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Abstract: Application portability in a cloud computing condition
is characterized to be the exchange of utilization or its segments
starting with one cloud administration then onto the next cloud
administration of its specialized comparability. The application
should be such transferred that it does not make any significant
changes in the application code although recompilation or
relinking may be allowed. Application portability can be
performed by the customer only in case of laaS and PaaS
services because for SaaS the application code relies on the cloud
service provider itself. The application artifacts and their
dependencies play a major role in the target environment.
Containers and their related infrastructure hold valuable
importance for application portability. In this paper, we will
elaborate on all the issues, challenges, scenarios, and approaches
for application portability that rose to date. We will study all the
facets of data and application portability such as its instruction,
syntax, metadata, and policies. The evolution of automation tools
and technologies has made the portability of applications easier
asthe manual processes were inefficient and error-prone.

Keywords: Virtualization, Containers, Orchestration, OCCI.
I INTRODUCTION

Cloud computation is a comparatively fresh model, in which
computation is suggested as an efficacy, along with having
the prospective for transforming a huge portion of the
Information Technology business [1]. As stated by the
United States NIST (Nationa Ingtitute of Standards and
Technology), cloud computation is a paradigm for allowing
omnipresent, expedient, on-request access of network to a
common consortium of configurable computation reserves
(for example, applications, networks, servers, services, and
storage) which may be quickly provisioned as well as
published with nominal attempt by the administration or
facility supplier communication [2]. Because of the reason
that cloud computation denotes diverse reserves provision,
varying from hardware (computation power, storage) to
software (applications, platforms for software development),
additional decomposition of this has been done to facilitate
numerous prototypes. As stated by NIST 3 models of
service exist [3] which has been presented in Figurel. The
lowest prototype of service is the laaS (Infrastructure as a
Service). In Infrastructure as a Service, simple computation
resources such as storing, processing and networking have
been supported.
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The central prototype of service is the PaaS (Platform as a
Service).

In Platform as a Service, the customers are allowed
admission to implements of APIs, programming languages
and software for developing as well as deploying their
programs. The highest-level model of service is the SaaS
(Software as a Service). In this archetype of service, ready
to be utilized and comprehensive software programs are
provisioned.

Customers of Cloud, either acting on PaaS, |aaS, or SaaS
prototype may gain a lot of advantage from this model of
computation. With the use of cloud computation, customers
gain universal admission to their information as well as
programs from around the globe. The sole prerequisite is
internet access. Customers do not need to concern
themselves regarding connecting, maintenance and updating
the hardware and/or software used by them. This problem
has presently been transferred completely to the suppliers of
the cloud. The additional advantage is gained from the
features of cloud computation for quickly provisioning as
well as releasing resources. Consumers may have the
reserves required by them, accessible at every specified pay
and time simply for that which is used by them. Thus, it is
not required for them to purchase open hardware or software
which will never be used by them. Though cloud
computation is developing fast along with offering various
advantages for customers, quite a few issues still exist that
need to be taken care of before it turns out to be extensively
espoused by administrations and businesses. Inter alia,
significant matters are interoperability and portability
through platforms of the cloud. As Figure 2 depicts, the
primary denotes the facility of transporting a facility from
certain suppliers of the cloud to a different one, whereas the
next one denotes the facility of 2 services from dissimilar
clouds for exchanging data.
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Figure 1: Left: a constituent istransferred from a
certain environment to a different one (portability).
Right: two constituents of dissimilar environments of the
cloud ar e cooperating (inter -oper ability).

Published By:
Blue Eyes Intelligence Engineering

Exploring Innovation



https://www.openaccess.nl/en/open-publications
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.L2577.1081219&domain=www.ijitee.org

Achieving Application Portability In Cloud Computing Environment

As will be offered in the following section, interoperability
and portability influence all 3 prototypes of service
(laaS/PaaS/SaasS). In this text, our core concern is towards
the feature of portability inside the PaaS setting, viz. the
viability of a cloud program to be moved through diverse
podiums. Chief suppliers of a cloud platform like Microsoft
Azure, Google App Engine, etc are presently making use of
exclusive technologies and systems that avert the portability
of cloud programs. This matter has a significant part to play
in the broader implementation of cloud computing as it can
deter customers from operating services of the cloud
platform.

The objective of this study is introducing interoperability as
well as portability notions, discussing their connection,
along with presenting little superior kind of methods to
address the concern of portability in PaaS context. The
offered methods fluctuate from describing common
criterions, generating APIs to theoretical/wrap exclusive
ones, towards creating platforms that are open source. The
am of our study is the exploration of the methods for
improving the portability of the programs of the cloud,
along with the primary purpose of our aim is understanding
how platform-freedom may be improved by utilizing
Ontologies) and MDE (Model Driven Engineering).

