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[bookmark: _Toc215331208]1. Introduction
The cloud computing has transformed the IT industry at a very high rate with scalable, flexible, and affordable solutions to the business of the present day. Containerization is one of the main technologies that facilitated this alteration, where applications are stored with dependencies and thus they can be portable across environments. In contrast to conventional virtualization where a single physical host is used to create several virtual machines, with each virtual machine having its own operating system kernel, containerization uses a shared operating system kernel between containers which minimizes overhead and makes resources more efficient. This low-weight method of deploying applications has been popular especially with the emergence of platforms such as Docker that simplify the process of developing and deploying applications. Containerization and its combination with cloud computing platforms are the principles, which make micro-services architecture, continuous integration, and cloud-native application successful. Containers are especially useful to those businesses that want to enhance their efficiency and performance in the cloud by scaling and deploying services as fast as possible. We discuss the main principles of virtualization, containerization, and cloud computing in this report, and we get to understand how these technologies make operations of the modern enterprises more flexible, cost-effective, and scalable.
[bookmark: _92w996bf5aha][bookmark: _Toc215331209]2. Virtualisation and Containerisation
[bookmark: _8jou1rlboava][bookmark: _Toc215331210]2.1 Principles of Virtualisation
Virtualisation is the method of providing virtual versions of computing resources (servers, storage, networks or operating systems for instance) through the abstraction of the underlying physical hardware. Instead of running applications directly on these physical machines, virtualisation is a method of enabling several isolated virtual machines (VMs) to use the same physical server and yet behave as independent systems (Ukene, 2024). This is done with the help of hypervisors, special pieces of software which are responsible for the management and allocation of hardware resources to each VM.
Type 1 hypervisors, such as, VMware ESXi and Microsoft Hyper-V, are the hypervisors that run on the hardware of the host directly, and include high performance, high isolation, and enterprise grade reliability (Gudelli, 2023). Type 2 Hypervisors are those such as virtualbox and vmware which run on top of a host OS and are generally used for development and testing.
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Figure 1: Docker Desktop Resource Usage Panel
An example of virtualisation of shared hardware is the situation in which one physical server is used to host a number of VMs, each of which runs its own OS and applications program. This maximises the utilisation of the hardware, minimizes costs and adds flexibility to the operation.
[bookmark: _98dkeconandy][bookmark: _Toc215331211]2.2 Principles and Benefits of Containerisation
Containerisation is a lightweight virtualisation process in which an application and everything dependent on it, such as libraries and other configuration, are compiled into a single unit called a container which is then isolated. Unlike virtual machines (VM) containers do not require the use of a full guest operating system. Instead, various containers share the host OS kernel, making them much faster, more compact and more resource-efficient than VMs (Cherukuri, 2024).
The main distinctions are that VMs virtualize with a hypervisor and when the containers virtualize with a container runtime such as docker, they are based on OS-level isolation (Kim et al. 2022). This makes containers lightweight and fast to start as well as very portable across environments.
In the sense of cloud computing, containerisation brings microservices architecture, automated scaling, CI/CD pipeline, and faster deployment in the various cloud platforms, such as Kubernetes, AWS ECS, Azure Container Instances, Google Cloud Run, etc. This is perfect for modern / cloud native applications development which uses containers.
[bookmark: _nvi6fb3lx7bc][bookmark: _Toc215331212]2.2.1 Example: Creating a Dockerfile
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Figure 2: Creating Project Files in PowerShell
In this image index.html and Dockerfile are opened in Notepad inside the cloud-web-example project folder.
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Figure 3: Successful Docker Image Build Process
Docker successfully builds the custom Nginx-based image using the Dockerfile and index.html.
[bookmark: _kupypz5ceahc][bookmark: _Toc215331213]2.3 Docker Images and Publishing
A Docker image is a lightweight standalone package, which contains everything required to run an application (the code, environment (on which it runs), libraries and their dependencies, and configuration files). Images are constructed from a set of instructions (defined in a Dockerfile), which enables information about how the environment of the container should be created (Lakka, 2025). These layers are cached and are shared across images, allowing them to have interesting properties like efficient storage, builds are faster and versioning is easier.
Publishing Docker images on DockerHub allows for a centralised and cloud-based repository to store images in order to share and access them from any machine (Kaiser et al. 2022). This makes the application deployment very portable and identical in each environment. By hosting images on DockerHub, developers and teams can pull the same image for development, testing, or production, ensuring reproducibility and enabling continuous integration and continuous deployment (CI/CD) workflows. 
[bookmark: _touh7do41osj][bookmark: _Toc215331214]2.3.1 Example: Pushing Image to DockerHub
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Figure 4: Docker Image Successfully Pushed to DockerHub
The image is tagged and uploaded to the user’s DockerHub repository with all layers pushed.
[bookmark: _jmx1zzhttspz][bookmark: _Toc215331215]2.4 Docker Volumes
