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Abstract

Cloud computing and DVFS appeared as emerging technology makes organizations use
software, hardware, Applications with absence of increased cost through internet. Fog
computing brought computer services like storage, processing etc near to the end user
device. Implementing the DVFS technique in cloud computing we can achieve
significant reduction in power consumption in cloud computing servers and devices.
Cloud computing and fo computing provide reliable, stable and efficient computing
environment for user, because of this more user tend to adapt cloud computing
environment at their workplaces. Cloud computing along with fog computing develop
new opportunities for the businesses and IT sector. Advancement of digital devices and
networking technologies lead to implementation of data centric task. These factors
leads for the need of energy efficient task scheduling scheme for data center. Task
scheduling algorithm is very important in cloud computing environment. Till now tasks
scheduling issue is crucial issues in cloud computing architecture. Critical challenge
with cloud computing service provider, effectively & efficiently use the computing
resources like cloud servers, network, storage, processors, bandwidth etc so that all
computing resources are more efficiently used. For decreasing execution cost of the
workload task scheduling within the specified time and cost, Advance task scheduling
algorithm is devised.
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CHAPTER 1

INTRODUCTION

1.1 Cloud Computing

For the last more than twenty years World Wide Web developer have used images of cloud
to demonstrate extremely greater number of communication details which takes place in
network [33].

These communication details along with data flow across the World Wide Web network.
With the advancement in the field of engineering of the computer devices computer
services which includes the data processing, storage etc are easily provided to users.

Desktop
PC

~.

PDA
Device

2~

Documents E-mail
Chat Call  Blogs
Presentaions
Calender Video
Pictures Address Book
Speardsheets

Training

Tablet

Figure 1.1 Cloud Computing

Cloud is believed to have been developed way back 1960 to enable people to process and
share data across network ARPANET. Cloud Computing allow any user having debit/credit
card to access the services like processing, storage , database and access to other resources
as well as these as long as user need these.



Based on various factors such as location, usage of computing resources by cloud services
can be categorized into different categories such as [34]:

1. Public cloud — Providing computer resources usage allowance to public. These services
most often are maintained by the big enterprises and their resources are shared by their

customers.

2. Private cloud — Intending computer resources for exclusive single specific organization.
These services which includes data storage, processing of data and applications are
shared by member of particular specific organization for various reasons such as security

and to assure that these resources comply with various regulations.

3. Hybrid cloud — Combining features of both public cloud private. Like as enterprise may
use resources of its own private cloud and also use public cloud with more capacity while

maximum load on its cloud servers.

Figure 1.2 Hybrid Private and Public Cloud

4. Multi cloud —Using multiple cloud such as public, private and hybrid resources in a
single heterogeneous architecture. There is similarity between multi cloud and hybrid
cloud as users uses more than one service at the same time. Although while multi cloud

not support the integration with public and private cloud as hybrid cloud does.



1.1.1 Cloud Service Models

Cloud resources and services are implemented according to user requirements. The services
includes the following [21] [34]:

Cloud Users

Web Browser, Mobile applications, terminal emulator

U &

SaaS Application :> CRM, Email, Virtual Deskptop, online games

PaaS Platform |:> Execution Runtime, Database, Web Server

laaS Infrastructure :> Virtual Machine, Servers, load balancers
Figure 1.3 Cloud Platform

1. Software as a Service (SaaS)

SaaS modal enables an organization to provide their software on demand to user. In general
in SaaS modal content is provided using web which users can access with the use of web
browser.

e\g‘

Saas

User

Figure 1.4 SaaS



2. Platform as a Service (PaaS)

PaaS modal provides the hardware resources like servers, operating system, database and
developer tools to enable developers implement their client solution. Engineers need not to
worry about worry about hardware upgrade. They can focus on their developed
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System, Support
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User

applications.