The remnant of the paper is systematized as under. In the
following section, the phrases interoperability and
portability are presented along with the explanation of why
these are vita matters for the broader approval of cloud
computation. Subsequently, we concentrate on the matter of
portability in the milieu of the PaaS model. Superior level
methods for allowing moveable applications of cloud,
trailed by a summary of present discoveries in this subject
were discussed by us. Lastly, in section 4 few upcoming
study instructions have been presented by us.

Cloud portability is the capability of moving programs as
well as data beginning with a particular cloud computation
setting following that on top of the following, with unrelated
troubling effect. Cloud portability allows the relocation of
cloud facilities from a particular cloud supplier to a different
one or among a reserved cloud and an open cloud.
Customers or administrations would choose to be not
limited into a self-contained dealer choice and could require
to ease risk and increase their compliance via the ability of
moving their programs as well as information among cloud
facility suppliers since the computation capacities of theirs
change and the commercia requirements alter since the
requirement arise they could ask for the ease of moving
between the diverse cloud positioning prototypes by feasibly
shifting to open clouds along with among open, sequestered
and amalgam clouds.

The key motives for cloud portability are as follows:

e Financial Causes. The consumers of the cloud
would gain a guarantee regarding their benefits in
their programming improvements.

e Technica Causes. Through a lifespan of a
program, a time can arise when external resources
are needed from an open cloud; therefore it needs
to be redistributed from a reserved cloud.
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A. Definition of Portability

Versatility is the capacity to run segments or frameworks
independently in any condition where conditions in
distributed computing elude to both programming and
equipment situations (both physical and virtual). Movability
and interoperability identify with the capacity to fabricate
frameworks from re-usable segments that will cooperate
“out of the box” [43]. A specific worry for distributed
computing is cloud on-boarding — the organization or
relocation of frameworks to a cloud administration or set of
cloud administrations. The distributed computing
compactness classes are:

Application Portability: Application convenience empowers
the re-utilization of use segments crosswise over cloud PaaS
administrations and customary processing  stages.
Application transportability demands a standard interface
uncovered by the supporting stage. A specific application
movability issue that emerges with distributed computing is

convenience among improvement and operational
conditions.
= Data Portability: Information transportability

empowers the re-utilization of information parts
crosswise over various applications. The
composition of the information is frequently
intended to fit into a specific type of use preparing,
and an important change is required to make data
that can be managed by a substitute thing.

= Platform Portability: There are two varieties of
platform portability:

= Redtilization of stage segments

Crosswise over cloud laaS
administrations and non-cloud
framework.

= Machine picture transportability: Re-
utilization of packs containing
applications and information with their
supporting stages.

The customary way to deal with stage versatility empowers
applications movability since applications that utilization the
standard working framework interface can comparably be
recompiled and kept running on frameworks that have
diverse equipment. It requires a standard program portrayal
that can be conveyed in various |aaS use situations.

. CLOUD PORTABILITY INTHE
ENTERPRISE

Idiosyncratic attempts have been undertaken along with
methods of dealing with supervision handling this trial on
dissimilar status of the next Figure 1.
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A. Nested Virtualization
The key elected position of this method is that it may be

associated with every program presently which is at this
point combined within a Virtual Machine and upcoming
figure.

Pros:

Authorizes reliable relocation of present programs among
clouds

Cons:

This prototype logically requires self-healing, auto-scaling,
and contemporary observing proficiencies

There is debasement as well as implementation overhead
concerns.

There is an increased dependency on externa hypervisor
dealers as the rudimentary hypervisor among clouds.

B. Containers
Different from VM which requires the knowledge of a

hypervisor stratum, containers function as facilities inside
the OS (operating system), thus consequently, this provides
an essentially easier and extra suitable combined prototype
and Figure.
Pros:
Have edtablished as being uncomplicated for
implementation along with rapidly attaining approval and
impetus.
Cons:
This prototype furthermore distinctively requires self-
healing, auto-scaling, and contemporary observing
competences.
Altering present programs into containers is frequently not
an inconsequential responsibility.

C. Compatibility of API
Application interface correspondingly and essentially
displays the capability of giving an archetypal APl which
will function across every cloud. Essentially 2 categories of
cloud APIs compatibility exist. The primary of those are
structures of APl compatibility like LibCloud or JCLouds
and Figure.
Pros:
Supporting every cloud network structures of the designated
cloud.
Cons:
An inhibited resemblance to the degree of the number of
clouds maintained in this selection exists along with the
ones which are already quite scarce
Mapping semantics of APl may frequently be puzzling and
intricate.

@ \
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Figure2: cloud portability, Nested Virtualization, and
Containers
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D. PAAS
PaaS provides a stratum of replication which authorizes

customers to conduct programs particularly to the cloud
rather than being accessible to the central cloud substructure
and Figure.

Pros:

Forthright

Promises a foreseeable life span, safety, scalability, great
accessihility, as well as positioning experience through
clouds

Cons:

PaaS needs are linked to a limited collection of stacks and
programs.

The replication is limited in a way where it does not expose
impelled cloud rudiments, for instance, novel networking
competences.

