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Abstract:
Cloud computing has become an essential paradigm in the modern information technology due to its capability to offer on-demand services to internet-based distributed and scalable computing resources. This assignment explores the pillars of cloud computing with a view on virtualization, containerization, and cloud architectures such as Infrastructure as a service (IaaS), Platform as a service (PaaS) and Software as a service (SaaS). Whereas containerization, and in particular, Docker are discussed as a lightweight and efficient alternative in implementation of cloud-native applications, virtualization is discussed as an essential facilitator of mapping on physical hardware to a variety of virtual environments.
Other major aspects of cloud architecture that are investigated in the study include application gateways, scalability and load balancing. Although scalability offers the opportunity to dynamically match the resources with the demands of the workload, load balancing assures successful distribution of the incoming traffic among different resources. Application gateways coupled with Web Application Firewalls (WAF) help to enhance security as it offers intelligent routing at the application layer and prevents dangerous traffic.
The assignment also provides a comparison of serverless and container-based designs of compute models with a focus on the differences between the two, regarding the operational management, scalability, cost, and performance. The real-life application of Docker reveals that the use of containers enables DevOps, portability, and rapid deployment. 
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1. Introduction
Cloud computing has become a dominant paradigm in modern day computing and has changed the provisioning, administration, and usage of computer resources in both commercial and research environments completely [1].
Virtualization is an overhead because it needs full guest operating systems, although it provides very good isolation and flexibility [3]. Containerization, on the other hand, is a lightweight approach since it uses operating system-level virtualization to package apps and their dependencies into discrete objects known as containers [2]. This reduces resource overhead significantly and enhances performance and this is why containerization is best used to create cloud-native applications [2].
In order to ensure high availability, performance optimization, and safe traffic management, the modern cloud systems primarily rely on the core concepts such as load balancing, scalability, and application gateways along with containerization [5]. Application gateways also enhance resiliency of the system by providing smart routing, security filtering and protocol control at the application layer [5].
Cloud computing is taking off because of a variety of key factors, such as the desire to be cost effective, operational flexibility and ability to deal with dispersed and dynamic workloads [1]. Another term used to describe serverless computing is Function as a Service (FaaS), which has been a trendy alternative architecture paradigm over the last few years [6]. Such technologies as AWS Lambda and Azure Functions are examples of this strategy and represent an alternative paradigm to the container-based deployment [6].











2. Fundamentals of Cloud Computing

2.1. Definition of Cloud Computing
A shared pool of configurable computing resources, such as servers, storage, networking, applications, and services, can be quickly provisioned and released with little management work or service provider interaction thanks to cloud computing, a distributed computing paradigm [1]. This paradigm can basically be described as a set of five features that according to the National Institute of Standards and Technology (NIST) [1].
Moreover, cloud computing can achieve high performance, availability and fault tolerance through the application of distributed storage, software-defined networking (SDN) and advanced resource scheduling algorithms [12].
2.2. Cloud Service Models
Cloud computing is commonly categorized into three major service models, each of which is a specific level of abstraction and responsibility sharing between the cloud provider and customer [1].
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Figure 2: Cloud Service Models (IaaS, PaaS, SaaS) Layered Architecture 
(Source: Author’s illustration based on NIST Cloud Computing Model)




· Infrastructure as a service (IaaS)
Infrastructure as a Service also provides basic computer resources such as virtual machines, storage systems, and networking components. Within this paradigm, the customer controls operating system, middleware, run time environment and deployed applications whereas cloud provider controls the physical infrastructure such as servers, data centre operations, storage, and devices [5].

IaaS allows high flexibility as well as customization since they can create virtualized environments based on their specific requirements. It is particularly suitable in cases that require fine grained management including transfer of old applications, development and testing environment and workloads that require high performance computing [5].

· Platform as a Service (PaaS)
The managed platform that Platform as a Service provides through abstraction of the underlying infrastructure includes operating systems, runtime environments, development frameworks, and database services. Developers need not worry about maintaining the infrastructure components, thus leaving them the opportunity to create, test and implement applications without the burden of maintaining the components [11].

· Software as a Service (SaaS)
SaaS offers fully functional Internet-based applications, which can be used with lean clients or browsers. In such architecture, the user only interacts with the application interface; all the features of application stack, such as platform, software, and infrastructure are managed by the cloud provider [21].







3. Principles of Virtualisation

3.1. Concept of Virtualisation
The virtualization is a major aspect of cloud computing that, through it, physical computing services can be abstracted into multiple individual virtual services. It is achieved by implementing a software layer known as a hypervisor to allow the running of multiple virtual machines (VMs) on the same physical host but maintaining logical isolation [1].