Docker volumes are part of Docker-managed specialised storage that can be used for data to persist outside the lifecycle of the container using it. Unlike the internal filesystem of a container which is temporary and deleted when a container is removed, volumes house their data on a host system at a location in the system that is controlled by Docker (Acharya and Suthar, 2021). 
Persistent storage is essential because containers are designed to be ephemeral, which means that they can be stopped, replaced or re-created anytime during the update or scaling operations. Without persistent storage important application storage is lost whenever the container is removed. By using volumes data is kept intact if the container fails or the container is redeployed. This ensures continuity, reliability, and data integrity, as containers on the cloud more often than not will be scaling dynamically or used in distributed architectures (Verma et al. 2022).
[bookmark: _4fuq6c8kamhg][bookmark: _Toc215331216]2.4.1 Example: Creating a Docker Volume
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Figure 5: Creating Named Docker Volume “myvolume”
A persistent Docker volume is created and verified using docker volume ls.
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Figure 6: Creating Host Directory for Volume Mapping
A new folder (vol-html) is created to store HTML files used in the volume test.
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Figure 7: Running Nginx Container with Mounted Volume
The Nginx container is started using a bind-mounted Windows folder to serve custom HTML content.
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Figure 8: Viewing Created Volume in Docker Desktop UI
Docker Desktop displays the named volume "myvolume" created earlier for persistent storage.
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Figure 9: Browser Output Showing Volume-Served HTML Page
Confirms the Nginx container is successfully serving the HTML file stored in the mounted Docker volume.
[bookmark: _hcet5endvftl][bookmark: _Toc215331217]2.5 Container Networking
Docker networking is a way to allow containers to communicate with other containers, the host machine, and other external networks through having virtualized network interfaces and networking routing mechanisms. Each container is provided with its own isolated network namespace, including shared IP address that enables predictable and manageable communication between them (Ganne, 2022). 
Docker supports several types of network and the most common is the bridge network, which is the default mode for standalone containers. In a bridge network, containers interact with each other through a private subnetwork which is managed by Docker. The host network exposes a container with the ability to directly use the network stack of the host machine, which eliminates port mapping, but lowers isolation - it is mostly used on Linux systems. The overlay network provides a way of secure communication between containers running on different hosts, which are usually within the Docker Swarm or multi-node cloud environments (Singh et al. 2023).
These network models provide flexibility, scalability, and security of communication paths that are needed for distributed and cloud-native applications.
[bookmark: _ni49g19cs4bg][bookmark: _Toc215331218]2.5.1 Example: Creating a Docker Network
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Figure 11: Creating and Listing Docker Network “mynetwork”
Shows successful creation of a custom Docker bridge network and verification using docker network ls.
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Figure 12: Running Containers Attached to the Custom Network
The nginx and busybox containers are launched on the same user-defined network to enable inter-container communication.
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Figure 13: Successful Ping Between Containers on the Same Network
The busybox container successfully pings the nginx container, proving both containers can communicate through the Docker network.
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Figure 14: Docker Desktop Showing All Active Containers
Docker Desktop displays all running containers, including those connected to the custom network and volume examples.
[bookmark: _1gfu63q7kbtz][bookmark: _Toc215331219]3. Complete End-to-End Example
[bookmark: _4zoxzwr0ji9m][bookmark: _Toc215331220]3.1 Overview of the Project
The given project is aimed at research and application of the containerization and cloud computing technologies, mostly with the help of Docker. Docker is a technology that enables the developers to package an application along with all its dependencies into a container. Containers are capable of being consistent across environments and therefore it is simpler to deploy applications in the cloud or locally. The project illustrates the whole procedure of developing a Docker image, initiating a container, and handling such containers to achieve the effective deployment on the cloud (Chołody and Przyłucki, 2023). The initial phase of the project would be the establishment of a virtual environment in which containers may be created and managed. The software under demonstration is a plain web server that serves an HTML page. This gives us the opportunity to demonstrate how the web server and its dependencies can be packaged in a container using Docker.
The project then explores more sophisticated capabilities of Docker such as volumes and networking. Volumes are utilized to store data beyond the lifecycle of a container that data is not lost when containers are stopped or removed. Docker networking allows the containers to interact with one another and with the outside networks, which is essential in the distributed applications. The project also incorporates the publication of the Docker image to DockerHub to be available to others to use it and this way the application can be deployed to different systems in a consistent manner (Belgaum et al. 2021). At the project completion, it is expected to have a fully operational containerized application, which can be deployed in any cloud platform or environment.
[bookmark: _qzmyipraojwq][bookmark: _Toc215331221]3.2 Step 1: Create HTML Page
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Figure 15: Opening index.html and Dockerfile in PowerShell
The image demonstrates how to navigate to the project directory and open the index.html and Dockerfile with PowerShell. It belongs to the initial step to create the required files in order to construct the Docker image.
