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[bookmark: _Toc216815567]1. Introduction
The concept of cloud computing has fast redefined the present information technology infrastructures through the delivery of easy to scale, flexible and cost-effective computing services. With organizations moving workloads to the cloud at an accelerating rate, virtualization, containerization, and server fewer computing technologies have emerged as the building block of a modern cloud system. Virtualization enables the effective exploitation of physical resources, whereas containerization, and specifically with the help of Docker, provides stable, lightweight and highly mobile application environments. Also, cloud-native services like load balancing, scalability engines and application gateways are aimed at making sure that applications are available, performant and secure at diverse load conditions.
In this report, a detailed analysis of these core technologies has been presented combining the theoretical view of the same and practical demonstrations performed during classroom activity. Fully worked out workflow of application deployment, image creation, container networking and publishing to Docker Hub is described as Docker-based. Placeholders of the screenshots are added to show the corresponding artefacts that should be inserted. In addition, the report critically examines some of the central principles of cloud-computing like load balancing, scalability and application gateways. The increasing usage of server less applications like AWS Lambda and Azure Functions is also explored along with the comparison to container-based applications. The modern academic literature and reliable sources of documentation support all the arguments.

[bookmark: _Toc216815568]2. Principles of Virtualization 
[bookmark: _Toc216815569]2.1 Definition and Evolution
Virtualization refers to the process of abstraction of the physical computing resources such that various isolated computing systems may be instantiated on a common hardware platform. The idea was born out of mainframes of IBM in the 1960s, which had logical partitions to make the most out of the hardware [1]. The current virtualization technology has also developed significantly to support the concept of multi-tenant systems, resource elasticity and dynamic provisioning features, which are the attributes that form the basis of cloud computing structures.

[bookmark: _Toc216815570]2.2 Hypervisors and Virtual Machine Architecture
A hypervisor, which is also called Virtual Machine Monitor (VMM), is a specialized layer of software that creates, executes, and controls virtual machines (VMs). It enables various isolated operating systems to be in use on a single physical machine by isolating and allocating hardware resources to distinct virtual environments. The characteristics of architecture and performance of hypervisors lead to two major categories of hypervisors. The bare-metal hypervisors, also known as type 1 hypervisors, execute directly on the hardware of the host without having an underlying operating system. This has very high performance, high stability and effective use of resources, and this is the reason why VMware ESXi and Microsoft Hyper-V are common systems used in enterprise and cloud systems. Type 2 hypervisors on the other hand run on the existing host operating system and depend on the OS to provide the hardware communication. This is an additional overhead but Type 2 hypervisor systems such as Oracle VirtualBox are simple to install and are frequently used in case of development, experimentation, and test.
Whichever the type, the core aspect of hypervisor is to assign the necessary computing resources, such as CPU cycles, RAM, storage and network interfaces, to each virtual machine. All the VM are fully independent with their own guest operating systems enabling complete isolation among workloads. Such a high degree of separation ensures better security and flexibility, but it also leads to significant amounts of overhead in terms of resources, as every VM is duplicate of a complete OS environment. Due to this, hypervisor-based virtualization is more demanding than container technologies, which both utilize the same kernel as the host operating system and do not need to create full operating systems, making them lighter and more efficient in most contemporary deployment applications [2].

[bookmark: _Toc216815571]2.3 Role of Virtualization in Cloud Computing
Virtualization is an essential facilitating technology to Infrastructure as a Service (IaaS), and it is what modern cloud computing is built on. Large cloud services like AWS EC2, Microsoft Azure VM and Google Compute engine are heavily dependent on virtualization to provide users with scalable, flexible and on-demand computing services. Virtualization drastically enhances the total utilization of hardware resources and provides an efficient allocation of resources to various workloads by abstracting physical hardware into many isolated virtual instances. It also enables multi-tenancy whereby two or more users or organizations can safely co-exist on the same physical infrastructure without affecting the environment of other users or organizations. Not only does this increase security but it also makes it more cost effective as it eliminates the need for physical servers that must be dedicated. Moreover, virtualization allows quick provisioning of development and production space, and organizations can roll out applications fast, test new settings and dynamically scale resources according to the fluctuating needs of an organization [3].