Figure 1.5 PaaS

3. Infrastructure as a Service (laaS)

Modal enables organization provide their data centers virtually in the network. It enables
the developers to install their operating system, database, softwares.
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Figure 1.6 laaS



1.1.2 Characteristics of Cloud Environments

As per NIST, most essential characteristic for cloud which are following:

1. On demand Self Service:

On demand self-service users can register themselves without user interaction with
enterprise agent and can facilitate themselves with services provided by enterprises under
the same network internet.

2. Broad network access:

Users access the World Wide Web network and services provided using internet. Users
from different places are served by the same server providing storage and other resources.

3. Rapid services expansion:

User services can be scaled which means resources and services can be easily configured
and released automatically in elastic way. User can experience unlimited ability for
obtaining services in any quantity.

4. Measured service:

Environment where user need to pay only for the resources and given specific period of
times with all the tracking of the storage capacity, computing, bandwidth. This makes the
results transparent between the supplier and user fair basis for which invoice is made.

As we can see computing market is expanding and growing year after years and enterprises
are becoming more aware of cost saving benefit of using cloud services. With latest
hardware services, enterprises are able to use these resources without any additional cost.

This eventually also reduces the costly deployment and cost of maintenance of servers.



1.2 Dynamic Voltage Frequency Scaling (DVFS)

Figure 1.7 DVFS — Power Usage with respect to time

Dynamic Voltage and Frequency Scaling (DVFS) [24] is methodology to decrease the
energy or power usage in the chip based integrated circuit used in devices like processor
based devices or system by altering the processer working frequency scheduling
algorithms. [25] It is the combination of the dynamic voltage scaling. This combination of
both help to 7save the usage of the power consumption in the devices or system. Power
usage consumption in the devices or system. Power usage consumption reduction is similar
to the process same as in the way we turn off the devices or system. [26]Power reduction
can be achieved by decreasing or increasing the frequency at which the processor run.
Eventually this process also increases the total run time of the battery operated device or
system. Advantages of the reduction of the power usage that the devices will generate less
heating effect. This will eventually need to use less fan or cooling done as there is less
amount of heat generated. [27] This is actually adjustment of power consumption and speed
configuration on processors to make the resource allotment to every task along with
increase power usage saving when these resources not required. This technique enables
devices to complete needed task with lower amount of required power as compare to
devices operating without DVFS technique.
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Figure 1.8 DVFS Energy Graph

This technology [28] is almost used in almost all computer oriented hardware to increase
the power savings along with increase in device battery life to get more battery power while
maintaining computing performance availability. Any device which are not being in use
condition must change its state to a low power usage mode stopping request from other
applications. Multimedia [29] applications needs higher power consumption as device
power consumption increases and reaches higher power usage state it start creating more
heat because of heating effect during higher processing at processor while using
applications such as video and gaming which normally requires more computation. The
noise along with higher power consumption during active cooling makes it difficult for

small size devices to implement these cooling system architecture.
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Figure 1.9 DVFS Module Deployment

Implementing the DVFS technique in cloud computing we can achieve significant
reduction in power consumption in cloud computing servers and devices. Hence, we can
conserve more power when task are being processed at lower voltage and frequency.

1.3 Fog Computing

Architecture of a system plays crucial role in its success. Fog computing makes the
availability of the computing along with other services more faster speed to the devices in
the same network fog computing architecture can be seen as a reliable way of providing
services quickly along with the passing the broad network whose speed are mostly
dependent on the carrier and network speed. It [29] is system or device level architecture
that provides storage, control, networking functions to the users. This architecture avails to
user low latency because of the nearby availability of the fog nodes. Fog nodes deployment
is similar to cloud computing services like SaaS PaaS laaS. Fog is mainly made up of the
two inter related technologies. Cloudlets are the applications situated at the edge of network
to provide the low latency in the device or system communication. Actually it is a fog node
along with resources rich devices or system which is connected to the World Wide Web
network. It mainly has total of the four attribute self-management, device power, low
latency and some cloud services. In the hierarchical architecture cloudlets are located
between the device cloudlets and cloud structure.



