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[bookmark: _mxpmakcsq4cn][bookmark: _Toc216102623]1. Introduction
Cloud computing has transformed the way business is conducted and provided scalable, flexible and economical ways of operating the computing systems. Businesses are no longer using on premise infrastructure to store, execute applications, and scale operations in real time as they opt to use cloud services instead. This change enables organizations to tap into the mighty resources of computing without having to make huge initial investments on physical assets. Cloud computing will enable firms to easily handle the varying workloads, enhance system uptime, and cut down the costs of operation. Load balancing, scalability, and serverless functions are the primary elements of cloud computing that determine a smooth and efficient operation of cloud applications. The load balancing spreads the traffic among the servers so that one server is not overwhelmed and hence high availability is guaranteed. Scalability also enables companies to increase or decrease resources with demand thus being in a position to optimize on costs and performance. Serverless computing provides an application-focused deployment model, in which code developers get to write code instead of infrastructure management, and the system can automatically scale with usage.
Cloud computing is now one of the pillars of most contemporary technologies that allow businesses of any magnitude to innovate, develop and evolve in accordance with the changing market conditions. The cloud is flexible which means that the organizations can remain competitive, as these are able to respond to the needs of the customers and operational challenges very fast. In this report, the authors discuss the concepts of the use of cloud computing technologies, including load balancing, scalability, application gateways, and serverless functions. It also talks about how these technologies are integrated to produce efficient, reliable, and cost-effective that make use of clouds of solutions.
[bookmark: _92w996bf5aha][bookmark: _Toc216102624]2. Virtualisation and Containerisation
[bookmark: _ccw0n0k2vq5f][bookmark: _Toc216102625]2.1 Principles of Virtualisation
Virtualisation is a process involving the abstraction of physical computing facilities in order to make more than one isolated environment that can be run on shared hardware (Bentaleb et al. 2022). In its simplest definition, virtualisation allows the separation of one physical machine into multiple virtual machines (VMs), each of which has its own guest operating system, applications, and resources assigned to it. This is achieved with the help of the hypervisor, which is a crucial part that deals with hardware assignment, workload separation, and effective use of CPU, memory, storage, and networking. There are two major models of hypervisor: 
· Type 1 (bare-metal) that low-level executes on hardware itself, providing good performance and isolated capabilities.
· Type 2 (hosted), which is positioned on top of an existing operating system and is used in a development or testing environment.
Resource abstraction is a very important concept in the virtualisation process, and permits physical hardware, including ‘processors, disk pages, and network cards, to be modelled as virtual equivalents. Through this abstraction, it can be scaled more effectively, since resources can be beamed on-demand and scaled up or down, and prevents faults in one VM from spreading to the other. In addition, virtualisation helps in workload consolidation, which saves money spent on hardware and enhances energy efficiency since several systems can be hosted on a small number of physical servers (Gackstatter et al. 2022). These principles are particularly significant in modern cloud engineering as they are the basis on which such advanced technologies as containerisation are based. Virtualisation is one of the core cloud infrastructure enablers, providing flexibility and effective resource management.
[bookmark: _95v8c192r4g][bookmark: _Toc216102626]2.2 Principles and Benefits of Containerisation
Containerisation relies on the concept of wrapping up an application along with its dependencies into a small, secluded, and portable unit called a container (Mancilla et al. 2025). Containers, unlike virtual machines, use the same operating system kernel and hence reduce a lot of overhead, and start-up time is minimal. One of these is consistency of the environment; applications must act the same way in the development, testing, and production environments. This consistency is realised by means of a Docker file, which stipulates the artefacts of the application, configuration, and runtime behaviour in such a way that it can be done consistently.
A key concept would be isolation, where one container be independent, and there is no conflict between services or software libraries (Krogulski and Rak, 2025). Portability is another advantage of containerisation, as the images are deployable in local machines, in the cloud, and in managed environments, without being changed. Its main advantages are better scaling, better utilisation of resources, faster deployment, and easier maintenance, as it is successfully used in the workflow, as a Nginx-based Docker image is built, launched, networked, and tested with ease.
[bookmark: _nvi6fb3lx7bc][bookmark: _Toc216102627]2.2.1 Example: Creating a Dockerfile
[image: ]
Figure 1: Dockerfile Used to Build the Web Server Image
The figure shows an example of a Docker file in which the user chooses the lightweight nginx:alpine base image and transports an original index.html file into the default web path of Nginx, “/usr/share/nginx/html/index.html”. This illustrates the critical protocol of specifying container behaviour with the help of a Docker file to build a reproducible web server image.