3.2. Types of Virtualisations
Depending on the components being virtualized and the degree of abstraction, virtualization may be divided into a number of categories.

· Hardware Virtualisation
involves collaboration with creating virtual machines that can replicate whole hardware systems where multiple operating systems can be running on a single physical server [1].
· Para-virtualisation
The other term used to describe this form of virtualization is container-based virtualization, where multiple, distinct, instances of user-space processes, or containers, share the common operating system kernel of the host. This strategy is used by technologies like Docker to create lightweight and effective execution environments [10].
· Operating System-Level Virtualisation
Scales and manages data through consolidation of physical storage units into a single logical pool of storage [12].	

· Storage and Network Virtualisation
Abstracts networking resources in a physical topology to provide support of more flexible, and more adaptable configuration and improved traffic control [12].



3.3. Advantages and Limitations of Virtualisation
Key benefits of virtualization are reduced operating cost, increased scalability and improved utilization of resources by consolidating servers [10]. Also, it enhances security and fault tolerance by providing a strong separation of workloads. Moreover, virtualization allows a fast virtual machine provisioning and migration, helping to implement disaster recovery and business continuity strategies [1].

There are advantages to virtualization though there are disadvantages too. The cost of the introduction of a layer of a hypervisor can be associated with performance cost when relatively to bare-metal systems, particularly in the case of I/O-intensive workloads [12]. Managing huge virtualized environments may also pose a challenge to the system and require expert administrative skills. If not adequately addressed, security flaws at the hypervisor level could also be dangerous [10].

3.4. Comparison: Virtual Machines vs Containers
Virtual machines and containers are the two views that can be used to have two different approaches to virtualization, and the difference between them is mainly in the regards of architecture and efficiency in utilizing resources. The consequences of the use of virtual machines by hypervisors to simulate complete hardware environments, including guest operating systems, are higher resource consumption and slowness of startup. Containers by contrast, are based on the lightweight execution and rapid deployment made possible by encapsulating the program and dependencies and using OS-level virtualization on their host kernel [10].


4. Containerisation and Docker

4.1.  Introduction to Containerisation
Containerization operates on a shared host operating system kernel with isolation ensured via Linux namespaces and control groups (cgroups), unlike traditional virtualization based on hypervisor systems, which require an entire virtual machine to be a guest operating system [2]. This enhances performance in run-time and reduces the system overhead significantly.
Containerization, the technique of packing application code, libraries and configuration files into immutable container images, presents a very portable and consistent deployment method in the context of cloud computing [4].
Moreover, containerization encourages microservices-based architectures by enabling the applications to be divided into smaller and loosely connected services, which can be deployed and scaled independently [7].

4.2. Benefits of Containerisation in Cloud Computing
Due to the host operating system having the same kernel, and the lack of multiple guest operating systems, one of the greatest advantages of containerization is that containers can be described as lightweight. This leads to significantly reduced memory consumption and faster start-up times as compared to the traditional virtual machines [2]. 
Since all application dependencies are encased by containers, and ensure standard execution across numerous environments, including development, testing, and production, portability is another key benefit. The ability to "build once, run anywhere" reduces compatibility problems and speeds up the deployment of applications [4].
On top of this, containerization promotes DevOps approaches by enabling it to interact easily with CI/CD pipelines. Containers images can also be applied to automate testing, deployment, and rollbacks processes to ensure faster delivery and better quality software [8].
Further, containers also provide isolation on a process level, preventing applications that use the same system on the host system to conflict. Most cloud-native applications are sufficiently isolated by this and have superior performance and efficiency, although it may not be as robust as what virtual machines provide [3].
4.3. Docker Architecture
The Docker client-server design, as a solution, provides a powerful platform to design, support, and deploy containerized applications. Some of the key components of the architecture include the Docker engine, Docker client, Docker images and containers that are accompanied by the registries and enable an efficient container lifecycle management [4].
The main runtime environment governing the activities of a container is the Docker Engine. It acts as a daemon (docker) that coordinates the creation, execution and shutting-down of containers and responds to the API [4].
The Docker Client is the primary interface that users can use to interact with the Docker Engine. It provides RESTful APIs to communicate with the daemon vending to users with the ability to perform operations such as creation of images, containers and control of networks. 
A Docker image, a readable, layered filesystem that contains app code, runtime, libraries, and other dependencies, is a critical component of a Docker environment. Docker files, which are collections of build instructions, are used to generate images [2].
Docker containers are examples of Docker images. Although they share the system kernel with the host operating system (OS), programs can run independently or in separate execution environments. Containers have a writable layer that can update selected data while running, and can be created on demand, scaled down, or removed as needed [4].
Docker also provides the Docker Registry, an image repository for the exchange and storage of Docker images. Private enterprise registries and public registries, such as Docker Hub, provide secure sharing and versioning of images [4]. It allows for continuous integration and deployment through the sharing of images in a registry [4].
Moreover, Docker is equipped with advanced functionality such as networking and storage control. Docker networking which has amenities of bridge and host as well as overlay networks, enables the containers to interact with each other in virtual networks. Via Docker volumes, data durability through container restarts is ensured, and it represents the persistent storage that will not disappear with the lifecycle of the containers.