Mobile Edge Computing it is similar to mobile networking with in the wireless network.
This architecture increases the cloud capabilities and information technology at the one end
of the cellular network. There are many advantages of the fog computing as it provide
compact devices geographical distribution along with mobility support. It provides low
latency, location awareness and very much improvement in the quality of service.

@ Fog Nodes
Ve

User Devices

Figure 1.10 Fog Computing Architecture

More business agility and low operating cost. These important advantages of fog
computing are very useful for the developer while designing and developing the
applications.
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Figure 1.11 Fog computing

some critical fog issues with the fog architecture is very useful still it has some of the issues
associated with it. Some security based issues with fog. Many of the security issues are still
faced with fog computing as fog node are present at the edge of network and very close to
the operating devices in the cloud which includes user authentication at different gateway

10



level for example a device is connected and it had been allocated IP address and malicious
user can easily change many configuration with this device and with false IP address can
get access to admin configuration file. New approaches like minimum latency, network,
bandwidth measurement, address security, collecting data securely across all the devices in

the network and managing data processing effectively.
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CHAPTER 2

LITERATURE SURVEY

Lin et al. [1] described methodology to enable mobile devices reduce power consumption
using the algorithm in which mobile cloud computing in short MCC task scheduling is
done. Algorithm creates a list of the task and make task schedule and after that it transfer
the task to local unit to decrease the amount of power consumption. It check for the task
that need that needed to be loaded to cloud and migrate other remaining tasks to the local
unit and reduce the power consumed for processing all the task by calculating the execution
time requirement and applying DVFS technique. This algorithm particularly optimizes the
task on devices which are power backup from the battery source. This algorithm also uses
other algorithm for the task migration in order to decrease scheduling delay while
transferring the task to cloud.

Guan et al [2] using layer based architecture devised EVGPU. It has two layer control
architecture which help in better performance by the graphical processing unit and is best
for use in the cloud gaming. As we know in the architecture there are two layers in the first
layer proportional Integral controller PIC is integrated which make sure SLA and count the
all the frames per seconds for each game based between the specified level of the threshold.
The second layer of two layer control architecture controls the graphical processing unit
frequency and manipulate through DVFS after analyzing the frame per second. This
process reduces the power consumption.

Jeyarani et al. [3] using pattern analyses power aware scheduler which check all the history
of the arrivals tasks and after that it allocates the different resources. To reduces the power
consumption and conserve power different policy are implemented like adaptive
provisioning policy integrated with other policy like power aware allocation policy. Using
these policy chip aware virtual machine is adjusted. Transition between sleep state and
power saving is checked but still this organization of component methodology many times
get failed to find the exact task requesting pattern.

12



Quan et al. [4] in his finding researched and proposed methodology to optimize the
allocation of the resources and transfer the task workload to the processing unit. Depending
on the allocation of the resources and distribution of the workload the operating frequency
of the core in processor. This whole process is done by moving the application with much
more load server to other server which has less load with latest operating system and
software in order to conserve higher amount of power. All the server which are not getting
the service request are put to sleep mode.

R.Jeyarani [5 proposed and mentioned a energy saving strategy which works in three
phases. The task replication management use of the efficient algorithm to make changes in
the servers cluster configuration and the machine state mode transition. It enables the
energy management in more efficient way. Moreover in his performed experiment
simulation proves that methodology is good for power conservation.

Rajkumar Buyya [6], in his research work devise PAVMP. Using this total power used in
all the servers together can be reduced to significantly higher amount as comparatively to

the usage. This methodology never effect the system’s performance.

Liang Lua proposed [7] mentioned useful important tools which are necessary for the
implementation of the simulator used for the energy conservation experiment DVFS
technique is used for reducing the power conservation.

Amrit pal Singh proposed [8] mentioned a policy approach in his methodology. Policy
introduces a new way to dynamically allocate the virtual machine. As per user requirement
methodology take the virtual machine to the server. This help in improving system perform
along with the reduction in the power usage.

