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CHAPTER 1 

 INTRODUCTION  

1.1. Overview 

Most communications service providers (CSPs) have previously organized network function 

virtualization (NFV), and the solutions based on NFV will be expected to increase its penetration 

[1, 2] continuously. The justification for this is that NFV may assist CSPs to decrease costs by 

streamlining operations and minimizing the amount of time and resources required to launch new 

or upgraded services. Implementing NFV-based solutions necessitates significant changes in 

service delivery by CSPs. It includes breaking down benefits into their main components and 

operating those components in a software-based, highly distributed way. Yet, when CSPs embrace 

new, NFV-based delivery models, their old service management methodology breaks into three 

significant dimensions. One dimension along which the model deviates is that a centralized 

management strategy makes sense when the functions and services being controlled are similarly 

centralized. When it comes to those functions and services that have been dis-aggregated into a 

group of highly disseminated components that communicate in a dynamic way with each other, it 

tends to fail. CSPs must build a management solution that gathers management data directly from 

all centralised and decentralised aspects of a service to meet the needs of managing a highly 

distributed system. 

In the conventional centralised management model, comparatively small amounts of 

comprehensive management data are stored for more than a brief period. As a result, the second 

dimension of the model tends to break down. Because each new iteration of mobile services 

generates a growing amount of management data, traditional management systems will save only 

a decreasing fraction of the generated management data. Managing NFV-based services, functions, 

and services necessitates CSPs to adopt an extensive data management methodology to store 

granular management data on a large scale. The ideal management approach fails on the third 

dimension because it concentrates on separate technological domains. To overcome the limits of 

a siloed management approach, an efficient big data solution must enable management data to be 

united with a diverse range of data sources. To meet the real-time needs of a CSP's operations 



2 
 

teams, the resolution must also include a cloud architecture that allows multi-tenancy, ensuring 

that a user or group of users does not negatively affect other users. [3, 4]. 

 

Figure 1.1: Architecture of Managing NFV-based services and functions 

1.2 Big Data and Predictive Analytics 

By introducing big data technology into the organization, big data analytics will assist 

organisations in providing the required overview to business drivers. So, this is an example of 

advanced analytic systems for a large datasets. This is something that traditional data warehousing 

applications can do [5, 6]. Hadoop, MapReduce, massively parallel processing databases, in-

memory databases, search-based applications, data-mining grids, distributed file systems, 

distributed databases, the cloud, and so on are examples of these technologies. Predictive analytics 

uses extensive data to identify significant patterns to forecast future occurrences and evaluate the 

attractiveness of alternative solutions. It may be used on any form of anonymous data, whether it 

is from the past, the present, or the future. It delivers business intelligence about the future by 

utilising significant data insights. 
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1.2.1 Relation between Predictive Analytics and Machine Learning 

The reduction of large volumes of data into information understood and utilised by humans is 

called predictive analytics. Averages and counts are the basic descriptive analytic techniques. This 

approach employs complex techniques from classical statistics, such as regression and decision 

trees, to deliver reliable answers to questions such as, "How precisely would a 10% increase in 

advertising budget affect my sales?" In addition, it results in simulations and "what-if" studies that 

users can learn more about.The technique of computational learning that consists of most Artificial 

Intelligence (AI) applications is called Machine Learning. In machine learning, systems or 

algorithms develop themselves via data experience rather than explicit programming. ML 

algorithms are versatile tools capable of making predictions while learning from billions of pieces 

of data. Machine learning is seen as a modernization of predictive analytics. The backbones of ML 

models are efficient pattern recognition and self-learning, which automatically evolve based on 

changing patterns to allow appropriate actions. [7, 8]. Many businesses now rely on machine 

learning algorithms to better understand their customers and potential income prospects. Hundreds 

of current and newly created machine learning algorithms are used to provide high-end forecasts 

that influence real-time choices while relying less on human interaction. While organisations must 

grasp the distinctions between machine learning and predictive analytics, it is also critical to 

understand how they are connected. Machine learning is a subset of predictive analytics. Despite 

having similar goals and methods, they have two significant variances: 

 ML deals with the predictions and revises the models of the design automatically. On the 

other hand, predictive analytics sternly deals with "cause" data and with "change" data. It 

must be restored. 