5. Practical Implementation using Docker
This part demonstrates the way in which containerization can be used in practice using Docker, and demonstrates the entire process of creating an image and releasing it into the world. It is built on a principle of creating simple webserver with the help of Nginx base image, which reflects the real steps of cloud-native deployment.
5.1. Dockerfile
The instructions needed to create a Docker image are specified in a declarative configuration file called a Dockerfile. It provides a more automated and reproducible method of wrapping apps and dependencies into a container image that is portable [4].
With this method, a simple Docker file is created to use Nginx webserver to start a static webpage:
FROM nginx:latest 
COPY index.html /usr/share/nginx/html/index.html
The official Nginx image available in Docker Hub is mentioned as the base image using the FROM instruction in this case. The COPY instruction copies the local HTML file into the web directory of the container as it can be served by the Nginx server.
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5.2. Build Docker Image
[image: ]

The Docker image is created with the help of the Dockerfile that consolidates all the instructions into a useable image resource. It is performed with the help of the following command: docker build -t dsnapp .

To have a label to refer to the picture later in the operations, the -t option assigns a tag to it. During the building process, a layered image is created locally and stored in the course of the whole process following the retrieval of the base image and the execution of the desired instructions [4].



5.3. Run Docker Container
[image: ]
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A container is a Docker image's runtime instance that runs the packed program in a separate environment. The command to start the container is given as the following:

Docker run dsnapp -d -p 8080:80

Whereas the -p command would bind port 8080 on the host server to port 80 within the container, the -d command would run the container in detached mode. It is this that allows a browser to reach outside the web application.





5.4. Publishing Image to Docker Hub
[image: ]
DockerHub is an image registry available on the cloud that allows users to manage, keep and share Docker images. Publishing images to DockerHub eases collaboration, version control and deployment in dispersed environments [4].
In order to be published, a picture must be proven to be true:
Docker login
The image is then appended with the name of the user:
Docker tag username/mywebapp
The image is uploaded next to DockerHub:
Docker push username/mywebapp
After publication, the image can be found everywhere and can be utilised on the cloud, or be downloaded by other users. This simplifies continuous integration and deployment processes whereby images can be created and distributed across the environments automatically.

5.5. Docker Volumes
Persistent storage that is independent of container lifecycles is offered by Docker volumes. Unlike container storage, volumes ensure that data is preserved even when the container is stopped or dismounted, even when the container is not connected to storage [4].
To create a volume the following command can be used:
docker volume create myvolume
Volumes are needed when data from stateful containerized systems such as databases needs to be persistent. Well, they can have direct access to the host file system, and therefore, they can be fine-tuned and scaled to other containers.
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5.6. Docker Networking
Containers can connect to other hosts via virtual networks using Docker networking. It provides flexibility and security because containers can communicate securely in a defined network [4].
It is possible to create a custom network with:
docker network create mynetwork
Docker supports various network drivers such as bridges, hosts, and overlay networks. If you don't specify a driver, it will be the default (bridge) that enables communication between containers. Overlay networks enhance this to multi-host capability, making distributed applications possible.
Micro services architecture is one area with specific emphasis on networking, as multiple containers need to be able to communicate effectively.
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5.7. Full Example: Web Server Deployment
The workflow brings together all of the above-mentioned steps and provides a way to set up a web server with Docker. The core of the application is initially written as a webpage (an HTML file) that is packaged to run in the container using a Dockerfile that extends from the Nginx base image.
The image is now bundled with the application and its dependencies, and is then created using the Dockerfile. The image is then deployed in a container using port mapping to extract the webpage which is then viewed in a web browser. 
Deploying the image on DockerHub enhances the deployment process as it promotes reuse in another environment. What's more, Docker volumes and networks are set up to ensure data persistence and container connectivity, respectively.