[bookmark: _2v0kmozbd4bo][bookmark: _Toc215331222]3.3 Step 2: Build Docker Image
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Figure 16: Successful Build of the Docker Image (cloud-web-app:1.0)
An image can be taken upon the successful construction of a Docker image. The build command indicates that the image was generated using the Dockerfile and the other stages that were undertaken during the build process with the final stage being a completed Docker image which is tagged as cloud-web-app:1.0.
[bookmark: _ken7rvg3rnyt][bookmark: _Toc215331223]3.4 Step 3: Run Container & Test Web Server
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Figure 17: Running the Container With Port Mapping (8081:80)
This picture illustrates the command to execute the Docker container with port mapping. The port 8081 of the host machine is mapped to port 80 in the container enabling access to the web server.
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Figure 18: Listing Running Containers Using docker ps
This picture depicts the result of the docker ps command, where all the containers are listed. It ascertains that the container is operational and available on port 8081, and in healthy condition.
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Figure 19: Web Page Served From the Docker Container
The above figure described, the position of the web page is shown within the Docker container. The browser displays the Hello Cloud Engineering! Healthy, which means that the web server in the container is functional and it is serving the content.
[bookmark: _uugj17oqvjth][bookmark: _Toc215331224]3.5 Step 4: Publish Image to DockerHub
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Figure 20: Tagging and Pushing Image to DockerHub
In this image, the tagging of the Docker image and its pushing to DockerHub is seen. The picture is labeled with a particular version and is subsequently released to a remote repository to be shared and deployed.
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Figure 21: DockerHub Repository Displaying Uploaded Image
This image depicts the DockerHub interface that gives the uploaded Docker image. It validates that the image has been pushed to the DockerHub repository in the user account of the user and can now be used publicly.
[bookmark: _abunnokv0pk3][bookmark: _Toc215331225]3.6 Summary of the Workflow
This project takes place in a straightforward, systematic procedure to show how Docker could be applied to containerize an application and make it ready to be deployed. The initial one is to prepare an HTML page that will be our simple web application that we will deploy in Docker (Akerele et al. 2024). The landing page on this site is the most important part of the demonstration as it presents how Docker can be used to serve a web application. Then we create a Docker image based on the Dockerfile, which includes the commands on the establishment of the container. The Dockerfile is used to list the base image, add the required software, and transfer the HTML page to the container. When the image has been created, it can be run as a container.
Once we have run the container then we test the web server to verify that it is able to serve the HTML page correctly. This demonstrates the way in which Docker aids in the execution of applications within a uniform environment, regardless of the location of deployment. The second stage of the working process is the release of the Docker image to DockerHub. This web based repository enables us to save the image where image can be shared and deployed without much difficulty on other systems (Zhu et al. 2023). DockerHub also makes certain that all those who pull the image will have the same version of the application, which makes deployments the same. Overall, the workflow illustrates the whole process of developing, executing, and publishing a containerized application and how Docker allows making it easy to develop, deploy, and share applications across various environments.
[bookmark: _jyugkbkuwn1h][bookmark: _Toc215331226]4. Cloud Computing Concepts
[bookmark: _3w08wfo77xy5][bookmark: _Toc215331227]4.1 Load Balancing in Cloud Providers
Load balancing is a method of allocating the incoming traffic in the network to various servers. Load balancing prevents a single server to be overloaded with requests with cloud computing to ensure that the server operating operates at high performance levels and does not crash. Cloud providers make use of load balancers to automatically redirect traffic into the most performing or least utilized server (Hammad and Abu-Zaid, 2024). Considering an example, when you have a web site on more than one server, the load balancer will examine which server is least traffic-free and direct the traffic that is received to the server. This would also prevent an overloading process of a single server so that the user experience is enhanced in terms of faster response and greater availability. Cloud technologies that support load balancing such as, AWS, Azure, and Google Cloud already have in-service load balancing that is easily configured and managed. Such services can also be scaled i.e. they can automatically expand to support greater or lesser traffic depending on the demand (Oyeniran et al. 2024). The load balancing may be performed at various levels depending on the application requirements, i.e., Application layer or network level. Overall, load balancing is an important aspect in the operation of cloud applications so that they could operate effectively and manage different traffic volumes without failures.
[bookmark: _bhegea8njmp4][bookmark: _Toc215331228]4.2 Scalability in Cloud Providers
Scalability is the capability of a system to support more and more work or be easily scaled up to support the growth. Scalability is a major benefit that can be given by cloud providers in the case of cloud computing. Cloud services, including AWS, Azure, and Google Cloud, enable companies to expand and shrink their resources according to their demands. Scalability takes two major forms, which include vertical and horizontal (Wei et al. 2023). Vertical scalability is the process of adding additional power (CPU, RAM) to an existing server whereas horizontal scales are adding additional servers in order to divide the load. The cloud providers simplify the task of scaling resources and do not need any physical changes to the infrastructure.