 Predictive analytics still depends on human expertise, apart from machine learning, 

testing, and working out the cause and outcome. 

1.3 Distributed Systems Architectural Model 

An architectural model facilitates and summarises the functionality of the various parts of a 

distributed system and considers the location of the parts across the network and the 

interrelationships between these parts, e.g., client-server, peer-to-peer. 
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Client-Server Model: It consists of two parts (see Figure 1.2): 

In the client-consumer process, clients send requests to servers (i.e., invocation). 

In the ServerProvider process, servers send responses to clients (i.e., results). 

.  

Figure 1.2: Client-Server model 

Servers might be clients 

Internet service is a client of a DNS server, a server that translates DNS names to IP addresses) 

[9]. 

Peer-to-Peer Model: In this approach, all processes (objects) have a similar function, 

collaborating as peers to accomplish a distributed activity or computation with no difference 

between clients and servers. (See Figure 1.3). [10]. 

 

Figure 1.3: Peer to Peer model 
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1.4 Cloud Computing 

Generally speaking, cloud computing is a new paradigm for hosting and delivering services over 

the Internet, and it is an abstraction for the complex infrastructure that enables universally 

accessible, convenient, and on-demand network access to a shared pool of configurable computing 

resources (including but not limited to networks, servers, storage, applications, and services), 

which can be rapidly provisioned and released with minimal management effort or service provider 

interaction (i.e., it allows enterprises to start small and increase resources only when there is a rise 

in service demand). By configuring them as a network of virtual services (physical components, 

repository, user-interface, application logic), the clouds hope to influence the next generation of 

data centres by allowing users to access and deploy applications from anywhere else in the world 

on demand at an affordable price. Obviously, it depends on the users' quality of service 

requirements (QoS) [11]. 

The cloud computing paradigm introduces a novel approach to the execution of application 

services. Due to the fact that the cloud is utilised as an application hosting platform, there is no 

longer a need to build up a huge number of hardware and software infrastructures. This allows 

businesses to concentrate on developing and delivering services in a business-like manner. Due to 

the fact that services are provided by the service provider in a cloud computing environment, the 

traditional role of this provider can be divided into two parts: infrastructure providers, who manage 

cloud platforms and lease resources according to a usage-based pricing model; and service 

providers, who rent resources from one or more infrastructure providers in order to serve the end 

users. Figure 1.4 depicts a simplistic representation of cloud computing [12]. 

 

Figure 1.4: Simple Conception of Cloud Computing 
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Added to the advantages of the cloud that attract business owners to migrate their services to a 

cloud environment, there are other prominent characteristics of the cloud which make it charming 

to other familiar users. These characteristics can be summarised in the following points: 

 Multi-Tenancy: The Cloud System framework enables a normal responsibility partition. 

The services in a cloud are co-located at a single data center, which results in management 

and performance issues among the providers of the services. 

 Shared Resource Pooling: A virtualized software model is used by the infrastructure 

provider to provide computer resource sharing (e.g., physical services, storage, and 

networking capabilities) that can be dynamically assigned to a large number of service 

requesters.This dynamic capability of resource assignment provides more benefit to 

operating the costs and managing resource utilisation for the infrastructure provider. 

 Service-Oriented: The framework describes the standardised protocols and interfaces that 

allow developers to operate functions and interior tools such as services that users can 

access without the need to regulate over interior workings (for example, for discovery, 

quality, and data transfer) [13]. By the Service Level Agreement (SLA), each provider 

offers the service negotiated by the user in the cloud. 

 Dynamic Resource Provisioning: Dynamic provisioning of resources is one of the 

foremost characteristics of the cloud. The resources could be achieved and set free on the 

fly in the cloud depending on the current demand requirements. This dynamic scaling 

achieves high levels of reliability and security [14]. 

