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ABSTRACT

Today's computing world and application business sector is
ruled by cloud innovation. Distributed computing gives an
effective computing model and provides services over the
system and has risen as another endeavor model. With Cloud
computing, the administration suppliers can give on-interest
administrations to clients as required. In cloud frameworks,
gigantic assets are included and processing is done at an
extremely incomprehensible scale which empowers clients to
get to colossal amount of assets at run time. Be that as it may,
there is vulnerability of the interest of cloud assets by the end
clients as it can vary continuously upon the time. Additionally
it turns out to be expensive issue in keeping up adequate
assets to meet peak resource requirement constantly. This is
the place dynamic elasticity or dynamic provisioning comes
into picture. Dynamic provisioning of cloud is exceptionally
important as it permits the servers to resize the virtual
machine conveyed in the framework and accordingly
satisfying the necessity of new assets. Elasticity can be
considered as the next extraordinary accomplishment which is
getting much attention. In this paper, an effort has been put to
examine the effect of elasticity on cloud frameworks and how
it will be advantageous for the Cloud implementers to
enhance the task execution and lessen the operation cost.
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1. INTRODUCTION

Distributed computing has turned into the most looked for
after innovation in today’s world and has turned into a
significant part for some business and scientific applications.
The boom of handheld gadgets has quickened the pace of
development of cloud as the application utilization has gotten
to be omnipresent. Numerous huge business sector players,
for example, IBM, Microsoft and Google give substantial
scale open cloud administrations. Then again, on-demand
workload planning has become crucial as the applications in
cloud can be bombarded with dynamic workloads [1]. Beyond
innovative advances, cloud computing likewise holds
guarantees to change the financial scene of computing. The
costing of cloud assets is both a central segment of the cloud
economy and a key framework parameter for the cloud
administrator, on the grounds that client usage design and the
usage level of infrastructure is specifically affected by it.
Considering the present business sector situation, fixed
pricing remains the prevailing type of valuing today. In static
valuing plan, the Cloud client predefines its necessities to the
Cloud administration supplier. The prerequisites are as far as
processing assets, stockpiling ranges, virtual machines and so
on. Along these lines, all the obliged assets are saved by the
cloud administration supplier well ahead of time. This
strategy can be termed as fixed prixing procedure where the
cost is ascertained in view of the resources that are being held
[3]. However, fixed pricing technique suffers from
underutilization of resources from Cloud service provider
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point of view and monetary issues from cloud users point of
view. Accordingly, with a specific end goal to deliberately
impact request so as to better use unused cloud limit, and to
produce more income, it is instinctive to receive a dynamic
valuing approach. Dynamic pricing strategy will help to better
handle with unusual client request. This is where elasticity
and dynamic provisioning of Cloud foundation comes into
picture. It wipes out the expenses of purchasing, introducing
and keeping up a committed framework for running an
application. Additionally, most laaS suppliers permit the
application proprietors to scale here and there the assets
utilized taking into account the computational requests of their
applications, therefore giving them a chance to pay just for the
measure of assets they utilize. This model is advantageous for
conveying applications that give administrations to outsiders,
e.g. customary e-trade locales, money related administrations
applications and bioinformatics applications. The application
proprietor can in a perfect world scale up the assets if the
workload of an administration increments (e.g. more end
clients begin submitting solicitations in the meantime) and
therefore used to keep up the Quality of Service (QoS) of their
administration [2]. They can likewise scale down the assets
utilized when the workload eases down. The same thing can
be executed as programmed provisioning of the assets in the
cloud which can be called as elasticity. Inside of this
connection, elasticity (on-demand scaling), otherwise called
redeploying or element provisioning, of utilizations has turned
into a standout amongst the most noteworthy elements.
Dynamic scalability or elasticity enables a Cloud Service
Provider to lessen the expense of assets furthermore to
enhance the performance of the framework.

