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[bookmark: _Toc118721870]How the shift towards Cloud Computing has impacted the industry.
The production, delivery, and implementation of corporate software are impacted by cloud computing's quick uptake. The adoption of cloud computing has wide-ranging effects on the IT sector and related sectors since it influences not only the vendors' business models but also those of other players in the industrial ecosystem. We looked at how each stakeholder was affected by the network's transition to business software running on the cloud. We found that the role of the consulting partner is focused mainly on business processes management, yet the need for technical guidance is still there because of IT security, deployment, interface creation, customisation, and development of mobile apps. The vendor changes into a provider and assumes several responsibilities. The expanding technological platform might be advantageous to outside developers and partners. The user of the Cloud may concentrate on his primary business, but while using cloud Services, we should think about best practises. [1]
	So, with Cloud Computing, most of the resources are maintain, updated, and developed, also scaled, and paid for. The resolution of this change is allowing and pushing others to transfer the software and hardware to Cloud based technology.
	One main reason for migrating to Cloud based is the cost. Increased freedom and, in many circumstances, higher efficiency are two benefits of cloud computing. Enterprises can quickly scale up and down using cloud-based on-demand resources, while efficiency is increased by automation tools. Many firms, however, are unsure how to appropriately evaluate the costs of dynamic (and frequently transitory) cloud services. [2]
	Going deep into the Cost of the Cloud Computing we can find three main components.
Amazon EC2 virtual computing environments, called as instances, are used by the Platform to conduct computation activities. There are numerous sorts of instances with varying CPU, memory, storage, and networking capacities. The list of AWS instances used on the Platform is available on AWS US East, AWS US West, and AWS EU. 

AWS charges per second for the utilisation of their compute instances, however the cost depends on the AWS pricing model. AWS pricing models are used by the Platform: 

On-Demand: You pay a fixed hourly cost for compute capacity. 
Spot: the hourly rate for AWS EC2 spare compute capacity is determined by the market (supply and demand). [3]
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Figure 1 Oracle Virtual Machine Compute
Oracle Cloud Infrastructure (OCI) Compute VMs serves workloads ranging from small projects to sizable, worldwide applications such real-time communication systems, by providing secure and adaptable cloud computational capacity. Utilizing customizable forms, users may optimise virtual machine capabilities with custom memory and processor numbers for improved price performance. [4]
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Figure 2 Oracle BareMetal Compute
By leveraging dedicated compute instances, Oracle Cloud Infrastructure (OCI) Customers who use bare metal servers benefit from separation, visibility, and control. To handle applications that demand a high number of cores, enormous amounts of memory, and fast bandwidth, the servers may expand up to 160 cores (the highest in the market), 2 TB of RAM, and 1 PB of block storage. Oracle's physical hardware servers enable customers to build cloud environments that outperform on-premises data centres and competitive public clouds. [5]
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Figure 3 Oracle VMWare Compute
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Figure 4 Oracle GPU Instances Compute
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Figure 5 Oracle Operating Systems Compute
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Figure 6 Oracle Previous Generations Instances Compute
Cloud computing allows your organization to be more flexible. Without investing in physical infrastructure, you can swiftly scale up resources and storage to match business demands. 
Companies are not required to pay for or construct the infrastructure required to support their peak load levels. Similarly, if resources are not being used, they can swiftly scale down.
Cloud storage allows you to make data available from anywhere, at any time. Individuals can access data from anywhere in the globe from any machine long as they have a connection to the internet than being confined to a certain location or device.
Contrary to common assumption, the scope and depth of data encryption, autonomous administration, and centralised control offered by cloud computing can improve your security posture. 
Reputable cloud providers utilise cutting-edge technologies and top security experts to provide stronger protection. [6]
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The first three are technological barriers to Cloud Computing adoption; the next five are technical challenges to Cloud Computing growth once it has been embraced, as indicated.
a. Availability of Service
Availability is keeping the service running constantly without interruption or turning it off. For business continuity, the best strategy is to supply different Cloud providers. As a result, the failure of a single enterprise will not result in their demise. Another barrier to availability is distributed denial of service (DDOS) assaults. By utilising Elasticity, Utility Computing can give a method to defend against DDOS. DDOS security should be a key element of cloud computing since it transfers the attack channel as from Cloud - based service to the Grid computing provider. [7]
b. Data Lock-in
API technology is still in the early stages of standardisation. As a result, customers are unable to transfer the own data and applications from a different location on the web site to other. The resulted answer is standardised APIs to ensure that a SaaS creator may divide information and services among many cloud service providers, and that customer data is not completely lost if one business fails. However, this will cause the profitability of cloud computing firms to level out. However, API parameters obtained "Surge Computing," which makes managing heavy workloads simple to operate.[7]
c. Data Confidentiality and Auditability
We may maintain data security by employing known technological services like secured storage, V-LAN’s, firewalls, and packet filters. Auditability may provide as an additional layer of protection beyond the virtualized guest OS. Accommodate National Laws Through Physical Storage Of data can be related to some national laws such as Amazon services that are physically located in the United States and Europe.[7]
d. Data Transfer Bottlenecks
Data transport costs and is regarded as a serious concern across borders. Ship discs are one way to get around this hurdle. As a result, the cheapest option to transport a large amount of data is to physically send discs or entire systems via delivery services. Data backup/archiving, reduced WAN router costs, and higher bandwidth LAN switches are further options.[7]