[bookmark: _Toc216815572]2.4 Practical Demonstration
In the activities in the class, a virtual machine was developed to show how virtualization isolates underlying hardware resources and allows multiple isolated operative system processes to be executed on one physical device. This practical activity assisted in demonstrating fundamentals in virtualization where it is evident that a VM is a separate system, although it is the same physical hardware as the host machine. Resource distribution to the virtual machine was done manually by the students who were able to assign CPU cores, memory capacity and storage space and note the impact of resource distribution on system performance. This activity brought out the possibility of tailoring virtual environments to meet certain workload needs, in terms of lightweight testing activities or heavier workloads. The ability to configure settings of the VM provided students with practical experience with the main concepts of managing the resources like scalability, isolation, and efficient use of hardware. The exercise supported the notion that virtualization offers both flexibility and security and control in the educational and enterprise computing environments.


[bookmark: _Toc216815573]3. Principles and Benefits of Containerization
[bookmark: _Toc216815574]3.1 Containerization vs Traditional Virtualization
Containerization is based on the concepts of virtualization but does not require any complete guest operating systems to be executed. Containers do not need a different OS every time but rather share the kernel of the host system but have isolated user space processes. This method goes a long way in cutting the overheads and containers are far lighter than virtual machines. Containers can be set up and scaled quickly because they do not require booting a complete operating system, allowing an application to be delivered faster and computing resources to be utilized much more effectively. The shared-kernel model can also be used to run multiple containers on the same host at the same time without becoming overloaded by the CPU, memory or storage. Containers also offer a consistent environment to applications as they can be used to ensure that software is reliably executed at various stages of development, testing and production. Containers are an important technology in contemporary cloud-native computing, micro services architectures, and continuous integration and deployment pipelines due to their efficiency, speed, and portability [4].

[bookmark: _Toc216815575]3.2 Docker Architecture
The architecture of Docker is constructed in such a way that it helps simplify the creation, implementation, and administration of containerized applications with the help of a set of interconnected components that cooperate with each other flawlessly. It is built around the Docker Engine, the runtime environment which is used to build and run containers on a host system as well as manage them. It gives the platform upon which the container execution is needed, so that the applications can run in an isolated environment but share the underlying operating system kernel. The engine is also supported by Docker Daemon which is a background process that handles essential Docker resources like images, containers, volumes and networks. The Daemon receives the requests of clients and management of the state and lifecycle of all containerized resources, which makes the management of containers automated and efficient. The Docker Client is a command-line interface (CLI) which communicates with the daemon via REST APIs. This interface enables developers to create images, create or destroy containers and create or update network or storage configuration regardless of being connected to the underlying processes. Lastly, Docker also integrates registries which are libraries for container images storage and distribution. Docker Hub or registries Docker Hub is a public registry where teams can share images of their applications, do version management, and implement the same environment during development, testing, and production. Combined, they offer a powerful, versatile and scalable, containerization ecosystem to deploy applications fast, with reproducibility and optimal resource utilization in the current cloud-native and DevOps world.

[bookmark: _Toc216815576]3.3 Benefits of Containerization
Containerization has a few considerable benefits that make it such a method of choice in contemporary software development and deployment. Portability is one of the primary advantages because the containers bring together an application and their dependencies, libraries, and configuration files. This guarantees the same behavior in the various environments, that is, a container on a local machine of a developer will do the same on a testing or production environment. Containers are also extremely efficient, they do not need a guest operating system at all but instead share the kernel of the host operating system which consumes less resources, as opposed to the traditional virtual machines. The dense workload on the same hardware and reduced operation cost is made possible by this lightweight design. Also, containers are more amenable to quicker deployment, typically within a few seconds, speeding up the development process, testing, and revising production.
Scalability is another important benefit of containerization, especially in cloud systems where most applications require the ability to scale horizontally to manage the fluctuating workload. Containers can also be replicated or deleted in minutes to suit demand and are therefore effective in dynamic infrastructure. Besides, micro services architectures are well supported by containers, which allow applications to be divided into independently deployable modular services. This modularity enhances the fault isolation, easiness of maintenance, and continuous integration, and continuous deployment (CI/CD) pipes. In general, containerization does present a set of capabilities, portability, efficiency, speed, scalability, and flexibility and this has resulted in it being a critical technology in cloud-native computing and distributed application development [5].