As an example, when a site suddenly starts to have a high traffic, cloud services can easily add extra virtual machines (VMs) to meet the demand without affecting the quality of the application. This is one of the factors that make cloud computing so powerful due to this dynamic scalability. It enables businesses to pay only what they use and they are able to satisfy the demand without overproviding resources (Mahmoudi and Khazaei, 2022). Scalability in the cloud world is frequently automated, and the business can concentrate on growth without caring about its infrastructure.
[bookmark: _8sql2pivvc32][bookmark: _Toc215331229]4.3 Application Gateways
An API or application gateway is a server that forms an interface point that enables access of web traffic to an application. It is commonly applied in the architectures of micro-services to handle and direct the incoming request to the right services. Application gateway performs various functions that involve load balancing, security, and monitoring. Application gateways are useful in cloud computing to simplify the process of communication between the user and the services (Li et al. 2021). To illustrate, an e-commerce site can contain multiple services one that takes the payments, another one that manages product listing and another one that manages user accounts. Application gateway will take care of making sure that when a user requires a service, the request is sent to the appropriate backend service.
Application gateway services, such as those provided by AWS, Arizona, and Google Cloud, are services that have additional functionality, such as termination of the use of the SSL, web application firewalls, and scaling (Syed and Ali, 2024). These properties are useful in making sure that communication between the user and the back end systems are safe and efficient. Application gateways are also used to enhance the general performance and security of cloud applications because it serves as a gatekeeper and this ensures that only authorised traffic gets through and traffic is redirected efficiently.
[bookmark: _hu95ih4y55h][bookmark: _Toc215331230]4.4 Why Load Balancing and Scaling Work Together
Load balancing and scaling are two inseparable methods that collaborate to enhance the performance and the availability of cloud-based applications. Load balancing assists in sharing the incoming traffic among various servers whereas scalability is a type of ensuring that the system can be expanded in line with the growing demands. These two techniques, when put together will see cloud applications manage the different volumes of traffic without compromising on the performance (Li et al. 2022). In a case of a bursting traffic, the load balancing will send the extra load to underutilized servers. Scalability on the other hand will enable the system to automatically increase the number of servers to meet the additional load. The dynamic combination means that the cloud applications will still be able to operate effectively even in case of a heavy traffic.
In the absence of load balancing, scaling (adding more servers) would not be efficient because the traffic may still be directed to a limited number of servers resulting in the slow performance or even downtime. On the same note, the system might fail to cope with high traffic seasons due to the unscaled system leading to service failures. Load balancing and scalability combined with each other to form a flexible resilient cloud infrastructure able to automatically adapt to traffic fluctuations and deliver a seamless user experience (Kambala, 2023).
[bookmark: _jophnb2mq0ld][bookmark: _Toc215331231]4.5 Benefits of Using All Three Together
A combination of load balancing, scalability, and application gateway is a potent application in the high availability, high performance, and high security of cloud-related applications. These technologies are complementary such that they offer a smooth user experience to both the users and the businesses. Load balancing guarantees the uniformity in the distribution of traffic among several servers to avoid overload in one server. Scalability enables the system to automatically scale itself by adding or eliminating resources to match demand. Meanwhile, application gateways is an effective and safe means of traffic diversion to appropriate services. Collectively these three technologies enable cloud applications to support high volumes of traffic, swiftly accommodate change, and performance even when the demand is high.
The synergistic application of these technologies also has an effect in increasing security by safeguarding the services in the back end as well as by making sure that only the legitimate traffic is passed through the application gateway (Golec et al. 2024). Secondly, they also assist in the minimization of operational expenses because the businesses can only pay as they utilize the resources and not over a surplus. Generally, the combination of load balancing, scalability, and application gateways offers a scalable, powerful, and secure way of constructing and sustaining cloud applications that may expand with increased demand.
[bookmark: _ks67zc7mp58][bookmark: _Toc215331232]5. Driving Forces behind Cloud Adoption
[bookmark: _lygert5bw3t7][bookmark: _Toc215331233]5.1 Cost Efficiency
Cloud computing is also highly cost effective to the business as it gives the business an opportunity to pay as they utilize the resources as opposed to investing money in purchasing costly physical infrastructure. This is because the model is called “pay-as-you-go”, which allows companies to increase or decrease their services according to the demand, which avoids unutilized resources and ensures minimal costs. Cloud providers such as AWS, Azure, and Google Cloud have pricing models that enable users to customize various services depending on their requirements and thus will only pay to consume a specific quantity of compute power, storage or network bandwidth (Vahidinia et al. 2022).
To illustrate, companies do not have to invest heavily in business facilities since they can begin small and add capacity as they grow, without having to invest millions on facility construction. However, cloud services are usually provided with implicit functionalities that decrease the expenses of managing costly business infrastructure, including automated backup, security functions, and updates of software programs. This lowers the operation and capital cost.
	Resource
	Traditional Infrastructure
	Cloud Infrastructure