Antomn Beloglzov [9] describe the information regarding the cloud and different services

and resources served by the cloud environment. Author alos mentioned some virtual

machine migration policies.
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Hetal [10] introduces methodology in which host selction policy is introduced and two host
are selected. Task mapping approach is used for the allocation of the virtual server for
reducing the power usage further simulation experiment showed positive results regarding
usage consumption,

Nikzad babis [11] devised algorithm to scale the frequency using DVFS. Algorithm showed
in the simulation that there was reduction in the amount of the power usage by the
processor. A formulae is devised in his work to optimize the energy consumption and in
the final optimal frequency is choosen for achieving the reduction in the power usage.

[12] S. Nedachi [13] V. Valances showed methodology to achieve reduction in the energy
consumption while sharing the large data files like video file chunks and other data from
central data center server.

In [14] A. feldmam [15] J Baly a described the methodology to efficiently distribute among
users. Central user similar to peer to peer data transfer from central server and showed this
methodology conserve more energy as compare to the other modals in which data is transfer
among devices. Author also showed that due to different models used among different user
devices there is significant increase in overall usage across all the devices used during the
whole process.

Author [16] [17] [18] proposed different architecture of cloud. These architecture cover the
analysis of resources and implementing resource management efficiently and resolved
many problems arises during transmission of data in the network.

M.M. Alabbadi [19] showed that cloud devices and fog devices uses cloud and fog
architecture together for completing their task and many devices are depended on the each
other.

R.Romana [20] described methodology to perform the analysis of all the information shared
with the fog computing device inside the same network. It enable for the analytics done at
global level using central data spread across the globe.

14



CHAPTER 3

PROBLEM DESCRIPTION

With the increase in the number of the devices along with the speed at which these devices
are expanding to the peoples around the globe. There arises a lot of issues some of which
are security, privacy, services, demand which are still growing. Along with these there
comes increase in the demand of the power usage because of these demands. There are
many projects were implemented like hydro projects to overcome these issues. Still hydro
projects are not feasible everywhere because it needs structure like river flowing through
mountains where dams can be constructed or built to generate the electric power.
Unavailability of resources leads to development of other resources like tidal energy, wind
energy etc. These resources are covered under the green computing. Still the demand for
the green computing is getting completed to overcome these many coal based architecture
to generate electricity to generate electricity are used. Further these have issue like
production of the carbon dioxide which plays crucial role in the greenhouse effect. At the
large level these power technique are associated with millions of devices together can
conserve large sum of power.

Some crucial critical problems in cloud and fog computing resources:-

1. Wastage of Power usage

Absence of energy conservation technique in the devices results in the wastage of power
and this further leads to growth of more power usage because of the power hungry devices.

2. Use of Resources for no purpose

It includes the selection of wrong devices or algorithm which require more power usage for
completion of task which are not important.

15



3. Loss of Energy Loss

Due to unwanted errors which cannot be removed using today’s technology there is loss of
power usage in the devices.
4. Higher Power Consumption

Most of the computing resources uses the higher power consumption for the completion of
the assigned workload. As the amount of power consumption increases a lot of energy is
also wasted in the work of high around the computing devices.

5. Less Task Processing Rates

The task processing rate of the devices used for the cloud computing and devices used in
the fog computing for the transfer of data is very less. 6. Loss of the critical data

A lot of data is wasted because of the bugs or error caused during the processing or
transferring of data in the devices.

7. More Costing (in term of time and energy)

As the demand for the energy increases and less processing and data transferring rate leads
to increase the cost in term of time and energy used for completion of the task.