[image: ]
Figure 2: Terminal Output of Docker Image Build Process
The figure represents the final output produced by the process of Docker image building. It shows major steps that include loading the Dockerfile, pulling the base “nginx:alpine”, copying the HTML file, exporting layers, and creating the resulting image digest (Basem, 2022). These logs ensure that the web server image has been built and tagged successfully.
[bookmark: _9tkzhe8crqys][bookmark: _Toc216102628]2.3 Docker Images and Publishing
Docker images are meant to be immutable and self-sustaining, containing all the elements of an application that it needs to execute, such as system and application libraries, configuration or run-time dependencies, and artefacts. As part of the workflow, the image built using the Dockerfile contained the base environment of “nginx:alpine” and the personal index.html file, and guaranteed a specified behaviour regardless of the host system (Nasereddin, 2021). The images are constructed layer by layer, enabling effective storage, caching, and distribution. Images that have been generated can be localized and checked against the Docker images command, then deployed or shared (Ajasa et al. 2025). The important feature in contemporary cloud engineering is that one can post images to distant repositories like Docker Hub. With publishing, it is always possible to control the version, share, and deploy easily across cloud platforms. The developer can push the image to Docker Hub by tagging the image (i.e., ishu0202/cloud-web:1.0) and maintaining a web server that is reproducible, scalable, and portable to a cloud environment by pulling and running the image on any compatible environment.
[bookmark: _t4wsqf54knc8][bookmark: _Toc216102629]2.3.1 Example: Pushing Image to DockerHub
[image: ]
Figure 3: Verification of Built Image
This figure indicates the result of the docker images command, and there is certainty that the image “ishu0202/cloud-web:1.0” has been built successfully. The name of a repository, tag, image ID, date of creation, and the size (79.8MB) can be viewed clearly. This validity stage is used to ensure that the image is publishable in Docker Hub.
[image: ]
Figure 4: Running the Container
The figure shows the output of the execution of the container with the Docker run command. It identifies such significant details as the name of the container cloud-web, its association with the web-net network, the volume attached web-logs, and port mapping 8081:80. The output of the “docker ps” command is used to validate the information that the container is running and exposing the web application (Borra, 2024).
[bookmark: _r7y5mok3p9gp][bookmark: _Toc216102630]2.4 Docker Volumes
Docker volumes are the means of continuation of the data beyond the container lifecycle, so that crucial files of an application or logs, or even configuration outputs, are not lost when the container is stopped, forced to restart, or even deleted. The filesystem in a container is temporary, making volumes crucial for durability, maintainability, and operational needs in practical applications (Ali et al. 2021). The project workflow involved the creation of a volume named web-logs, which is mapped to a directory named Nginx logs, which is located under “var/log/nginx” on the container. The attachment enabled the container to store access and error logs externally to the internal filesystem of the container. In this way, the developer is able to keep the log data accessible on recreating or updating the Docker image (Kithulwatta et al. 2023). Docker volumes also have better I/O, backup is easier, and they are not associated with the application code. As volumes remain under Docker control, but not controlled by the container, they can be utilized between container instances and environments. In general, the volumes enhance reliability and contribute to stable deployments that can be maintained in containerised architectures.
[bookmark: _m6r18v771qhp][bookmark: _Toc216102631]2.4.1 Example: Creating a Docker Volume
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Figure 5: Creating a Docker Volume
This figure demonstrates the successful building of a Docker volume, the web-logs, which are displayed in the volume list. This proves the fact that Docker has allocated a committed persistent storage space. The volume is a significant part as it enables Nginx log data to be stored outside the temporary filesystems of the container.
[image: ]
Figure 6: Docker Desktop Interface
The figure shows the interface of the Docker desktop that shows the volume of the web-logs and their creation time, and management options. Such a graphical confirmation shows that the persistent storage resource is created correctly and can be used (Wu and Plakhtii, 2021). A volume of this type is necessary to store valuable application data, such as logs, between container restarts.
[bookmark: _ejawsiriexvc][bookmark: _Toc216102632]2.5 Docker Networking
Docker networking delivers a communication system that allows containers to communicate with one another, with the host system, and with external clients. It works on virtual network layers that serve the container traffic in isolation and organization (Siddesh et al. 2025). It utilizes custom bridge networks for safe communication among containers, allowing predictable container-level DNS names. This is essential in multi-container environments to ensure services remain accessible without exposing internal ports to the internet. A separate network is developed in the project workflow called web-net to serve as a web server container, Nginx-based. This network enabled regulated communication and separated the application from other traffic in containers. The developer implemented a fundamental cloud-engineering concept by linking the container to a custom network, enabling service cancellation that supports scalability, consistent operation, and clarity (Kuchuk and Malokhvii, 2024). Docker networking also provides port mapping that enables the accessibility of the web application by accessing it as “localhost:8081,” connecting internal container ports with the host.
