systematic mapping of cloud resources management and
scalability. The categorization process used in this work was in
three facets,  which are the topic facet-where publications
with topics discussing core issues in areas of resources
management  and  scalability  on  the  cloud  were  extracted;
the research category-which examined the types of research
undertaken and the contribution facets-which considered
proposed method, model and tool used.

In  Barros-Justo et al.15, the planning phase of a systematic
mapping study was explored. The work identified the software
patterns as pertinent during the requirement engineering
phase of projects. The study developed a protocol and
highlighted  basic  steps  needed  for  a  systematic  review.
The  authors  adhered  to  the  guidelines  laid  down  in
Petersen et al.14 and the developed processes were
benchmarked against those in related works. This comparison
was used as confirmation of the validity of the research. The
digital libraries used for the work are those of ACM DL, IEE
Explore, SCOPUS and Web of Science.

The work in Kosar et al.16 dwelt on the description of
protocol for a systematic mapping study as it relates to
domain-specific languages (DSL). The work is channeled
towards an enhanced comprehension of the DSL domain of
research with a focus on research trends and future direction.
This work covered the period of July, 2013 to October, 2014
and leveraged on three guidelines for performing systematic
review, namely; planning, conducting the review and
reporting.

The systematic mapping study in Dos Santos et al.17 was
based on the analysis of the use of concept maps in Computer
Science. This work delivered the result of a systematic
mapping study that centered on collection and evaluation of
existing research on concept maps in Computer Science. Five
electronic databases were employed for the work. Backward
snowballing and manual approaches were used in the
searching process. The work shows massive interest and a rich
investigation of concept maps, due to learning and teaching
supports in that direction. The search strings of the work were
applied on SCOPUS, Science Direct, Compedex, ACM and IEE
Explore digital libraries.

In Souza et al.18, a systematic mapping study was used to
examine how game related techniques have been employed
in software engineering education and how these techniques

support specific software engineering knowledge domains,
with research gaps and future direction identified. The primary
studies of the work anchored on the use, evaluation of games
and their elements on software engineering education. A total
of 156 primary studies were identified in this study based on
publications from 1974-2016. The mapping process of the
work was done in line with Petersen et al.14.

Fernandez-Blanco et al.19 in their work performed a
mapping of power system models. Their work was based on
an overview of power system models and their applications in
European organizations. They focused on the analysis of
features in the various models as well as identification of
modeling gaps. Though the authors sent out 228 surveys to
power experts for information elicitation, only 82 completed
questionnaires were used for the knowledge mapping.

In the work of Mernik20, a systematic mapping study of
domain-specific languages was done with the author’s basic
interest being on the type of contributions, type of researches
done and the focus areas. The work featured a search from
reputable sources from 2006 to 2012, with the systematic
mapping study done based on defining research questions,
conducting the search, screening, classifying and the data
extraction. The research materials for the work included:
Opinion  papers,  experience  papers,  philosophical  or
conceptual papers, solution proposal and validation research
materials.

A systematic mapping of the literature on legal core
ontologies was done by Griffo et al.21. The work based its
search on “legal theory” and “legal concepts”. The selected
studies were categorized based on contribution with respect
to language, tool, method and model. The authors also
included phases for the identification of legal theories used in
building core legal ontologies, recommendation for the use
the proposed ontologies and finally the analysis of every
chosen research for cogent deductions about legal and
ontological research.

The work of Ahmad et al.22  is a systematic mapping study
that  gave  an  overview  of  empirical  research  in  software
cloud-based testing in the process of building a classification
scheme. Functional and non-functional testing methods were
investigated. In addition, the applications of the methods and
their peculiarities were examined. The work utilized 69 primary
studies as discovered in 75 research publications. Only a
fraction of the surveyed works considered rigorous statistical
analysis with quantitative results. Majority of the studies
however employed a singular experiment for the evaluation
of their proposed solution.

From literature examined, there has been no work
focused specifically on systematic mapping study of cloud
resources management and scalability.
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Title and key

Key Title("Cloud")

("Resources management") OR
Title ("Scalability") OR
Title ("Brokering") OR
Title ("Capacity planning") OR
Title ("Elasrticy")

MATERIALS AND METHODS

A  systematic  mapping  process  offers  a  visual
representation of results based on a vigorous review of
publications in a field of study. This study was conducted
using the formal guidelines for systematic mapping process as
proposed in Kitchenham and Charters23 and Mohammed and
Mohammed24. The systematic mapping process is a repeatable
procedure for extracting available material related to a
research objective22. There are some pertinent steps in a
systematic mapping study as discussed in Petersen et al.14 and
these steps are as elicited. The first step is the definition of
research questions in which the scope of what is to be done in
the particular field of study is outlined. Next is a search for
primary studies conducted to find all relevant papers
accessible in that field of study. The papers are later screened
to select the ones that are applicable for the study. A
classification scheme is usually designed by using the process
of keywording on the abstracts of the relevant papers. The
process is concluded by data extraction that leads to the
creation of the systematic map. All these steps were applied in
the creation of a systematic map of cloud resources
management and scalability. In the context of paper selection
criteria depicted by the research questions, the authors
considered 131 articles to be incorporated in this study based
on their applicability and direct relevance to the area of
interest. These were selected out of a base interest consisting
of 2,058 articles published between years 2000 and 2018.
These 131 selected studies are listed on the Appendix.

Definition of research questions: Having an overview of
research that has been done in a particular field of study is one
of the major goals of systematic mapping. Knowing where the
research has been published at times may also be necessary.
Appropriate research questions to be applied for the study is
determined by certain issues associated with the existing
research that has been carried out. In this study, the research
questions are as follows:

RQ1: What areas in resources management and scalability
are dealt with and what is the number of articles
covering the different areas?

RQ2: What evaluation and novelty do the published papers
in the area of study constitute?

Maintaining the integrity of the specifications: In order to
obtain materials for this study, a search was carried out on
major scientific digital libraries available and accessible online.
The search did not include articles in books, newspapers and
other printed materials. This was because key wording which

Fig. 1: Search string for systematic mapping

Table 1: Digital libraries sources
Electronic database URL
ACM http://dl.acm.org/
IEEE http://ieeexplore.ieee.org/Xplore/
Science direct http://www.sciencedirect.com/
Springer http://www.springerlink.com/

is a core concept of a systematic mapping studies would not
be easy on such materials. Similarly, articles on social media
and related platforms were not considered as they mostly
lacked abstracts. All the papers selected for this study were in
the domain of cloud computing, hence all the facets dealt
with issues relating to cloud computing. The search for
primary studies was conducted on four major digital libraries
because of their high repute and impact factors of
conferences and journal in their databases. The digital libraries
searched and their URL is shown in Table 1.

The search string used for this study was constructed
based on population, intervention, comparison and outcome.
The basic keywords explored in the search string were taken
from the structure of the title of this study. The search string
used on the digital libraries used for this study on cloud
research management and scalability is shown in Fig. 1.

The searches were performed using the customized
search string above on the document metadata to ensure that
relevant studies are not omitted. For this study, all outcomes
from the four selected digital libraries applicable to the cloud
and computer science were examined.