16



CHAPTER 4

PROPOSED SOLUTION

In this project we will review small servers (Nano data centers) presented in user end
devices for hosting and distributing content and applications in a peer-to-peer (P2P)
fashion. These small server saves the data locally and transfer the data to the main server
along with all the important information. Our devised methodology check for service
request from the different devices on the network and processes the information using the
algorithm and apply the appropriate configuration and setting to the frequency of the
processor to use the power usage more efficiently with much more fast data processing
rate. After completion of the process main server also provide result and percentage of the
improvement in the processing rate along with the time associated with it. The fog
comprises of fog nodes. There are different points of view on energy consumption during
the data storage and data distribution among the user end devices/nodes. In this project, we
aim to collaborate the fog computing and cloud computing resources for achieving lower
energy consumption across the computing resources. We will look for the different points
and analyze small servers and the centralized server and making them using lower power
consumption. We will take an end to end network architecture which contains all the
network resources used for the fog computing. Finding the way network nodes transmit the
data, access the data from the central network data center and the small data center. After
that we will look for the different energy consumption models for data distribution in our
end network. Using the best techniques, we will lower the power consumption among the
different fog computing resources to achieve the maximum efficiency with lower power
consumption.

17



CHAPTER 5

METHODOLOGY

Implementation of DVFS contains installing the DVFS module.

Various steps after installing the module for the implementing the DVFS.

1. Initializing the Virtual Machine

2. Creating the data center

3. Create the host as the virtual machine is initialized and Nano Data Center are connected
to host.

Applying the technique to the virtual machine server and the host. Our devised
methodology check for the different factors like time, data space, frequency used for the
processor.

Allocate cloudlets to the virtual machines. Set load after allocating cloudlets to virtual
machines. Calculation of power consumption and time used at the regular time of interval.
These interval are defined before starting the simulation. The underutilized host are
detected. Switch off the underutilized host to lower power saving modes.

The energy saving algorithm that we are take use in our project here is DVFS. This
technique keep checking after regular interval of time whether any host has utilization less
than the average workload set in the previous step. If any such host is found that host is
send on the power saving mode of DVFS. DVFS also has a provision according to which,
a host with 0% utilization changes its state to sleep mode or power off mode to save the
energy.

18



Keeping eye on the energy consumption by fog computing resources and the data centers
associated with the fog devices.
Network topology for both Centralized Data Centers and Small Data Centers.

Figure 5.1 Topology of devices across the network

19



Network model for centralized data centers.

Figure 5.2 Topology of Cloud Servers

Energy consumption models for network equipment.

Energy consumed in Centralized Data Centers and small Data Centers.

Measurement of the following data:-

1. Traffic measurements.
2. Power measurements.
3. Energy consumption comparison.

20



CHAPTER 6

IMPLEMENTATION AND EXPERIMENT

Start

l

Initialize the virtual machine

1

Creating the data center

I

Allocate the cloudlets to Vm’s

1

Apply the DVFS technique

1

Analysis of proposed algorithm

Fig. [c] DVFS Implementation Flow Diagram

After the initialization of the simulation setup which include turning on all the virtual
servers and the electronic devices on the network the devices start. Devices starts sending
data to the devices start sending data to the Nano data center. Nano data center using the
DVFS process the data and store the information at the local unit. After a specified interval
of time the data is transferred to the main server where all the data is collected and

21



information is processed. Nano data center and the main server process the data with the

DVEFS configuration and setting and completes the task with much more improvement in

the processing speed along with the reduction in the power usage.

Topology of the network and network devices are generated using the software cisco packet

tracer. All the electronics devices can be made to change their working state to work idle

or turn off or sleep mode. Topology shows the arrangement of these devices using the fog

architecture along with the services from the cloud server environment. Using the cloudsim

framework the DVFS algorithm is implemented.

Algorithm simulation is implemented using the JAVA Eclipse software. After the

initialization of the simulation devices send request to turn on all the virtual device and

start sending random data to the main server.
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1467000.0 / ops time | 2481€70.0 / freq 1 £

Figure 6.3 Task time measurement

10 = ID0A0Z1, runtiiwe xml = 334%,0732 , runtime = 2460000

- 1’1.21}‘ o rantime = 492000
= 1.5%43 , runtime = 2090

" 5.9904 , zuntine = £000

= 14€€,4700 , runtime = 1467000
= 33,0000, rumcize = 33000

= 3.4¢61% ., Tuncime = 3000

14 = IDOO0ZE, runtiise aml = 2.1762 , zuntime = 3000
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<terminated> Simulation (2) [Ja\_fa Application] C:\Program Files}Java\jrﬂ .8.0_201\bin\javaw.exe (May 8, 2019 2:50:35 PM)

basic time : 4000.0 / opt time : 5882.4 / freq : O
basic time : 3000.0 / opt time : 3030.0 / freq : 4