[bookmark: _Toc118721872]How RESTful Web Services have been used to facilitate these changes.
Because of expansion of cloud infrastructures, providing services in the form of web applications and services has growing importance and interest. REST is a set of standards and practises that provide simple and understandable APIs, unambiguous representational representations, and scaled services to be used in web services development. The REST architecture has grown in popularity among web-service developers because of its simplicity and scalability. Among the architectures used for the creation of web services (REST, WSDL, SOAP). [8] [9] [10]
Model-Driven Development (MDD) is a method of software engineering in which models are regarded as key artefacts of the procedure for creating beginning with requirements and progressing through analysis, conception, and execution. MDD simplifies the development of complicated applications and provides automatic code creation through model transformation. [10] [11] [12]
Domain-Driven Design (DDD), on the other hand, is a useful way for focused on the problem domain to create a rich domain for web services. DDD can benefit from MDD best practises to create a model-based system.
Web services can satisfy both functional and non-functional needs. The domain model is built based on functional requirements presented as visual models or text. Designing proper architectures can meet non-functional requirements. Microservice, Occurrence, and CQRS architectural styles and patterns aid in the performance and scalability of web services. [14] [15]




[bookmark: _Toc118721873]Why software defined networking has become so heavily adapted by industry, despite meaning an adaptation to the job role of network engineers. 
Many people have become interested in software-defined networking (SDN) lately because it solves the lack of programmability in conventional intended to meet and allows network innovation that is simpler and quicker. SDN clearly distinguishes the control plane from either the control plane or allows for the software construction of complicated computer networks on top of it. [16]   [image: Diagram
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a. The use of JSON has become very used in web application because it’s easy to send and receive in HTTP requests and responses due to the small file size.
JSON has conquered the world. Today, JSON is almost always used when two programmes communicate with each other over the internet. It has been adopted by all the major players: Only one of the top ten most popular online APIs, which are mostly APIs provided by major businesses such as Google, Facebook, and Twitter, exposes data in XML rather than JSON. Twitter, for example, used XML until 2013, when it launched a new version of its API that ditched XML in favour of using JSON entirely.
JSON also works well with JavaScript since it is a subset of JavaScript, which implies that whatever you write in a JSON is valid JavaScript. 
Almost every major programming language includes a library or built-in functionality for parsing JSON texts into objects or classes. 
This makes working with JSON data within a computer language incredibly simple. [17]

b. REST technology is favoured above other related technologies. This is since REST uses less bandwidth, which makes it more suitable for effective internet usage. Python and JavaScript are two examples of programming languages that may be used to create RESTful APIs.
An application software interface (API) that uses HTTP requests to access and use data is known as a RESTful API. The data may be used to read, modify, add, and remove resource-related operations, which correspond to the data types GET, PUT, POST, and DELETE. 
An API for a website is a section of code that permits communication between two software programmes. The API specifies how a developer should design a software that asks the computer operating system or perhaps another application for services.
A RESTful API is built on representational state transfer (REST), a popular architectural design and communication approach used in the development of online services. It is sometimes referred to as a RESTful web service or REST API. [18]
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