Screening process for inclusion and exclusion: The essence
of a selection criteria is to find and include all articles that are
required and appropriate for the review. The inclusion and
exclusion criteria were used to remove all paper that were
irrelevant to this study. In addition, the selection criteria were
also used to remove all articles that were not contributing to
answering   the   research   questions.   Some   abstracts  which
focused on the main study without sufficient further details
were    also    excluded.    Furthermore,    presentation    slides,
prefaces, tutorials, editorials, panel discussion and summaries
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Definition of 
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mapping process

Review scope All papers Relevant papers Classif ication 

scheme
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abstract

Fig. 2: Systematic mapping process14

Table 2: Inclusion and exclusion criteria
Inclusion criteria Exclusion criteria
The abstract explicitly mentioned The paper was outside the domain
resource management and scalability. of cloud computing. In addition, the
Furthermore, the abstract discussed paper did not discuss resource
brokering, scheduling, capacity management and scalability. It also
planning and elasticity in did not mention brokering and other
relation to cloud computing aspect of resource management

were  all  excluded  from  this  study.  Papers  that  discussed
the main focus of this study which is cloud resources
management and scalability were all included, hence, the
inclusion and exclusion criteria are in Table 2.

Keywording of abstracts: The keywording of abstracts is the
core aspect of the systematic mapping research. Keywording
of abstracts enhances the development of the classification
scheme. The classification scheme is usually designed during
the systematic mapping process as shown in Fig. 2. The
systematic mapping process involves the following entities14.

C Abstract
C Keyword
C Classification scheme

C Articles
C Sorting articles into the scheme
C Updating scheme

C Systematic map

Keywording was paramount for reducing the time
required to produce a classification scheme. In addition, the
procedure of keywording ensured that all relevant studies are
considered. This procedure involved studying the abstract of
the included papers to extract important concepts and
keywords that are useful to the study. This also involved an
understanding of the context of the study. Keywords from
different abstract relating to the study were collated to
provide adequate insight into the type and contributions of
the paper. This process was used to build a classification

scheme and the topic category for this study on cloud
resources management and scalability. However, it was
imperative to further study the introduction and conclusion of
some included papers to articulate appropriate keywording.

This study focused on resource management and
scalability on the cloud and it employed three facets. The first
facet was about the topics extracted from the abstracts based
on this field of study. The second facet discussed types of
contribution to the study in terms of tool, model, method,
process and metric as outlined in Petersen et al.14. The third
facet focused on the classification of the research approaches
applied in the surveyed publications.

Research types facets with categories and descriptions: The
third category was the research facet which is very important,
but independent of the study focus. This study employed the
classification of research approaches in Wieringa et al.25. This
approach has the following categories and descriptions as
explained below:

C Validation research: The procedures used are distinctive,
but yet to be implemented

C Evaluation research: The procedures used have been
implemented and evaluated. There are proof of concept
with pros and cons discussed

C Solution proposal: The procedures show that a unique
solution has been provided to a problem discovered and
the benefits of such solutions application are available

C Philosophical papers: The procedures offer some
improved ways to explore a problem in terms of concepts
and frameworks

C Opinion papers: Any known methodology for research is
not applied by this procedure rather it simply expresses
the opinion of the authors

C Experience  papers:  The  papers  relate  personal
experiences of the author and explain how things were
done

5



Asian J. Sci. Res., 2019

The classifications of research approaches discussed
above were considered appropriate and adequate and thus
used in this study. All the articles included in this study were
closely examined and grouped into categories. The various
categories make up the research facet for this study.

Data extraction and mapping of study: Sequel to sorting of
relevant articles into groups during the classification process,
data extraction was performed on the articles. This step was
necessary as it enabled effective extraction of data from the
various publications. The extraction of data further helped to
fine tune groupings. During the process newly identified
categories were added, closely related categories were
merged while some were discarded being irrelevant to the
study. A Microsoft Excel sheet was used for the entry of the
data extraction. The Excel sheet contained entries for each
category in the classification scheme. Thereafter, the
frequencies of publications in each table are integrated to
form new tables containing either the topic/contribution or
the topic/research issues. The obtained results focused on
presenting the frequencies of articles using the values
obtained  from  the  Table 3.  The  use  of  frequencies (article
count), helped to easily achieve the sole purpose of this study,
which was to identify which aspects of cloud resources
management and scalability were given more emphasis and
which area were ignored thus having shortage of publications.
With this, knowledge gaps are easily identified for further
research work. Bubble plots were used to present the
frequencies of publications on the tables on the Excel sheet,
thus creating a systematic map.

The systematic map comprised two x-y scatter plots, on
which bubbles were used to represent intersections between
categories. The bubbles sizes correspond to the number of
papers identified in each matching category. Two quadrants
were used to represent the three facets used for this study.
Each quadrant provided a visual map based on the focus of
this study at the node of the topics category with either the
contribution or research category. It therefore becomes easy
to consider different facets simultaneously. In addition,
summary statistics were added further to enhance clarity. The
overall systematic map thus provides insights into what had
been done in the area of resource management and scalability
on the cloud.

RESULTS AND DISCUSSION

The main crux of this systematic mapping study is to
provide thematic analysis and classification. The results of the

analysis showed gaps in research works on cloud resources
management and scalability. Conversely, the results also
identified areas that are fairly well covered in terms of
publications. In this study, high-level categories were used to
assess the papers included in producing the frequencies of
publications  and  the  systematic  map  that  was
subsequently  created.  A  total  of  131  papers  were  selected
and all the papers were used to create Table 3 which dealt
with the contribution category. In addition, only 125 papers
dealt with the items under the research category and they
were used to create Table 4. However, a paper could
simultaneously discuss aspects of contribution and research
category,  hence,  such  papers  appeared  on  Table  3  and  4.
All  references  listed  before  Table  3  and  4  in  the  text  were
listed  in  ascending  sequence  from  1-25.  However,  this
cannot    be    the    case    with    the    references    listed    on
Table 3 and 4. This is because the references were extracted
from the selected primary studies based on the  content  of
the article. For example, only papers in the primary studies
which  was  related  to  “Resource  management  and  tool”
were listed in column  3,  row  2  of Table 3. In view of this,
references 26-156 appeared randomly on Table 3 and 4 based
on their content.

Main findings: Table 3 shows a summary of the distribution of
studies in the contribution facet. The results indicated that
publications which discussed process in terms of resource
management  and scalability on the cloud were 32% out of
125 papers in this category.

Table 4 shows a summary of the distribution of studies by
research type. The result showed that papers which discussed
evaluation research were 31.3% out of 131 papers in this
category.

The topics that were extracted during classification
scheme in the area of resources management and scalability
are as follows:

C Resource management
C Scalability-brokering
C Scheduling
C Capacity planning
C Elasticity
C Resource sharing

Process discussion contributed 32% of the papers
reviewed. Evaluation research constituted 31% of the type of
research on resource management and scalability.
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Fig. 3: Systematic map of cloud resources management and scalability

Systematic map of cloud resource management and
scalability: The circles in Fig. 3 were referred to as bubbles in
a systematic map. The bubble sizes and the numbers inside
indicated the quantity of primary studies found under a
particular category. The first quadrant of Fig. 3 identified that
there were more publications on metric in the area of capacity
planning with 2.4%, more publications on tools in relation to
resource management with 5.6%, more publications on
models in terms of capacity planning with 5.6% and more
papers published on methods in terms of scheduling with 8%.
There were more articles on process in relation to resource
management and elasticity with 8%.

Similarly, on the second quadrant there were more
articles on evaluation research in terms of resource sharing
(8.4%), more papers published on validation in terms of
elasticity   (4.58%),   more   publications   on   solution   in   the
area of resources management (6.87%), more articles on
philosophical papers in relation to capacity planning (5.34%)
and more papers on experience research in terms of
scheduling.