E. Automation and Orchestration
Orchestration Arrangement is fundamentally a method of

showing the physical process for monitoring as well as
directing programs and mechanizes those. Automation may
be linked to a general diversity of usages in its unaltered
form and Figure.

Chief categories of orchestration platforms exist:

Pure-play orchestration

Container orchestration

Pros:

May be employed to a broad variety of programs comprising
big data, legacy, networking, as well as further intricate
programming stacks.

Comprises portability of failover, auto-scaling, as well as
unceasing positioning procedures.

Exposed the complete capabilities as well as the power of al
of the APIs and rudimentary cloud facilities.

Cons:

Needs modification for ensuring complete portability.
Structuring may be an extensive plus sometimes intricate
course.

0@ 0@ 0@

Figure 3: APl Compatibility, PaaS and Automation, and
Orchestration
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[I. PORTABILITY / INTEROPERABILITY
CONCERNS ABOUT CLOUD COMPUTING
Before putting the focus on the feature of portability
contextual to PaaS, it is essential to initiate the idea of
portability contextual to cloud computation along with

explaining its differences compared to interoperability.

A. Portability in cloud computation
Advantages, Levels and Need of application portability: By
the term Cloud portability, it refers to the fact that confirms
that information, services or applications function as per a
common programmable communication in various kinds of
cloud services. One of the major causes behind this is
migration or shift of al or some existing services in between
the clouds. To optimize expenses, for reducing price,
technical or SLA issues, it could be used. The tricky or
problematic circumstance appears if a cloud application of a
user lies in between two or more than two administrative
areas or providers at the same time. There are three methods
to classify portability, which are: functional, data and
service enhancement portability. The very first category or
functional portability is meant by asserting the operability of
an application through a vendor-agnostic way. Device
agnostic aspect is allowing hardware and software parts to
be functiona in a different system and that doesn't need any
particular features or adaptations. So, maximum systems are
compatible in this regard. In the second category, data
portability refers to a situation when a consumer or user can
fetch application information from a particular provider as
well as transfer it to a recurring application organized by a
different provider. The last category, i.e. service
enhancement metadata can be attached utilizing annotation.
To fetch information regarding other data, metadata is used.
Besides, control APIs alows infrastructural addition as well
as reconfiguration based on traffic or other aspects. The
need to use portability at PaaS is to lessen the burden of
rewriting, provided the application is ported. For a user, data
portability at PaaS helps to focus on reducing the load to
rewrite during portability. It permits users to shift their
private data from one service to another by selecting an
appropriate service as per their requirement. One more
benefit to port is that it ensures a user not to be in lock-in
stage to one provider. Data portability is an interesting idea
from the CSP as well as when users can shift information
without any bar, faith is boosted between CSPs as well as
the users. Moreover, further data are usable for the CSPs to
advertise.

Layers of the PaaS: As per the definition application
portability is the programming capacity to be applied on
several data processing systems without atering the
program to a divergent language incorporating no or very
few changes. Portability describes the capability of using the
mechanism on many software as well as hardware climates.
PaaS is the fundamental idea and it is classified into three
different layers. These are infrastructure, management, and
platform. As PaaS doesn't revea al its physical features,
users get only app cells, dynos, gears, workers' units like
specific ideas that are usable for some particular cases in
PaaS, when the Central Processing Unit, as well as disk
usages, are not important.

For laaS, the utilization of CPU is the primary aspect,
although RAM size, as well for instance counts, is also vital
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for PaaS. Besides, aglobal position to deploy the application
is a magor aspect as well. Based on latency aspects,
applications can be regulated regionaly. The platform is
congtituted by the host environment alongside two stack
parts, namely, the runtime and service stack. In the case of
SaaS, the runtime stack is made up of the programming
language utilized to develop the application, like Ruby on
Rails (quite popular). More application dependence and
specialization are related to higher stack; so it amplifies the
lock-in issue. Furthermore, the service stack is classified
into include-one and native services. Native services are
conducted by PaaS vendors which cover latency as well as
performance services like data storage. Third parties provide
additional services that cover: analytics-based data stores,
search engines, and messaging services. Besides, the
extensible approach is another aspect that involves the
building of packs to develop their packs of services. The
administration layers permit controlling of the user
application that includes pushing, beginning or pausing an
application. It aso covers indigenous and additiona
services. Most significantly, resource utilization, as well as
supervising features, is vital for billing purposes alongside
the scalable criteria. These are performed by the
administration layer. Although, the referred operations are
utilized cumulative by every PaaS mostly, instructions, as
well as processes, aren't standardized. These can differ from
providersto providersto a great extent.