2. LITERATURE SURVEY

2.1 Existing Systems

A broad literature has been carried out with elasticity and
dynamic provisioning of applications on cloud. Paper [1]
depicts a novel structural planning for the dynamic scaling of
web applications in terms of limits in a virtualized Cloud
Computing environment. The authors have likewise
delineated a scaling methodology with a front-end load-
balancer for directing and adjusting client requests to web
applications deployed over web servers introduced in virtual
machine instances. The scaling of web applications have
likewise been talked about. Here focus is put more on web
applications and their adaptability. In paper [2], the authors
have examined about the gathering of homogeneous
information and process the same in lumps. The application
workloads which are of comparable sorts have been classified
under one chunk and are termed as homogeneous workload.
Because of homogeneity of workloads, the processing and
execution time decreases which helps in doing a task in lesser
amount of time and in this manner lessening expense. In paper
[3], stress has been put on relegating a checkpoint amid the
calculation process. Checkpoint watches out for the
undertakings and calculations which are being rehashed and
maintains a strategic distance from the same, utilizing a pre
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spared qualities as a part of checkpoint support. Paper [4]
acquaints us with the different instruments of xen
virtualization which can be reached out in a cloud domain.
Xen is the hidden innovation on which virtualization lives up
to expectations. Xen is a x86 virtual machine screen that
permits various item working frameworks to share traditional
equipment in a safe and asset oversaw design, yet without
bargaining the execution or usefulness of the framework. The
same is accomplished by giving a idealized virtual machine
reflection to which working frameworks, for example, Linux,
BSD and Windows XP, can be ported with insignificant
exertion. In paper [5], the authors have built up an altered
system for group administration of virtual machine. . After
going through all the papers it can be referred that previous
works were more centered around framework level tuning and
basic computing assets, for example, CPU and memory and
for the most part thought to be single-level setups and
deployment architecture. Few papers were referred in which
an application was named multi-tier and numerous level
deployments was considered. It comprised of isolating down
the end-to end reaction time level wise and conduct the most
worst case scenario limit estimation to guarantee applications
meeting the top workload. This was to a greater degree a
traditional method for measuring execution. Basically, the
single-level model can be seen as an uncommon instance of a
multi-level model and the recent model can direct the scaling
in a more accurate manner. Although scaling of customary
applications, which are often facilitated on physical servers,
offers numerous similarities with that of cloud applications,
traditional strategies essentially focus on the best way to
calendar figure hubs to meet the Quality of Service
prerequisites of utilizations by anticipating their long haul
interest changes. However in cloud environment, focus is put
more on giving metered assets on-interest and on rapidly
scaling applications here and there at whatever point
application interest changes. Further examinations, along
these lines, are expected to address the difficulties realized by
this prerequisite for high scalability and how it will benefit in
decreasing the expense of operations and enhancing system
performance.

2.2 Proposed System

An appropriate strategy is needed for the execution of a
framework that handles elasticity in the cloud environment.
To make this task less demanding, Markov Decision
Processes (MDPs) has been embraced as the mathematical
modelling framework. The proposed procedure comprises of
two stages. Initial, an expressive model of elasticity activities
is displayed and second, bartering them for conceiving solid
approaches which can further take element provisioning
choices. Markov Decision Processes (MDPs) has picked been
on account of MDPs can catch both the probabilistic and non-
deterministic parts of the issue. The non-deterministic
methodology handles the different conceivable flexibility and
the probabilistic nature and encourages into make note of the
impacts of the flighty situations development. Likewise,
flexibility probabilistic models are utilized as a part of the
choice making procedure to depict, drive and break down
cloud assets. It is additionally useful to catch the questionable
conduct of frameworks elasticity. MDP model is likewise
used to furthermore catch non-determinism and this shape the
premise of the proposed methodology. There are likewise
various different methodologies where MDPs are utilized to
handle both disconnected from the net and runtime choice
making. The dynamic resizing of a group has been considered
here as the primary type of flexibility, i.e., alertly adjusting
the quantity of VMs with a perspective to enhancing an utility
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capacity. While the fundamental goal is to render flexibility
choice arrangements more trustworthy, the guideline
methodology is fit for yielding higher utility. The execution of
framework assets has likewise been taken care of. The point is
to disseminate the framework load over all the free VMs and
gain a higher use rate. This will guarantee that the expense is
improved for the cloud assets. Additionally the dynamic
expansion of Virtual machines guarantees that the framework
is versatile and the execution is not debased.

3. MOTIVATION

For cost and system performance, two main scenarios have
been considered here. Without loss of generality, a simple
example is used based on an bulk e-mail sending application
to capture the typical behavior of the overall system. Also for
ease of understanding and implementation, focus is made only
on applications that are deployed on the resources of single
laa$S cloud provider.