6. Cloud Computing Core Concepts

6.1. Load Balancing
Load balancing is one of the central elements of the cloud computing infrastructure and it splits the network traffic received by a system into a number of computing resources (servers, virtual machines, and containers) to deliver fault resilience, high availability, and optimized utilization of computing resources. It hides the actual resources available at the backends by exposing it as a virtual endpoint so that client requests may be dynamically routered based on known algorithms (such as round-robin, least connections, or weighted distribution) [5].
By keeping any one resource from acting as a bottleneck or point of failure, load balancing improves system dependability. During instance failure, health check procedures cause immediate rerouting of traffic to healthy instances thus ensuring the continuous provision of service. Also, the load balancers are used to enable horizontal scalability in that workloads are split among multiple instances to improve system responsiveness and throughput [1].
Cloud providers such as AWS and Azure use load balancing, such as managed load balancers such as Azure Load Balancer and Elastic Load Balancer (ELB) that enable them to interact with other cloud services, health checks, and auto-scaling [5]. These services are required to build distributed systems that are highly available, scalable and resilient.

[image: ]
Figure 6.1: Load Balancing and Auto-Scaling Architecture in Cloud Computing
6.2. Scalability
Scalability is the capacity of a system to adjust the processing resources of an organisation to changing workloads flexibly without the requirement of compromising performance. It is an important characteristic of cloud computing, which enables systems to suitably adapt to evolving demand conditions [1].
The two key types of scalabilities are vertical scaling (scale-up) and horizontal scaling (scale-out). Vertical scaling is the increase in capacity of an existing resource, e.g. addition of extra CPU, memory or storage to a single virtual machine. Horizontal scaling, however, spreads out the load by adding or removing numerous instances of resources, like servers or containers [10].
Scalability is also a crucial ingredient in cost effectiveness or performance optimization since it allows the businesses to balance resource usage with actual demand. This allows the pay-as-you-go pricing scheme of cloud computing and eliminates the need to over-provide infrastructure [1]. Also, to manage a large-scale distributed system, scalability is required, including online services with high traffic, real-time analytics and processing of large amounts of data.

6.3. Application Gateway
[image: ]
Figure 6.3: Application Gateway with Web Application Firewall (WAF) Architecture

Application gateway is a complex Layer 7 load balancing and traffic control device that offers protocol control, security, and smart request routing at the application layer. Application gateways, in contrast to conventional load balancers, have the ability to examine data at the application level, allowing capabilities [5].
Secure traffic management is one of an application gateway's main purposes. It integrates with Web Application Firewall (WAF) to protect apps against common security vulnerabilities such as SQL injection, cross-site scripting (XSS) and distributed denial-of-service (DDoS) attacks. It can enhance the overall security posture of cloud-based applications by filtering malicious traffic on the application layer [11].
Finally, application gateways can also have advanced routing capabilities, allowing traffic to be directed to specific services based on hostname, URL, or request parameters. One such example is in a microservices architecture, where multiple services are responsible for different features of an application. The gateway also acts as a unified entry point, which helps in the organization of the system as well as simplifies traffic management [7].
Both AWS and Microsoft Azure offer managed application gateway services. They can easily connect to other cloud services such as virtual networks, load balancers, and auto scaling groups. These services are also important in modern cloud systems because they increase the availability, performance, and security of applications [5].



7. Relationship Between Concepts

7.1. Relationship between Load Balancing and Scalability
Load balancing and scalability are two concepts that cannot work without each other in the context of cloud computing systems, and collectively the two enable cloud computing systems to handle dynamic workloads with a lot of reliability and efficiency [1]. Load balancers are used to distribute workloads evenly across multiple computer resources to prevent system overload and slowdown [5].

On the other hand, scalability provides the ability to flexibly change the number of resources according to workload [1]. In a horizontally scalable system, other instances, e.g. virtual machines or containers, can be created or destroyed as needed [2]. Load balancing is important in this because it knows how to distribute the load across new resources, ensuring workload allocation without service disruption [5].

7.2. Combined Benefits of Load Balancing, Scalability, and Application Gateway
The combination of load balancing, scalability and application gateway technologies offers a complete solution to deliver highly available, secure and effective cloud-based applications [5]. As much as scalability enables the dynamical adjustment of resources to give consideration to demand fluctuations, load balancing ensures proper distribution of incoming traffic [5]. 