	Upfront Cost
	High (purchase servers, storage, etc.)
	Low (pay as you go)

	Maintenance
	Ongoing (staff, repairs, etc.)
	Low (automated services)

	Scalability Cost
	Expensive (requires new hardware)
	Flexible (scale up or down)

	Energy Consumption
	High (physical hardware)
	Low (data centers optimized)

	Backup/Disaster Recovery
	High (manual setup)
	Low (automated and managed)


Table 1: Cost Efficiency
[bookmark: _bzj8ng1hghh6][bookmark: _Toc215331234]5.2 Flexibility & Scalability
Cloud computing offers scalability and flexibility that ensures that business can easily adapt to changes in need. Flexibility means the possibility to select among a great variety of cloud services, tools, and technologies to satisfy the particular business needs. As an example, enterprises can choose storage, compute and database services that suit them optimally without depending on a particular hardware configuration. It could be able to combine and interchange resources maximizing performance and cost. Scalability, conversely, guarantees that the cloud systems can be expanded and contracted in regard to the demands (Wen et al. 2023). This implies that the businesses do not have to be concerned of expanding their infrastructure. In the case of a sales event, cloud services can automatically add resources such as virtual machines or storage capacity to process the additional traffic should traffic to a site grow. At the end of the event, one can reduce the resources, and the business will only pay on what is utilized.
Cloud systems such as AWS, Microsoft Azure and Google Cloud have the capability of auto-scaling resources, which automatically scales resources according to a defined set of requirements. Such systems can be scaled vertically (adding resources to already existing machines) or horizontally (adding more machines to even out the load). This makes sure that the applications can work best regardless of their size in terms of the number of users served whether there are just a few users or millions of users.
In the case of business, it means less risk, greater agility and savings in costs due to this flexibility and scalability. As an example, a company will be able to implement changes in the market in a short period without spending much money (Segarra et al. 2024). Cloud services provide the flexibility you require.
[bookmark: _6cr76bet6wr3][bookmark: _Toc215331235]5.3 Server-less Functions
Serverless computing is a type of cloud computing in which the developers can create and execute the applications without taking care of the infrastructure. In a conventional cloud system, servers, networks, and storage have to be controlled by the developers. Contrary to this, in serverless computing, the cloud provider manages these tasks and developers are only needed to write code. Serverless functions, like AWS Lambda or Azure Functions, are triggered by events and are run to execute code in reaction to certain events, such as an HTTP request or file upload. They are only run when required and automatically scaled depending on the demand hence; these are commonly called on-demand services.
Cost efficiency is one of the benefits of serverless functions. You are only charged the real execution time of the code (in milliseconds), therefore businesses are not charged with dead time on the servers. The serverless functions are particularly suitable to applications where the usage patterns are unpredictable or not frequent. As an example, a web-based store may have an e-commerce system that utilizes serverless functions to handle orders or payments when the load is high, but only charges when the functions are active (Kounev et al. 2023). The other significant advantage is ease. Under serverless, companies do not need to concern themselves with server and infrastructure scaling. The cloud provider manages all the technical and therefore the developers develop and maintain the applications fast. Serverless computing is better suited to the micro-services architecture whereby every functions can run in isolation, so it is simpler to construct, test, and deploy smaller and modular constituents of a system.
Serverless computing is a very effective and economical option to developers and companies that want to create scalable applications in a very short time without the hassles of managing servers.
[bookmark: _1cg7xo4tu8n8][bookmark: _Toc215331236]5.4 Comparing Serverless vs Containers