[bookmark: _Toc216815577]3.4 Practical Demonstration: Constructing a Dockerfile
During the activity in the classroom, a Dockerfile was assembled to specify the construction of a basic web application and to demonstrate how Docker guarantees the appearance of the same and reproducible environments. The Docker file started FROM nginx base image, which gives pre-configured environment of a webserver. RUN command to remove the default Nginx content. To make sure that the application content is deployed properly, the COPY command was used to copy an HTML file out of the local directory to the web server directory of the container. Also, the EXPOSE 80 command indicated that the container must expose port 80 to the outside world giving the option to be able to interact with the web application over a normal HTTP port. This task has shown how straightforward and efficient the process of creating Docker images can be. 
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[bookmark: _Toc216815613]Figure 1: Folder in VS Code
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[bookmark: _Toc216815614]Figure 2: HTML file in VS Code
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[bookmark: _Toc216815615]Figure 3: Dockerfile in VS Code



[bookmark: _Toc216815578]4. Docker Images and Image Publishing
[bookmark: _Toc216815579]4.1 Image Structure
Containers are constructed by Docker images, which are immutable, layer-based images that are based on a specific instruction or command that is contained on the Dockerfile. Whenever a new command is introduced like installation of software or copying files, a new layer is generated. These layers are built over each other to create the final Docker image and none of the layers can be changed after it is made. A major benefit of this layered system is caching as an image is rebuilt, it can reuse layers that have not changed, and this can save a lot of time in the building process, and this makes it much more efficient [6].


[bookmark: _Toc216815580]4.2 Image Versioning and Tagging
Semantic versioning patterns are applied to tag docker images to track and arrange between iterations of an application. An example is the tags webapp:1.0 which represents a given release version and the username/webapp:latest which generally represents the latest build of the image. The tags offer a standardized and easy way of locating, monitoring and delivering images, which makes the developers and the operations team have an effective version control. Tagging is also used in supporting rollback plans, where older versions of the stable can be restarted in case of a new update bringing errors or problems. 
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[bookmark: _Toc216815616]Figure 4: Docker Build Image



[bookmark: _Toc216815581]4.3 Publishing to DockerHub
Sending a Docker image to a repository should be authenticated to have safe access and control. It usually starts with the process of docker login command that authenticates the user credentials with the target registry. After the authentication, it is possible to upload the image to a remote repository with the help of the docker push command. This action causes the image to become distributable, and it can be utilized by other developers, automated pipelines, or deployment settings. The release of Docker images eases the process of connecting with cloud systems, continuous integration and continuous deployment (CI/CD) processes as well as container orchestrators like Kubernetes.


[bookmark: _Toc216815582]5. Docker Volumes and Persistent Storage
[bookmark: _Toc216815583]5.1 Ephemerality of Containers
Containers are impermanent in nature, i.e. their lifecycle is a temporary phenomenon, and in most cases, is associated with the execution of a process or task. Once a container is terminated or removed, all data stored in the writable layer of the container is usually lost and this may pose a problem for those applications that need long term data maintenance. To resolve this, persistent storage solutions are adopted to ensure that data is stored without reference to container lifecycle. Volume, bind and external storage can be used to implement persistent storage, where containers can read and write data without fear of loss at scale up or down. This is especially relevant to stateful workloads, i.e. databases or applications with user-sessions, logs or configuration files. Persistent storage provides durability, reliability, and consistency of data by decoupling storage and container execution to allow containers to be light and flexible and to run operations that are long-term and mission critical [7].


[bookmark: _Toc216815584]5.2 Volume Types
Docker offers several persistent storage management mechanisms: named volumes, bind mounts, and tmpfs mounts that have applications and benefits. The most common are named volumes, which are managed by Docker. They are easy to use, portable and provide data persistence when containers go through their lifecycles. Such volumes enable the data to exist without the containers on which they are used, and thus one can easily upgrade or even change containers without losing important information. 