[bookmark: _16dmmh5clxly][bookmark: _Toc216102633]2.5.1 Example: Creating a Docker Network
[image: ]
Figure 7: Creating a Docker Network
The image demonstrates the successful establishment of an individual Docker network dubbed web-net, appearing in the roster of accessible networks (Fernandes et al. 2025). The screen contains network identifiers, names, drivers, and scopes. It is a validating factor that the container environment now possesses an isolated communication layer, the need to supports structured and secure multi-container deployments.
[image: ]
Figure 8: Web Application Running
The figure shows the running web application being served in the Nginx container. The browser displays the customized page, which is named Cloud Engineering Demo and with the text message Welcome to My Docker Web Server. This shows that networking, port mapping, and deploying are all proper, thus enabling access to the containerised application using “localhost:8081”.
[bookmark: _1gfu63q7kbtz][bookmark: _Toc216102634]3. Complete End-to-End Example
[bookmark: _4zoxzwr0ji9m][bookmark: _Toc216102635]3.1 Overview of the Project
This section presents a full end-to-end workflow that details how containerisation can be used to deploy web applications into the cloud in an easy, reliable, and reproducible manner. The project is aimed at creating and launching a lightweight web server to host a custom HTML page with the help of Docker and Nginx (Quy et al. 2022). The example illustrates some key concepts of cloud engineering, namely, creating artefacts of the application, defining the particularities of a container in Dockerfile, building and tagging a Docker image, running the application in a container, Docker networking and volumes, and, lastly, testing the deployed service via a web browser.
[bookmark: _iljehfj277hu][bookmark: _Toc216102636]3.2 Step 1: Create HTML Page
The initial part of the workflow is to develop a custom HTML file, which would be served by an Nginx container. 
[image: ]
Figure 9: Creating Project Files
The index.html file is viewed in a text editor using the project directory, as demonstrated in the screenshots. The page consists of a stylish header with the title "Cloud Engineering Demo" and a main part with the message "Welcome to My Docker Web Server". 
[image: ]
Figure 10: HTML Page Displayed
Further descriptive information indicates that the material is presented through a Dockerised Nginx container as a sub-part of the Cloud Engineering Principles and Practice course (Zerouali et al. 2021). This is the main artefact of the application that be shown to the users by the container in the form of an HTML file.
[bookmark: _yl9mra7whxss][bookmark: _Toc216102637]3.3 Step 2: Build Docker Image
The second step of the workflow is the creation of the Docker image that would contain the HTML web page in an environment of Nginx. Once the Dockerfile is prepared, the actual build is performed with the following command: docker build -t ishu0202/cloud-web:1.0, which tells Docker to build an image based on the present project directory as the build context.
[image: ]
Figure 11: Successful Docker Image Build Output
The terminal output in the screenshot verifies that all of the different steps in the Dockerfile are handled successfully by Docker, including the following: Pulling the lightweight base image of nginx:alpine and copying the custom index.html file to the appropriate Nginx Web directory (/usr/share/nginx/html).
[image: ]
Figure 12: Listing Local Docker Images
There is also some evidence in the logs of the creation of image layers, export of the configuration, and the generation of the final image digest, which shows that the build is successful.
[image: ]
Figure 13: Running the Docker Container
The presence of the image in the local repository is checked by using the docker images command. As shown in the output, ishu0202/cloud-web:1.0 has been created with a size of about 79.8MB, and this proves the successful creation. This is further confirmed by the Docker Desktop interface, which shows the newly created image next to the other existing local images (Aung et al. 2023). Together, these outputs prove that the image has been correctly constructed and tagged and is now ready for container execution or publication to Docker Hub.
[bookmark: _qm0gh0g9trso][bookmark: _Toc216102638]3.4 Step 3: Run Container & Test Web Server
In order to run the web application, it is built in the Docker form, and the command docker run -d -name cloud-web -network web-net -v web-logs:/var/log/nginx -p 8081:80 ishu0202/cloud-web:1.0 is used to execute it.
[image: ]
Figure 14: Container Status
The output of docker ps shows that the container has been started and is running on port 8081, which is mapped to Nginx's internal port 80. In order to test the deployment, it is possible to open a browser and visit the URL of the localhost: 8081, and the individual customized page is the Welcome to My Docker Web Server (Yu et al. 2022).
[image: ]
Figure 15: Web Application Running
This ensured that the container is properly serving the HTML file and networking, port mapping, and volume attachment are working properly as expected.
[bookmark: _3t07g9y822rl][bookmark: _Toc216102639]3.5 Summary of the Workflow