Application portability challenging areas: When it comes to
the application portability, four genres are mentioned, which
are. programming language and format, platform-explicit
services, data storage, and platform-explicit configuration
files. The particular program language utilizes for building
an application is a vital aspect of cross-platform utilization.
Every cloud dimension has some specific languages as well
as a structure that they support. For example, Java is
supported by Google App Engine but for Java class libraries
it's not supportive. Open Shift supports them. Particular
APIs are used to give services by the Cloud. It's a high-level
operation which is usable by the provider and it doesn't
require the from-scraich use. Conventional software
applications use the configuration files for instructing the
climate regarding the way of executing the application.
Besides, there are Platform-specific configuration files.
Google App Engine utilizes the "app engine — web XML"
file. Adjusting the configuration file to every targeted cloud
dimension impacts the portability which can be sorted out
by standardizing and intermediating. The former defines the
common rules or benchmarks for PaaS provisions. The
adjustment of these criteria by every CSP will ensure the
designing, deployment as well as management of
developers applications regardless of a cloud platform.
There are two kinds of stores here, namely: data-based store,
assigned for strongly ordered information, and file store
which is similar to a hard disk on the cloud platform.
Analytical methods utilized herein data sets as well as APIs
to manipulate pictures are instances of these. Lessening of
application growth time is achievable by using these
platforms.
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The developers can be included in operations from platform
services through binding to recurrent platform APIs and not
do programming for these operations since the beginning.
NIST denotes portability as the capability —of potential
customers of cloud computation to transport their
information or programs through manifold cloud settings at
reduced prices as well as nominal interferencel and in
particular to portability of system as —the capability of
migration to a completely-stationary VM (Virtual Machine)
case or an image of machinery from certain supplier to a
different supplier [4]. Significant features of portability may
be gained from this description. Primarily, the transfer from
a particular cloud to a different one needed to be attained at
the lowermost probable price, endeavor, and interval. Also,
portability denotes the capability of transferring every
constituent of al of the 3 facility prototypes through
platforms of the cloud.

As stated by CSA (Cloud Security Alliance) [5], diverse
requirements of portability exist at the 3 diverse prototypes
of cloud service. Within laaS, the prerequisite is the ability
to effortlessly move the VMs (Virtual Machines) along with
information from a particular supplier to a different one. As
an example, an institute or corporation functioning
numerous VMs in a particular supplier of cloud substructure
needs to have the capability of simply transferring them to
another provider. Within PaaS, the prerequisite is the ability
to deploy programs through diverse platforms. As an
instance, if a programmer produces and uses an application
that's situational on a particular cloud platform, it needs to
be practicable for the program to be moved to a dissimilar
setting, with a nominal group of alterations, if at all. Lastly,
within SaaS, the prerequisite, during swapping from a
particular software program to a different one, is having the
ability to extract the information from the primary and
encumber them to the secondary one. As an instance, in case
an organization implements a CRM program supplied by a
cloud vendor consequently deciding to shift to a dissimilar
supply, it is vital that every consumer information may
unswervingly be loaded as well as handled by the novel
CRM program.

Customers, if they perform on an laaS, PaaS or SaaS
prototype require the ability to effortlessly ater among
suppliers of cloud along with having the freedom of
choosing the particular one which works in an improved
way towards fulfilling their needs along with being cost-
effective and of high quality. The customers capability of
simply migrating from one cloud facility supplier to a
different one is even further serious if a cloud supplier's
action is suddenly dismissed. A redlistic instance for
illustrating this dispute is the Coghead event [6] — an
internet program creating a platform hosting the
development and hosting of information- powered
programs. The organization had been able to entice few
hundreds of programmers before its sudden announcement
regarding its terms of operation, asking every consumer to
move their information which they saved within their
programs, yet not providing them the choice of porting the
programs.

Guaranteeing portability throughout suppliers of cloud
would eradicate the problem of seller lock-in [7] along with
allowing customers to shift among sellers as per their
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requirement. Consecutively, this would cause the growth of
customers’ faith in cloud computation as well as services by
open cloud.

B. I nter oper ability in cloud computation
Within the appendix of IEEE [8], the definition of
interoperability is —the aptitude of 2 or extra structures or
constituents to swap data along with using the data which
has been switched over. As stated by Petcu, numerous
descriptions of cloud interoperability may be located in the
works. As an instance, interoperability has been described as
the knack of non-concrete the application variances from a
particular cloud to a different one, the capacity of trandating
within the constructs maintained by diverse clouds, to
compliantly operate programs natively or within the cloud
or combinedl, or for using similar implements of managing,
images of server, programs in numerous clouds.
Interoperability influences each of the 3 facility prototypes
aong with having an explicit necessity in every one of
those. Interoperability, in laaS, can denote the capacity of a
customer to flawlessly operate resources of the substructure
from diverse sellers via a public supervision API [9]. As an
example, a customer might have the ability to perform the
identical group of processes on Virtual Machines from
dissimilar suppliers (example, start, stop or delete) minus
producing a dissimilar customer for every provider. Within
PaaS, programmers can require the usage of APIs, libraries,
or tools sourced from various suppliers of PaaS for
developing their programs. As an instance, a cloud program
can be made of numerous cloud facilities sourced from
various sellers of the cloud. Lastly, within SaaS,
interoperability stays in the aptitude of diverse programs to
swap data. As an instance, a corporation could wish to
subcontract the emailing facility to Google or the HRM
(Human Resource Management) facility to Salesforce. This
suggests that the information arrangement within the
structure of e-mail (example, address book, calendar)
requires to be well-matched with the facility of HRM.
Without interoperability, a barrier is created between the
usage as well as joining resolutions from diverse suppliers,
yet permitting on-spot programs to cooperate and swap info
with cloud facilities as well. Improving interoperability
between cloud suppliers would alow 2 modes of
associations. Primarily, facilities from numerous cloud
suppliers might be flawlesdy united to offer the finest types
of resolutions regarding the feature, worth, or
characteristics. Furthermore, corporations would have the
ability of — pushing only a portion of their facilities to the
cloud however maintaining the ones which are most critical
on-location.