Both Serverless functions and containers are models of cloud computing, and they assist businesses to run applications in a low-cost and flexible manner. Although these two have certain similarities, e.g. scalability and cost efficiency, there are significant differences between the two. Serverless Computing: In serverless computing, the cloud developer handles the resources and the cloud provider automatically adds and removes resources as required. Serverless functions execute when a certain event or trigger occurs, e.g. an HTTP request or an upload. The developers need only to write code and they are charged on an execution time, which makes this a very cost-effective solution to applications that are used occasionally. Serverless computing is more suitable with smaller and event-driven tasks, in which the infrastructure does not have to be running at all times.
Containers: Containers are however, the same but they bundle an application and the dependencies together in a single unit that can be deployed across any environment. Such tools as Docker enable applications to run on isolated environments and therefore, they are portable and scable. Containers are not serverless, but they provide greater control and capabilities, which enables businesses to control the infrastructure and scale it to highs, as well as guarantee application consistency across multiple platforms. Containers can be used in applications that have long processes or ones that have to be closely interconnected with other services.
Key Differences
Management: Serverless removes all infrastructure management, whereas containers need some amount of infrastructure management.
Use Cases: Serverless is more geared towards event-driven stateless applications, whereas containers are geared towards long running, complex applications that have dependencies.
Scalability: Serverless is automatically scaled, instantly, and containers need to be scaled manually or orchestrated by scaling platforms, such as Kubernetes.
Cost Efficiency: Serverless functions have an execution price, which is based on the execution time, thus, cheaper when the workload is low. Containers can, however, be an expensive source of waiting time when provisioned beforehand.
To conclude, serverless or containers are dependent on the requirements of the application. Serverless works well with small, event-driven applications, whereas containers can be used with complex, multi-service applications that have particular dependencies. The two technologies are utilized in several businesses and this is based on the needs of various components of the business.
[bookmark: _4097oijoeoy2][bookmark: _Toc215331237]6. Conclusion
To sum up, the emergence of cloud computing has transformed the way in which businesses do their infrastructure and thus they are able to scale, optimize costs, and enhance performance. Containerization, load balancing, and serverless computing are also some of the essential technologies that define the current cloud architecture. Using this project, we have shown how one can take advantage of the Dockers to containerize an application, administer it efficiently by using cloud services, and facilitate efficient deployment and scaling. Application deployment is made easier with the use of tools such as Docker, because the application and all of its dependencies are packaged into containers that are isolated. This increases compatibility as the application is easily run in various environments. Containers with load balancing and auto-scaling functionalities offered by cloud providers can scale to different levels of traffic, which allows companies to have high availability and achieve the best performance.
Moreover, serverless computing has the benefit of providing a cheaper approach in the management of cloud applications. Serverless functions allow the business to concentrate on building the applications without issue of how to manage the server or scale the infrastructure. Serverless models save costs, especially when an application has unpredictable workloads; since the cost is only paid on the real execution time. On balance, using these features, containerization, load balancing, scalability, and serverless functions, companies are able to develop strong, adaptable, and scalable applications on the cloud. These technologies help businesses to innovate faster to meet the demands, streamline their business, and concentrate more on innovation without being plagued with infrastructure issues. With the evolving nature of cloud computing, it is bound to be a major implementer of growth and effectiveness to businesses in the world.


Docker Web Server Deployment: Creating Images, Using Containers, and Uploading to Docker Hub: An Example Video

Link: https://youtu.be/dhGOSgMX0-4
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(base) PS C:\Users\admin\Downloads> cd cloud-web-example
(base) PS C:\Users\admin\Downloads\cloud-web-example> notepad index.html
PS C:\Users\admin\Downloads\cloud-web-example> notepad Dockerfile
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker build -t cloud-web-app:1.0 .

