
World Applied Sciences Journal 35 (4): 653-660, 2017
ISSN 1818-4952
© IDOSI Publications, 2017
DOI: 10.5829/idosi.wasj.2017.653.660

Corresponding Author: T. Ramesh, PhD Scholar Satyabhama University, Chennai, India. 
653

Energy Aware Fuzzified Resource Allocation in Cloud Computing 

T. Ramesh and R.M. Suresh1 2

PhD Scholar Satyabhama University, Chennai, India1

Principal Sri Lakshmi Ammal Engineering College, Chennai, India2

Abstract: An energy aware cloud computing model is requisite for applications over cloud’s server farms and
including a quantitative sense of relational energy consumption with resource distribution while allocating
virtual machines for sensible work process. In any case, it is as still a daunting problem to coordinate
computational work process and its ensuing executions in an energy-effective situation over cloud platform,
as the expanding operational costs of cloud computing is noteworthy toward cloud server farms all over the
world. This study introduces the computational system to demonstrate the effective energy-utilization in cloud
server farms and give a way to productively distribute assets in scenarios of busy network. Here, we
demonstrate the dynamic algorithm for dissemination of resources of virtual machines for consistent and high
performance workflow process and its ensuing executions on icanCloud and OMNET++ simulator.
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INTRODUCTION machines (VMs). The VMs are generally given in different

As of late, cloud computing technology has risen as parameters including the quantity of CPU centres, the
a viable and proficient method for resource provisioning. measure of memory, the circle limit and so on [8].
Because of the centralized administration of cloud
framework,  clients  can  access  resources  on-demand
and billed in a "pay-per-use" model [1, 2]. Owing to the
scalability of cloud frameworks, an expanding number of
clients utilize applications such as scientific computing
and business analytics [3]. An  extensive  number of
fields such  as  bioinformatics,  cosmology,  astronomy
and high-energy material science are influenced by
computing platform supported by cloud technology [4, 5].
Such logical workflow processes can profit by huge scale
cloud frameworks. 

A solitary logical workflow process more often than
not contains hundreds or a large number of assignments,
subsequently requiring a lot of computing assets for
execution. Luckily, those assets can be provisioned by Fig. 1: Illustration of Resource Allocation on Cloud
the cloud frameworks [6, 7]. Notwithstanding, the Platform
assignments contained in logical workflow processes
have variations and uncontrolled interchanges. In this As the logical work process executions in cloud
way, the cloud administration framework needs to framework to work around tremendous energy utilization,
dispense asset for logical workflow process for efficiently it is critical to manage VMs in a proficient way to save
to ensure energy saving resource distribution. Within a more energy. This causes the energy utilization of a cloud
cloud platform, the computing assets are given to virtual computing  platform  to  increase  wide computing request

specs, which are quantitatively measured by a few setup
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on lease all throughout the world [9]. In a cloud framework (2)
several servers  devoured  huge  amount  of  energy
inform of electricity, processing power and cooling where,  E   is  the  energy of the execution in time t over
support [10]. Thereby, causing a lot of CO  emanation in the physical machine which is accomplished to achieve2

the atmosphere;  which  on  quantitative scale average the division of task in paralleling sequence, E  is the
around 2% of worldwide CO  emanation  [3].  Therefore, energy  for  execution  of  scheduling operation of PM,2

it is of central significance to model such energy VM and n number of overall connected users in time t
consumption on quantitative scale in order to come up over all the multi-processors. Also, c is the number of
with several measures for reduction in energy usage. cycles, n is the number of processors, t  is the average

In this study, we exhibited the model for estimating time to execute a flop by the processor, t  is the time for
energy consumption in cloud platforms . As other work the load balancing of the cloud’s multiprocessor while
process models can be changed into a successive model communicating jobs b/w  processors  for  the  division
by present develop systems [11], just the consecutive and fetching of jobs,  represents  communication to
work process is examined by simulating computing communication  ratio (from VM to PM) and t  is the time
scenario of cloud. taken for the computational operation over a PM

Methodology: Energy Consumption Model of Dynamic Now, we need to reduce the time taken for the
Resource Allocation. scheduling of the jobs and communication overheads for

Fig. 2: Illustration of the several stages of computing in is summed in the following algorithm:
the cloud computing platform.

An execution of a computational program in cloud Algorithm
platform is divided into three phases such as: VM
Allocation phase, VM consolidation phase and Input: N number of algorithm or parts of algorithm to be
interaction phase between physical machine (PM), virtual executed (V & E), n number of processors, l=cost of
machine and users to schedule overall computing synchronization, g=bandwidth
operations [12-15]. Thus, the total energy (E ) for theT

overall execution of a program in a cloud platform at time Output: S  superstep which consists of communication
t can be represented mathematically in form of the step b/w VM-PM, computation steps of parallelizing and
following equation as: the synchronization step.

E  = E  + E  + E (1) Step 1: Evaluate & Initialize a partition matrix:T p s VM

p
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processor.

VM-PM processing. Therefore, the objectives are
respectively divided into two parts such as:

Synchronously Parallel Bulk Sequencing of
computational Jobs. 
Grid-wise Reduction of Computation to
Communication Ratio. 