[bookmark: _Toc216815585]5.3 Practical Implementation
Using Docker, volume was developed to have data without being tied to the container lifecycle. The following command docker volume create webdata creates a volume that is under the management of Docker and is not attached to a particular container. This makes sure that the information that has been written to the volume is still stored even when the container has been halted, taken off, or changed. This persistent data demonstrates that Docker can offer consistent storage of stateful workloads [7].
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[bookmark: _Toc216815617]Figure 5: Docker Volume Creation 




[bookmark: _Toc216815586]6. Docker Networking
[bookmark: _Toc216815587]6.1 Bridge Networks
The default network type in Docker is called the bridge network, and it is used to bring communication between containers in a single host. The default is to connect any containers launched without any network specification to be connected to this bridge network offering an isolated subnet and private IP addresses to each container. The bridge network allows the containers to interact with each other over these IP addresses and is not by default connected to the host network or the external traffic. The bridge network also enables port mapping whereby services inside containers are available to the host system or other networks whenever there is a need. The default mode of operation makes it easy to deploy a container by offering out of the box connectivity without the need to set up the network manually.

[bookmark: _Toc216815588]6.2 Host and Overlay Networks
Docker offers various types of networks that conform to various container communication needs. Host networks connect the containers to the host networking stack and enable the container to share IP addresses and network interfaces of the host. The strategy could enhance performance by avoiding overhead in network isolation but compromising the security and isolation that the default bridge network offers in Docker. Conversely, overlay networks are created to enable communication between containers on diverse hosts, therefore they are necessary in the distributed applications and complex environments like Docker Swarm and Kubernetes clusters. Overlay networks define a virtual network across a multiplicity of hosts and allow containers across different machines, whether physical or virtual, to communicate with one another across supposedly distinct local network safely [8].


[bookmark: _Toc216815589]6.3 Practical Demonstration
To show custom networking in Docker, a specific network was created using the command docker network create webnet. This custom network enables the containers to communicate with one another in a different environment that is not tied to the default bridge network and enhances security, organization and control to container interactions [8].
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[bookmark: _Toc216815618]Figure 6: Docker Network Creation





[bookmark: _Toc216815590]7. End-to-End Deployment Workflow
[bookmark: _Toc216815591]7.1 Building the Application
A fully prepared Docker image was created with a Docker file containing HTML content, which showed that containerization can be used to achieve reproducible and portable application environments. The base image, which in this case was a web server such as nginx, was defined by Dockerfile and the HTML files to be copied in the web directory of the container. This is what made the container guarantee that the container would be able to deliver the desired web content to all environments, irrespective of the host system underneath it. After the image had been created, it could be instantiated as a container, which gave the isolated runtime environment that had all dependences. Image could also be tagged, versioned and pushed to a repository to be shared or deployed in cloud platform and orchestration systems. 



[bookmark: _Toc216815592]7.2 Running the Container
To deploy the container built on the developed Docker image, the docker run command was used, which demonstrates how Docker allows one to run an application quickly and isolated. The -d flag executes the container in detached mode which allows the execution in the background without tying up the terminal. The -p 8080:80 parameter will trace the host port 8080 to port 80 within the container allowing the host browser to access the web application whilst not changing the internal port settings on the container. Some of the important Docker principles illustrated by this command are portability, reproducibility, and network configuration. 


[bookmark: _Toc216815593]7.3 Exposing Services
The HTML page was deployed to a Docker container, thereby making it publicly accessible using a web browser. Users were able to access the application using any compatible browser by mapping the internal port of the container to any host port without needing to install any other software. 
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[bookmark: _Toc216815619]Figure 7: Running Web Server in Container
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[bookmark: _Toc216815620]Figure 8: Web Server




[bookmark: _Toc216815594]7.4 Publishing to DockerHub
The Docker image was uploaded to a public repository to be able to share and deploy it to other environments. 
[image: ]
[bookmark: _Toc216815621]Figure 9: Image Pushing
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[bookmark: _Toc216815622]Figure 10: Docker Hub Repository