+] Building 9.4s (7/7) FINISHED cker: desktop-Linux
11dil 7 docker: desktop-1il

[internal] load build definition from Dockerfile
transferring dockerfile: 1158

[internal] load metadata for docker.io/library/nginx:alpine

[internal] load .dockerignore

transferring context: 28

[internal] load build context

> transferring context: 3798

[1/2] FROM docker.io/1ibrary/nginx:alpine@sha256:b3c656d55d7ad751196F21b7fd2e8d4dadcba30e326a6adcF92441b72F8
resolve docker.io/library/nginx:alpine@sha2s6:b3c656d55d7ad751196F21b7fd2e8dadadcha36e32foa6adc 924416728
sha256: ff8a36d5562a57 c3f c8eeF48e578aba33a03b1dd528992ba0A966d0F853369a 1.40kB / 1.46KB

sha256: bdabb8d442716d667F4Fd871b5Fd215Cc2a430a05b192bc568bF945b860999b 16.97HB / 16.97MB

sha256: d9a55dabs954588333696028b351999699beaseb3C68C10e99F175b1297198d 1.21kB / 1.21kB

sha256: df413d6ebdc834bccF63178455d486c4d25e22d38d2C1ab79ee5494b18e5624 4638 / 4638

sha256: 3eaba6cd16a374d9ed629C26d76a525826dd a@9F cef511c98aa620dcF3faed 9558 / 9558

sha256: 2d35ebdbs7d9971Feadcac1582aa78935ad8058b2cc32db163co8822e5dfalb 3.80HB / 3.86MB
sha256:194a24e147de010e146240d3babd25004180¢523dc7174645b269991483e3 6288 / 6288
sha256:87626833e95d43ac524F1F9c5e7c1316¢1F3b8e7aesbaldbdesabocsh910e80a 1.84HB / 1.84MB

extracting sha256:2d35ebdb57d9971FeabCac1582aa78935ad8058b2cc32db16398822e5dfa1b

extracting sha256:8f6a6833e95d43ac524F1F9c5e7c1316C1F3b8e7ae5ba3dbaesabocsboieesea

extracting sha256:194fa24e147d76016e146240d3b4bd25d04180C523dC717e4645b260991483e3

extracting sha256:3eaba6cd16a374d9ed629c26d76a5258e20ddFa00FceF511c08aa620dc F3faes

extracting sha256:df413d6ebdc834bccf631784550406cad25e2c2d38d2C1ab79ee5494b18e5624

extracting sha256:d9a55dabs954588333096b28b351999090beaseb3C681099F175b12c97198d

extracting sha256:Ff8a36d5562a57c3fcBeeff48e578aba33a63b1dd528992ba0d966ddF853369a

extracting sha256:bdabb@d442710d667F4fd871b5Fd215CC22430a95b192bC568bO45b8260999D

[2/2] COPY index.html /usr/share/nginx/html/index.html

exporting to image

exporting layers

exporting manifest sha2se:59cFF248b9ch3069acc803F56a6908bd90bOLBFOAbbe02efI69b0D2220386C25

exporting config sha256:6a521b1be6923abeBec 8c6d6Fdoeeaddf3es35Focaada3zbosFeabba1ddores

exporting attestation manifest sha2s6:b82dd68ccb3c@101e5371ca2cfo7bs516164229169a98bFo4boBe363095€899
exporting manifest list sha256:dad1de78e6as76dc8cdfoeaat1dsagec670ecccrca3daref2b06a6ob3323762F
naming to docker.io/library/cloud-web-app:1.6

unpacking to docker.io/library/cloud-web-app:1.6

(base) PS C:\Users\admin\Downloads\cloud-web-example> o
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker tag cloud-web-app:1.@ miteshdhankecha/cloud-web-app:
(base) PS C:\Users\admin\Downloads\cloud-web-example> docker push miteshdhankecha/cloud-web-app:1.6
The push refers to repository [docker.io/miteshdhankecha/cloud-web-app]