3.1 Reducing the cost

For the application that we have considered, the workload
fundamentally relies on upon the quantity of messages that are
sent to the mail conveyance Server (likewise called as Mail
Transfer Agent Server). The following are the two principle
focuses which are considered as a feature of inspiration
element included with elasticity of cloud. At the point when
the application is at first conveyed, couple of servers of this
application are facilitated crosswise over distinctive VMs to
bolster a little number of clients. As the interest expands, the
application ought to have the capacity to scale up itself. A
basic variable here is that this scaling procedure is
enormously affected by the conduct (i.e., the sort of workload)
of the application itself. Three regular sorts of workloads are
analyzed. These workloads can be light, medium and
substantial workload. Every workload spots shifting requests
on distinctive levels of the application. This is useful in
reenacting a genuine utilization situation of the real world. In
the principally light workload, the email conveyance
application basically makes a mailing and sends it by means
of email get together server and mail exchange specialists.
The email get together server is the personalization motor of
the application where distinctive parts and substance of an
email are made by target client. For light load, the formats
that are utilized for email are of lesser size and less substance
like less printed matter and less pictures. Additionally, we set
a throttling variable in the applications design so that lesser
number of mailings are sent per unit time. The light workload
primarily focuses on the administration level including the
Apache and Tomcat servers. At that point comes the medium
workload where we expand the substance of the formats with
more content and pictures. Additionally, personalization urls
are incorporated which gets customized rapidly. For medium
workload, the mailings are sent to a bigger arrangement of
group of onlookers and throttling component is situated to a
medium level, so that a higher workload is made on the server
when contrasted with light workload. At last, the regular
higher workload is considered which at the same time focuses
on the administration and capacity levels thus the quantity of
servers in both two levels is expanded. For higher workload,
we pick a message layout having vast number of literary and
picture substance. Additionally, when the mailings are gotten
at last clients framework, which has been reproduced by a
nearby loopback control for this situation, some following
information is created. The following information means the
activities of the real end clients and demonstrates their
conduct towards the messages which they have gotten.
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3.2 Improving the system performance

The cloud environment is exceptionally indeterminate to the
extent the workload in the application is concerned. This
dynamic nature of cloud can be planned as two sorts of
vulnerabilities that exist in the application workload. They
are: (1) the workload volume, which can be spoken to by the
entry rate of approaching solicitations per time unit (2) the
workload sort, for example, three sorts of workload i.e low,
medium and high workloads. Taking the over two focuses into
thought, the versatile scaling must be versatile to the evolving
workload, and such versatile scaling can have three
translations. As a matter of first importance, to scale the
application here and there, bottleneck levels of uses ought to
be consequently recognized. Besides, there can be after
influences of altering a bottleneck on the grounds that settling
at one level may make another bottleneck at an alternate level
of the application. In this way scaling ought to be executed as
an iterative procedure. Case in point, if various Apache and
Tomcat servers are added to the administration level, the
bottleneck is moved to the capacity level. At long last, to
quickly restore worthy application execution spry scaling is
required. Deftness connotes the effortlessness with which an
application can be scaled rapidly and effectively without or
insignificant disturbance. In the advancing areas of this paper
a calculation is clarified that address both the difficulties
successfully. The methodology is executed and assessed by
utilizing the Amazon Cloud stage as a sample. The upside of
utilizing the Amazon Cloud stage is that it bolsters a fine-
grained valuing procedure which disentangles the assessment
of the parameters. Notwithstanding, the methodology and
calculations are nonexclusive and can be connected on most
laa$ situations.

4. ARCHITECTURE

The structural planning of the general framework can be
delineated in the figure 1. The email conveyance application
is sent over the cloud. There can be different cases of
conveyance servers comprising of message get together

Elasticity Framework

—

Fig 1:

Broker
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servers and mail exchange operators. At the point when a
client of the application triggers the sending of email
activities, burden is made. This heap must be dispersed just as
over every one of the servers of the virtual machines. For the
present building design, a elasticity system is created which
will introduce alongside the application layer. The structure
constantly screens the heap on the current servers furthermore
screens the execution of the frameworks. This is done alertly
at a predefined time interim and is continually checked. The
checking and controlling choices are taken by the Monitor and
Control segment which are available as a different element.
The data gathered is put away in a steady information
stockpiling. The structure peruses the most recent condition of
the application alongside the heap on the servers and the
execution parameters. When it identifies the increment in
burden on a specific server, it triggers an activity point to
scale up the quantity of servers. The setup of the new server to
unite with the current framework is taken care of by the
system. Servers at the heap adjusting (LB) levels, disperse
solicitations to servers at the administration or capacity levels;
servers at the administration level, for example, Apache and
Tomcat, are in charge of taking care of HTTP asks for and
actualizing business rationale. The capacity level servers, for
example, the MySQL database, are utilized for overseeing
application information. Normally, every application has an
arrangement of requests and limitations determined by the
application proprietor as a Service Level Agreement.
Regularly, the execution interest is characterized by the
greatest end-to-end reaction time for a solicitation. The
expense imperative effects the financial backing of the
aggregate application sending. Moreover, every level has an
asset imperative that confines the most extreme number of
servers in this level.