On the other hand, there were no publications identified
on tool in terms of resource management, capacity planning,
scheduling and resource sharing. There were no articles on
tool in terms of elasticity and no articles on method in relation
to capacity planning. Furthermore, there were no articles
identified on experience research in terms of elasticity and no
opinion research on all aspects of the focus of study.

The study further revealed that the lowest publications in
the area of evaluation research were on elasticity (2.29%) and
the lowest papers identified in validation were on capacity
planning (0.76%). The lowest article published on
philosophical research were in the area of scalability brokering
and resources sharing.

The systematic map has a visual appeal which helps to
summarize and present results to interested persons. The
results of a systematic map would also generate interest
because combining categories makes the result more useful.
Suffice to state that conducting a systematic mapping study
without a follow up systematic literature review is quite
valuable on its own. This is because the visual  appeal  of  the
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systematic map makes gap identification quite easy, hence
pointing to areas for further studies. The relevance of this is
that researchers at all levels and industries practitioners can
use this as a starting point to conduct further studies. This
study provided six classes of focus in the areas of resource
management, scalability-brokering, scheduling, capacity
planning, elasticity and resource sharing in relation to the
focus of study. In addition, the six classes of study can be
discussed either in terms of tool, model, method, metric and
process or in terms of evaluation, validation, solution,
philosophical and opinion research. The gaps identified in
these areas amongst others are therefore recommended for
future research. The list of primary studies will also assist
intending researchers. The important lessons learnt in this
study is that research work is a continuum and it is
inexhaustible.

CONCLUSION

The recent proliferation of cloud computing and its wide
spread acceptability, has resulted in numerous researchers
proposing ways of improving various aspects of the cloud. The
sheer number of cloud related articles published in recent
times is enormous yet many more are being reviewed and
considered for publication. With the large number of articles
it is easy to get lost in the large maze of cloud relating articles
and makes it difficult for new researchers in the field to
identify prospective focus areas. This study sought to address
this challenge. A systematic mapping of cloud resource
management and scalability was presented in this study. The
paper considered various research types and contributory
facets relating to the title. The paper was able to identify gaps
in the areas of capacity planning and elasticity as well as of
metrics for resource scaling in the cloud. Furthermore, there
were no articles identified on experience research in terms of
elasticity and no opinion research on all aspects of the focus
of study. This study has therefore contributed to knowledge
by indicating gaps in areas of studies. It is expected that it will
serve as a broad guide into topics that can be researched on
in the area of cloud resources management and scalability.

SIGNIFICANCE STATEMENT

This study created a systematic map of cloud resources
management and scalability in terms of brokering, scheduling,
capacity planning and elasticity that can be beneficial for
cloud community. This study will help the researchers to
uncover the critical gaps of cloud resources management that
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the frontiers of knowledge in cloud computing.

ACKNOWLEDGMENTS

We acknowledge the support and sponsorship provided
by Covenant University through the Centre for Research,
Innovation and Discovery (CUCRID).

REFERENCES

1. Buyya, R., C.S. Yeo, S. Venugopal, J. Broberg and I. Brandic,
2009. Cloud computing and emerging IT platforms: Vision,
hype and reality for delivering computing as the 5th utility.
Future Gener. Comput. Syst., 25: 599-616.

2. Guzek, M., A. Gniewek, P. Bouvry, J. Musial and J. Blazewicz,
2015. Cloud brokering: Current practices and upcoming
challenges. IEEE Cloud Comput., 2: 40-47.

3. Sotiriadis, S., N. Bessis and N. Antonopoulos, 2012. Exploring
inter-cloud load balancing by utilizing historical service
submission records. Int. J. Distrib. Syst. Technol., 3: 72-81.

4. Galante, G. and L.C.E. de Bona, 2012. A survey on cloud
computing elasticity. Proceedings of the 2012 IEEE/ACM 5th
International Conference on Utility and Cloud Computing,
Chicago, IL, USA., November 5-8, 2012, IEEE Computer
Society, USA., pp: 263-270.

5. Odun-Ayo, I., S. Misra, O. Abayomi-Alli and O. Ajayi, 2017.
Cloud multi-tenancy: Issues and developments. Proceedings
of the 10th International Conference on Utility and Cloud
Computing Companion, December 5-8, 2017, Austin, Texas,
USA., pp: 209-214.

6. Odun-Ayo, I., O. Ajayi and S. Misra, 2018. Cloud computing
security: Issues and developments. Proceedings of the World
Congress on Engineering, Vol. 1, July 4-6, 2018, London, UK.,
pp: 175-181.

7. Odun-Ayo, I., M. Ananya, F. Agono and R. Goddy-Worlu, 2018.
Cloud computing architecture: A critical analysis. Proceedings
of the IEEE 18th International Conference on Computational
Science and Applications (ICCSA), July 2-5, 2018, Melbourne,
VIC, Australia, pp: 1-7.

8. Odun-Ayo, I., B. Odede and R. Ahuja, 2018. Cloud Applications
Management-Issues and Developments. In: Computational
Science    and    its    Applications-ICCSA    2018,    Gervasi, O.,
B. Murgante, S. Misra, E. Stankova and C.M. Torre et al. (Eds.).
LNCS., Vol. 10963. Springer, Berlin, Germany, pp: 683-693.

9. Odun-Ayo, I., N. Omoregbe, M. Odusami and O. Ajayi, 2017.
Cloud  Ownership and Reliability-Issues and Developments.
In: Security, Privacy and Anonymity in Computation,
Communication  and  Storage,  Wang,  G.,  M.  Atiquzzaman,
Z. Yan and K.K. Choo (Eds). LNCS., Vol. 10658. Springer, Berlin,
Germany, pp: 231-240.

10. Priyadarsini,  R.J.  and  L.  Arockian,  2014.  Performance
evaluation of min-min and max-min algorithms for job
scheduling   in   federated   cloud.   Int.   J.   Comput.   Applic.,
99: 47-54.

10



Asian J. Sci. Res., 2019

11. Vandaele,   N.J.,   2000.   Advanced   resource   planning.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.
616.4210&rep=rep1&type=pdf

12. Singh, H. and R. Randhawa, 2018. ARMM: Adaptive Resource
Management Model for Workflow Execution in Clouds. In:
Distributed  Computing  and  Internet  Technology,  Negi,  A.,
R. Bhatnagar and L. Parida (Eds.). LNCS., Vol. 10722. Springer,
Berlin, Germany, pp: 315-329.

13. Wu, H.S., C.J. Wang and J.Y. Xie, 2013. Terascaler elb-an
algorithm of prediction-based elastic load balancing resource
management in cloud computing. Proceedings of the 27th
International   Conference   on   Advanced   Information
Networking    and    Applications    Workshops    (WAINA),
March 25-28, 2013, Barcelona, Spain, pp: 649-654.

14. Petersen, K., R. Feldt, S. Mujataba and M. Mattsson, 2008.
Systematic mapping studies in software engineering.
Proceedings of the 12th International Conference on
Evaluation   and   Assessment   in   Software   Engineering,
June 26-27, 2008, Italy, pp: 68-77.

15. Barros-Justo,    J.L.,    A.L.    Cravero-Leal,    F.B.    Benitti    and
R. Capilla-Sevilla, 2017. Systematic mapping protocol: The
impact of using software patterns during requirements
engineering activities in real-world settings. Cornell
University Library. https://arxiv.org/abs/1701.05747.

