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The drive for constantly improving technological capabilities and performance has prompted the emergence of computing models such as clustering, grid computing, distributed and parallel computing, virtualization [1]. Cloud computing was first introduced in the 1960s by John McCarthy as a concept for public utility computing, however, it only became a widespread phenomenon in the mid-2000s with the emergence of Amazon’s EC2 service [1]. Among many definitions, cloud computing can be understood as the provision of IT resources over a network, or the internet, offered as pay-as-you-go and per-use services [2]. Cloud computing is better defined by its characteristics: on demand self-service (the user can chose the type of cloud service that best serve their needs), it requires network connectivity (the resources are accessible over a network), resource pooling (resources are accessed only when required), fast and elastic scaling (the resources can be expanded or reduced as per the user’s requirement), measurable services (most cloud resources are billable which makes them measurable, accountable and easier to control). It should be noted that the term ‘resource’ refers to a software or hardware IT artifact made available through the cloud service [1]. The cloud operational model can be open to everyone – i.e. a public cloud, or privately owned by a single entity or an enterprise - a private cloud, or shared among several entities – a community cloud. Provision through the combination of several different type of cloud operational models is a hybrid cloud [2], just as another example of the commodity approach to the implementation of this computational model. Depending on the level of control a cloud-user can have over the services they subscribe to, the cloud provision can also be distinguished into three different categories or layers of service: software as a service (SaaS, the most common provision where the user access software over the Internet), platform as a service (PaaS, provision which also offers software programming interfaces and supports application development lifecycle), and an infrastructure as a service model (IaaS), in which storage and processing capabilities are also provided [3]. The drives behind its widespread implementation are the levels of technological maturity and innovation (examples briefly mentioned above), as well business drives such as capacity planning (the process of predicting and meeting future demands of an organization’s IT resources, products and services), cost reduction (an alignment between IT costs and business performance, including the costs of acquiring new infrastructure, as well as ongoing operational and maintenance costs), and organizational agility (the ability for a business to evolve and adapt to changes caused by external and internal factors) [1].
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Among the main benefits of cloud computing are reduced investment and proportional cost – instead of investing into a new capability, cloud users can ‘lease’ services, and have instant access to powerful infrastructure without having to purchase it [1]. Omitting the need to spend a significant amount of money up-front before making use of a specific resource is a significant benefit for reducing investment costs. This links to instant deployment, where instead of having to wait until the infrastructure is purchased, physically present on-premises and then implemented, businesses can have infrastructure available almost instantly. At the same time, the cloud services are easily scalable – the existing capabilities can quickly shrink or grow (horizontal scaling), or new types can be added, or existing ones removed depending on demand (scaling up or down) [1]. The ultimate goal is elasticity – a close match between the user needs and the provision [4] achieved through ‘dynamic provisioning’ – [5]. Cloud computing also offers increase availability and reliability of services [1], ones in which downtime and recovery times are significantly smaller [6]. The Oracle foundation adds the following benefits of cloud computing in addition to the ones already mentioned above: accessibility anywhere, anytime, on any device; reduced use of hardware and fat-client software, centralized data-security, instant business insights, business continuity, price-performance and cost savings. Virtualized computing and greener-environmental impact [7].
Cloud services come with some considerations and drawbacks: increased security vulnerabilities, reduced operational governance control, limited portability between cloud providers, multi-regional compliance and legal issues, etc [1].
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Among the most popular providers of cloud services are Amazon (AWS), Microsoft (Azure), Google (Google Cloud), IBM (IBM Cloud), Oracle. 
Example Provider 1: Amazon Web Services (AWS) offer provision such as Amazon Route 53, Amazon Virtual Private Cloud, AWS Lambda, Amazon Elastic Compute Cloud, Elastic Book Store, Amazon Simple Storage Service. AWS cloud provision offers on-demand access to storage, processing power, database analysis, artificial intelligence (AI) and machine learning (ML). AWS embodies all the benefits listed above, including pay-as-you-go pricing, scalability, security, reliability, global reach of service [8].
Example Provider 2: Microsoft Azure offers a wide range of services to both individuals and businesses from all three delivery models: IaaS, PaaS and SaaS, and including unique solutions such as Azure Active Directory, Virtual machines, Azure Kubernetes, Azure SQL Database and Azure Machine Learning. Azure’s Cloud Services benefit from strong support, scalability, affordability, flexibility and analytics support [9]. 
SaaS examples: Slack  - a communication environment that includes chat and the ability to exchange information more securely; Microsoft Office 365 (office-suit general purpose application software) and Dropbox (a storage solution built around different pricing plans that eliminates the need for expensive storage infrastructure) [3]. 
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Node.js and Docker are technologies for building web applications that can be deployed to the cloud.  Node.js allows asynchronous, event-driven, single-threaded Java-Script runtime technology [10]. Asynchronous refers to a process that is separate and independent from other processes/does not run at the same time, i.e. is not synchronous [11]. This allows for example, a specific element from typically a web application to be updated without the need to request and reload the whole webpage, thus optimising performance and freeing processing resources to be spent elsewhere. Within the context of a client-server communication model, this means that every request-response cycle can completed independently from others, and not sequentially, thus having faster performance and avoiding dependencies blocking [12]. This is in line with the event-driven architecture in which processes are decoupled and the communication process is initiated by the event producer to inform the event consumer that an event has occurred, and the benefits of it are flexible systems capable of adapting and making decisions in real-time [13].
Docker, in turn, is a platform for developing, deploying, and running container applications [14]. Containers are lightweight, executable software packages of code (images) that are independent from each other and include everything required to run successfully [15]. This is achieved by encapsulating operating system-level processes using the same namespace and control groups (cgroups) [16]. While virtualization refers to a software representation of a physical resource [1], containers were built as an operating system abstraction that are run as isolated processes that have all the resources needed to run these processes available within. The advantage of containers are that they are independent from other processes, which works well with the asynchronous model, the model of layered architecture, as well as their increased portability, fast development and deployment.
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The Docker platform allows for applications to be bundled in a lightweight package as container image. The benefit of this is that the application will have a consistent environment and dependencies (using the nmp), can be easily run, stopped, amended and replicated. 
Example of ensuring the correct dependencies are part of the project: 
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Everything need to run the application is contained within, ensuring consistent behaviour at runtime. Apps can be built, shipped and executed fast in line with agile methodologies. Container technologies are light-weight and offers much simpler solution than setting up a server.  
Example of running the app in a specific directory, endpoint and port number:
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Additionally, because of the relative container portability, the Docker environment allows testing, prototyping and fast modifications without having to worry about having a particular access-rights or a specific environment. 
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- RUN apt-get update --fix-missing & \
apt-get install -y software-properties-common & \
apt-get install -y --no-install-recommends apt-utils & \
apt-get install -y curl \
wget
RUN apt-get install -y sudo
RUN echo "export SERVER_IP_ADDRESS="6.8.0.8"" >> /etc/profile
RUN apt-get clean
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SEHE

npm install -g npm && \
install -g npx --force

apt-get install inotify-tools -y

npm install -g package-json-merge & \
install -g nodemon
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FROM nodeenv as webservice
# Expose our webservices port number
EXPOSE 1339

# Change to the working directory
WORKDIR /var/wwa/node

# Execute the application

ENTRYPOINT ["npm”, “run”, "start-mount”]