1.5 Cloud Computing Architecture 

Service-Oriented Architecture (SOA) and Virtualization Technology are the two basic and primary 

concepts on which the Open Architecture of Cloud Computing is based [15]. 

The handling of middleware, how images of the operating systems are handled, and how 

applications are pro-designed and assigned to a slice of a server stack or a suitable physical 

resource is done by Virtualization Technology. The images can be moved from place to place and 

allocated to a production environment on demand. There are two basic methods for cloud 

virtualization. Hardware virtualization is the first method; it is responsible for managing the 

hardware devices in connected mode to increase the system's performance dynamically without 
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affecting any existing process. Software virtualization is the second method; it manages software 

images to enable sharing of the software. The software images are created depending on the degree 

of reusability of a set of software systems comprising applications and middleware of the operating 

systems [16]. Addressing extensibility, reusability, and flexibility of the system brought up the 

software architecture in the name of the Service-Oriented Architecture. SOA is a way of applying 

the system capabilities as services; the interfaces of those services use standard implementation 

and independent descriptions and tools that appear to the final user as a unified component. There 

are many sets of technologies that are used for creating SOA, such as the web service approach 

[17]. Therefore, Cloud Computing uses SOA to construct scalable platforms that will have the 

capability to produce standard-based interfaces, extensible solution architectures, and reusable 

components [18]. 

1.6 Cloud Computing Layered Architecture 

The hardware/datacenter layer, the infrastructure layer, the platform layer, and the application 

layer are the 4 layers of the layered model of architectural cloud computing. Each layer of the 

cloud architecture could be executed as a service to the above layer, and vice versa, the above layer 

could be the customer of the below one. Cloud architecture provides three types of services: 

Platform as a Service (PaaS), Infrastructure as a Service (IaaS), and Software as a Service (SaaS). 

architectural model, which will be discussed in 

more detail as follows: 

 

Figure 1.5: Cloud Computing Layered Architecture 
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 The Hardware Layer: Physical hardware that is delivered by the cloud is managed and 

built up the resources for the cloud is represented by this layer. Data centres are the 

common places to execute hardware layers. Thousands of servers, which are prearranged 

on racks internally linked through switches and routers, are usually present in the data 

centers. Generally, the cloud service provider provides the hardware service, making it the 

least significant layer in the architecture of the cloud. Finally, through the usage of several 

hardware platforms to make the system fault tolerant, the hardware layer can be made fault 

tolerant [19]. 

 The Infrastructure Layer: This is also called the virtualization layer. The infrastructure 

layer creates a pool of computing and storage resources by separating the resources into 

physical and virtual resources through the usage of virtualization technologies such as Xen, 

KVM, and VMware. It provides Infrastructure as a Service (IaaS) that enables on-demand 

provisioning of infrastructural resources that are based on VMs. The Cloud sets up the 

sted in data centres 

and possessed by the IaaS providers, and then the consumers are owed based on a pay-per-

use [20]. 

 The Platform Layer: it is built upon the infrastructure layer; it is laid upon the platform 

layer that provides Platform as a Service (PaaS) that includes operating systems and 

application frameworks [21]. Here on this layer, the development tool is hosted itself and 

managed via a browser for the solutions. PaaS gives developers the ability to build web 

applications without installing external applications and can deploy them without any 

uniquely specified administrative skills. Examples of PaaS providers are Google App 

Engine [22], Microsoft Windows Azure [23], and Force.com [24]. 

 The Application Layer: It is the highest level of the Cloud Computing grading; Software 

as a Service (SaaS) is presented by the application layer for delivering on-demand actual 

cloud applications.The cloud applications are reachable from multiple user devices via a 

user interface such as an internet browser (e.g., web-based email) or programme interface, 

and the underlying cloud infrastructure is not necessarily managed and dealt with by the 

user (e.g., individual application capabilities, network, storage, 
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Recent services and applications have migrated to the cloud computing-based paradigm in which 

users attain computing resources from large-scale data centres of service providers. The user 

accesses the applications and services that are typically hosted and run on virtual machines in the 

interconnected data centers. Providing a suitable computing resource to the users' request in an 

efficient manner is called resource provision [25]. Optimality of resource provisioning is an NP 

problem that needs to be solved. Soft computing, such as genetic, swarm, neural, and fuzzy 

computing, aids in surmounting these NP problems by using inexact methods to give useful but 

inexact answers to intractable problems. 