[bookmark: _Toc216815595]8. Cloud Computing Concepts
[bookmark: _Toc216815596]8.1 Load Balancing
Cloud load balancers are important in the allocation of incoming network traffic between two or more instances of backends hence high availability, reliability, and resource optimization. The viewer- requester distribution ensures that no single server is overloaded and therefore improves performance and eliminates chances of service interruption. A common example of cloud solutions, including Azure Load Balancer and AWS Elastic Load Balancer, is associated with sophisticated functionality like automatic failure detection, failure management, and automatic scaling. The operation of the backend instances is constantly checked by the health checks and redirecting any traffic to an instance that is down or that is having a problem thus ensuring that the service does not stop [9].
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[bookmark: _Toc216815623]Figure 11: Azure Home
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[bookmark: _Toc216815624]Figure 12: Load Balancer


[bookmark: _Toc216815597]8.2 Scalability
Scalability of cloud computing is the capacity to automatically expand computing resources as the workload demand varies. This will guarantee that the applications perform and remain available when there is high demand and are cost-effective when the demand is low. Cloud systems have tools that are built to handle this process effectively. An example is AWS Auto Scaling Groups, which are automatically started and shut down without human intervention according to pre-established metrics, e.g. CPU usage or network traffic, and ensure that the required performance is provided. Likewise, Azure Virtual machine scale sets allow automatic scale of the virtual machines, which distributes the workloads and makes them available [10].
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[bookmark: _Toc216815625]Figure 13: VM Scale Set


[bookmark: _Toc216815598]8.3 Application Gateways
Application gateways work on the seventh layer of the OSI model, which allows high-level traffic control and security of web applications. In contrast to conventional load balancers which distribute traffic at either the network or transport layer, application gateways can inspect and direct traffic based on application-level information, e.g., URLs, cookies, and headings. The essential ones are the use of SSL termination, which removes encryption and decryption operations to the backend servers to enhance server performance and the use of intelligent routing which routes requests to a particular server or service, as dictated by content or user-configured rules [11].


[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc216815626]Figure 14: Application Gateway





[bookmark: _Toc216815599]8.4 Complementarity of Load Balancing and Scaling
Scatters incoming network traffic to more than one server or instance, eliminating any chance of a single source of network traffic becoming a bottleneck and guarantees users a steady response time. It is also a fault tolerant technology that directs traffic not to unhealthy or overloaded instances so that it does not affect the service. Scalability, conversely, will provide adequate computing capacity in case of fluctuation in demand. Auto scaling Autoscaling groups like AWS Auto Scaling Groups and Azure Virtual machine scale sets are automated scaling solutions that may help an application to scale effectively during traffic spikes and optimize resource allocation and cost.



[bookmark: _Toc216815600]8.5 Benefits of Combining All Three Technologies
As a combination, load balancing, scaling, and application gateways creates a powerful, safe, and immensely responsive cloud foundation that is highly appropriate in enterprise workloads. Load balancers will spread incoming traffic over several instances, so that a single resource will not be overloaded, and the performance of the applications will be consistent. Scaling features, including auto-scaling groups and virtual machine scale sets, automatically scale the number of running instances according to the demand, giving adequate resources during peak usage and cost-efficiency and efficiency during low-demand times [12].


[bookmark: _Toc216815601]9. Driving Forces Behind Cloud Computing Expansion
[bookmark: _Toc216815602]9.1 Cost Efficiency
Cloud computing is redefining the traditional IT financial models by no longer involving the large upfront capital spending (capEx) but operational spending (opEx) leading to organizations only paying the resources they use. Rather than spending time and money developing physical servers, storage, and network facilities, companies can rest on cloud applications and increase their consumption based on the demand [13].


[bookmark: _Toc216815603]9.2 Operational Flexibility
Cloud computing allows organizations to distribute their operations around the world, implement applications faster and test new architecture without being tied down by traditional on-premises infrastructure. Through geographically spread centers of data, businesses can provide services to end users in the closest manner, hence shorter latency and better performance. There is also rapid application deployment on the cloud platforms, enabling the development teams to bring resources into the cloud, build the environments, and make the updates available within a fraction of the time it takes to make the same setups in traditional settings. 


[bookmark: _Toc216815604]9.3 Global Accessibility
Cloud platforms also offer the ability to perform applications to users within any location worldwide with a minimum latency using distributed regions and edge networks. Data centers are also positioned in various geographic locations and as such workloads are processed near the end users, this reduces network delays and enhances responsiveness of application. Edge networks also improve performance because they cache content and run computing tasks closer to the user and thus provide faster access to important services and data. This distributed architecture does not only maximize the latency, but also enhances reliability, because traffic may be diverted to healthy areas in case of outages or failures [14].

