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Abstract
This research examines the ideas and practices of containerization technology, with a focus on Docker for the deployment of contemporary cloud-based applications. Basic concepts including the advantages of virtualization, containerization, image management, volume persistence, and networks are covered in the study. The entire process of creating, publishing a Dockerfile or image to Docker Hub, executing a container with volume, setting up the network, and launching a full website with the webserver is illustrated through implementation. The research delves deeper into the ideas of cloud computing application gateways, load balancing, scalability, and production-ready containers. Finally, we compare serverless computing to conventional containerization methods in terms of deployment patterns, operations, and cost. The work's practical demonstrations demonstrated the operational benefits of containerized deployments while taking into account the architectural constraints and security issues that must be addressed in a corporate setting.



1. Introduction
Cloud computing has made a radical change to the way in which organisations design, deploy and maintain software systems. The transition away of the conventional on-premise infrastructure towards the use of cloud-based services has been enabled by a number of factors, the first one is the reduced cost on capital expenditure, the second is the increased scalability and flexibility in its use [1]. In this ecosystem, containerisation has become a key technology that mitigates a lot of issues related to application deployment and portability.
In 2013, Docker, transformed the containerisation scene when it was proposed, and the product gave developers a standard platform on which to package application together with dependencies [2]. In contrast to conventional virtual machines, containers can share the host operating system kernel, but provide isolation of processes, which implies much less overhead and shorter startup times. This design has rendered Docker especially come in handy with microservices architectures and continuous deployment pipelines.
Containerisation is not only important in terms of basic application packaging. Scaffold containers in production settings allow uniform behaviour at development, testing and production phases, thereby virtually removing the it works on my machine issue that has been a bane of software development since time immemorial [3]. Moreover, container orchestration systems like Kubernetes have been developed based on the background of Docker to offer advanced deployment strategies, automatic scaling and self-healing.
The report discusses the theoretical basis, as well as practical applications of Docker technology. The practical aspect will outline a full workflow starting with the creation of the Dockerfile, moving on to the image creation and publication and finishing up with an active web server that is reachable via the configured networks and persistent volumes. Further, the report investigates how containerisation can be coordinated with the overall cloud computing concepts such as load balancing and auto-scaling then considering the emergent serverless paradigm as an alternative model of deployment.


2. Principles and Benefits of Containerisation
2.1 Virtualisation Foundations
It is, first of all, important to realise the bigger picture of virtualisation technology before looking at containerisation in particular. In traditional virtualisation, several virtual machines are implemented as physical hardware share, each VM has a running instance of a full operating system. There is a hypervisor, which is isolated between the hardware and the virtual machines that handle the allocation of resources and isolates them [4]. Being an effective method when it comes to consolidating servers and utilising resources, this type of approach adds significant overhead now that a VM will need its own OS kernel, system libraries and assigned memory. Virtualisation of hardware has been found useful when several tenants need to be separated with a high isolation level. Cloud service providers like AWS and Azure have been greatly dependent on hypervisor technology to segment physical servers across various customers and yet keep secure lines. When using lightweight application or microservice which might need only a few computational resources, the resource demands of full virtualisation are, however, an issue.
2.2 Container Architecture
Containerisation is yet another method of isolation. Instead of creating a virtualisation of hardware, containers virtualise the operating system itself. A set of containers can have a common OS kernel but each have its own user space, process hierarchy, network interface and mount point [5]. This is done using features of Linux kernel such as process isolation via namespaces and resource limitation via cgroups. The sense of architecture makes a big implication. A simple web server based on a virtual machine may also require 1-2GB of memory to install the guest operating system itself, whereas a container with the same application has usually only tens of megabytes of overhead memory usage to support the application itself. Boot times also vary widely-VMs can take minutes to boot, and containers can be ready within seconds or milliseconds.
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2.3 Operational Benefits
There are practical advantages of containerisation that have been implemented in many aspects. To begin with, containers bring about similar runtime environments irrespective of the host system. The application, which will be developed on a laptop of a developer, will run the same on a production server, with good kernel versions. This homogeneity cuts short failures due to deployment significantly and eases the process of testing [6].
Secondly, containers allow effective utilisation of resources. Due to sharing of host kernel by containers, it is possible to run dozens or hundreds of containers on hardware, which may only support few VMs. This density gains is directly reflected in cost reduction in the cloud architectures where the compute resources are charged according to how they are allocated.