16. Kosar, T., S. Bohra and M.A. Mernik, 2016. Protocol of a
systematic mapping study for domain-specific languages.
https://lpm.feri.um.si/projects/DSL_SMS_Protocol.pdf

17. Dos    Santos,    V.,    E.F.    de    Souza,    K.R.    Felizardo    and
N.L. Vijaykumar, 2017. Analyzing the use of concept maps in
computer science: A systematic mapping study. Inform.
Educ., 16: 257-288.

18. Souza,  M.R.D.A.,  L.  Veado,  R.T.  Moreira,  E.  Figueiredo  and
H. Costa, 2018. A systematic mapping study on game-related
methods for software engineering education. Inform.
Software Technol., 95: 201-218.

19. Fernandez-Blanco,       C.R.,       F.       Careri,       K.       Kavvadias,
I.   Hidalgo-Gonzalez,   A.   Zucker   and   E.   Peteves,   2017.
Systematic Mapping of Power System Models: Expert Survey,
EUR 28875 EN. Publications Office of the European Union,
Luxembourg, ISBN: 978-92-79-76462-2.

20. Mernik, M., 2017. Domain-Specific Languages: A Systematic
Mapping Study. In: SOFSEM 2017: Theory and Practice of
Computer Science, Steffen, B.,  C.  Baier,  M.  van  den  Brand,
J. Eder, M. Hinchey and T. Margaria (Eds.). LNCS., Vol. 10139.
Springer, Berlin, Germany, pp: 464-472.

21. Griffo, C., J.P.A. Almeida and G. Guizzardi, 2015. A systematic
mapping  of  the  literature  on  legal  core  ontologies.
Proceedings  of  the  Brazilian  Seminar  on  Ontologies
(ONTOBRAS  2015)  Volume  1442,  Sao  Paulo,  Brazil,
September    8-11,    2015,    CEUR    Workshop    Proceedings,
pp: 1-12.

22. Ahmad, A.A., P. Brereton and P. Andras, 2017. A systematic
mapping study of empirical studies on software cloud testing
methods. Proceedings of the IEEE International Conference
on  Software  Quality,  Reliability  and  Security  Companion,
July 25-29, 2017, Prague, Czech Republic, pp: 555-562.

23. Kitchenham, B. and C. Charters, 2007. Guidelines for
performing systematic literature reviews in software
engineering. Version 2.3, Technical Report EBSE-2007-01,
Evidence-Based Software Engineering (EBSE), UK., July 9,
2007, pp: 1-57.

24. Mohammed, A.B. and A.C. Mohammed, 2014. A systematic
mapping study of software architectures for cloud based
systems. Technical Report TR-2014‒175, IT University,
Copenhagen.

25. Wieringa, R., N. Maiden, N. Mead and C. Rolland, 2006.
Requirements  engineering  paper  classification  and
evaluation criteria: A proposal and a discussion. Requirements
Eng., 11: 102-107.

26. Abadi, B.B.G. and M.G. Arani, 2015. Resource management of
IaaS providers in cloud federation. Int. J. Grid Distrib. Comput.,
8: 327-336.

27. Aldwyan, Y. and R.O. Sinnott, 2017. Recovery-oriented
resource management in hybrid cloud environments.
Proceedings of the 7th International Conference on Cloud
Computing and Services Science, Porto, Portugal, April 24-26,
2017, SciTePress, pp: 225-237.

28. Arkian, H.R., R.E. Atani and A. Pourkhalili, 2014. A cluster-
based vehicular cloud architecture with learning-based
resource management. Proceedings of the IEEE 6th
International Conference on Cloud Computing Technology
and Science, December 15-18, 2014, Singapore, pp: 162-167.

29. Ma,  H.,  L.  Wang,  B.C.  Tak,  L.  Wang  and  C.  Tang,  2016.
Auto-tuning performance of MPI parallel programs using
resource management in container-based virtual cloud.
Proceedings of the IEEE 9th International Conference on
Cloud    Computing    (CLOUD),    June    27-July    2,    2016,
San Francisco, CA, USA., pp: 545-552.

30. Maenhaut, P.J., B. Volckaert, V. Ongenae and F. de Turck, 2017.
Demo abstract: RPiaaS: A raspberry pi testbed for validation
of cloud resource management strategies. Proceedings of the
IEEE Conference on Computer Communications Workshops
(INFOCOM WKSHPS),   May   1-4,   2017,   Atlanta,   GA,   USA.,
pp: 946-947.

31. Maenhaut,   P.J.,  H.  Moens,  B.  Volckaert,  V.  Ongenae  and
F. de Turck, 2017. A dynamic tenant-defined storage system
for  efficient  resource  management  in  cloud  applications.
J. Network Comput. Applic., 93: 182-196.

32. Chaabouni,  T.,  H.  Kchaou  and  M.  Khemakhem,  2013.
Agent technology based resources management in cloud
computing. Proceedings of the World Congress on Computer
and Information Technology (WCCIT), June 22-24, 2013,
Sousse, Tunisia.

11



Asian J. Sci. Res., 2019

33. Chen, J., H. Long, Q. Zheng, M. Xing and W. Wang, 2015. An
SMDP-based resource management scheme for distributed
cloud systems. Proceedings of the IEEE 81st Vehicular
Technology Conference (VTC Spring), May 11-14, 2015,
Glasgow, UK.

34. Haseeb,  M.,  A.  Ahsan  and  A.W.  Malik,  2016.  Cloud  to
cloudlet-An intelligent recommendation system for efficient
resources management: Mobile cache. Proceedings of the
International Conference on Frontiers of Information
Technology (FIT), December 19-21, 2016, Islamabad, Pakistan,
pp: 40-45.

35. Abbasi, A.A. and M.S. Qureshi, 2014. Estimating global, diffuse
solar radiation for Chhor and validation with satellite-based
data. Arabian J. Sci. Eng., 39: 175-179.

36. Abdelaal,  M.A.,  G.A.  Ebrahim  and  W.R.  Anis,  2016.
Network-aware resource management strategy in cloud
computing environments. Proceedings of the 11th
International Conference on Computer Engineering &
Systems   (ICCES),   December   20-21,   2016,   Cairo,   Egypt,
pp: 26-31.

37. Manvi, S.S. and N. Hegde, 2017. Vehicular Cloud Computing
Challenges and Security. In: Handbook of Research on Recent
Developments in Intelligent Communication Application,
Bhattacharyya, S., N. Das, D. Bhattacharjee and A. Mukherjee
(Eds.)., IGI Global, USA., pp: 344-365.

38. Pandya, S.D. and P.V. Virparia, 2017. Folksonomy-Based
Information Retrieval by Generating Tag Cloud for Electronic
Resources Management Industries and Suggestive
Mechanism for Tagging Using Data Mining Techniques. In:
Web Usage Mining Techniques and Applications Across
Industries, Kumar, A.V.S. (Ed.)., IGI Global, USA., pp: 80-91.

39. Park, J., H.C. Yu, K.S. Chung and E.Y. Lee, 2011. Markov chain
based monitoring service for fault tolerance in mobile cloud
computing. Proceedings of the IEEE Workshops of
International Conference on Advanced Information
Networking and Applications, March 22-25, 2011, Singapore,
pp: 520-525.

40. Park, J., H. Kim, Y.S. Jeong and E. Lee, 2014. Two phase
grouping based resource management for big data
processing in mobile cloud computing. Int. J. Commun. Syst.,
27: 839-851.