All these aspects combine together to give a robust and persistent system architecture [1]. For example, load balancers split incoming requests across multiple instances [5], scalability controls ensure that there is sufficient capacity to handle increased demand [1], and application gateways enforce security requirements while routing requests to the appropriate backend services [5].

8. Driving Forces of Cloud Computing
8.1. Cost
Cost effectiveness is one of the key reasons why more organizations are adopting cloud computing because it is no longer a capital expenditure (CapEx) but an operating expenditure (OpEx) business model [1]. By eliminating the need to make a large capital expenditure, organizations can avoid maintenance and depreciation costs [10].
8.2. Flexibility
The ability to set up services on demand and configure services to meet demand is also of high flexibility [12]. Also, hybrid and multi-cloud solutions enhance operational flexibility with the help of task mobility in numerous environments [15].
8.3. Scalability
Scalability can be described as the ability to dynamically scale capacity of resources based on workload requirements in the context of cloud computing [1]. To achieve a successful distribution of workload among systems, horizontal scaling allows building a large number of instances [12]. To achieve the best possible performance under high demand and low demand conditions, the auto-scaling techniques dynamically adjust the resources on-the-fly [14].
8.4. Reliability
Cloud computing reliability is contributed by redundancy, fault tolerance and distributed system designs, among others [12]. Cloud providers deploy replication of data to multiple availability zones to ensure that they are available anytime and the data cannot be lost [10]. By distributing traffic among several servers, load balancing techniques avoid single points of failure [14]. Additionally, automated failover helps reduce downtime by detecting failure and redirecting workloads to healthy resources [15]. Service Level Agreements (SLAs) will ensure established uptime rates, which will increase confidence and business continuity among businesses [13].



9. Serverless Computing

9.1. Introduction
The post-modern cloud execution model called serverless computing breaks the need to explicitly define the infrastructure provisioning by executing application logic using stateless compute containers that the cloud provider manages entirely [1].

9.2. AWS Lambda / Azure
An example of a popular serverless system, where the code can be run in response to an event without the need to set up a server, is AWS Lambda [1]. The automatic scaling of Lambda functions depending on the incoming requests ensure high availability and performance [18].
The Azure Functions provide a similar event-driven execution mechanism integrated heavily with the Azure ecosystem. It can be used with timers, HTTP requests and messaging service such as Service bus and Azure event bus [19].

9.3. Advantages
Serverless computing can reduce the operational overhead by eliminating the need to administer infrastructure, including provisioning, patching, capacity planning [1]. Since customers are not charged on idle resources but actual compute time, the pay-per-execution payment model ensures cost efficiency [18]. Unpredictable traffic patterns do not have to be set up with much hassle due to the automatic scaling algorithms that dynamically allocate resources as needed by the workload [17]. 

9.4. Limitations
There are various technological challenges and limitations to serverless computing other than its advantages [16]. Cold start latency leads to increased response times and occurs when functions are called after being inactive over time [17]. Since serverless operations are stateless, there is a need to have external storage system to maintain application state, which may complicate architecture [19]. Due to the tightness of apps with some cloud provider services and APIs, another problem is vendor lock-in [18]. Also, serverless might not be suitable to longer or computationally-intensive applications because of execution time and resource limitations impose by providers [1].


10. Comparison: Serverless vs Containers

	Parameter
	Serverless Computing (FaaS)
	Containerization

	Architecture
	event-driven, stateless execution architecture is managed by the cloud provider and implemented on ephemeral functions [1].
	OS Level virtualization of container-based deployment with segregated runtime environments [2]

	Infrastructure Management
	Completely abstracted; no server maintenance or setup is needed [1].
	need orchestration systems (such as Kubernetes) and container runtime management [20].

	Scalability
	Automatically and dynamically scaled in reaction to an event in an apparently automatic and dynamical way [18].
	The manual or manualized scaling or scaling using technologies such as Kubernetes with predefined rules [16].

	Cost Model
	Exclusive real compute usage would be charged by pay-per-execution pricing [18].
	Pay is still billed even when idle the resources (VMs/instances) allotted [2].

	Performance
	On-demand initialize can lead to cold start delay [16].

	Reliable execution and uninterrupted run-to-run and pre-start containers [20].

	Execution Duration
	Short-cutting limited-duration functions [1].
	Perfect to use in long-term and continuous programs [2].


	State Management
	Designed to be stateless, it needs external storage services [16].
	Both stateless and stateful programs may be supported in containers [20].

	Control & Flexibility
	Limited infrastructure and runtime management [18].
	Complete control of runtime, OS and application requirements [2].