This workflow illustrates the entire life cycle of deploying a web application with the help of Docker, where the initial state is a simple HTML page, and the process continues with the construction of an image, execution in a container, and eventual validation through a web browser. Docker abstracts it should have one common environment where the application files, web server settings, and dependencies are stored in a single image (Stoica and Shenker 2021).
The creation of the image with the help of the Dockerfile is a guarantee of its portability, whereas the application of the volumes and custom networks demonstrates how containers may be expanded with permanent storage and independent communication channels’. On the whole, the described workflow is indicative of current cloud-engineering trends as it shows that Docker provides a simplified deployment process, simplified configuration, and lightweight, scalable web services which can be deployed not only locally but also in clouds.
[bookmark: _jyugkbkuwn1h][bookmark: _Toc216102640]4. Cloud Computing Concepts
[bookmark: _3w08wfo77xy5][bookmark: _Toc216102641]4.1 Load Balancing in Cloud Providers
Load balancing is the process of distributing the traffic flowing into a network to a standard of more than one server. This method will guarantee that a few servers will not be congested, a factor that will aid in the maintenance of cloud app performance and reliability (Zhou et al. 2023). The round robin, least connections and IP hash algorithms are some of the strategies that cloud providers employ to distribute the load equally among the available resources. Load balancers are either software based or hardware based. Load balancing in cloud environments is normally accomplished by means of cloud services whereby the cloud service provider automatically adapts to traffic variations, either increasing or decreasing its scale accordingly. Such services as AWS Elastic Load Balancing (ELB) or Azure Load Balancer offer layer 4 (TCP/UDP) and layer 7 (HTTP/HTTPS) load balancing that guarantees high availability and fault tolerance. In this way, the cloud applications will be able to manage the peaks of traffic without interrupting, and the user will not have to witness any downtime (Al Reshan et al. 2023). Scalability, availability, and resource efficiency in clouds cannot be realized without load balancing.
[bookmark: _bhegea8njmp4][bookmark: _Toc216102642]4.2 Scalability in Cloud Providers
Scalability can be defined as the capability of a system to cope with increased workloads or the capacity to scale. Scalability enables applications to dynamically scale resources to enable applications to respond to workload in cloud computing. Cloud providers provide vertical and horizontal scalability. Vertical scaling is the process of providing additional power (CPU, RAM) to the already installed server, whereas horizontal scaling is the process of providing additional servers to manage the additional traffic (Kruekaew and Kimpan, 2022).  AWS Auto Scaling is among the services that automatically scale resources using the recommendations of real-time demand, like Managed Instance Groups in Google Cloud. The elasticity also saves businesses some money because a company can only pay the resources it consumes. As an example, in busy times, it is possible to add more instances, and during less busy hours, it can be decreased which will be cost-effective. Scalability allows organizations to remain operational and ensures that they can address the evolving demand of the users and resources are not stretched during peak time.
[bookmark: _8sql2pivvc32][bookmark: _Toc216102643]4.3 Application Gateways
A layer 7 or Layer 7 load balancer is a service that is applied to regulate and protect traffic between the user and a web application. It is a reverse proxy, which redirects requests to other servers depending on application level information. Application gateways are offered by cloud providers in order to improve the performance, security and scalability of web applications (Sefati et al. 2022). Such services as AWS Application Load Balancer or Azure Application Gateway can be used to accomplish tasks such as the termination of the SSL, routing by the URL, and user authentication to help offload the processes demanding many resources on the backend servers. Application gateways are capable of intelligent management of web traffic to improve response time, load distribution, and security by providing such features as Web Application Firewall (WAF). It can also have a fine-grained control over traffic that enables organizations to design particular rules of routing and filtering traffic. Application gateways are specifically beneficial to applications that need more sophisticated routing than the basic load balancers such as applications that require routing traffic based on application content or user data.
[bookmark: _hu95ih4y55h][bookmark: _Toc216102644]4.4 Why Load Balancing and Scaling Work Together
Load balancing and scaling are complementary to one another in cloud environments in the sense that they guarantee optimal resource utilization and performance. Load balancing is a process that evenly spreads the incoming traffic to a number of servers so that a single server is not overloaded. Scaling on the other hand scales on the number of servers or capacity of the server depending on the traffic requirements (Rani et al. 2022). It should combined efforts make sure that when demand goes up more resources are automatically allocated (scaling) and the load is spread out (load balancing) in such a way that none of the servers are overloaded. This mix leads to increased availability and performance as well as fault tolerance. As an example, the cloud system can automatically add more servers when the traffic spikes and the load balancer will redistribute the traffic over the new resources. In contrast, in case of reduction in demand, scaling down reduces the utilization of resources and the load balancer scaled down. These dynamic processes are what allow cloud applications to support the changing workload without compromising user experience or efficiency (Shafiq et al. 2021).