1.7 Major Challenges 

The Cloud provides a number of features to all the clients. However, there are numerous major 

challenges that are not taken into account for the business.These are listed in [26]: 

1.7.1 Resource Administration 

Cloud services are available on a pay-per-use basis. Resources are allocated dynamically and it 

provides a reliable service for the business [27-30]. Clients or stakeholders demand numerous 

services for their businesses, and all the services must run concurrently for their businesses. A 

Cloud Service Provider (CSP) is responsible for providing the resources to the clients and ensuring 

whether the clients' requirements are satisfied. Resource management includes three core ideas: 

resource provisioning, resource scheduling, and resource monitoring. A cloud user sends the 

requests and requirements to the CSP for processing. The request is processed within the minimum 

time and minimum cost. Resources are provisioned based on the user requests and it achieves high 

resource utilisation and availability from the group of resources (r1, r2, r3 rn) and group of 

workloads (w1, w2, w3 ..., Wm). By using resource provisioning, the mapping of workload and 

resources can be done based on the user requests. It is used to enhance the performance of the 

cloud. Working degradation occurs as a result of execution cost, SLA violation, configuration 

change, and resource cost. In the cloud, efficient and dynamic resource allocation is preferred for 

improved performance. 
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1.7.2 Resource Provisioning 

Because of the non-availability of cloud resources, resource provisioning is a trivial task. 

Provisioning the correct resources to the user's requests depends on user requirements and 

availability [31, 32]. It is difficult to identify and provide the appropriate resources for user 

requests as well as pair the resources with workload. For example, the user workloads (w1, w2, w3 

,..., wm) and resources (r1, r2, r3 rn). res ={r1 k Trn is the 

entire number of resources. wtot={wi i Twm is the total 

number of workloads.  

 

Figure 1.6: Resource Provisioning model 

As represented in Figure 1.6, cloud users send requests to the Resource Provisioning Admin (RPA) 

and send the workloads. The admin processes the requests and identifies the resources using 

resource discovery based on the user requests. Cloud Resources will have all the information about 

the resources and their pools.  

1.7.3 Resource Provisioning issues 

Resource provisioning is used to identify the appropriate resources for the user requests and 

allocate the correct workloads within the time frame for the benefit of applications to effectively 

use the resources [33, 34]. To achieve maximum throughput and minimum execution time, the 

workload and resource allocation should be done automatically. An effective resource 
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provisioning and workload balancing for the cloud application is required to improve performance 

factors such as availability, reliability, security, and CPU utilization. 

1.7.4 Resource Scheduling 

The trivial tasks of resource provisioning comprise ambiguity and different sets of resources. 

These problems are not fixed with the old resource provisioning methods in the cloud. To achieve 

a better cloud workforce, efficient and workload-balanced cloud services are adapted within the 

cloud platforms. Resource scheduling [35, 36] includes two core ideas: Allocation of resources 

and mapping of resources. Allocation of resources will be completed by identifying the appropriate 

resource for the appropriate workload within the time frame.By fixing the resources used and 

released in the cloud, we can calculate the amount of resources needed and schedule the workload 

requests on time. The mapping of resources is to identify and map resources and workloads in the 

cloud to achieve maximum efficiency. The performance factors are considered for the cloud 

service availability. Due to changes in workload requirements, effective and efficient resource 

provisioning is needed for better cloud service. To avoid the over-provisioning and under-

provisioning of resources, a huge number of resources are needed, and monitoring the resources is 

also a big task in the cloud. 