-— Schedule time (ms):102

—-— Provisioning:

id:0 RAM:65536 start:0 end:2349 mips: 941.2
id:1 RAM:65536 start:0 end:2349 mips: 941.2
id:2 RAM:65536 start:0 end:2349 mips: 941.2
id:3 RAM:65536 start:0 end:2349 mips: 941.2
id:4 RAM:65536 start:0 end:2349 mips: 941.2
id:S5S RAM:65536 start:0 end:2349 mips: 941.2
id:6 RAM: 65536 start:0 end:2349 mips: 941.2
id:7 RAM: 65536 start:0 end:2349 mips: 941.2
id:8 RAM:65536 start:0 end:2349 mips: 941.2
id:9 RAM:65536 start:0 end:2349 mips: 941.2
id:10 RAM:65536 start:0 end:2349 mips: 941.
id:11 RAM:65536 start:0 end:2349 mips: 941.
id:12 RAM:65536 start:0 end:2349 mips: 941.
id:13 RAM:65536 start:0 end:2349 mips: 941.
id:14 RAM:65536 start:0 end:2349 mips: 941.
id:15 RAM:65536 start:0 end:2349 mips: 941.2
id:16 RAM:65536 start:0 end:2349 mips: 941.2
id:17 RAM:65536 start:0 end:2349 mips: 941.2
id:18 RAM:65536 start:0 end:2349 mips: 1411.8
id:19 RAM:65536 start:0 end:2349 mips: 941.2
id:20 RAM:65536 start:0 end:2349 mips: 941.2
id:21 RAM:65536 start:0 end:2349 mips: 2000.0
id:22 RAM:65536 start:0 end:2349 mips: 2000.0
id:23 RAM:65536 start:0 end:2349 mips: 941.2

fiffddfdgdddgdgdgdgdgdades

Figure 6.4 Initialize Virtual Machines

% Problems @ Javadoc [, Declaration <" Search | & Console &2 | &g Progress DI & IRERAN S
<termi d> Simulation (2) [Java Application] C:\Program Files\Java\jre1.8.0_201\bin\javaw.exe (May 8, 2019 2:50:35 PM)

—— VMFZ7: 27

-- VM#28: 28

-- Data located at:
5.000000014901161:
5.000000014901161:
5.000000014901161:

#0 created.
#1 created.
#2 created.

™

™

M
5.000000014901161: VM #3 creaced.
5.000000014901161: VM #4 created.
5.000000014901161: VM #5 created.
5.000000014901161: VM #6 created.
5.000000014901161: VM #7 created.
5.000000014901161: VM #8 created.
5.000000014901161: VM #9 created.
5.000000014901161: VM #10 created.
5.000000014901161: VM #11 created.
5.000000014901161: VM #12 created.
5.000000014901161: VM #13 created.
5.000000014901161: VM #14 created.
5.000000014901161: VM #15 created.
5.000000014901161: VM #16 created.
5.000000014901161: VM #17 created.
5.000000014901161: VM #18 created.
5.000000014901161: VM #19 created.
5.000000014901161: VM #20 created.
5.000000014901161: VM #21 created.
5.000000014901161: VM #22 created.
5.000000014901161: VM

#23 created.

Figure 6.5 Initialize Virtual Servers
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<tel

. erobieme @ Jaedoc [ Decatabon -+ Searen T Conroe 5 Progeens & XK SiEe
«termingted> Smulstion () [leva Apphcation] C\Progesm Files\evetyret 8.0 201 sn' jrvew e (Mey & 2018 25005 PM)
113.3000000178814s Task 12 dispatohed to VMBI

28141 Task B dispazched o VMEE
s

End of cloudlet 1I send event CLOUDLET RETURN

35.73930RR0QI0TUS: Tawk i3 finssbed.