	Deployment Speed
	Installation in a minimal amount of time [1].
	slower a bit due to the orchestration set up and picture construction [16].

	Use Cases
	IoT processing, automated processes, APIs and event-based workloads [18].
	Microservices, company applications, machine learning workloads and DevOps pipelines [20].

	Vendor Lock-in
	Reliance on services unique to a given provider is risky [4].
	It risks less owing to its ability to be transferred between systems and contexts [2].



11. 
Video Demonstration
A video has been produced to demonstrate the use of containerization for Docker.
The video includes the steps to create the Dockerfile, build the image, run a container and configure Docker volumes and networking.
It also demonstrates how to set up an Nginx container to serve a web page, and test it in a browser.
You can watch this video here:
https://youtu.be/I4PgY-sl4fw
The case study presents a practical example of deploying container infrastructure in the cloud.


12. Conclusion
Cloud computing is perceived as a revolutionary paradigm in the modern IT environments where it is radically re-defining how computational resources are provided, managed and consumed [1]. The integration of basic concepts such as virtualization, distributed systems, load balancing and auto scaling makes it possible to deliver very effective, flexible, and reliable services via the internet [12]. Technologies such as serverless computing and containerization provide additional enhancements to this paradigm by abstracting complexity in infrastructure and promoting modular and scalable, event-driven application designs [18].

Applying the principles of the cloud-native design, the practical implementation of containerized environments demonstrates how the lightweight virtualization techniques can be used to achieve rapid delivers, interoperability, and decoupled services [2]. Also, an analysis of the trade-offs amid operational control, performance optimization and cost effectiveness are brought under the comparison between serverless computing architecture and container-based architecture that enables one to make well-informed decisions concerning numerous workload requirements [16].

Lower costs, portability, scalability and reliability are some of the reasons why cloud computing has many business applications [12]. Combined with dynamic resource management, the cost-as-you-go model reduces the operational cost while enhancing the system's performance and reliability [18]. Moreover, the design of serverless platforms and container orchestration systems is pushing the boundaries of distributed computing by enabling fault-tolerant system design, continuous deployment and integration [16].
In short, cloud computing has the ability to not only enhance computational performance but also to become the underpinning technology for many of today's advanced technologies including artificial intelligence, big data analytics and Internet of Things (IoT) systems [1]. The ability to utilize scalable, secure, and high-performance cloud infrastructures will remain critical to achieving digital transformation and having competitive advantage as businesses proceed with hybrid and multi-cloud approaches [2].
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[2/2] COPY index.html /usr/share/nginx/html/index. html 0.25
exporting to inage 0.7
=> exporting layers 0.25

exporting manifest sha2S6:56858b15488ddch499d7Fb38447ce7a15b80ASdeG3C5h93069306902912c6 .05
exporting config sha2s6:b617cFa7ebefo184FbsAc2eb141e03fa7deel F00d3ef0425cactha718021d504 .05
exporting attestation manifest sha256:162018beoe3e924ad4@22ch52be3bod4dbcfe3bF1397F1a838C626a7aebb6722 015
exporting manifest List sha256:87ae045197fbe@Sadcceel161990e3226009136503daa8cO60357H2ee744d86 .05
g > oumne naming to docker.io/library/dsnapp:latest 0.05

> TIMELINE unpacking to docker.io/library/dsnapp: latest e.1s
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=> resolve docker. io/library/nginx:atest@sha2s6: 341bF6f3cesc5277d60e2cr6e1bo319Fa4252add24ab6a0e26260056d313268 0.1s
[2/2] COPY index.html /usr/share/nginx/html/index. html 0.25
exporting to inage 0.7
=> exporting layers 0.25
exporting manifest sha256:56858b150f88ddcbA99d7Fb38447ce7a15b86d5deFIC5h9302930e062912C .05
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naming to docker. io/1ibrary/dsnapp:latest .05
unpacking to docker.io/library/dsnapp:latest .15
® PS D:\Docker Practical Example> docker run - -p 8089:86 dsnapp
43744d1558dd0e20448Choeadae06485252010FBesbI1 ce18FobsTebobfdace
PS D:\Docker Practical Example> docker ps
gy D= CONTAINER ID  TWAGE  COMPAND REATED status PORTS S

> TIMELINE 43f44d1558dd  dsnapp  “/docker-entrypoint..” 41 seconds ago Up 39 seconds  0.0.0.0:8080->80/tcp, [::]:8880->80/tcp  stupefied lewin
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