41. Aazam, M. and E.N. Huh, 2015. Resource management in
media cloud of things. Proceedings of the 43rd International
Conference on    Parallel    Processing    Workshops,
September 9-12, 2014, Minneapolis, MN, USA., pp: 361-367.

42. Abrol, P. and S. Gupta, 2018. Social spider foraging-based
optimal  resource  management  approach  for  futu re cloud.
J. Supercomput., (In Press). 10.1007/s11227-018-2372-z

43. Alelaiwi,  A.,  2017.  A  collaborative  resource  management
for   big   IoT   data   processing   in   cloud.   Cluster   Comput.,
20: 1791-1799.

44. Arianyan, E., H. Taheri and S. Sharifian, 2015. Novel energy
and SLA efficient resource management heuristics for
consolidation of virtual machines in cloud data centers.
Comput. Electr. Eng., 47: 222-240.

45. Arkian, H.R., R.E. Atani, A. Diyanat and A. Pourkhalili, 2015. A
cluster-based    vehicular    cloud    architecture    with
learning-based   resource   management.   J.   Supercomput.,
71: 1401-1426.

46. Buyya, R. and R. Ranjan, 2010. Special section: Federated
resource management in grid and Cloud computing systems.
Future Gener. Comput. Syst., 26: 1189-1191.

47. Cheng, S., C. Cao, P. Yu and X. Ma, 2017. SLA-aware and green
resource management of IaaS clouds. Proceedings of the IEEE
18th International Conference on High Performance
Computing and Communications; IEEE 14th International
Conference on Smart City; IEEE 2nd International Conference
on Data Science and Systems (HPCC/SmartCity/DSS),
December 12-14, 2017, Sydney, NSW, Australia, pp: 457-464.

48. Clohessy, T., T. Acton, L. Morgan and K. Conboy, 2016. The
times they are a-changin for ICT service provision: A cloud
computing business model perspective. Proceedings of the
24th European Conference in Information Systems (ECIS),
June 12-15, 2016, Istanbul, Turkey.

49. Odun-Ayo, I., S. Misra, N. Omoregbe, E. Onibere, Y. Bulama
and R. Damasevicius, 2017. Cloud-based security driven
human resource management system. Front. Artif. Intell.
Applic., 295: 96-106.

50. Bermejo, B., C. Guerrero, I. Lera and C. Juiz, 2016. Cloud
resource   management   to   improve   energy   efficiency
based on local nodes optimizations. Procedia Comput. Sci.,
83: 878-885.

51. Bjorkqvist, M., R. Birke and W. Binder, 2016. Resource
management of replicated service systems provisioned in the
Cloud. Proceedings of the IEEE/IFIP Network Operations and
Management Symposium, April 25-29, 2016, Istanbul, Turkey,
pp: 961-966.

52. Chowdhury, A. and P. Tripathi, 2014. A metrics based analysis
of cloud resource management techniques. Proceedings of
the International Conference on Advanced Communication
Control and Computing Technologies (ICACCCT), May 8-10,
2014, Ramanathapuram, India, pp: 1632-1636.

53. Iqbal, W., M. Dailey and D. Carrera, 2009. SLA-driven adaptive
resource management for web applications on a
heterogeneous compute cloud. Lect. Notes Comput. Sci.,
5931: 243-253.

54. Jhawar, R. and V. Piuri, 2013. Adaptive resource management
for balancing availability and performance in cloud
computing. Proceedings of the International Conference on
Security and Cryptography (SECRYPT), July 29-31, 2013,
Reykjavik, Iceland, pp: 254-264.

12



Asian J. Sci. Res., 2019

55. Zhang, C. and J. Cao, 2013. A dynamic resource management
strategy for cloud based on sequential decision model and
demand  forecast.  Proceedings  of  the  International
Conference  on  Cloud  and  Service  Computing  (CSC),
November 4-6, 2013, Beijing, China, pp: 77-83.

56. Abrol, P., S. Gupta and K. Kaur, 2016. Analysis of resource
management and placement policies using a new nature
inspired meta heuristic SSCWA avoiding premature
convergence in cloud. Proceedings of the International
Conference on Computational Techniques in Information and
Communication Technologies (ICCTICT), March 11-13, 2016,
New Delhi, India, pp: 653-658.

57. Adinarayan, G., 2012. Monitoring and capacity planning of
private clouds: The challenges and the solution. Proceedings
of the IEEE International Conference on Cloud Computing in
Emerging Markets (CCEM), October 11-12, 2012, Bangalore,
India, pp: 180-182.

58. Ahmed, K., S. Ren, Y. He and A. Vasilakos, 2015. Online
Resource Management for Carbon-Neutral Cloud Computing.
In: Handbook on Data Centers, Khan, S. and A. Zomaya (Eds.).,
Springer, New York, pp: 607-630.

59. Aruna, C. and R.S.R. Prasad, 2015. Resource grid architecture
for multi cloud resource management in cloud computing.
Adv. Intell. Syst. Comput., 337: 631-640.

60. Aslam, S., Saif ul Islam, A. Khan, M. Ahmed, A. Akhundzada
and M.K. Khan, 2017. Information collection centric
techniques for cloud resource management: Taxonomy,
analysis   and   challenges.   J.   Network   Comput.   Applic.,
100: 80-94.

61. Olaniyan, R. and M. Maheswaran, 2017. Recent Developments
in Resource Management in Cloud Computing and Large
Computing Clusters. In: Research Advances in Cloud
Computing, Chaudhary, S., G. Somani and R. Buyya (Eds.).
Springer, Singapore, pp: 237-261.

62. Oppong, E., S. Khaddaj and H.E. Elasriss, 2013. Cloud
computing: Resource management and service allocation.
Proceedings of the 12th International Symposium on
Distributed Computing and Applications to Business,
Engineering & Science (DCABES), September 2-4, 2013,
Kingston Upon Thames, Surrey, UK., pp: 142-145.

63. Pal, R. and P. Hui, 2013. Economic models for cloud service
markets: Pricing and capacity planning. Theor. Comput. Sci.,
496: 113-124.

64. Carvalho, M., F. Brasileiro, R. Lopes, G. Farias, A. Fook, J. Mafra
and D. Turull, 2017. Multi-dimensional admission control and
capacity planning for iaas clouds with multiple service
classes. Proceedings of the 17th IEEE/ACM International
Symposium   on   Cluster,   Cloud   and   Grid   Computing,
May 14-17, 2017, Madrid, Spain, pp: 160-169.

65. Huang, W., Z. Wang, M. Dong and Z. Qian, 2016. A two-tier
energy-aware resource management for virtualized cloud
computing  system.  Scient.  Program.,  Vol.  2016.
10.1155/2016/4386362.

66. Jin, X., Y. Liu, W. Fan, F. Wu and B. Tang, 2018. Energy-efficient
resource    management    in    mobile    cloud    computing.
IEICE Trans. Commun., 101: 1010-1020.

67. Bouchareb, N., N.E. Zarour and S. Aknine, 2016. Resource
management policies to increase provider's gain in a cloud
coalition. Int. J. Grid Utility Comput., 7: 163-176.

68. Bouterse, B., H. Perros and D. Thuente, 2014. Multiobjective
cloud capacity planning for time-varying customer demand.
Proceedings of the 11th Annual High Capacity Optical
Networks and Emerging/Enabling Technologies (Photonics
for  Energy),  December  15-17,  2014,  Charlotte,  NC,  USA.,
pp: 84-88.