Elasticity Algorithm

Server-2

Server-N

Profiler for scaling and
Result analysis

Architecture of the framework
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5. ALGORITHM

For a standalone application like the email conveying
framework, there is a Virtual cluster monitor. It can
identify whether the load on the server are over the
threshold in a virtual group. For disseminated processing
assignment, Virtual bunch screen framework has the
capacity to distinguish whether the quantity of virtual
machine are over the limit of utilization of physical assets
in a virtual group. The flexibility calculation is executed in
auto provisioning framework, and Virtual group screen
framework as segment piece of the structure is used to
control and trigger scaling decision in dynamic
provisioning framework on the quantity of virtual machine
occasions in light of the measurements of the scaling
marker. The diverse parameters comprises of the VC
which is a virtual group comprising of virtual machines.
The machines which are dynamic in a specific bunch is
taken care of by the parameters VMns. Since the quantity
of sessions for a virtual machine is restricted, a different
variable is characterized to handle it. Additionally there are
edge esteem stockpiling variables which handle the base
and most extreme estimations of edge.

Algorithm : Elasticity Algorithm
Input: n: number of Clusters

1 VC: Signifies a Virtual Cluster that consists of VMs
which run the same computational system

VMns: signifies number of active session ina VM

SiMax: signifies maximum sessions for a VM of a
Cluster

Supper bound: upper-threshold of session
Slower bound: lower-threshold of session

Ebelow: signifies a set records of VMs that exceed the
session upper-threshold

Output: Front Load Balancer
2fori=1tondo

3 for each VM elementof 2 V Ci do

4 if (VMns=SiMax >= Supper bound)
then

5 e=e+1l

if (VMns=SiMax >= Lower  bound) then

7 b=b+1

8 end

9 Record VM to E below

10 end

11 if (e == VCi) then

Do the provision and start a new VM that runs the same
system as VCi

Add new VM to the FLB (Front Load-Balancer Set)
13 end

14 end

15 end

16 if (b >=2) then
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17 for each VM in Ebelow do

18 if VMns == 0 then

19 RemoveVM from FLB (Front Load-BalancerSet)
DestroyVM EmptyEbelow

20 end

2lend

22 end

6. METHODOLOGY
6.1 Definitions

Two terms are discussed here which forms the basis of
central focus

6.1.1 Performance

The execution characterizes the state and state of the
frameworks and tells about how a framework is
performing in different conditions of workloads. It is
portrayed when expected to finish a given number of
solicitations with a given level of parallelization. The
picked levels of parallelization and number of solicitations
utilized amid the estimations are clarified in the orderly
philosophy. For our situation, all solicitations are
performed in bunches called solicitation sets which are
being executed as low, medium and high workloads. This
aides in diminishing variability and enhancing exactness in
estimation of time.

6.1.2 Elasticity

It is the ability to adjust to workload changes by adding
and removing resources in an autonomic manner, such that
at each point in time the available resources match the
existing demand as much as possible. It is also called as
auto scaling or dynamic provisioning. It is a defining factor
for the overall implementation of the framework.

Insertion of the whole data set behavior for N, R and r

Size = N Measure the standard cluster

—-___- l
Do#tllezwzsjtg iEleSlIZE Bootstrap N new nodes and
Double the number of client thread measure until stabilization
o .

Fig2. Elasticity Methodology

Figure 2 depicts the step by step methodology used during
the tests. The methodology is based on the following
parameters: N the number of nodes, R the size of a request
set and r the percentage of read requests. In practice, the
methodology is defined by the following steps:

1) A cluster of N= 6 nodes is started up with and the
emails records are injected to the email delivery server.

2) The elasticity test is started by injecting different
request sets. The request sets varied according to the
workload. For low workload, 10000 records are being
injected. The payload
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for each record has been kept as 1KB. For medium
workload, 50000 records are injected simultaneously in a
thread of 25. The payload has been kept as 5KB. For high
workload, 100000 records have been injected in a thread of
50 with payload size of 10KB. The time for performing
each request set is measured. This measurement is repeated
until the cluster is stable. This gives the variability for a
stable cluster.