[bookmark: _jophnb2mq0ld][bookmark: _Toc216102645]4.5 Benefits of Using All Three Together
Combining the load balancing, scalability and application gateway is a sound solution to the cloud based application in order to improve its performance, reliability and security. Load balancing balances out the traffic between servers to avoid overloading and high availability is guaranteed. Scalability enables applications to automatically scale to different levels of traffic to optimize resource use. Application gateways are an additional control point with features such as secure routing, SQL termination and “Web Application Firewall (WAF)” protection, and these are used to protect applications against possible threats (Atadoga et al. 2024). These technologies together can guarantee that cloud applications are responsive, cost-effective, and secure even at the time of high demand. As an example, an organization can still have high performance with variable traffic, automatically expand or contract to conserve resources and the security of the application using the application gateway. This synergy will enhance the user experience besides lowering the burden on the system, as it will automatically control the traffic, scaling, and security without relying on a human operator.
[bookmark: _ks67zc7mp58][bookmark: _Toc216102646]5. Driving Forces behind Cloud Adoption
[bookmark: _lygert5bw3t7][bookmark: _Toc216102647]5.1 Cost Efficiency
The aspect of cost efficiency in cloud computing is that it is capable of controlling and optimizing cost and at the same time providing the necessary services and performance. The important advantage of cloud computing is that companies only pay what they consume and this may save the companies a lot of money (Henning and Hasselbring, 2022). Conventional infrastructure also demands that organizations allocate funds to purchase physical servers and maintain them irrespective of the needs. Conversely, it is possible to increase or decrease resources with cloud services such as AWS, Azure, or Google Cloud, depending on the demand. Using this type of pay-as-you-go model, businesses can only pay a price based on the computing power, storage and bandwidth they actually utilize and not the amount they are over provisioned with. Moreover, cloud providers take care of the underlying infrastructure, which eliminates the necessity of the companies to employ and retain specific IT personnel to manage hardware. This also reduces the cost of running the companies. Cloud services also may be more energy-effective, whereby the data centers are planned to reduce power consumption that translates to less utility bills. Overall, the cost efficiency is among the most important reasons why companies select cloud computing because it will enable them to increase resources, as they need them without going overboard in terms of costs (Belgaum et al. 2021).
[bookmark: _bzj8ng1hghh6][bookmark: _Toc216102648]5.2 Flexibility & Scalability
Two of the main strengths of cloud computing that render cloud computing very appealing to businesses are flexibility and scalability. Flexibility is the distribution or capacity to alter resources in accordance with the shifting needs of the business. Cloud services enable end users to consume a broad range of services such as compute, storage, and networking services. They are services that can be easily scaled according to real time demand with neither a long-term commitment nor initial expenses. An example is that a business can easily increase storage or processing capacity during high demand periods and decrease the storage or processing capacity during low demand periods (Hazber et al. 2025). This guarantees that the businesses can only spend on the resources that they are utilizing, which is financially flexible.
Scalability is a property of a system that allows it to expand and to serve more traffic load. Scalability in cloud computing may be performed vertically (additional resources to an existing system) and horizontally (additional instances or servers). Horizontal scalability is especially advantageous since the system will be able to support traffic bursts or expansion without any major modifications upon the infrastructure. As an example, cloud services such as Amazon Web Services (AWS) and Microsoft Azure have auto-scaling capabilities, which automatically increase or decrease the amount of perfected virtual machines depending on the traffic (Vashishth et al. 2024). This feature guarantees that the systems have the capacity to increase with the high traffic as well as reduce with low traffic that assists in the upkeep of maximum performance and minimization of costs. Flexibility and scalability are used together to give businesses a chance to react to the fluctuating demands so that they can deliver the required customer needs in an efficient manner without wasting resources.
[bookmark: _6cr76bet6wr3][bookmark: _Toc216102649]5.3 Server-less Functions
Function as a Service (FaaS) or serverless functions refer to a type of cloud computing that requires no underlying infrastructure or administration by the cloud provider and instead leaves all the administration to the cloud provider, with developers only required to write and deploy code. Serverless computing does not require developers to think about servers, which is something they do not have to worry about. The cloud provider is an automatic allocation of resources to execute code based on events, e.g. when a user request is issued or when a piece of data is modified. Serverless functions are extremely scalable and cost effective since they can only be called upon when required (Suraj, 2024). This implies that a business will only pay per compute power used when carrying out the task, but not the idle time. Examples of popular serverless services are AWS Lambda, Google Cloud Functions, and Azure Functions.