C. Association among inter operability and
portability
In Section 3.1 and 3.2 portability and interoperability were
explained as different or individual concepts. However, it is
common for the phrase —interoperability to be implemented
to denote each of the two notions. As recorded by Petcu
(2011) [11],
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writers occasionally describe interoperability as the
capability of —moving programs from a particular
environment to a different one or functioning in numerous
clouds, or the capability of —moving facilities, procedures,
amount of work, as well as information between clouds.
Consistent with the description provided by us in section
2.1, thisis a situation of portability. According to Dowell et
a (2011), portability is an unusual type of tria of
interoperability. Observed from this viewpoint, the
unpredictable usage of the phrase interoperability for
denoting each of the notions may be defensible [12].

As Petcu (2011) suggested [11], it is possibly valuable to
consider according to horizontal and perpendicular
interoperability. The Horizontal interoperability may be
described as the capability of two facilities of the cloud of
similar  facility  prototype (laaS/PaaS/SaaS)  for
communicating with one another — a description uniform to
our interoperability concept as conversed in section 3.2.
Conversaly, perpendicular interoperability may be described
as the capability of a cloud facility to be implemented on a
cloud facility of a subordinate facility prototype. As an
instance, permitting a SaaS program to be arranged on
numerous offerings of PaaS. This description is constant to
our concept of portability as conferred in section 3.1, i.e. the
transporting aptitude of a program through numerous cloud
podiums.

IV.PORTABILITY INCONTENTION WITH PAAS

According to section 3.1, there are portability prerequisites
throughout each of the 3 facility replicas (SaaS/PaaS/| aaS).
The range of this study, though, is the exploration of the
subject of program portability at the PaaS level.
A. Cloud portability concernsat the level of
platform

Platforms of Cloud assure the easing of and speeding up of
the cycle of program formation by proposing a
comprehensive group of implements to develop, deploy as
well as maintain the program. There is currently a
comprehensive selection of PaaS suppliers, like Google App
Engine, Force.com and Microsoft Azure, that present a
varied array of facilities for the development of the program,
comprising analytics, information and file storage, queuing,
messaging, managing of the amount of work, etc. [13]. The
amalgamation of the huge amount of platform assistances
along with the diversity of cloud facilities adds to the
experiment portability, as it raises the complexity of
relocating a program through cloud platforms.

