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Abstract- Cloud computing which provides services “damand”
is gaining increasing popularity. However, one ohd most
challenging problems in cloud computing is to minine the
power consumption in the data centres. The subje€tGreen
Cloud Computing has emerged with the objective of ueidg
power consumption. While reducing the power consuiop it is
important to perform the computation in minimum makpan
(that is, when all the jobs or Tasks have finishptbcessing). In
this paper we propose a technique to achieve thgeative of
minimizing the power consumption as well as redugirthe
makespan. To minimize the power consumption, vebesiule
the tasks on each node utilizing its resources nmaxim (100%)
such that we can reduce the number of nodes usedhia data
centre. The makespan is reduced using pipeline téghe. A
method has been proposed and its effectivenessfisdriby
simulating on CloudSim. Results presented ithis paper
show the advantages of the proposed technique.

General Terms: Power Consumption, Virtualization, €en
Cloud Computing.

Keywords- VM (Virtual Machine), Make span, Pipeline

l. INTRODUCTION

Cloud Computing [1] makes computer infrastructurel a
services available "on-need" basis. It is belietret cloud

The paper is organized as follows. Section Il wecdss
related work. Section 1l is the Proposed Technique
Section IV is Implementation and Experimental Resul
Section V Concludes the paper.

Il RELATED WORK

One of the energy minimization techniques appliedha
data centre level, was developed by Ryan Friesd{ gtin
their work they are able to lower their energy eonption
while maintaining a high level performance. Miniinig
energy consumption while maximizing the performacae

be modelled as a bi-objective optimization problémtheir
paper, authors specify a method to create differesdurce
allocations that shows the tradeoffs between miimgi
energy consumed and minimizing the makespan of a
system. By adapting a multi objective genetic &thon
they are able to construct Pareto fronts consistifig
Pareto-efficient resource allocations. This techaiq
facilitates the system managers to make intelligent
scheduling decisions based on the energy and peafare
needs for their system. Xin Li et.al [8] has corsatl the
problem of energy-efficient virtual machine placene

computing will be dominant computing platform. gigorithm with balanced and improved resource zatflon
However, one of the most challenging problems is t@, 5 data centre. The main challenge is to imprthe

minimize the power consumption in the data cenffés

resource utilization to minimize power consumptidine

subject of Green Cloud Network Computing has emerggey issye in server virtualization isirtMal Machine

[2][3]. Cloud Computing platforms [4] generallysel
Virtualization. Virtualization of computer systerasources
includes processor, memory and I/O devices. Viizasibn
technigues enable multiple tasks to be consolidatedew
servers and results in reduced idle power costebyer
minimizing energy consumption. In cloud computinatal
centres efficiency is dependent on various aspecis;of
the aspects is scheduling. Scheduling is a majctofat

Placement (VMP) which selects some available plysic
machine (PM) to deploy each newly created VM in
runtime. When the VMs are fully loaded in PMs, thé
utilized resources referred to as resource fragsneme
wasted. In order to improve the resource utilizatguch
that the number of running PMs is minimized, we en&w
lower the number of resource fragments and decrenese
sizes. To achieve this authors propose a multidsoeal

needs attention in the field of cloud computing.eTh space partitioned model to characterize the uséigeaoh

scheduling tasks helps in minimizing major causés g

This algorithm reduces the number of resource

concern such as amount of power consumed [5] afghgments and decreases their sizes and minimizes t

makespan to provide services.
algorithms are being used in cloud computing emvitent
to optimally allocate resources to tasks. Howevestnof
the existing scheduling algorithms do not take iatcount
the aspects of power consumption and makespain[his
paper the objective is to focus on developing sedaling

technique which combines Virtual Machine (VM)by capturing cloud computing data centre.