Since, threading and queuing of the jobs is differed
by the architecture of the system, thus a lot of libraries
had been already built upon it. However, to reduce the
complexity of VM based queuing process we outlined our
work upon the novel combination of page ranking method
for the effective memory utilization in order to parallelize
the number of queued processing jobs. This algorithm
replaces the recursive rounds of I/O with one step. This

Algorithm: Synchronously Parallel Bulk Sequencing
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with overlap  of  15/16 are used as frames for each

variable and response variable for each X, such that C =

(3) denoted by |S|.

where, V & E are the vertex and edge of the graph of the Now,
memory  page,  w is the local computation in process.
Also, c is the number of iteration in computation and c’ is
the number of communication overheads.

Step 2: Compute the page rank of the vertex:

(4)

Step 3: Calculate the superstep by: the association formed between the frames S(t) with that

(5) input record. C  is the cluster value which contains

Step 4: End Process. 

This reduces the variant of the memory page and
maps the parallelization of computational jobs on VM in
one go. Additionally, it emulates the optimized mapping
of programming  model  over VM-PM framework. The
other methods usually has one component per vertex, but
the proposed algorithm uses the single balancing
equation for parallelization depending upon the allowable
bandwidth in synchronous with the computational
workload that to one iteration based on the page rank
equations [16-24]. This reduces the memory mapping and
thus prioritizes the jobs based on page ranking [25-31].
Irrespective of the shuffling the algorithm eschews the
hashing table for effective memory utilization with respect
to the amount of the jobs required for balancing the work
load.

Now, for grid-wise reduction of computation to
communication ratio b/w VM & PM we model the process
by using frames as a unit of given jobs and default
allocation of minimum permissible processing time. A
content element can be represented as r items for which
there is a sequence of m number of frames given by

. Here X is the set of

possible values of a frame. A frame could be a short video
segment, a short sequence of processors blocks of jobs,
or a short processing segment. Content frames may
overlap spatially, temporally, or both. Here, overlapping
time  windows  is  2  sec  long and starts every 185 ms;

instances. Let us suppose that C, B and Y be matrix of
filtered output, Y be the matrix of filters for stimulant

XBY . Then C is a superframe of B. The length of a frame
S is equivalent to the total number of frames in it and is

where X  is the covariance map from X which asserts tox0

of stimulant and response variable. X  is the position ofi

l

various values from 1 to l.

Now, at each step we calculate:

(7)

(8)

(9)

where C  is the i  information set at the l  subcarrier forli
th th

the communication (when output of one iteration is
propagated to the input of the other VMs), T  is thes

symbol period , S  is the waveform for the l  subcarrier, Nl sc
th

is the number of subcarriers(number of matching
iterations), f  is the frequency of the subcarrier and (t) isl

the pulse shaping function. Follow this process to
complete the dataset in all records. Thus, the dynamics of
the equation for a computational job is dictated by the
communication rule as shown below:

At time t, when page p  is requested by PM devices:t

Then,

Fetch x(p , r(p , t))  [forwardshare(i,j), backwarshare(i,t t

j)]. (It will increase in times t' > t.
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where,

Compute weighted relationship between shared is consumed by the multiprocessors and scaled linearly
mutations to form a sequence of functions to determine with the corresponding computing load [36, 37]. More
the feasible sequence of to form for a tree branch T in 2D accurate models [38] implies towards a more non-linear
relationship: approach for  model  belonging  to  power consumption.

(12) allocation for reduction of energy usage, which is

Check if R  < R relationship)  from  a  series of manufactures [39-41].i+1 Max

based on weighed ordering in history indices of tree Figure 3 shows a proper VM-PM topological module and
structure: a queue based on their traffic load to adjust the

queue  occupancy.  Here, Fig. 3(B) shows the evolved

(13) dynamically super-step calculation for the execution of

here, x(i, p) be an indicator to the event that the solution VM and PM is adjusted with the increased workflow as
is in state i during the p  phase of memory instance and shown in Figure 4 (A) & (B) respectively. The simulationth

n be the number of phases of state i. Thus, forming a ) parameter for the experiment is shown in Table 1 below.i

forming a dynamic sequence. Thus the overall minimize
energy can be summed into one as:

RESULTS AND DISCUSSION

As per the basic model, an idle server which utilizes
around 60% of its peak load in order to keep resources
running in the background, whereas the rest of the power

In this study, we utilize a more in depth model of resource

analyzed by several performance results of the existing
methods for different configuration of severs (PM-VM

congestion state reflected in Fig. 3 (A) by the increased

VM-PM topological connectivity to adjust the load and

jobs. Here, the energy consumption profile of the server’s

Table 1: Simulation Parameter
Parameter Values

Topology Core switches 4
Aggregation switches Access switches 3
Servers 9
Access links 1Gb/s
Aggregation links 5Gb/s
Core links 5Gb/s

Data Centre Average load of data centre 0.4
Simulation time 30 minutes
Distribution of job arrival Exponential
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Fig. 3: (A) Selection of frames queue, load and evolving topological connectivity of VM-PM before the simulation, (B)
Selection of frames queue, load and evolving topological connectivity of VM-PM after the simulation

Fig. 4: (A) Comparative performance evaluation of proposed method with other existing methods for VMs, (B)
Comparative performance evaluation of proposed method with other existing methods for PMs
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