The pre-mentioned declaration turns well-defined with the
consideration that the facilities of cloud, concurring to every
supplier, can implement diverse technologies along with
being suggested to customers by numerous exclusive APIs.
As an instance, Microsoft offers the SQL Azure database for
storing the information, whereas Google App Engine offers,
inter alia, the App Engine Data Store. Along with that,
program portability can be delayed by the datum that
particular cloud facilities suggested by a particular platform
are unavailable in a different one. As an instance, the facility
of mailing that Google App Engine proposed might not be
suggested by a different supplier. Therefore, the diversity of
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present day's platform contributions adds meaningfully to
the trial of program portability.
B. Overall methodsfor tackling cloud portability
in PaaS
Few general methods, as well as policies, exist which might
be espoused for tackling the subjects delineated in section
3.1, dong with ultimately easing program portability
through platforms.
An apparent tactic is the description of the customary group
of criterions for PaaS assistance. The implementation of
these principles by every cloud supplier would permit
programmers to produce their programs autonomoudly,
without particular platform settings following which they
are deployed to the cloud platform chosen by them. This
group of principles might comprise a consistent APl for
accessing the facility presented by the platform, regular
setups for demonstrating file arrangements, typical
information stocks, etc.
Cdlibration appears to be quite a competent method for
achieving cloud portability. Nevertheless, for causes not
essentialy linked with technology, it is quite hard for every
platform of cloud to ultimately approve of a collective group
of criterions. Every big vendor of cloud uses exclusive APIs
as well as file setups as a method of securing clienteles to
their facilities. The endeavor obligatory for re-engineering a
program for porting it to a different platform is dispiriting
clienteles to transfer. Additionaly, a group of collective
criterions would avert platform suppliers from proposing the
singular, platform-particular characteristics which permit
sellersto distinguish from their contenders.
Intermediation is an alternative method in the direction of
attaining portability among platforms which is, presenting a
transitional stratum which de-couples development of the
program from APIs of a particular platform and compatible
setups. Within these situations, programmers generate their
programs with the use of a transitional API that is skeptical
to platforms along with being able to — withhold or
—cover the exclusive APIs of specific sellers. The
trangitional stratum averts programmers from being
connected to particular computing languages, setups of file
or information stocks. As an instance, a program might be
programmed in alanguage-autonomous style, and afterward,
via prototypical aterations, be rendered into the specific
encoding language compatible with a PaaS supplier (like,
C#, Java, or Python), or the databank inquiry language
specific to one platform (like, MySQL or Microsoft SQL).
For cases as such, regarding presenting a transitiona level
for de-coupling program creation from particular platforms,
agreement of platforms sellers is not necessary.
Nevertheless, the interesting bit of this is developing the
rubrics of trandation as well as the prototypical alterations
among the transitional level as well as every platform seller
particularly.
C. Present wor ks concerning cloud portability at
platform level
A few works exist that endeavor tending to the subject of
portability crosswise over cloud stages, through the adoption
of single or uniting 2 of the
methods exhibited in section
3.2
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MOSAIC: MOSAIC is a structure that assures the easing of
program portability across different platforms by offering a
range of APIs which are seller-autonomous [12], [13].
During the time of designing, programmers are
implementing those APIs for creating programs that
comprise numerous cloud constituents, all of them executing
aparticular utility. A cloud constituent may, for instance, be
a Java program. Currently, the program is not restricted by
any particular platform. Thus, during runtime, the platform
of mOSAIC crumbles the program into the numerous cloud
congtituents along with deploying al of them on the
platform of cloud which offers the finest execution for the
functionality of cloud constituents. The collection of the
existing cloud facilities that are usable is computerized and
implemented by the platfform of mOSAIC. Thus,
programmers may concentrate on creating their programsin
a style that's platform- nonaligned, and afterward, they may
resolve on the supplier for the cloud which they hope to
install them. The mOSAIC API performs as a transitional
stratum among the programmers as well as the authentic
cloud platforms, plus programmers need not implement
exclusive APIs of the objective cloud platforms. Therefore,
mMOSAIC might be categorized as a transitional method that
attempts at decoupling program development from specific
technologies of the platform.

A sample program, as defined in Petcu (2011), might be a
facility for checking out for purchasing online items [11].
The program might be divided into 4 central actions. a)
recovering consumer expense particulars along with a list of
merchandise, b) estimating the entire sum of money to be
credited from the customer, ¢) putting a charge on the credit
card via communicating with the bank, d) storing the
particulars of transaction. During the time of development,
al of those functions are designated to a constituent of the
cloud, plus during the run-time, every constituent may be
arranged on a platform that can execute the operation in the
best way.

OCCI (Open Cloud Computing Interface): It is a group of
stipulations that permit the evolution of implements for the
execution of everyday cloud responsibilities such as
autonomic scaling, deployment, as well as observing
through diverse cloud facilities suppliers. It presents an AP
that is sustained by various stacks of cloud computation, like
Open Nebula, Open Eucayptus, and Open Stack. Thus,
OCCI might be categorized as a calibration method. It needs
to be stated that Open Cloud Computing Interface began in
the form of an API to manage substructure of the cloud.
Though, according to the statement in its certified online
site, the OCCI will ultimately aid additional prototypes as
well, other than laaS, viz. SaaS and PaaS.

PSIF (PaaS Semantic Interoperability Framework). Loutas
et a (2011) suggested the PaaS Semantic Interoperability
Framework, which purposes a forming semantic
interoperability clashes which can ensue while relocation or
positioning of a program on a cloud platform is taking place
[14]. The structure is organized in line with 3 scopes, (i) the
diverse structural units in the setting of PaaS, (ii) the
semantics type in a PaaS unit’s description viz. serviceable,
non-serviceable as well as performance semantics, (iii) and
the stratum where clashes of semantic take place, that is, the
stratum of the data prototype as well as the stratum of
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information. Semantic clashes are
categorized in line with those 3 scopes.
Two samples of the structure’s set-up were delivered by
Loutas et a (2011) [14]. In the primary instance, a program
is moved from a particular platform to a different one. A
clash takes place once programs make an effort at
connecting to a databank, as the 2 platforms function using
different operations calls (for example —connect db vs.
—insert db). This clash of semantic takes place because of
the management interface descriptions of the 2 platforms
and particularly because of how the semantics are
structured. The clash is elevated a the informational
stratum, as it is a result of the diverse designation of the
identical operation. One more clash of semantic can ensue
because of variations in the structuring of the offerings of
PaaS. As an instance, a certain supplier makes use of a
subject programming language for describing the version
and the language, for example, Java 1.6, whereas additional
platform offering makes use of 2 dissimilar subjects. This
clash is caused because of the variations at the offering units
of PaaS, plus particularly to how non-functional semantics
are structured. The clash takes place at the level of data
structure stratum, as it is a result of the diverse rational
demonstration of the identical data. Similarly, additional
clashes of semantic that can ensue during the relocation of
programs across platforms are categorized.