Thirdly, containers support microservices architectures through offering natural service boundaries. All microservices can be created, tested and deployed as independent containers, each team can work and coordinate each other asynchronously without overhead. Container orchestration platforms subsequently orchestrate the discovery of services, distribution of loads, and recovery of failures automatically [7].
Containerisation is however not always better than virtualisation. The similarity of the kernel architecture implies that containers have less isolation than VMs; an exploit in a kernel in one container may potentially impact other containers on the same host. Based on this reason, there is still a possibility that highly sensitive workloads force VM workloads or multi-tenant environments with high compliance constraints may still tend towards VM-based isolation despite performance trade-offs.


3. Docker Architecture and Components
3.1 Core Components
The architecture of Docker consists of a number of important components that collaborate to offer functionality of containerisation. The Docker daemon (dockerd) is a background service of the host system, which does container life-cycle operations such as creating, executing, and terminating containers. The daemon communicates with client applications via a REST API, which enables both a local and remote management [8].
Images are the foundation of the Docker packaging system. An image is essentially a read-only template that contains all of the runtime environment, system libraries, configuration files, and application code needed to run a containerized application. A change in a filesystem is represented as a layer in the construction of an image. Because the layers shared by multiple photos do not need to be re-stored, this layered structure makes information storage and transport more efficient. 
Containers that are run-time are referred to as images. Docker develops a readable layer on the read-only layers of the image when a container is started to permit the application to modify files maintains running without altering the underlying image. A multiplicity of containers can have the shared basic image and they can create their own unique filesystem adjustments owing to the copy-on-write technology.
3.2 Dockerfile Specification
A dockefile is defined as an instruction document used when building up docker images. In order for images be smaller & faster to render these command will increase that of your end product. Try and keep it simple with this docker file of yours, right. The FROM (indicates the base image), RUN (runs the commands when the image is built), COPY (copy files between host and image), CMD (runs the default command when the container starts), are some of the common commands.
The sequence of commands in a Dockerfile influences image caching and performance of the process of building. Since Docker will cache its layers, by putting instruction that are often changed (e.g. copying application code) towards the end of the Dockerfile, the earlier layers (e.g. dependency installation) can be reused in subsequent builds. This optimization is able to cut down from minutes to seconds in the repeated development processes [9].
3.3 Registry and Distribution
The default public registry of Docker images is Docker Hub, which contains both official images which are maintained by Docker and community images added to it by the community. Organisations that have to direct the dissemination and access controls of images can deploy private registries as well. It is the image naming convention which is in the format registry/ repository:tag, where the repository is Docker Hub by default. Image distribution is based on content-addressable storage with each layer specified by a cryptographic hash of its contents. This solution provides integrity when transferring it and facilitates deduplication since the same layers uploaded by different users will be only stored once in the registry [10]. 


4. Practical Implementation
This section is a record of the practical practice of the Docker containerisation, showing the entire process of both creating the image and running a web service. It was implemented on an Ubuntu system having Docker Engine version 20.10. The following commands were run in a typical terminal environment.
4.1 Environment Preparation
The working directory had been set before the process of container build started. To store the project files, a new directory was created, docker-web-server. This organisational measure makes sure that every component is kept together and simplifies the build context, which will be run in Docker.
There were no files initially in the directory. At this point, the idea was to build a bare web server container, which would serve a custom HTML page, illustrating various Docker concepts such as image building, container execution, volume mounting and network configuration.
4.2 Creating the HTML Content
A simple HTML file has been developed as the web content. The file was made simple on purpose so as to place more attention on the process of containerisation as opposed to complexity of web development. There is elementary structure and style in the HTML to verify that files are indeed served by the web server.
The standard HTML5 markup of a title, a heading and a bit of explanatory text on the consumerisation demonstration were added to the index.html file. Though the contents themselves are simple, this file will be utilized later on when it comes to showing how to mount the volumes and ensure that the web server is alive.
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4.3 Dockerfile Construction
The image building as per the Dockerfile is defined. In this implementation, the nginx was used as the web server because of being lightweight in nature and easy to configure. The Dockerfile starts with the line stating what the base image should be, then it will synchronise the HTML file into the correct folder of the filesystem. 
The purpose of each line is different. The FROM instruction downloads the official nginx image, developed on top of Alpine Linux, which is much smaller than usual Linux distros. The COPY command is used to copy the local index.html file to the nginx default document root. The instructions in the EXPOSE that the container is going to be listening on port 80 are information, not actionable because port mapping is yet to be mentioned when starting the container. Lastly, CMD is the instruction to start nginx in the foreground, otherwise, the container will exit right after its start.