69. Chen, M., F. Dong and J. Luo, 2013. Dynamic resource
management  in  a  HPC  and  Cloud  hybrid  environment.
Lect. Notes Comput. Sci., 8285: 206-215.

70. Jiang,    H.,    W.R.    Cotton,    J.O.    Pinto,    J.A.    Curry    and
M.J.  Weissbluth,  2000.  Cloud  resolving  simulations  of
mixed-phase Arctic stratus observed during BASE: Sensitivity
to concentration of ice crystals and large-scale heat and
moisture advection. J. Atmos. Sci., 57: 2105-2117.

71. Mustafa, S., B. Nazir, A. Hayat and S.A. Madani, 2015. Resource
management in cloud computing: Taxonomy, prospects and
challenges. Comput. Electr. Eng., 47: 186-203.

72. Nimkar, A.V. and S.K. Ghosh, 2017. Realization of virtual
resource management framework in IAAS cloud federation.
Adv. Intell. Syst. Comput., 508: 155-164.

73. An, B., J. Ma, D. Cao and G. Huang, 2017. Towards efficient
resource management in virtual clouds. Proceedings of the
IEEE 37th International Conference on Distributed Computing
Systems Workshops (ICDCSW), June 5-8, 2017, Atlanta, GA,
USA., pp: 320-324.

74. Boukerche, A. and R.I. Meneguette, 2017. Vehicular cloud
network: A new challenge for resource management based
systems. Proceedings of the 13th International Wireless
Communications and Mobile Computing Conference
(IWCMC), June 26-30, 2017, Valencia, Spain, pp: 159-164.

75. Kaewpuang, R., D. Niyato, P. Wang and E. Hossain, 2013. A
framework  for  cooperative  resource  management  in
mobile cloud computing.  IEEE  J.  Selected Areas Commun.,
31: 2685-2700.

76. Kang, D.K., S.H. Kim, C.H. Youn and M. Chen, 2014. Cost
adaptive workflow scheduling in cloud computing.
Proceedings of the 8th International Conference on
Ubiquitous Information Management and Communication,
Siem Reap, Cambodia, January 9-11, 2014, ACM., New York.

77. Keshavarzi, A., A.T. Haghighat and M. Bohlouli, 2017. Adaptive
resource management and provisioning in the cloud
computing: A survey of definitions, standards and research
roadmaps. KSII Trans. Internet Inform. Syst., 11: 4280-4300.

78. Chen, Q., 2016. Research on cloud computing resource
management model based on multi-agent system.
Proceedings of the 12th International Conference on
Computational    Intelligence    and    Security    (CIS),
December 16-19, 2016, Wuxi, China, pp: 378-381.

13



Asian J. Sci. Res., 2019

79. Cheng, C. and A.Q. Chen, 2014. Discussion and analysis of
business  model  of  cloud  computing.  Adv.  Mater.  Res.,
846-847: 1448-1451.

80. Hu, X., R. Zhang and Q. Wang, 2016. Service-oriented resource
management of cloud platforms. Proceedings of the IEEE
International  Conference  on  Services  Computing  (SCC),
June 27-July 2, 2016, San Francisco, CA., pp: 435-442.

81. Jakaria, A.H.M. and M.A. Rahman, 2017. A formal framework
of resource management for VNFaaS in cloud. Proceedings of
the IEEE 10th International Conference on Cloud Computing
(CLOUD), June 25-30, 2017, Honolulu, Hawaii, United States,
pp: 254-261.

82. Jennings, B. and R. Stadler, 2015. Resource management in
clouds: Survey and research challenges. J. Network Syst.
Manage., 23: 567-619.

83. Jhawar, R. and V. Piuri, 2015. Dependability-Oriented
Resource Management Schemes for Cloud Computing Data
Centers.   In:   Handbook   on   Data   Centers,   Khan,   S.   and
A. Zomaya (Eds.)., Springer, New York, pp: 1285-1305.

84. Jlassi, A. and P. Martineau, 2016. Benchmarking hadoop
performance in the cloud-An in depth study of resource
management and energy consumption. Proceedings of the
6th International Conference on Cloud Computing and
Services Science, April, 2016, Rome, Italy, pp: 192-201.

85. Marinescu, D.C., A. Paya, J.P. Morrison and S. Olariu, 2017. An
approach for scaling cloud resource management. Cluster
Comput., 20: 909-924.

86. Mastorakis, G., C.X. Mavromoustakis and E. Pallis, 2015.
Resource Management of Mobile Cloud Computing Networks
and Environments. IGI Global, USA., Pages: 432.

87. Almutairi, A.A. and A. Ghafoor, 2014. Risk-aware virtual
resource management for multitenant cloud datacenters.
IEEE Cloud Comput., 1: 34-44.

88. Al-Rawahi, M., E.A. Edirisinghe and T. Jeyarajan, 2017.
Machine   learning-based   framework   for   resource
management and modelling for video analytic in cloud-based
hadoop environment. Proceedings of the International IEEE
Conferences on Ubiquitous Intelligence & Computing,
Advanced  and  Trusted  Computing,  Scalable  Computing
and Communications, Cloud and Big Data Computing,
Internet   of   People   and   Smart   World   Congress
(UIC/ATC/ScalCom/CBDCom/IoP/SmartWorld), July 18-21,
2017, Toulouse, France, pp: 801-807.

89. Alsarhan, A., A. Itradat, A.Y. Al-Dubai, A.Y. Zomaya and G. Min,
2018.  Adaptive  resource  allocation  and  provisioning  in
multi-service cloud environments. IEEE Trans. Parallel Distrib.
Syst., 29: 31-42.

90. Arianyan,  E.,  H.  Taheri,  S.  Sharifian  and  M.  Tarighi,  2018.
New six-phase on-line resource management process for
energy and SLA efficient consolidation in cloud data centers.
Int. Arab J. Inform. Technol., 15: 10-20.

91. Arianyan, E., H. Taheri and S. Sharifian, 2016. Novel heuristics
for   consolidation   of   virtual   machines   in   cloud   data
centers using multi-criteria resource management solutions.
J. Supercomput., 72: 688-717.

92. Caglar, F., S. Shekhar, A. Gokhale and X. Koutsoukos, 2016.
Intelligent,  performance  interference-aware  resource
management for IoT cloud backends. Proceedings of the IEEE
First International Conference on Internet-of-Things Design
and Implementation (IoTDI), April 4-8, 2016, Berlin, Germany,
pp: 95-105.

93. Chen, L., G. Fan and H. Yu, 2017. Formally modeling and
analyzing the adaptive resource management for cloud
applications. J. Internet Technol., 18: 1003-1015.

94. Park, J., H. Yu, H. Kim and E. Lee, 2016. Dynamic group based
fault tolerance technique for reliable resource management
in  mobile  cloud  computing.  Concurr.  Comput.:  Pract.  Exp.,
28: 2756-2769.

95. Brummett, T. and M. Galloway, 2016. Towards providing
resource  management  in  a  local  IaaS  Cloud  architecture.
Adv. Intell. Syst. Comput., 448: 413-423.

96. Mateo, A., R. Mark and J. Lee, 2011. Dynamic service
assignment based on proportional ordering for the adaptive
resource management of cloud systems. KSII Trans. Internet
Inform. Syst., 5: 2294-2314.