After modeling thoroughly, the essential PaaS units in a
specific offering of PaaS, a semantic stratum will be applied
for providing an Application Model and a PaaS Offering
Model for the usual explanation of accessible offerings of
PaaS [15]. PaaS suppliers will have the ability to publish
their contributions according to these genera prototypes. By
permitting suppliers into approving a genera prototype for
their offerings, the program portability through the
platforms will be improved. As we understood, along with
the available works regarding the PSIF, classification this
work as a method of describing a range of general criterions
may easily be done by us.

Simple Cloud: Simple Cloud is an APl that permits
programmers to make use of facilities of storage free from
specific platforms of the cloud. Inter alia, it proposes 2 basic
facilities: (i) File Storage Facility and (ii) Document Storage
Facility. The File Storage Service permits for execution
processes on documents such as metadata storing, reading,
storing, copying, deleting, and so on. All of these are
performed through offering the supposed — adapters of
storage facility which permit creators to use storage
facilities by Microsoft Azure, Rack space, and Amazon
along with different ones, with the use of the identical code
of programming. The Document Storage Facility
summarizes the interfaces of every chief database of
documents, once more permitting creators to access diverse
suppliers via one sole API. Microsoft, Rack space, IBM, Go
Grid, along with numerous other cloud facility providers
maintains Simple Cloud. Through providing an API for
stockpiling information that conceptualizes/hides every
exclusive one,

recognized and
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Simple Cloud may be thought of as atransitional stratum for
decoupling programs from openly retrieving the storage
contrivances of particular platforms.

V. DATA PORTABILITY INCLOUD
The Data Portability between two clouds systems can be
described by the model perspective with three facets as
depicted in the following table:

Table 1.
Facet Aim Object Examples
Policy Meet pertinent | Laws, Individual  information
laws, guidelines, | guidelines, Cross
guidelines, and | policies outskirt information
strategies move laws, Security
strategies
Syntactic | Recelvedatain | Data JSON, XML
a readable
structured
format
Semantic | Understand the | Information | OWL
meaning of
ported data

To perform the data portability and cultivate good results,
all three aspects should be met. Syntactic errors can be
tackled through a syntax converter for mapping the original
syntax to the targeted syntax. On the other hand, semantic
issues can be corrected by altering the information to the
target data format. It might be not possible based on
variability's between the origin and the target data designs.
Regarding the policy criteria, the portability of data may not
be possible, for example, when the data movement isn’t very
legal. Otherwise, some extra ideas are necessary, for
example, redaction of afew data parts).

V1. APPLICATION PORTABILITY IN CLOUD

Thereisamodel to describe the cloud portability where 5
criteria are mentioned.

Perform Executable

artifacts

Instruction Java, C++, BPEL
application
orders

appropriately

Behavior Build and | Application | Verified by test

perform the | operational | suites

desired outcomes | as well as
when performing | non-
the application operational

behaviors

Syntactic Comprehend and | All

utilize the format

Zip, tar, jar
application
of  application | artifacts

artifacts

Table2.
Facet Aim Object Examples
Metadata Redlize as well | Metadata YAML, JSON,
as utilize the | artifacts Script, XML
metadata  that
specifies
environmental
dependencies to
execute the
application
Policy Fulfill important | Laws, Individual
rules as well as | regulations, | information
policies in | policies guidelines, Cross
association  with fringe information
application use move laws, Security
strategies
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When it comes to the application syntactic aspect, it needs
that the main system which is targeted has a capacity of
comprehending as well as utilizes the format which is used.
Otherwise, such a format needs to be converted. The
metadata character is about the metadata of an application
alongside its issues. It basicaly, is congtituted of particular
facets or features concerning the climatic considerations to
execute that application. The targeted system should
understand the metadata before operating and trying to
perform the application. The particular metadata should be
adapted to the capacities of the target structure. Regarding
the application order feature, the target system needs to be
able to understand as well as perform the orders mentioned
in the performance-related order/instruction. Some order is
global, especidly for a few languages like Java, nodejs,
while the need is that the target system acquires the runtime
engine concerning such orders (Java VM, and so on.). In the
case of other languages, which are assigned to a native order
set, the need revolves around the target system, dealing with
the instruction series. Otherwise, the aspects need to be
recompiled about the target system. The Scheme features
demand the application portability in the genre of
implementing rules, norms as well as other bindings. These
aspects can cover export-related norms as well when the
porting requires being across international boundaries.
Commercial issues like licensing of applications, other
dimensions like safety schemes describing the access
regulation/control or encryption necessities are aso
included. An unsuccessful venture can be accountable for
inhibited additional expenses or the metadata alterations so
that scheme requirements can be matched. The behavioral
facet is associated with the operational as well as non-
operational application behavior which is described by the
test suite. This test suite inspects the behavioral facets to
confirm that all particular demands are met. When the
ported application doesn’t get success in the test suite, the
application code, as well as metadata, might reguire
remodeling or changes.
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VIl. RESEARCHES CONCERNING PORTABILITY
OF APPLICATION IN CLOUDS

Although the seeds of cloud computing germinated in 1950
with the implementation of Mainframe computers via static
clients, the rise of personal computers in the 1960s and
growth of client-server architecture in the 1990s boosted the
concept. The Increase in growth of virtualization around the
year 2000 and then the emergence of service beyond the
year 2010 made cloud computing concept the feature of
utmost importance.