1.7.5 Resource Management 

To increase the performance of the cloud, resource monitoring is needed for the cloud. A resource 

monitor will analyse the resource performance and utilisation and Service Level Agreements 

(SLA). An SLA can be created between the cloud provider and the cloud user for better cloud 

service. By using the monitoring, the SLA violations and deviations can be identified, and we can 

calculate the resources utilised in the period. If any unexpected loss of resources occurs, it will 

also be notified by using the monitoring. To achieve maximum throughput, the deviation should 

be minimal compared to the threshold value set in the SLA. Resource monitoring is used for 

measuring CPU utilisation and memory usage. CSP has to maintain the number of resources 

needed for quality service when an enormous load happens in the cloud. The two primary functions 

of resource monitoring are: 
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(i) Cloud user requests are processed with cost and time minimization and without SLA 

deviation. 

(ii) CSP provides the resources and executes the requests (workloads) within the specified 

time. By using resource monitoring, we can analyse the usage of resources, deviation from 

SLA, and requirements. It can be used for monitoring the resources and to achieve 

performance parameters like availability, authenticity, and integrity. 

1.7.6 Cloud Cost 

If a user needs packaged software, they may intend to purchase a license, hardware, server, and 

support staff. Scaling is problematic in this software because the scale up and down can be 

expensive and require experienced people to setup the software. In these scenarios, the cost is 

difficult to estimate. In the cloud, the CSP provides everything to the users, and scaling is simple. 

Cloud computing costs are easily quantifiable and communicated to the user.Users pay only for 

the resources they use. CSP estimates the resources going to be used for the user requests and the 

barrier of entry is low. For building a datacenter, using the cloud is the best option. A data centre 

can be built module by module. Each module will have 1000 systems. Modules need electricity 

and network connections for better service. Install once and run every time is a concept in a 

datacenter. It decreases the maintenance cost and increases the life time of service. By using a 

virtual server, we can reduce the huge number of physical resources in the cloud. A cost analysis 

tool may be used to help companies find the usage of a particular business and its operations. 

1.7.7 Cloud Service Provider Reliability 

To provide an efficient cloud service, the resource should always be available and responsive to 

the user's requests. Software reliability is the likelihood that software will perform at the desired 

conditions and at the desired time, providing the environment it is designed for. Four main goals 

to achieve reliability are 

1. Maximize service availability: As long as the customer wants to connect to the internet, they 

must be able to connect to the service. 

2. Minimize the impact of failures: Recommendations to satisfy the customer's needs 1) work to 

minimise the impact of leverage on customers. If the remote server goes down, the customer is 
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still able to use the service to complete the task. 2) Reduce the number of customers who are 

impacted by the leverage.Design a service to isolate it quickly. So that if one service goes down, 

they can use the part of another service to access it quickly. 3) Reducing the amount of time 

customers can use the service. 

3. Maximize performance and capacity: When an unexpected spike or traffic occurs, it reduces 

the low performance of the customer. By using the priority system, which allocates the resources 

for high-priority requests. 

4. Maximize business continuity: If any disaster happens, the quick recovery of all the customer 

data is needed. Create an automated recovery to increase the integrity of customer data. 

1.7.8 Admission Control 

In the cloud, users produce distinct requests with specific limtations to the cloud service provider. 

User requests are self-confessed and planned based on the accessible resources that are verified by 

using the admission control. CSP has to update the resource allocation and scheduling strategies 

frequently so that the resource availability can be known to everyone. If any new request is 

submitted, it will be serviced based on the existing request priority and resources available. If 

multiple requests are placed, a new priority policy will be implemented in the CSP and the optimal 

solution will be given to the users based on the resource availability [37]. For example, some 

requests should be handled with stringent deadline requirements since they are related to safety-

critical services. These requests are considered more critical than other, less stringent requests. 

High priority requests are served first, and low priority requests are served later. If a request is 

placed with multiple constraints like (security, cost, availability), it can be processed and the 

optimised solution can be provided. 