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4.4 Building the Docker Image
As soon as the Dockerfile was completed, we were able to start image creation. Docker build command executes the commands in the Docker file sequentially, which creates a new layer each time a command is run and stores outputs to be used subsequent runs.
The -t will create a tag on the image in the form repository:tag. Semantic versioning (v1.0) makes it possible to receive a visualization on multiple image iterations. The trailing dot tells the Docker that the current directory is the build context, that is, Docker will transfer all the files in the current directory to the daemon, which might then have an opportunity to be used in the creation of the image.
In the process of creating the let go, Docker initially pulled nginx:alpine base image since it was not available in the system. This download would take some few seconds in terms of network speed. This was accompanied with the one by one execution of each of the commands and after all of them were executed successfully Docker was showing the output.
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The build was successful, resulting in a 23MB image-wise- small compared to a full Ubuntu-based nginx image- which would have been. This size performance shows one of the effective gains of employing Alpine Linux as an underlying image to containerised applications.
4.5 Verifying Image Creation
Once created it was important to verify that the image was created properly and was in the local image cache. The docker images command can enlist all images stored locally as well as their names of repository, tags, image ID, when created and their sizes.
The production revealed the new my-nginx-server:v1.0 image and the nginx:alpine base image. The two pictures were cataloged including their sizes, and their image identification. This is a crucial step to check the existence of an image prior to entering container execution since an error would be observed in trying to execute an image that does not exists.
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4.6 Running the Container
After the image was confirmed to be available, but then came the next task to create and start a container, based on that image. In the first test, a simple run command was used to ensure the basic functionality was tested and then more complex features were added like volumes and networks.
Here were named a number of flags. The -d option engineers the container to execute in detached mode i.e. execute in the background; and not occupy the terminal. The -p 8080:80 option causes port 8080 on the host to be mapped to port 80 in the container and allow external access to the web server. The flag name gives the container a name that is readable by humans as opposed to the automatically-generated names used by Docker.
On execution using Docker, it gave back a lengthy hexadecimal value that was a container ID. This was a sign of a successful container creation and startup. By now there was an nginx server inside the container and it ought to have been connected to the port 8080 of the host.
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4.7 Validating Container Operation
docker ps was used to confirm the container was running, showing nginx-test as “Up” with port mapping (0.0.0.0:8080→80/tcp). Accessing http://localhost:8080 displayed the expected page, verifying the full Docker workflow worked correctly.
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4.8 Publishing to Docker Hub
The second stage involved publishing the Docker image to Docker Hub for reuse. After logging in (docker login), the image was retagged with the username (docker tag my-web-app om404/my-web-app) and pushed using docker push. Only custom layers were uploaded, making the process quick and efficient.
[image: ]
 
The picture was now publicly available (privately in case privacy in the repository settings was set to that effect). This image could be pulled by other users with docker pull username/my-nginx-server: v1.0 and could be run with the same containers, without having to build them using the Dockerfile.
4.9 Implementing Docker Volumes
Docker volumes provide persistent storage that remains even after a container is deleted. A volume was created (docker volume create nginx-content) and verified using docker volume ls. The existing container was stopped and removed, then recreated with the volume mounted:
[image: ]	
docker run -d -p 8080:80 --name=nginx-test -v nginx-content:/usr/share/nginx/html my-nginx-server:v1.0
[image: ]
This ensures data in /usr/share/nginx/html is stored in the volume and persists across container restarts or deletions.
4.10 Docker Networking Configuration
Docker supports multiple networking modes. A custom bridge network (docker network create web-network) was created to enable DNS-based communication between containers. After recreating the nginx container with this network, it became reachable via its name. Using an Alpine container (docker run --rm --network web-network alpine wget -O- http://nginx-test), the HTML content was successfully retrieved, confirming service discovery worked correctly within the network.
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5. Cloud Computing Concepts and Serverless Architecture: A Netflix Streaming Platform Analysis
The pillars of modern distributed systems include load balancing, scalability and application gateways along with the capacity of applications to provide services on a massive scale, revolutionizing the way organizations provide services at scale through cloud computing. This discussion explores these concepts in the context of Netflix streaming platform, which boasts of over 260 million subscribers and streams over 1 billion hours of content every week all over the world [11]. The discussion then proceeds to discuss serverless computing as a new paradigm that is being developed and compares it with containerization to determine the key driving factors in cloud adoption such as cost optimization and operational flexibility.