According to the data available from science direct, we have
plotted the graph for estimating the research done after the
year 2000 to date in the field of cloud computing. Graph 1
depicts the number of publications in the field of cloud
computing which clearly shows how the concept has been
the researches choice to develop the I T sector worldwide.

Cloud Computing
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In graph 2 we have been concise with only portability issues

in cloud computing and the graph shows the level of

research in this field as vendor lock-in issue is the biggest

hurdle in the growth of cloud computing. As discussed

earlier portability in cloud computing can be of many types

our area of concern is only application portability in cloud
computing.
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Graph 3 shows the number of publications done in this
regard. We have also raised certain issues that are taken up
by various researches and depicted that in Table 3.
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Ref[26]

The Initial perspective on cloud application versatility is
displayed concentrating on the best way to inspect the
heterogeneous idea of cloud stages. The Approaches to

handle the recognized difficulties were offered through a

cross-stage application procedure.

Ref[27]

The Demand and requirement for movability and
interoperability in distributed computing are offered. The
methodology utilized is an open-source model that improves
conveys ability and interoperability in the different cloud
stages. This, in the long run, diminishes the expense of cloud
rel ocation.

Ref[28]

The Semantics-driven answers for information and
application versatility in distributed computing are
introduced. The Paper centers on the issue of accomplishing
information and application compactness in the cloud. The
semantic web network has offered a few answers to beat
various parts of cloud convey ability.

Ref[29]

The Portable cloud administrations utilizing Topology and
Orchestration Specification for Cloud Applications (TOSCA)
are offered. The emphasisis on the relocation of
admini strations between cloud suppliers to keep away from
seller lock-inissues. Thisis done at the administrative and
operational level utilizing TOSCA.

Ref[30]

A convenient cloud application from the hypothesisto
practice is displayed. The methodology isto plan an open-
source application that is equipped for dealing with numerous
cloud utilization. It manages theissues of use, information,
and administration versatility in the distributed computing
condition.

Ref [31]

Thisisasimilar investigation of administering the ascribe of
theideal to information convey ability in Europe. It talks
about the challenge forestalled in cloud specialist
organizations and its aversion through lock-in.

Ref [32]

The methodology isto plan a cloud convenience system
utilizing a connector model. This methodology influences on
TOSCA for application convey ability.

Ref [33]

The Survey on application portability in inescapable figuring
isdisplayed. The Primary center isto inspect diverse
relocation strategies for application convenience. A system
was proposed alongside four measurements to permit the
simple versatility of usesin distributed computing conditions.

Ref [34]

The Paper centers around rising difficulties from future cloud
application situations are exhibited. Different parts of
distributed computing were analyzed. The issues of
combination and interoperability were likewise talked about
and proposals made in transit forward.

Ref [35]

Empowering transportability in cutting edge data-driven
administrations over-organized distributed frameworks are
proposed in this paper. Three-layer engineering is proposed
to upgrade convey ability. The middleware in the structure is
flexible for a wide assortment of utilizations.

Ref [36]

The paper proposes a structure for coordinating diverse
applications on the cloud which is likewise executed and
approved. It utilizes TOSCA as an institutionalized meta-
model that streamlines DevOps mechanization for a cloud

application.

Ref [37]

The Paper approaches application conservativenessin the
stage as an organization. It analyzes smallness options to the
extent PaaS provider and the organic framework capacities.
The offered model is executed with another educational list

and particular PaaS merchants.

Table 3.

VIIlI. CONCLUSION
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To harbor some advantages in a competitive field of present
financial services, cloud computing technology is a boon.
More and more providers are coming to this genre where the
real hurdle is putting up a competitive price. Lucrative cost,
the capacity of freeing up the employees and assign them
other responsibilities, as well as the capability to give

payment  for  required
services,
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will be beneficia for the entire scenario. In the last, it can be
inferred that cloud interoperability on laaS as well as PaaS
levels is answered. Along with other partial or incomplete
resolutions, the cloud interoperability on the SaaS system is
inits budding stage.

The computing and application portability

is quite

significant in this regard. The customer or user is inclined
towards a lock-in due to the intrinsic issues in association
with data as well as application portability.

PaaS cloud technology is more relevant in this aspect,
mainly concerning substructure or platform. All these are
built to permit the portability in the cloud to be standardized
and intermediated.
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