1.7.9 Energy Management 

Energy management in the cloud plays a major role in the cloud. Increasing the energy efficiency 

of the cloud is a major task in the cloud. By building energy-efficient devices and using green 

computing technology, we increase the efficiency of the cloud. It is affected by the hardware, CPU 

speed, and heat-generating devices. By using energy-efficient techniques, they increase the 

application performance. 
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1.7.10 Bandwidth 

Bandwidth is an important parameter in the cloud, and because it is limited, only cloud 

performance can be measured.Cloud computing is basically based on the internet and its speed. 

By using efficient strategies, the speed can be increased and the performance of the network can 

be achieved. 

1.7.11 Traffic Management and Analysis 

Performance can be degraded due to network traffic and delays. Planning the right model and 

allocating the right resources will reduce the traffic in the network. Network engineers must 

understand the traffic flows in order to enhance the performance. 

1.7.12 Cloud Security and Privacy 

Security is an important aspect of any technology. Data should be secure and not modifiable by 

any intruder in the network. CSP must satisfy the customer's needs and requirements. For any 

specific service that needs more security, a dedicated security algorithm must be allocated to avoid 

the theft of data. For accessing the content in the cloud, only authorised users are allowed to use 

the service. Attributes like authentication, security, and integrity are achieved to provide a secure 

service in the cloud. 

1.8 Problem Definition 

A Cloud Service Provider (CSP) is the one providing all the resources requested by the user. 

are provided to the user based on their demand and the billing metre is fixed as a service for 

every user. If a user wants to use the Gmail service on the internet, then first the user will connect 

to the internet and then they will be connected to the CSP. Here, CSP refers to Google because 

the Gmail service is provided by the Google Cloud. Google will provide all the physical hardware 

servers based on their disk storage. 

The primary objective is to build useful performance profiles that precisely model and 

predict VNF resource requirements by using machine learning. Consequently, to get improved 

dynamic resource allocation, the use of appropriate machine learning must be done inside the 
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VNF placement algorithms. These methods dynamically scale, position, and assign resources to 

VNFs, addressing the VNF placement problem and demonstrating why it is critical to distribute 

VNF resources appropriately and dynamically according to the current traffic load rather than 

allocating pre-defined, fixed amounts of resources. Finally, we want to show that using machine 

learning-based performance profiles produces better outcomes than simplistic approaches. 

 Some remarkable workload traces are publicly obtainable or have been characterised 

publicly, even though actual data and information about workload characteristics are frequently 

advantageous for the operations behind datacenters. However, the traces are produced by data 

centres like Google, Microsoft, and other enormous data centre (column TS) operators and 

characterise workloads that might be archetypal for MapReduce and some extra additional 

operations for uniquely mentioned (column Workload) organizations. We wisely perceive some 

research that comprises only the requested resource data and has rarely consisted of disk and 

network information. To address the scarcity of resources and data in datacenters, we intend for 

the workload to be characterised by consumer applications that are business-critical. 

To gather large-scale and long-term workload traces from a different cloud datacenter in 

order to solve the above problem, Workload traces contain information such as disc I/O, memory, 

network I/O, CPU, interrelated for used and requested resources. Analyze the fundamental 

statistics of the requested and consumed resources and the time patterns in resource consumption. 

In particular, we look at the peak-to-mean ratio in resource utilization. For this research work is 

to build and improve multi-agent, weighted XGBoost and Spark algorithms and multistage 

traffic load, and delay. There is more space for enhancing the performance and scalability of the 

device. 

1.9 Objectives of the Research 

To address the issues raised above, the primary goal of the research work is to design an efficient 

and dynamic resource provisioning system where resources are readily available when we want 

to use them for a new business trend. To achieve the aforementioned primary goal, the following 

objectives were established: 

1) To maximize Resource Allocation with Virtual Network Function Resource Allocation 

2) To optimise the Dynamic Vrtual Network Function Resource Allocation through Virtual 

Network Function (VNF), performance prediction 
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3) To integrate the Virtual Network Function (VNF) Placement for Load Balancing using 

Machine Learning Techniques 

4) To implement and Model the System Resource usage for Predictive Scheduling using 

Regression Techniques. 