placement algorithm and pipeline concepts is usaéduce

Many task S'(3hedU|irl§hergy consumption. Awada Uchechukwu et.al. [9]thksir

work, the authors specifies formulations and sotutfor
Green Cloud Environments to minimize its environtaén
impact and energy consumption under new models by
considering static and dynamic portions of cloud
components. The proposed methodology presents &lmod
Author
presents energy consumption pattern and show that b

the power consumption and makespan. The techni@®e Wn,ying suitable optimization policies directedratiigh

simulated on CloudSim [16] and experimental ressitisw
the algorithm effectiveness of the proposed teaiq
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their energy consumption model. The energy consiompt
is saved in cloud data centres. Christobel et.@] [d their
paper the author’s concentred on discrete parselarm
optimization algorithm based on the particle bessiton
and global best position is adopted to find thebglo
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considered the job completion ratio and latenesisigutheir mode to active mode then the VM is created tbat
algorithm an energy improvement of up to 28% isaoted. node this increases the power consumption[8][9]tHa
Sobir Bazarbayev et al. [11] in their work, authdiscussed proposed technique we utilize the resources maximum
the infrastructure as a service (laaS) clouds, igesvon (100%) for example already two VM1 and VM2 are
demand nature of services. Inthe large cloud datsire allocated for the third VM3 sufficient resource nist
hundreds of thousands of virtual machines can bevailable as shown in the Figure 1, becaresource
deployed and terminated. The content based schmeduliutilization exceeds more than 100% on thmaide.
algorithm schedules the VMs with high content samily We can increase the execution time of the VM3 and
on the same hosts. When deploying a VM on a dd&tima allocate the third VM3 on the available resourcthwather
host reduces the amount of data transferred. Tikeob two VMs as shown in Figure 2. [10][11].

based scheduling algorithm reduces the networkidraf
There are many other VM placement algorithms [1P-1E
that have been proposed. However, none of the itigws
focus on the problem of minimizing power consumptio
and makespan. In this paper, an algorithm is preghos s

which is more efficient compared to the above dised

techniques. We propose a technique to achievelijeetove ¢

of minimizing the power consumption as well as @dg VM3 100%
the makespan. To minimize the power consumptiem,
schedule the tasks on each node by utilizing is®urces
maximum (100%) such that we can reduce the number
nodes used in the data centre. The makespan isegdy
using pipeline technique.

Resourst

60

[l PROPOSED TECHNQUE

We now discuss a technique for Task Scheduling hwhic
minimize the power consumption as well as redudes t
makespan. The proposed method is a combination of Figure 1. Resource Utilization of VMs > 100%
Virtual Machine (VM) placement and pipelining copte

1] 3n 60 i ] 120 Timeis)

E
is used to reduce the power consumption and makdspa *

set of tasks by utilizing the resources maximungi][ b

3.1. Minimizing Power Consumption

In this paper we consider set of tasks T = {t1, tth}.and =

arrival rate for task is denoted agi=1, 2...n). For each

task the VM is created and arbitrarily allocatedV \= 1oo

{vml, vm2....vni} [6]. VN3

6

3.1.1. Power Equation

The power consumed by VMs which composed of n tasks .,
and its model is represented as specified below.

Prm = Min ¥, Pym{ef), £ )XT (vm(t)), 1) g

i=1

VM2

The Pvm denotes the total power consumption of VMs , " » .
execution, VM(tj) represent the selected VM fask tj, ' Time(s)
P(VM(tj),tj) denotes the power required to exectask fj

on selected Virtual Machines (VM). T(VM(t)), tj) Figure 2. Resource Utilization of VMs = 100% by
represents the time required to execute task tgedected Increasing execution time of VM3

VM.

Resourc

Arr Alloc Exe Fin

3.2.Proposed Power Efficient VM Pipelining Algorithm.