[bookmark: _Toc216815605]9.4 Innovation and Competitive Advantage
The current software development and deployment approaches, such as DevOps, micro services, and AI integration, are based on cloud technologies. Cloud platforms can be used to deploy continuous integration and continuous deployment (CI/CD) pipelines effectively by development and operations teams because this is a major tenet of DevOps through the provision of scalable, on-demand resources. Containerization and virtualization offer the flexibility and isolation needed to support micro services architectures so that applications can be broken down into modular, independently deployable, services which can be developed, tested, and scaled independently. Cloud infrastructure also boosts the speed of AI integration, enabling access to high-performance computing, machine learning frameworks, and ready-made AI services, which enable organizations to act on massive datasets and implement applications that are intelligent, without necessarily investing in specific hardware. 


[bookmark: _Toc216815606]10. Serverless Functions (FaaS)
[bookmark: _Toc216815607]10.1 Definition and Key Characteristics
Serverless computing allows programmers to run code without provisioning and operating infrastructure and lets them think purely in application logic. Cloud providers in this model automatically manage their servers, scale and allocate resources thereby minimizing the complexity and overhead of operations. Relevant Server less platforms are especially well adapted to event-based architectures, where functions are invoked upon being triggered by a particular event, such as an update to a database, an HTTP request, or activity in a message queue. The platform automatically elasticizes the execution environment in accordance with the number of incoming events, and the applications are not subjected to changes of the workload to be responsive without human intervention. This dynamic scaling feature helps in maximizing resource usage and cost-efficiency since the user is only billed based on the amount of time he/she uses to complete the task. Server less computing removes the infrastructure issues, speeds up the development cycle, makes deploying easier, and leads to highly scalable and modular applications, which makes it the best fit in current cloud-native applications and micro services architecture [15].
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[bookmark: _Toc216815627]Figure 15: Azure Function (Serverless)
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[bookmark: _Toc216815628]Figure 16: All resources 1
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[bookmark: _Toc216815629]Figure 17: All resources 2


[bookmark: _Toc216815608]10.2 AWS Lambda
AWS Lambda is a server less computing service, which processes code in response to specified triggers, including modifications in data, HTTP requests, or messages sent by other services. In Lambda, unlike a classic server-based design, there is no server provisioning, server administration or server maintenance. Lambda functions are automatically activated by events, and the service scales out or scales in based on its workload. Automatic scaling is one of its main strengths: the service can use several copies of a function at the same time when under demand, which guarantees high latency and consistent performance. AWS Lambda has a pricing model based on paying as you go, which means that users do not pay idle server time, but the execution time and resources used by the function in milliseconds. The model is cost efficient, has a simple operational process and can develop highly scalable event driven applications in cloud.


[bookmark: _Toc216815609]10.3 Azure Functions
Azure Functions integrates with Azure storage, messaging and event systems, providing highly scalable FaaS capabilities [16].


[bookmark: _Toc216815610]10.4 Comparison with Containerization
Serverless offers greater elasticity, while containers offer more control [17]. 	
	Aspect
	Containers
	Serverless

	Control
	Full control
	Minimal control

	Startup time
	Seconds
	Milliseconds

	Scaling
	Manual or automated
	Fully automatic

	Use cases
	Long-running apps
	Event-driven tasks




[bookmark: _Toc216815611]11. Conclusion
This report has shown that both Docker and cloud-native technologies are a key part of cloud engineering and application deployment. The basic technology is virtualization, which allows the existence of multiple underperforming operating systems on a shared physical platform and multi-tenant systems. In this basis, containerization provides much better efficiency, portability, and deployment speed by wrapping applications and dependencies in a lightweight and reproducible unit. Docker objects such as images, volumes, networks and registries give the means to achieve consistency, reliability and high reproducibility of cloud workflow across development, testing and production environments. In addition to container management, cloud platforms utilize load balancing, automatic scalability, and application gateways to provide high availability, fault tolerance and optimal performance even with fluctuating workloads. Server less computing is part of a more general industry trend of fully managed event-based models of deployments, in which concerns about infrastructure are abstracted and resources are dynamically provisioned in response to demand. Together, these technologies enable organizations to implement scalable, secure, and resilient applications, shorten the development cycle, and create quickly, creating a solid base of modern digital services in the cloud.
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PS C:\Users\donka\docker-demo> docker build -t donkaivanova/site-image:vl .