97. Mo,  Y.,  M.  Peng,  H.  Xiang,  Y.  Sun  and  X.  Ji,  2017.
Resource    allocation    in    cloud    radio    access    networks
with     device-to-device      communications.     IEEE     Access,
5: 1250-1262.

98. Ahokangas, P., M. Juntunen and J. Myllykoski, 2014. Cloud
Computing and Transformation of International E-Business
Models. In: A Focused Issue on Building New Competences in
Dynamic Environments, Sanchez, R. and A. Heene (Eds.).,
Research in Competence-Based Management, Volume 7,
Emerald Group Publishing Limited, UK., pp: 3-28.

99. Cai, W., M. Chen, C. Zhou, VC.M. Leung and H.C.B. Chan, 2014.
Resource  management  for  cognitive  cloud  gaming.
Proceedings of the IEEE International Conference on
Communications (ICC), June 10-14, 2014, Sydney, NSW,
Australia, pp: 3456-3461.

100. Carvalho, M., D.A. Menasce and F. Brasileiro, 2017. Capacity
planning for IaaS cloud providers offering multiple service
classes. Future Gener. Comput. Syst., 77: 97-111.

101. Park, J., H.C. Yu and E. Lee, 2013. Fault tolerance technique
based on monitoring and pattern for reliable resource
management in mobile cloud computing. J. Internet Technol.,
14: 997-1005.

102. Abadi, B.B.G. and M.G. Arani, 2016. Improving resource
management of IaaS providers in cloud federation.
Proceedings of the 2nd International Conference on
Knowledge-Based Engineering and Innovation (KBEI),
November 5-6, 2015, Tehran, Iran, pp: 739-745.

14



Asian J. Sci. Res., 2019

103. Haratian, P., F. Safi-Esfahani, L. Salimian and A. Nabiollahi,
2017. An adaptive and fuzzy resource management approach
in cloud computing. IEEE Trans. Cloud Comput., Vol. 1.
10.1109/TCC.2017.2735406.

104. Higginson, A.S., S.M. Embury, N.W. Paton and C. Bostock,
2017. DBaaS cloud capacity planning-accounting for dynamic
RDBMS  systems  that  employ  clustering  and  standby
architectures.  Proceedings  of  the  20th  International
Conference on Extending Database Technology (EDBT),
March 21-24, 2017, Venice, Italy, pp: 687-698.

105. Ikram, A., A. Anjum and N. Bessis, 2015. A cloud resource
management model for the creation and orchestration of
social communities. Simul. Modell. Pract. Theory, 50: 130-150.

106. Jia, G., G. Han, J. Jiang, S. Chan and Y. Liu, 2018. Dynamic
cloud resource management for efficient media applications
in mobile computing environments. Personal Ubiquit.
Comput., 22: 561-573.

107. Patel, J., V. Jindal, I.L. Yen, F. Bastani, J. Xu and P. Garraghan,
2015.  Workload  estimation  for  improving  resource
management decisions in the cloud. Proceedings of the IEEE
12th International Symposium on Autonomous Decentralized
Systems   (ISADS),   March   25-27,   2015,   Taichung,   Taiwan,
pp: 25-32.

108. Yaqub,  E.,  R.  Yahyapour, P. Wieder, A.I. Jehangiri, K. Lu and
C. Kotsokalis, 2014. Metaheuristics-based planning and
optimization for sla-aware resource management in paas
clouds. Proceedings of the IEEE/ACM 7th International
Conference on  Utility  and  Cloud  Computing  (UCC),
December 8-11, 2014, London, UK., pp: 288-297.

109. Giessmann, A., A. Fritz, S. Caton and C. Legner, 2013. Method
for simulating cloud business models: A case study on
platform as a service. ECIS 2013 Completed Research Paper
42. https://aisel.aisnet.org/ecis2013_cr/42.

110. Cardellini, V., E. Casalicchio, F. Lo Presti and L. Silvestri, 2011.
SLA-aware resource management for application service
providers in the cloud. Proceedings of the First International
Symposium on Network Cloud Computing and Applications,
November 21-23, 2011, Toulouse, France, pp: 20-27.

111. Carrasquilla, U., 2015. Capacity planning model and
simulation (CAPSIM) for the cloud. Proceedings of the 41st
International  IT  Performance  and  Capacity  Conference
(CMG 2015), November 2-5, 2015, San Antonio, Texas, USA.,
pp: 280-287.

112. Kaseb, S.A., A. Mohan, Y. Koh and Y.H. Lu, 2017. Cloud
resource management for analyzing big real-time visual data
from network cameras. IEEE Trans. Cloud Comput.
10.1109/TCC.2017.2720665.

113. Mashayekhy, L., M.M. Nejad and D. Grosu, 2015. Physical
machine resource management in clouds: A mechanism
design approach. IEEE Trans. Cloud Comput., 3: 247-260.

114. Yu, R., Y. Zhang, S. Gjessing, W. Xia and K. Yang, 2013. Toward
cloud-based vehicular networks with efficient resource
management. IEEE Network, 27: 48-55.

115. Chung, Y., K.B. Song and K.S. Cho, 2016. A preemptible
resource management scheme on multimedia processing
cloud systems. Proceedings of the International Conference
on Information and Communication Technology
Convergence (ICTC), October 19-21, 2016, Jeju, South Korea,
pp: 933-936.

116. Heilig, L., E. Lalla-Ruiz and S. Vo$, 2016. A cloud brokerage
approach for solving the resource management problem in
multi-cloud environments. Comput. Ind. Eng., 95: 16-26.

117. Karneyenka, U., K. Mohta and M. Moh, 2017. Location and
mobility aware resource management for 5g cloud radio
access networks. Proceedings of the International Conference
on  High  Performance  Computing  &  Simulation  (HPCS),
July 17-21, 2017, Genoa, Italy, pp: 168-175.

118. O'Sullivan, M.J. and D. Grigoras, 2015. Integrating mobile and
cloud resources management using the cloud personal
assistant. Simul. Modell. Pract. Theory, 50: 20-41.

119. Kamila, N.K., 2017. Advancing Cloud Database Systems and
Capacity Planning with Dynamic Applications. IGI Global,
USA., Pages: 430.

120. Khatibi, S., L. Caeiro, L.S. Ferreira, L.M. Correia and N. Nikaein,
2017. Modelling and implementation of virtual radio
resources management for 5G cloud RAN. EURASIP J. Wireless
Commun. Network., Vol. 2017. 10.1186/s13638-017-0908-1.

121. Abbasi, A.A., H. Jin and S.Wu, 2015. A Software-Defined Cloud
Resource Management Framework. In: Advances in Services
Computing.   APSCC  2015,  Yao,  L., X. Xie, Q. Zhang, L. Yang,
A. Zomaya and H. Jin (Eds.). LNCS., Vol. 9464. Springer,
Germany, pp: 61-75.

122. Chen, H., S. Wu, H. Jin, W. Chen, J. Zhai, Y. Luo and X. Wang,
2016. A survey of cloud resource management for complex
engineering applications. Front. Comput. Sci., 10: 447-461.

123. Chen, Q. and Q.N. Deng, 2009. Cloud computing and its key
techniques. J. Comput. Applic., 29: 2562-2567.

124. Heilig, L., E. Lalla-Ruiz and S. Vo$, 2015. A biased random-key
genetic algorithm for the cloud resource management
problem. Lect. Notes Comput. Sci., 9026: 1-12.