In the proposed Power Efficient VM Pipelining '°
algorithm [7], VM placement is done as specifiedrst- 140
the set of random tasks is defined as Random(T)enfie

is consists of m tasks (t1, t2...tm) for each tasW{M is
allocated. On the arrival of the tasks admissibmew 60
requests for VMs provisioning is done on the noales we
ensure VMs utilizes the resources maximum on eaclen o
In most of the existing techniques, if the activades

does not meet the VM resource requirements becaluse o
insufficient amount of resource is available such o 30 s0 %0 120

case we switch on or turn on the next node froeesl ) e i
ke Figure 3. VMs in Pipelined
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For allocating VMs we utilize each node resourc@g%.
Thus the power consumption is minimized by redut¢he
number of nodes usage in the data centre [12] [18Bjve
cannot allocate the VMs then instead of migratiogthe
next data centre. Check whether we can reallot&té/Ms
which completed its execution. The energy usage
migration is further saved. In the proposed techaiyy Ms
in pipelined as shown in the Figure 3. In the stagthe
VML is arrived, stage 2 VM1 is allocated on the ead
pipeline VM2 arrival process is performed in thags 3
when the VM1 is executed in pipeline VM2 is allaxhtand
VM3 is arrives. Stage 4 VML is finished executiom i

pipeline VM2 is executed, VM3 is allocated and VM4
arrives. We reduce the makespan by allocating and

executing previously allocated VMs in pipeline dwn
in above Figure 3. The pseudo code for the algorith
presented below.

Algorithm 1:

1.Input :nodeList,vmList,ResourceFlag
RandomTaskList

2.0utput : allocations tasks to VMs and Execute Task

3. Foreach task in RandomTasklist

VMProvisionForEachTask();

4. foreach vm in vmlistdo

5. MinPow = MAX

6. NodeAllocated = NULL

7. foreachnode in NodeListo

8 Reqgpower PowerReq(node,vm)

9. ResourFlag = requireResource(node,vm)
10. If (Regpower<MinPow)&&(ResourFlaghen
11. NodeAllocated = node

12. Minpow = Reqgpower

13. ResourFlag = True

14. else

15. If ('ResourFlagihen

16. Nodeallocated = node

Allocate VM on available resource by A .
increasing its execution time and in Plpellne Vs Sequentlal
pipeline execute the previous allocated vm 900
17.1f (NodeallocategNULL) then 800
Allocate vm to Nodeallocated and in pipeline ? 700
: . I c 600
while previously allocated vm is in executege % 500
18. If (RunningVMs = = completedTask)en a 400 —— Pipeline
19. Reallocate the VMs and the Resourcel@hie 'c;rs 300 —8— Sequential
20. to other VMs such that avoids migration and 200
decreases The execution time. 100
V. IMPLEMENTATION AND EXPERIMENTAL 0 S0o00O0O0O0O0O
RESULTS Nvowgﬁgg
The performance of the proposed method is meadwed No. ofvMs

simulating using CloudSim [16]. In the cloudsim new
scheduling mechanism is compared with existing Roun
is conducted with

Robin techniques. The simulation

for

ISSN: 2319-9598, Volume-3 Issue-12, December 2015
specified conditions as tabulated in Table 1.

Table 1: CloudSim Simulation Setup

No of Data Centres 1
No of Cloudlets 25
No of Hosts in Data Centrg 40
No of VMs 25
No of Resource
Configuration 1
for Hosts
100 MPS CPU, 4GH
Resource Configuration 1 RAM,
140 GB disk

The simulated results is as shown in Figure 4til&is the
proposed technique minimizes the power consumpbipn
utilizing the each node resources 100%. Figuredavshthe
make span is reduced using pipeline concepts.
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Figure 4. Power reduced using proposed algorithm ah
compared with Round Robin

Figure 5. Makespan reduced using proposed pipeline
algorithm and compared with sequential algorithm
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V. CONCULSION

Existing techniques do not consider both reduciogvagr
consumption and make span. Therefore there is d tee
implement a new proposed algorithm that can mirgéntie
makespan as well as reduce the power consumption to
provide best possible solution. The paper presents
technique to achieve the objective of minimizing frower
consumption as well as reducing the makespan. To
minimize the power consumption, the tasks are sdbed

on each node by utilizing its resources MaximumOgd
such that we can reduce the number of nodes usédein
data centre. The makespan is reduced by usindingpe
technique. The experimental results simulated ondgim.

It can be concluded that both the power consumpdioch
make span is reduced by the proposed method.
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