3eaba6cd10a3: Pushed

2d35ebdbs7d9: Pushed

d9a55dabsosa: Pushed

df413d6ebdc8: Pushed

4760b199doc7: Pushed

80692a598557: Pushed

8f6a6833e05d: Pushed

bdabbeda4271: Pushed

Ffga3edsseza: Pushed

194fa24e147d: Pushed

1.6: digest: sha2se:dad1de7800a576dc8Cdf6eaaf1dsapect70ecccfc83d47ef2bo0acob323F02F Size: 856
(base) PS C:\Users\admin\Downloads\cloud-web-example> -
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker volume create myvolume

myvolume.
(base) PS C:\Users\admin\Downloads\cloud-web-examples docker volume 1s

DRIVER  VOLUME NAME

local  myvolume
(base) PS C:\Users\admin\Downloads\cloud-web-example> mkdir C:\Users\admin\Downloads\vol-html

Directory: C:\Users\admin\Dounloads

LasturiteTime Length Name

29-Nov-25  1:45 PH vol-html
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(base) PS C:\Users\admin\Dounloads\cloud-web-example> notepad C:\Users\admin\Downloads\vol-html\index.html
(base) PS C:\Users\admin\Downloads\cloud-web-example> docker run -d --name vol-test -p 8982:86 -v C:\Users\admin\Downloads\vol-htm]
Unable to find image 'nginx:alpine’ locally

Pulling from library/nginx

sha256:b3c656d55d7ad751196F21b7 Fd2e8dadaocba3ee32f646adcF92441b72F82b14.

: Downloaded newer image for nginx:alpine

e8be2f5c60b0OdB429cbe3FO3C5Fe6826e440d972d56F72212eF42dbo2e41bac

:/usr/share/nginx/htnl nginx:alpin
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0

Images / nginx:alpine
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b3ces6as5ATa (5
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0 ADD alpine-minirootfs-3.22.286_64tar.gz / # buildkit
1 CMD ['/bin/sh’]
2 LABEL maintainer=NGINX Docker Maintainers <docker-maint@nginx.com>
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6 RUN /bin/sh-c set -x && addgroup g 101 -S nginx && adduser -S -D -H -u 101 -h /var/ca...

7 COPY docker-entrypoint.sh / # buildkit
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker network create mynetwork
ageabff8c16a4411604e0ecdode7C147bd97c949737926a56d14a8d23ad5a3de
(base) PS C:\Users\admin\Downloads\cloud-web-example> docker network 1s

NETWORK ID  NAME DRIVER  SCOPE
8bbegfab2ace  bridge bridge  local
bfb7fafesscf  host host local

ageabffsci6a mynetwork bridge  local
b5@077c5b466  none null local
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker run -d --name webl --network=mynetwork nginx:alpine
baagC1b18c99e7262766ba67186d12a5587e4ee63e7ace381a082bed158633b

(base) PS C:\Users\admin\Downloads\cloud-eb-example> docker run -it --name box1 --network=mynetuork busybox
inable to find image 'busybox:latest’ locally

latest: Pulling from library/busybox

259838ecfecs: Pull complete

Digest: sha256:e3652a00a2Fabd16ce889F0aal2c38eec347b997e73bd09e60CO62eCT FE732ee
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: Downloaded newer 1image Tor busybox:latest

/ # ping webl
PING webl (172.18.8.
bytes from 172.18.

64 0.2: .268 ms
64 bytes from 172.18.0.2 092 ms
64 bytes from 172.18.0.2 067 ms
64 bytes from 172.18.8.2: 088 ms
64 bytes from 172.18.0.2 .132 ms
64 bytes from 172.18.0.2 899 ms
64 bytes from 172.18.8.2: 068 ms
64 bytes from 172.18.0.2 .123 ms
g

- webl ping statistics ---
8 packets transmitted, 8 packets received, €% packet loss
round-trip min/avg/max = 8.067/6.117/8.268 ms

/ #
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker run -d --name cloud-web -p 8681:86 cloud-web-app:
627a731b61F56d1b612418266¢8b93229ae86FF4676F716eF8e64doabatch
(base) PS C:\Users\admin\Downloads\cloud-web-example>
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(base) PS C:\Users\admin\Downloads\cloud-web-example> docker ps
CONTAINER ID  TMAGE COMMAND CREATED STATUS PORTS NAMES
627a731b61f5  cloud-web-app:1.6  "/docker-entrypoint..” Less than a second ago Up 41 seconds  ©.6.8.6:8681->86/tcp, :8681-580/tcp  cloud-web
(base) PS C:\Users\admin\Dounloads\cloud-web-example>
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Hello Cloud Engineering!

This page s served from an Nginx container built from a Docker image.
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