5) To evaluate the performance of our Framework in terms of delay, prediction time, 

placement time, response time, ROC, and mean percentage absolute error. 

 

1.10  Motivation 

Cloud computing systems change every day due to their unpredictable environments. It is very 

hard to obtain exact data on the system. It requires many resources and new policies to manage 

the user requests. The main function of the cloud is to provide high availability of resources for 

users. High availability can be achieved by increasing the performance, functionality, and 

minimising the cost of the cloud. Because of the changing environment, workload cannot be 

predicted.To alleviate this situation, the work conducted first is the complete research on cloud 

datacenter hosted workloads related to business-critical applications. A compilation of large-

scale and long-term workload traces matching requested and utilised resources in a distributed 

data centre serving mission-critical demand. The extensive datasets concentrate on four major 

categories of resources, all of which may become bottlenecks for mission-critical applications: 

disk input and output, CPU, and, in rare research, input of resources in workloads. Then, define 

the demand for and utilisation of these resources and survey fundamental statistics, including 

correlations and basic time patterns. In addition, the utilisation of resources at all hours of the 

day differs considerably. The findings show multiple work submission frequencies at varying 

hours of every given day. Work submission rates typically drop below normal. Because of the 

cost, it will be beneficial to use a public cloud where large data computing clusters can be 

installed. Even though a user pays for data use of virtual machines (VMs), per-second charges 

typically exist. If VMs have to plan any work, they can switch it off to reduce the financial cost. 

They can switch the isolated VMs on if desired.  cloud service companies sell various forms of 

virtual machines at different costs? A smaller virtual computer with a reduced capacity of 

resources is more inexpensive than a bigger virtual machine with a high capacity of resources. 

In this way, they can distribute clusters with smaller VM instances in times of less demand when 

large VMs could be used only in times of need. Schedulers of cluster configurations can trigger 
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the following problems: 

 Digital computers are under-utilized and money is lost on them. This would have a 

significant effect on the cluster, as most of the VMs are switched on 24/7. 

 In the cloud, various kinds of VM instances are accessible for use as worker nodes. 

Composing a cluster of VM instances with just having one form of VM to operate with 

will not be cost effective. This research motivates us to build a system for optimising 

heterogeneous resource distribution in complex environments using Spark. 

1.11 Organization of the Thesis 

The thesis is divided into 6 chapters as follows: 

Chapter 1 provides an overview of distributed systems and their various types, such as cloud 

computing and distributed computing, with the goal of dealing with the environment, 

characteristics, benefits, and challenges of each computing system. 

Chapter 2 is a survey of innovative methods and algorithms that improve NFC scaling and 

placement automation using and without machine learning. Every algorithm is displayed with its 

characteristics, paradigm, flow chart, and pseudo code. Also, this chapter handles the problem and 

how it can be solved by the displayed algorithms. 

Chapter 3 discusses the resource management processes in cloud computing systems and focuses 

on the resource provisioning and allocating problems as they are considered the main research 

issues of this thesis. Also, this chapter displays the different types of provisioning policies and the 

related research, which handle the resource provisioning problem with their advantages and 

shortcomings. 

Chapter 4 presents the evaluation of the suggested machine learning-based dynamic resource 

allocation, which aids in ensuring acceptable service quality while avoiding over-and under-

allocation. Furthermore, it trains and compares resultant models for forecasting VNF resource 

requirements using six different machine learning techniques on real-world VNF data. 

Chapter 5 complete workload traces are critical for addressing different resource management 

concerns in cloud datacenters. to create a model that can estimate resource consumption more 
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intelligently. The experimental findings reveal that the suggested scheme, Scaled Ridge 

Regression Model (L2 regularisation for feature reduction), has a positive influence on resource 

allocation in cloud computing and also provides a comparative analysis of the efficiency of the 

proposed algorithm and other methods. 

Chapter 6 states the conclusion of the work in the thesis and the future work that can be suggested 

depending on the thesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