Serverless functions are event-driven, i.e. they are being triggered by certain actions, e.g. an API request, a file upload, or database update. This renders them suitable in any case where there is an uncertain or variable workload. Serverless computing will also enable developers to roll out new functionality or updates fast because they will not have to maintain the underlying infrastructure. Scaling of applications on demand the scale of applications can also be done in real time without having to concern oneself with an over-provisioning of a resource or under-provisioning one and having to deal with either scenario. Nevertheless, long-term processes might not be supported by serverless functions, which are only appropriate in short-term tasks (Akerele et al. 2024).
[bookmark: _1cg7xo4tu8n8][bookmark: _Toc216102650]5.4 Comparing Serverless vs Containers
Two of the most commonly used cloud computing concepts are serverless computing and containers, and both of them have their advantages to businesses and developers. Although they are both capable of scalable and cost-effective cloud applications, they are different in the way that they handle workloads and resources (Agarwal and Dhingra, 2023).
Function as a Service (FaaS) or serverless functions are concerned with executing small functions of codes in reaction to a stimulus. The most important benefit of serverless computing is that the infrastructure layer is entirely managed by the cloud provider and programmers have to be concerned with the code only. Serverless can be seen as a type of service optimized to perform this automatically, including AWS Lambda, which increases and decreases in scale according to the demand of a specific business, and thus only charges the time that a specific function is executed (Parast et al. 2022). It comes in handy where there are unpredictable workloads or short-term tasks, since there is no need to have always on infrastructure.
Containers instead, bundle applications and dependencies together into isolated environments that can be consistently executed in incompatible environments. Containers are also more flexible than serverless functions since they can be used to execute entire applications, as opposed to one-on-one functions. The popular container platforms, i.e., Docker and Kubernetes, enable businesses to deploy and operate containerized applications at scale (Yathiraju, 2022). Containers should be used in applications that demand greater control of the environment or where the application is to run over a long period. In comparison to serverless functions, scaling is usually manually managed in containers, but can be automated using tools such as Kubernetes.
Serverless is also cheaper in respect to costs in workloads that are irregular or not frequently used since the business only pays per execution time. Containers can be less expensive to operate consistently running tasks, though, with the ability to optimize to support long-running tasks and have more control over the resources. Alongside the ease of use and providing automatic scaling, serverless functions lack functionality and flexibility with complex applications when compared to containers (Mungoli, 2023). The two alternatives must be decided by businesses depending on their particular needs, which include the type of work, control over the environment and cost.
[bookmark: _sohdrbgfpfjp][bookmark: _Toc216102651]6. Conclusion
Cloud computing has turned out to be a vital technology to any business in the world as it provides a broad spectrum of services which increase efficiency, flexibility as well as scalability. Using cloud services, companies can use powerful resources when they want them, they do not have to invest in the costly infrastructure and they are not concerned about the continuous maintenance. The most essential features of cloud computing, such as load balancing, scalability, and serverless capabilities, give businesses an opportunity to conduct traffic effectively, expand their activities according to the needs, and install applications fast and at affordable rates.
Load balancing is used to allocate the load evenly among a number of resources to ensure that a single server is not congested. Scalability enables cloud applications to expand or contract according to the varying workloads so that businesses can only pay based on utilization. Serverless functions also build applications by automatically handling infrastructure, thus developers can more easily write code than run servers can. Combined, these technologies will help businesses create and deploy applications that are cost-effective and highly available. Cost-effectiveness, flexibility, and scalability are some of the forces that drive the adoption of clouds. These aspects make the cloud a prospective business solution to companies that want to maximize their IT resources, lower operation costs, and enhance performance. In addition, serverless computing provides a novel method of executing apps, which further simplifies the process of deploying clouds.
[bookmark: _9dwzlwip5038]Cloud computing, in general, can make businesses flexible to new demands, increase the efficiency of application, and concentrate on the business core functions. Using the appropriate mix of cloud technologies, companies may enhance their efficiency in operations, make their services available, and offer improved customer experiences. With the trend of cloud technologies ever changing, the future success of businesses that adopt cloud technologies will be more promising.