5.1: Core Cloud Computing Concepts in Netflix's Architecture
Load Balancing in AWS
AWS Load balancing.
Netflix also relies on AWS Elastic Load Balancing (ELB) which allocates traffic to thousands of EC2 instances in several availability zones [12]. AWS offers Application Load Balancer (ALB), Network Load Balancer (NLB) and Gateway Load Balancer [13]. Netflix primarily uses the ALB that is at Layer 7 and supports content-based routing. As an illustration, a user in London requests a movie, the ALB considers the request or the request details (such as the type of device used) and directs traffic to the best backend to achieve optimised streaming quality [14].
Health checks take place after every 30 seconds, eliminating unsynchronized cases in approximately 5 seconds to stay available [15]. Netflix favors aggressive health checks in order to minimize downtimes. It also employs the least outstanding request algorithm, making traffic use less loaded servers, enhancing performance even during such events as cache warming [13].
Scalability Implementation
Netflix uses Auto Scaling using target tracking, step scaling, and scheduled scaling with AWS Auto Scaling to dynamically increase and decrease capacity when the target is met [16][17]. Since the UK peaks between 19:0023:00 GMT in the UK, Netflix will pre-scale resources (around 18:30 GMT) to prevent delays [18].
Cooldown parameters have been fine-tuned: scale-out is reached in just a few seconds (60), and scale-in is not very rapid (300 seconds) to overcome instabilities [17]. Auto Scaling groups specify the desired capacity, maximum, and minimum capacity - 50-500 instances based on load [16]. Netflix metrics such as request rate and response time, in addition to CPU, are more indicative of user experience.
Application Gateway Architecture
Netflix takes advantage of the API gateway and ALB of AWS as a single point of entry to all clients [19]. The gateway authenticates (e.g. using Cognito and JWT tokens), validates requests, and limits them to prevent overload or abuse [20][21].
It also converts requests (e.g. XML to JSON) to cater to old devices without compromising on modern services [19]. Caching can minimize the load on the backend- static information such as movie information can be stored in the cache up to a 300 second duration and individual data is stored under shorter or no caching. Cache keys have region, type of device, and language to be able to get the correct responses [20].
5.2: Complementary Nature of Load Balancing and Scaling
Scaling and load balancing works together to balance the system capacity with demand without compromising on performance and availability [22]. Scaling is used to adjust the number of instances and load balancing is used to make sure that the instances are utilized efficiently. As an illustration, when Netflix needs to impact the traffic significantly (e.g., a new release), Auto Scaling is used to create new, and the load balancer instantly balances traffic towards the new ones, ensuring that the old instances do not go to waste as the new ones get overwhelmed [23].
Timing is important. Scaling is a time-consuming process, typically 3-5 minutes to start new instances [17]. The load balancer distributes traffic among available servers during this time; this includes servers experiencing pressure. New instances are automatically added once ready and this ensures that there is less load on each server and performance is stabilised.
This is a relationship that enhances resilience. In failure, the load balancer will kill the instance and send traffic to the healthy ones [15]. This, however, puts strain on the remaining instances. Auto Scaling reacts to by adding replacements, regaining capacity and obviating cascading failures [24].
Load balancing algorithms (such as least outstanding requests) have been shown to be effective in a situation where the available capacity is sufficient. When all the instances are overloaded, the performance continues to be poor. Scaling will make sure that all necessary resources are available to ensure that the load balancer has adequate resources to distribute traffic [13].
Lastly, this combination is cost effective. Operating systems should be used at an optimal utilisation level (estimated around 60-80%). Load balancing ensures that the traffic is not overloaded, and scaling can adapt the resources to maintain the balance without overloading or wasting resources [22].
5.3: Benefits of Combined Technologies
A combination of load balancing, auto-scaling and application gateways forms a formidable architecture that enhances overall reliability, performance, and cost-efficiency in ways not possible through any one single application element [25]. Netflix has a good example, having managed to provide the same level of services all over the world with little downtimes.
One advantage is that it is reliable. Application gateway serves as a buffer which retries and keeps connections alive [19]. In case of failure, the load balancer diverts traffic and the gateway attempts a reconnection though users probably remain unaware. The multi-region architecture also enables Netflix to have traffic automatically shift during outages, thereby ensuring availability [26].
Performance is also enhanced. The gateway employs caching and compression as well as protocol optimisation to lower the backend load [20]. Load balancing is the distribution of content on caches and scaling ensures that there are sufficient instances as the demands increase. As an illustration, Netflix attains more than 85 percent metadata request cache hits, which eases the burden on databases [27].