3) New nodes are bootstraped to double the number of
nodes in the cluster and continued until the cluster is stable
again. During this operation, the time measurements
continue. It is assumed that the cluster is stable when the
last 5 request sets have delta times less than the one
measured for the stable cluster.

4) Then the data set size is doubled by inserting the higher
payload records as many times as needed but with unique
IDs for each insert. This is done by injecting unique
records having

unigue domains.

5) To continue the test for the next transition, step (2) to
(4) can be continued with a doubled number of requests
and a doubled number of threads.

6.2 Justification of the methodology

The methodology that is being utilized above can be
supported by the accompanying points. The aim is to break
down the effect of variability of the activities in the
system. To describe the variability, one methodology can
be to utilize the standard deviation of solicitation set times
and a factual test to think about the standard deviations. In
any case, standard deviation is excessively delicate,
making it impossible to ordinary bunch operations like
compaction and circle pre-portions. Along these lines, the
delta time portrayal is utilized. Since it is construct just
with respect to the normal qualities, it has a tendency to
smooth these transient varieties. The middle of all the
watched delta times is utilized rather than the normal to be
less delicate to the greatness of the vacillations. All the
vital data about the flexibility (time expected to balance
out, loss of execution, and variability) are caught by this
portrayal. It additionally standardizes it into a
dimensionless number that can be utilized for correlations.
This examination numbers can be very much plotted in a
graphical way and exhibited in a reporting organization to
make the investigation of the execution simpler for the
administrator of the structure.

7. TEST RESULTS AND
COMPARISON

As already mentioned, the application sent over cloud is an
email delivery application. There are transactional
mailings which are a sort of mailing that are dependably in
dynamic state and acts like a listening attachment. When
records are infused to the same they are sent through the
mail exchange specialists by means of the SMTP port over
a neighborhood circle. In the beneath result set, just a some
piece of test numbers are said that are gathered for a test
finished with 50 simultaneous threads. The payload
utilized and the example of injection continues as before
for both the tests i.e with elasticity and without elasticity.
Since there is an increase in the performance of the overall
system, the cost of operation of the system gets reduced.
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Fig3 Comparison chart of elasticity and non-elasticity

Client Performance
% Increase in Client
Without Elasticity With Elasticity Performance
Client Performance | Client Performance
Messages/Hrs Messages/Hrs

45613 56478 23.82

46878 57451 22.55

48004 56450 17.59

45046 54450 20.88

44056 55605 26.21

Fig4 Performance for elasticity and non-elasticity

scenarios

Payload size of

API response

Message delivery

Client Server

records (in Kb) (Milli Seconds) (SI:;TJ,S) Performance [Performance IREES
Min  [Max [Avg. |Min Max |Avg. |Messages/Hrs|Messages/Hrs
1 30 18460 |208 1 192 6.1 45613 45610 50
3 40 22350 228 1 139 6.10 46878 46870 50
5 30 28454 215 1 106 6.00 |48004 47950 50
7 30 29580 210 1 139 7.10  |45046 45003 50
10 20 27541 |221 1 533 10.94 44056 44001 50

With Elasticity

Payload size of

API response

Message delivery

Client Server

records (in Kb) (Milli Seconds) (;tceor:dys) Performance [Performance fleacs
Min  [Max [Avg. [Min Max |Avg. |Messages/Hrs|Messages/Hrs
1 20 13023 [154 1 134 [3.2 56478 56475 50
8 32 18756 [167 1 127 5.40 57451 57450 50
5 21 24121 |165 1 65 4.90  |56450 56445 50
7 28 22313 |187 1 87 5.50 54450 54445 50
10 24 31212 169 1 454 8.3 55605 55605 50

Fig4 Detailed performance parameters for elasticity
and non-elasticity scenarios and respective injection

pattern
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8. ADVANTAGES OF THE
DISCUSSED WORK

The elasticity technique empowers a cloud system to
handle the incoming requests more effectively. It is well
capable of handling sudden load requirements via its
dynamic decision technique to modify the virtual server
environment. This results in increasing system
performance, maintaining higher resource utilization and
reducing energy cost.

9. CONCLUSION

In this paper, cloud elasticity situations have been talked
about. The cloud construction modeling talked about in
this paper comprised of a cloud flexibility structure which
contained diverse parts like Front-end load balancer, a
Virtual group screen framework and an Auto-provisioning
framework. We have seen that the flexibility procedures
are equipped for taking care of sudden burden
prerequisites, expanding framework execution, keeping up
higher asset use and diminishing vitality cost. This will
eventually bring about decreasing cost and expanding the
execution of the general framework.
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