=> [internal] load .dockerignore ©.6s
=> => transferring context: 2B 0.6s
=> [1/3] FROM docker.io/library/nginx:alpine@sha256:052b75ab72f696f33deba ©.1s
=> => resolve docker.io/library/nginx:alpine@sha256:052b75ab72f696f33deba ©.1s

=> [internal] load build context ©.6s
=> => transferring context: 24eB 0.6s
=> CACHED [2/3] RUN rm -rf /usr/share/nginx/html/* e.es
=> CACHED [3/3] COPY index.html /usr/share/nginx/html/index.html ©.6s
=> exporting to image 0.2s
=> => exporting layers ©.6s

=> => exporting manifest sha256:82b6d7548339747100691f4fab30116465d1leele6 ©.0s
=> => exporting config sha256:02889ac82fea2e8aafb215b7cofefad0ada0d3893a7 ©.0s
=> => exporting attestation manifest sha256:04d734e78f3b9f6b9686fbbclbe7e ©.1s
=> => exporting manifest list sha256:96d74b836elafbd7cfed2e631a25df059e68 ©.0s
=> => naming to docker.io/donkaivanova/site-image:vl ©.6s
=> => unpacking to docker.io/donkaivanova/site-image:vi 0.1s

® PS C:\Users\donka\docker-demo> docker images
REPOSITORY TAG IMAGE ID CREATED SIZE
donkaivanova/site-image vl 96d74b836ela 33 hours ago 81.2MB
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® PS C:\Users\donka\docker-demo> docker volume create site-volume
site-volume

® PS C:\Users\donka\docker-demo> docker volume 1ls
DRIVER VOLUME NAME
local site-volume
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® PS C:\Users\donka\docker-demo> docker network create site-network
leadec98a@d2e4bfa31709af3833f015de@b54762dde553a4a273169deb6edc3
® PS C:\Users\donka\docker-demo> docker network ls

NETWORK ID NAME DRIVER SCOPE
falf632c34c4  bridge bridge local
65e9d742dfe8  host host local
6@bcle6e5710  none null local

leadec98a0d2  site-network bridge local
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® PS C:\Users\donka\docker-demo> docker run -d --name docker-demo --network site-network -p 8088:80 -v site-volume:/var/log/ |
nginx donkaivanova/site-image:vl
4cbb92ba870a3f266185bab9e8412747dafc864953aeeda8870d26T91ebbf43c
® PS C:\Users\donka\docker-demo> docker ps
CONTAINER ID  IMAGE 'COMMAND CREATED STATUS PORTS
NAMES
4cbb92ba87@a  donkaivanova/site-image:vl  “/docker-entrypoint..." 15 seconds ago Up 12 seconds ©.0.0.0:8080->80/tcp
> [::]:8080->88/tcp  docker-demo
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Login Succeeded

PS C:\Users\donka\docker-demo> docker push donkaivanova/site-image:vl
The push refers to repository [docker.io/donkaivanova/site-image]
abdece946203: Pushed

51c30493937c: Pushed

5d2cc344426d: Pushed

4381166af@3c: Pushed

Bb6a6abl69cc: Pushed

fc13532503d7: Pushed

136bc6976c20: Pushed

©14e56e61396: Pushed

dfad29@a5c25: Pushed

a954003e5418: Pushed

adsb65da@2cf: Pushed

vl: digest: sha256:96d74b836elafbd7cfed2e631a25df059e685918214109c6b5402a6698e539b7 size: 856
PS C:\Users\donka\docker-demo> D
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<> indexhtml > @ html > @ body > @ p
il <!DOCTYPE html>
<html>
<head>
<title>My Docker Web Server</title>
</head>
<body>
<h1l>Hello from Docker!</h1>
<p>Nginx page in Docker</p>
</body>
</html>
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