These technologies are coordinated to prevent wastage with respect to cost. Gateways identify invalid requests and cache information minimizing unnecessary requests. Load balancing utilises the existing resources to maximum capacity and auto scaling scales the capacity with the demand. Such a dynamic solution has enabled Netflix to save a lot of money in relation to the costs of having a fixed provisioning [28].
The centralised controls enhance security. The gateway handles authentication, encryption, and rate limiting and assists in deterring such threats as DDoS attacks prior to accessing the systems [21]. Load balancing also helps in minimizing risk through distribution of traffic and elimination of single point of failure.
Lastly, this integration allows safe deployments and visibility. Netflix implements blue-green deployments to redirect the traffic progressively among versions and minimizes risk [29]. Simultaneously, comprehensive measurements of all the components offer profound understanding of the system performance and usage that allows proactive monitoring and planning [13][17][20][30].


5.4: Driving Forces for Cloud Computing Expansion
Cost Optimization
Cloud computing causes the cost of spending to be on the amount of usage that will be paid as you go rather than on capital expenditure creation that brings wastage [31]. Conventional data centers have high investment needs and tend to operate at 1520 per cent utilisation only [32]. Comparatively, AWS prices are cost per usage with additional such pricing tiers as reserved instances that can save significant costs [33].
This advantage was observed in the case of Netflix which shifted to AWS (20082016). It does not operate at world peak capacity, but regionally, reducing infrastructure costs by approximately 40 percent and enhancing performance [12]. Cloud providers are also more efficient (PUE of the order of 1.1) in terms of power consumption than data centers [34].
Flexibility and Agility
Cloud platforms allow provisioning in scale very quickly and worldwide. The time it used to take months to deploy resources can now be realized within minutes [35]. Netflix applies this flexibility to such practice as Chaos Monkey, which deliberately closes instances to confirm resilience, which is infeasible in traditional setups [36].
As AWS is a global company, firms are able to expand into new markets in a very short period of time. An example is Netflix where it was able to expand into India within weeks using AWS infrastructure [37]. Innovation is also possible when accessing more than 200 services (e.g., S3, CloudFront, Kinesis) [38].
Serverless Functions Architecture
Serverless (i.e., AWS Lambda, Azure Functions) eliminates maintaining infrastructure, and only pays by the duration of execution [39][40]. Events are popular with Netflix; Netflix uses Lambda when dealing with event-driven processing such as updates to recommendations, handling millions of events at an efficient cost, without over-provisioning [41].
Comparison with Containerization
Serverless is cost-effective for variable workloads, while containers are better for steady, high-demand systems [40][44]. Serverless offers automatic scaling and low operational overhead, whereas containers provide more control, better debugging, and portability across platforms [43][45].
However, serverless introduces challenges like vendor lock-in and cold start latency (500–3000ms), which can affect performance-sensitive applications [46]. Containers avoid this with consistent low latency.
Netflix combines both approaches—using containers for core streaming services and serverless for event processing—demonstrating how choosing the right tool for each workload maximises efficiency and performance [41].



6. Conclusion
The modern software development involving cloud computing and containerisation has radically transformed the traditional way of software development from being specific and fixed to being scalable, efficient and locatable using deployment of applications. This report has shown the ways in which Docker makes packaging and operating applications achieve simplicity and build on lightweight containers, which provide considerable benefits compared to the traditional virtual machine in performance, resource utilisation and consistency. The practical implementation emphasized the entire lifecycle - construction of images up to launching and managing volumes and networking containers, and reflected real-life applicability. 
Moreover, the discussion of big systems, like Netflix demonstrated how containerisation can be incorporated alongside larger cloud concepts, including load balancing, auto-scaling, and application gateway to provide high availability and performance. Serverless computing brings an alternative that has less operation overhead, but still, containers are needed to provide control and flexibility. All these technologies together ultimately make organisations to create resilient and cost-effective as well as highly scalable systems to meet dynamic and global workloads.