7. Docker Web Server Setup: Images, Containers and Dockerhub Video
Video Link: https://youtu.be/ELvHTiJ0YGQ
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<html lang="en">
<body>
<header>
<h2>Cloud Engineering Demo</h2>
</header>

<div class="container">
<hi>Welcome to My Docker Web Server</hi>
<>
This web page is being served from an Nginx container built using Docker
as part of the <strong> Cloud Engineering Principles and Practice</strong> module.
</p>
<>
The full workflow includes building a Dockerfile, creating an image, running the
container, attaching networks and volumes, and publishing the image to DockerHub.
</p>
</div>




image12.png
D Images Gie feedback @

Local My Hub

57.21 MB/87.12MBinuse 3images Last refresn: 1 hour ago )

Q [l

@] Name Tag Image ID Created size Actions

O O <none <none> dad1de7800a5 9 days ago 7984M8 ¥ D} o]
O O nhelloworld Iatest 7931603708 4monthsago  2034kB $5 [} o
(] ® ishuo202/cloud-web 10 20805520994 saminutesag  79.84MB %5 [} o




image1.jpeg
University of Wales
\ Trinity Saint David

LONDON




image2.png
- - R

File.

View H v

# Use official Nginx image as base
FROM nginx:alping

# Copy our HTML file into the default Nginx public directory
COPY index.html /use/share/nginx/htnl/index.html
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