125. Hossain, M.A. and B. Song, 2016. Efficient resource
management for cloud-enabled video surveillance over next
generation network. Mobile Networks Applic., 21: 806-821.

126. Kaseb, A.S., A. Mohan and Y.H. Lu, 2015. Cloud resource
management for image and video analysis of big data from
network cameras. Proceedings of the International
Conference on Cloud Computing and Big Data (CCBD),
November 4-6, 2015, Shanghai, China, pp: 287-294.

127. Khan, M.A., A. Paplinski A.M. Khan, M., Murshed and R. Buyya,
2018. Dynamic Virtual Machine Consolidation Algorithms for
Energy-Efficient Cloud Resource Management: A Review. In:
Sustainable Cloud and Energy Services, Rivera, W. (Eds.).,
Springer, Germany, pp: 135-165.

128. Mann, Z.A., 2017. Two are better than one: An algorithm
portfolio approach to Cloud resource management. Lect.
Notes Comput. Sci., 10465: 93-108.

15



Asian J. Sci. Res., 2019

129. Moghaddam, F.F. Wieder and R. Yahyapour, 2017. POBRES:
Policy-based re-encryption schema for secure resource
management in clouds. Proceedings of the 17th International
Conference on Smart Technologies, IEEE EUROCON, July 6-8,
2017, Ohrid, Macedonia, pp: 15-21.

130. Ning, Z., F. Xia, X. Kong and Z. Chen, 2016. Social-oriented
resource  management  in  cloud-based  mobile  networks.
IEEE Cloud Comput., 3: 24-31.

131. Johannes, A., N. Borhan, C. Liu, R. Ranjan and J. Chen, 2013. A
user demand uncertainty based approach for cloud resource
management. Proceedings of the IEEE 16th International
Conference on Computational Science and Engineering (CSE),
December 3-5, 2013, Sydney, NSW, Australia, pp: 566-571.

132. Manvi, S.S. and G.K. Shyam, 2014. Resource management for
Infrastructure as a Service (IaaS) in cloud computing: A survey.
J. Network Comput. Applic., 41: 424-440.

133. Xu, L. and J. Li, 2016. Building efficient resource management
systems    in    the    cloud:    Opportunities    and    challenges.
Int. J. Grid Distrib. Comput., 9: 157-172.

134. Chang, B.J., Y.W. Lee and Y.H. Liang, 2018. Reward-based
markov chain analysis adaptive global resource management
for  inter-cloud  computing.  Future  Gener.  Comput.  Syst.,
79: 588-603.

135. Kang, D.K., F. Alhazemi, S.H. Kim and C.H. Youn, 2016. A study
of resource management for fault-tolerant and energy
efficient cloud datacenter. Lect. Notes Inst. Comput. Sci.
Social Inform. Telecommun. Eng., 167: 22-29.

136. Kapsalis, A., P. Kasnesis, P.C. Theofanopoulos, P.K. Gkonis and
C.S. Lavranos et al., 2015. A cloud platform for classification
and resource management of complex electromagnetic
problems. Proceedings of the 7th International Joint
Conference  on  Knowledge  Discovery,  Knowledge
Engineering  and  Knowledge  Management  (IC3K),
November 12-14, 2015, Lisbon, Portugal, pp: 388-393.

137. Marchetto, G., R. Slisto and L. Stanziano, 2013. Resource
management  policies  for  cloud-based  interactive  3D
applications.  Proceedings  of  the  IEEE  International
Conference on Communications Workshops (ICC), June 9-13,
2013, Budapest, Hungary, pp: 1388-1392.

138. Arianyan, E., H. Taheri and V. Khoshdel, 2017. Novel fuzzy
multi objective DVFS-aware consolidation heuristics for
energy and SLA efficient resource management in cloud data
centers. J. Network Comput. Applic., 78: 43-61.

139. Bhattacherjee, S., S. Khatua and S. Roy, 2017. A review on
energy efficient resource management strategies for cloud.
Adv. Intell. Syst. Comput., 568: 3-15.

140. Bittencourt, L.F., E.R.M. Madeira and N.L.S. da Fonseca, 2014.
Communication Aspects of Resource Management in Hybrid
Clouds. In: Cloud Technology: Concepts, Methodologies,
Tools and Applications Volumes 4, Information Resources
Management   Association,   USA.   (Eds.).,   IGI   Global,   USA.,
pp: 1827-1851.

141. Karatza, H.D., 2015. Guest editor’s introduction: Special issue
on resource management in mobile clouds. Simul. Modell.
Pract. Theory, 50: 1-2.

142. Karatza, H.D., 2001. Job scheduling in heterogeneous
distributed systems. J. Syst. Software, 56: 203-212.

143. He,  L.,  L.T.  Yang,  Z.  Du  and  F.  Pop,  2016.  Resource
management in virtualized clouds. Scient. Program. Vol. 2016.
10.1155/2016/1407940.

144. Yunhui, M., W. Yun and L. Huanhuan, 2016. Research on the
innovation of CDIO training model for the students majored
in human resource management based on cloud computing.
Proceedings of the 8th International Conference on
Measuring Technology and Mechatronics Automation
(ICMTMA), March 11-12, 2016, Macau, China, pp: 560-563.

145. Ostberg, P.O., J. Byrne, P. Casari, P. Eardley and A.F. Anta et al.,
2017. Reliable capacity provisioning for distributed
cloud/edge/fog computing applications. Proceedings of the
European Conference on Networks and Communications,
June 12-15, 2017, Oulu, Finland.

146. Yanagawa, T., 2015. Openstack-based next-generation cloud
resource management. Fujitsu Sci. Tech. J., 51: 62-65.

147. Ngenzi, A., R. Selvarani and R. Suchithra, 2017. FDMC:
Framework for decision making in cloud for efficient resource
management. Int. J. Electr. Comput. Eng., 7: 496-504.

148. Park, K.H., W. Hwang, H. Seok, C. Kim and D.J. Shin et al., 2015.
MN-MATE: Elastic resource management of manycores and
a hybrid memory hierarchy for a cloud node. ACM J. Emerg.
Technol. Comput. Syst., Vol. 12, No. 1. 10.1145/2701429.

149. Jiang, H. and Y. Xiao, 2018. Research on unified resource
management and scheduling system in cloud environment.
Wireless Personal Commun., 102: 963-973.

150. Chaabouni, T. and M. Khemakhem, 2013. Resource
management based on agent technology in cloud
computing.  Proceedings  of  the  International  Conference
on Advances in Information Technology for the Holy Quran
and  Its  Sciences,  December  22-25,  2013,  Al-Madinah,
Saudi Arabia, pp: 372-375.

151. Choi, Y. and Y. Lim, 2015. Resource management mechanism
for SLA provisioning on cloud computing for IoT. Proceedings
of the International Conference on Information and
Communication Technology Convergence (ICTC), October
28-30, 2015, Jeju, South Korea, pp: 500-502.

152. Hassan,   M.M.,   B.   Song,   A.   Almogren,   M.S.   Hossain   and
A. Alamri et al., 2014. Efficient virtual machine resource
management for media cloud computing. KSII Trans. Internet
Inform. Syst., 8: 1567-1587.

153. Okafor, K.C., F.N. Ugwoke and A.A. Obayi, 2018. Evaluation of
virtualized osmotic cloud network using discrete event
branch-and-bound heuristics. Proceedings of the IEEE 3rd
International Conference on Electro-Technology for National
Development,   November   7-10,   2017,   Owerri,   Nigeria,
pp: 425-437.

16