115.72930841€107T05¢ Tramaferring datalcvems $11 fxom VM $1I o VM 30
End of cloudlet 0 send event CLOUVDLET RETURN

I17.724546500165541 Task 5 finmished.

117.72495650016994; Trameferring dasalcem #7 from VM #F to VM #0C

2000000178844 Task | dispazebed to VMEL

Task 13 dispavched to VM#1D
Task 1€ Aispacched to VHHLE

— — 1
——y ——————eeee 11
S ) i 16

End of cloudlet | send event CLOUDLET RETURN
End of cloudlec 13 send event CLCOUDLET RETURN
Esd of cloudlet 16 send event CLOUDLET RETURN
I30.724946500165551 Tasx 1 firished.

0

3994059018993 TranoferTing dasaitem #0 from V™ #1 to VB #0
2454650016555 Taak 13 fintaked.
7249463001€95%1 Transferring dasaltem #i2 from VM #1) to VM #0

20.724504E600016955: Task 1€ finishad.
120.725246%0016%9%; Tranaferring catalvem #15 from VM §16 to VM #0
12€_20000002788254: Task 1P sisgarchad o VLS

I 15

137.2000000178814: Task £ dispatched o VHIE

Figure 6.6 Turning off cloudlets after completion of task

d> Simulation (2) [Java Application] C:\Program Files\Java\jre1.8.0_201\bin\javaw.exe (May 8, 2019 2:50:35 PM)

CloudinformationsService: Notify all CloudSim entiti€s for shutting down.
Datacenter is shutting down...

Simulation completed.

WORKFLOW EXECUTION SUMMARY

= Task

(]

12
8
1
i3
16
5
2
]
3
11
15
14
7
17
4
10
6
0
19
20
18
21
22
23

Status

SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS

Start Time Execution Time (s) Finish Time
113.4 2.12 115.52
115.4 2.12 117.52
118.4 2.12 120.52
118.4 2.12 120.52
118.4 2,12 120.52
127.4 1.06 128.46
131.4 2.12 133.52
131.4 2.12 133.52
133.4 2.12 135.52
135.4 1.06 136.4¢6
135.4 1.06 136.46
137.4 1.06 138.4¢6
137.4 2.12 139.52
139.4 2.12 141.52
141.4 1.06 142.46
141.4 2.12 143.52
146.4 2.12 148.52
149.37 1.06 150.44
126.4 51 177.4
134.4 47.81 182.21
133.4 695.57 828.97
138.4 1225 1363.4
1366.72 246 1612.72
1613.57 2.12 1615.69

Figure 6.7 Simulation - Datacenter runtime data
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<terminated> Simulation (2) [Java Application] C:\Program Files\Java\jre1.8.0_201\bin\javaw.exe (May 8, 2019 2:30:35 PM)

=25 SUCCESS 1613.57 733.5 2347.07

= 28 SUCCESS 2348.06 1.5 2349.5¢6

= Deadline: 2351

= Finish time: 2349.0

= Makespan: 234¢€

= Violation: false

——————— END OF SUMMARY =

task : O app au CP : false => power utilise : 140.0/228.0length = 1.0624734381€40337
task : 1 app au CP : false => power utilise : 140.0/228.0length = 2.124%4687632809¢6

task : 2 app au CP false => power utilise : 140.0/228.0length = 2.1243093922€51894
task : 3 app au CP : false => power utilise : 140.0/228.0length = 2.124096897577573

task : 4 app au CP : false => power utilise : 140.0/228.0length = 1.0624734381€640337
task : 5 app au CP : false => power utilise : 140.0/228.0length = 1.0624734381€40337
task : 6 app au CP : false => power utilise : 140.0/228.0length = 2.124546876328096

