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ABSTRACT

With the development of edge devices and mobile devices, the authenticated fast access for the networks
is necessary and important. To make the edge and mobile devices smart, fast, and for the better quality
of service (QoS), fog computing is an efficient way. Fog computing is providing the way for resource
provisioning, service providers, high response time, and the best solution for mobile network traffic. In
this chapter, the proposed method is for handling the fog resource management using efficient offloading
mechanism. Offloading is done based on machine learning prediction technology and also by using the
KNN algorithm to identify the nearest fog nodes to offload. The proposed method minimizes the energy
consumption, latency and improves the QoS for edge devices, loT devices, and mobile devices.

INTRODUCTION

In this era, the most upcoming technique is the edge devices IoI’ and mobile device users are increasing
in drastic manner. By this same speed, the high complexity real time applications and data intensive
applications gadgets such as Virtual Reality, Augmented Reality, Drones are developed. The resources
limitations, energy consumption, mobile network traffic, high computation and storage are the main
difficulties facing by the user. It is very difficult to solve these limitations with cloud computing model
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to support the cloud, a new concept to deploy task and storage, edge computing, fog computing, mobile
edge computing are introduced.

To overcome the challenges and to support the cloud fog computing is proposed by Cisco, virtual
platform provides storage, computation, network services and plays its role between the end devices
and cloud (Bonomi et al., 2012). A decentralized networks which performs actions as cloud server but
it relays on the cloud computing for high computation (Mahmud & Buyya, 2017). It performs wonders
for edge devices, IoT devices and mobile devices due its low latency for real time applications and low
mobile network traffic. In fog computing, main challenge is resource allocation and heterogeneous devices.

Offloading (Hyytia, Spyropoulos & Ott, 2015) is the way of transferring the task from the edge device
to the fog nodes or to the cloud. Due to large complex applications and lack of resource its task or the
part of the task offloaded is to the cloud or to the fog node to overcome the above mentioned challenges.
Offloading decision is made based on the prediction technology and KNN algorithms to provide the best
resource management for fog nodes. The important of fog computing and its characteristics are represented
the energy minimization IoT devices resource management is discussed (Dastjerdi & Buyya, 2017).

Machine learning is way to increase the intelligence of the system and it is important to analyze. It
is the way of learning the system for high computational real time applications (Angra & Ahuja, 2017).
Detailed learning process about the data to understand and to classify accordingly will lead to improve
the knowledge about the data (Mitchell, 1997). Machine learning algorithms applied to large data set to
learn the data. Machine learning algorithm is used to improve problem solving with the prior knowledge
about the data. It leads the dataset to train according to the learned information and it will find the way
to reduce the problem and improves its performance. There some challenges in the machine learning
while using in the data like how much data need to learn?, what algorithm is fit for this data? etc.,

The proposed method of this system used the machine learning algorithm KNN for resource allocation
in fog nodes. It will show the nearest fog node to the user by using the machine learning KNN algorithm
for efficient offloading and resource management. K- Nearest Neighbors (KNN) (Parsian, 1015) is the
machine learning classification algorithm, here K is a numerical value always greater than 0.

KNN algorithm is used to find out the nearest data points in the dataset using the standard Euclidean
distance. The (KNN) is a non-parametric method used for classification, to calculate the accuracy and
for the validation of the KNN classification confusion matrix and the statistical method likelihood-ration
is also used (Huang et al., 2013).

This chapter covers the introduction about this proposed work with brief discussion. It also includes
about the new techniques, machine learning algorithms how it supports to this proposed system and
also about the issues and challenges with the technique. In related works it shows analyse and survey
about how the fog computing works and its issues, how the machine learning technique and KNN is
useful for making decision and its challenges. In this related work, the discussion about offloading and
its challenges are in wide manner. In the proposed work part it shows how to find the execution location
and how KNN is works with this proposed system.

In the experimental result part, shows how the implementation takes part, how the task identify its
execution location and it also gives how to evaluate and performance accuracy in classification is done,
how R programming is used for statistical learning and how this proposed system implemented using
R. In the last section, discussed about what this proposed system achieves, how the resource managed
in the complex application and it shows the latency and high resource utilization, future work is also
discussed related to this proposed system.

60



7 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/a-novel-resource-management-framework-for-

fog-computing-by-using-machine-learning-algorithm/307446

Related Content

Early Stage Diagnosis of Eye Herpes (NAGIN) by Machine Learning and Image Processing
Technique: Detection and Recognition of Eye Herpes (NAGIN) by Using CAD System Analysis
Kakasaheb Rangnarh Nikam (2022). Research Anthology on Machine Learning Techniques, Methods, and
Applications (pp. 1415-1426).
www.irma-international.org/chapter/early-stage-diagnosis-of-eye-herpes-nagin-by-machine-learning-and-image-

processing-technique/307517

Reliability Analysis of Mofor Injection Substation

Oladimeji Joseph Ayamolowoand Ayodeji Olalekan Salau (2020). Handbook of Research on Engineering
Innovations and Technology Management in Organizations (pp. 91-105).
www.irma-international.org/chapter/reliability-analysis-of-mofor-injection-substation/256671

Assessing Hyper Parameter Optimization and Speedup for Convolutional Neural Networks
Sajid Nazir, Shushma Pateland Dilip Patel (2020). International Journal of Artificial Intelligence and
Machine Learning (pp. 1-17).
www.irma-international.org/article/assessing-hyper-parameter-optimization-and-speedup-for-convolutional-neural-
networks/257269

Analysis of Gravitation-Based Optimization Algorithms for Clustering and Classification
Sajad Ahmad Ratherand P. Shanthi Bala (2020). Handbook of Research on Big Data Clustering and
Machine Learning (pp. 74-99).
www.irma-international.org/chapter/analysis-of-gravitation-based-optimization-algorithms-for-clustering-and-
classification/241371

A Comparative Analysis of Blended Models at Tertiary Level

Vijaya Kumar S.and Tamilarasan P. (2021). Machine Learning Approaches for Improvising Modern
Learning Systems (pp. 248-271).
www.irma-international.org/chapter/a-comparative-analysis-of-blended-models-at-tertiary-level/279387



http://www.igi-global.com/chapter/a-novel-resource-management-framework-for-fog-computing-by-using-machine-learning-algorithm/307446
http://www.igi-global.com/chapter/a-novel-resource-management-framework-for-fog-computing-by-using-machine-learning-algorithm/307446
http://www.irma-international.org/chapter/early-stage-diagnosis-of-eye-herpes-nagin-by-machine-learning-and-image-processing-technique/307517
http://www.irma-international.org/chapter/early-stage-diagnosis-of-eye-herpes-nagin-by-machine-learning-and-image-processing-technique/307517
http://www.irma-international.org/chapter/reliability-analysis-of-mofor-injection-substation/256671
http://www.irma-international.org/article/assessing-hyper-parameter-optimization-and-speedup-for-convolutional-neural-networks/257269
http://www.irma-international.org/article/assessing-hyper-parameter-optimization-and-speedup-for-convolutional-neural-networks/257269
http://www.irma-international.org/chapter/analysis-of-gravitation-based-optimization-algorithms-for-clustering-and-classification/241371
http://www.irma-international.org/chapter/analysis-of-gravitation-based-optimization-algorithms-for-clustering-and-classification/241371
http://www.irma-international.org/chapter/a-comparative-analysis-of-blended-models-at-tertiary-level/279387