task : 7 app au CP : false => power utilise : 140.0/228.0length = 2.1243093922€51894
task : 8 app au CP false => power utilise : 140.0/228.0length = 2.1249%468763280817
task : 9 app au CP : false => power utilise : 140.0/228.0length = 2.1243093922€51894
task : 10 app au CP : false => power utilise : 140.0/228.0length = 2.1249463763280674
task : 11 app au CP : false => power utilise : 140.0/228.0length = 1.0622609434764172
task : 12 app au CP : false => power utilise : 140.0/228.0Clength = 2.1243093922651894
task : 13 app au CP : false => power utilise : 140.0/228.0length = 2.124946876328096
task : 14 app au CP : false => power utilise : 140.0/228.0length = 1.0624734381640337
task : 15 app au CP : false => power utilise : 140.0/228.0length = 1.0622609434764172
task : 1€ app au CP : false => power utilise : 140.0/228.0length = 2.124946376328096
task : 17 app au CP : false => power utilise : 140.0/228.0length = 2.1243093922651894
task : 18 app au CP : false => power utilise : 153.0/249.0length = 695.5658946145559
task : 19 app au CP : false => power utilise : 140.0/228.0length = 50.95768381982574
task : 20 app au CP : false => power utilise : 140.0/228.0length = 47.81068849470887

Figure 6.8 Summary of Simulation

The energy saving algorithm that we are take use in our project here is DVFS. This
technique keep checking after regular interval of time whether any host has utilization less
than the average workload set in the previous step. If any such host is found that host is
send on the power saving mode of DVFS. DVFS also has a provision according to which,
a host with 0% utilization changes its state to sleep mode or power off mode to save the
energy.
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Simulation Results:

Resulttet - Notepad - [ u] X

File Edt Foomat Yiew Help
| DAG_FILE - dag/Sipht 38.xm]1 OPTIMIZE - true DVFS Mode - optimal Energy - 2815.3556303114536 End Time - 2340.0
DaG_FILE - dag/Sipht_30.xml OPTIMIZE - false OWFS Mode - optimal Energy - 3241.1699125020855 End Time - 2349.9

Figure 6.9 Simulation Result

DAG FILE - dag/Sipht 30.xml

OPTIMIZE - false

DVFS Mode - optimal

Energy — 3241.1699125020855
End Time - 2349.0

DAG_FILE - dag/Sipht_ 30.xml

OPTIMIZE - true

DVFS Mode - optimal

Energy — 2815.3556393114536&
End Time - 2349.0

DAG FILE - dag/Sipht_ 30.xml

OPTIMIZE - false

DVFS Mode - optimal

Energy — 3241.1699125020855
End Time - 2349.0

DAG FILE - dag/Sipht 30.xml

OPTIMIZE - true

DVFS Mode - optimal

Energy — 2815.3556393114536
End Time - 2349.0

Figure 6.10 Simulation Result Comparison

Result shows when the DVFS Optimization is set to True and DVFS Mode is optimal the
energy used by the virtual machine is lower.
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CHAPTER 7

CONCLUSION

Using the advance algorithms we can measure the different like time, clock frequency of
the processor during the service request and processing of the data in the processor. In this
project we used different electronic devices and the sensor. These devices send the
information is processed and then the useful information it send to the main server with
regular interval of time. Moreover the simulation result showed for example as there are a
lot of devices installed in Danielle Swanny’s hospital including the sensor’s device. Using
our methodology the simulation showed there was reduction in power usage by the devices.
If these technique all used at large global level we can achieve a lot of energy conservation
leading to green computing.

Hence, our simulation result showed there is reduction in the power usage among the
devices we used.

28



CHAPTER 8

FUTURE WORK

Cloud Computing is growing and its use is increasing from big organizations to the home
user.

This results in the increase in the demand of the cloud computing resources. With the
introduction of the Internet of Things (IoT) use of the cloud computing emerged as
backbone for these services.

Advanced Scheduling Algorithm reduces the power consumption and increased the
efficiency to a greater extent. This provides a vast area where further research can be done
to make efficient user of the power consumption and processing power of the cloud servers.
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