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14 <p>Omkumar Nayak</p>
15 <p>2525082</p>
16 </center>
17
18  </body>
19
20 </html>
®
€83 > OUTLINE
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a
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) ew Go Run Terminal Help <« = a X
@ EXPLORER < indexhtml & Dockerfile X B3 Extension: Live Server (1]
 DOCKER-WEB-PROJECT & Dockerfile
Q & Dockerfile 1 FROM nginx:alpine E L
© indexhtml 2
2,9 3 COPY index.html /usr/share/nginx/html/index.html
a
PROBLEMS ~ OUTPUT ~ DEBUGCONSOLE ~ TERMINAL  PORTS powershell +v ([0 W - | {3 X
&
PS C:\Users\omnay\docker-web-project> docker build -t my-web-app -
) [+] Building 6.@s (7/7) FINISHED docker: desktop-1inux
J => [internal] load build definition from Dockerfile 0.0s
=> => transferring dockerfile: 1198 0.0s
=> [internal] load metadata for docker.io/library/nginx:alpine 2.95
=> [internal] load .dockerignore 0.0s
=> => transferring context: 2B 0.0s
=> [internal] load build context 0.0s
=> => transferring context: 4318 0.0s
=> [1/2] FROM docker.io/library/nginx:alpine@sha256:582c496ccf79d8aa6f8203a79d32aaf7ffd8b13362c60a701a2f9ac64886c93d 2.6s
=> => resolve docker.io/library/nginx:alpine@sha256:582c496ccf79d8aa6f8203a79d32aaf7ffd8h13362c60a701a2f9ac64886c93d 0.0s
=> => sha256:1165b869c51a1a0747d78cecsfabo6c30156a979e51ecf2fo1aa792e557dodad 20.25M8 / 20.25MB 1.6s
=> => sha256:c8a2fa3a88d244a3f32dcbcoc1f7649c662661a28c624198adad3aa0b7598e7f 1.40kB / 1.40kB 0.65
=> => sha256:34dfdd2ef1f920depsadde2fceoddca3ffae71dosfadb79e2cab6e6234506f0a 1.21kB / 1.21kB 0.65
=> => sha256:a71873b303e8d75170b7ced2725bo1b3ae15ad76foddeef16a49335821b6a0ef 4048 / 4048 0.65
=> => sha256:ffof59a6a62e9e9f29d7a84b18865b45664d3fodo61eff7548bd61746dd101c 9578 / 9578 0.4s
=> => sha256:15e759724ff67262e38bb7c070afodobgafos0fob37fa066f68bf2f881a4b62 6278 / 6278 0.4s
=> => sha256:fe3becc8ac15611cfcca21c977a5baad65456093570788523a4bas57689aa7f7 1.87M8 / 1.87MB 0.8s
=> => sha256:589002badeaed121a1dbf42f6648F29e5bes5d5c8a6eedf8eaa0285cc21ac153 3.86M8 / 3.86MB 0.8s
=> => extracting sha256:580002badeaed121a1dbf42f6648f29eSbeS5dSc8a6eenf8eaad285cc21acls3 0.1s
=> => extracting sha256:f@3becc8ac15611cfcca21c977a5badd65456093570788523a4bas57689aa77 0.1s
=> => extracting sha256:15e759724ff67f262e38bb7c@70afodebsafo50fob37fa06668bf2f881a4b62 0.0s
=> => extracting sha256:ffof59a6a62e9e9f29d7a84fb18865b45664d3fade61ef 7548bd61746dd101c 0.0s
=> => extracting sha256:a71873b303e8d75170b7ced2725b01b3ae15ad760d4eef16a49335821b6a0ef 0.0s
=> => extracting sha256:34dfdd2ef1920do054dde2fcooddcg3f8e71dostadb79e2cab6e6234596f0a 0.0s
=> => extracting sha256:c8a2fa3a88d244a3f32dcbcoc1f7649c662661a28c624198ada43aa0b7598e7f 0.0s
=> => extracting sha256:1165b869c51a1a0747d78cec8fabo6c30156a079%e51ecf2f91aa792e557d94aa CES
=> [2/2] COPY index.html /usr/share/nginx/html/index.html 0.1s
[O) => exporting to image 0.2s
=> => exporting layers 0.1s
=> => exporting manifest sha256:30b3c4b344c5618597b43b2558038069097191F3a46883371036800f841d11 0.0s
ggy 2 oumme —> => exporting config sha2s6:f7decifaaff76d21544dde670acc75bd671e55dc37e11c7a54325720090d106 0.05
> TIMELINE => => exporting attestation manifest sha256:b8264fdaa79854484462ae4b113cdd2619792823eb162f95a43c611ca6398dad 0.0s

X ®oAo Ln1,Col1 Spaces:4 UTF-8 CRLF {} Docker & @ Port:5500 [2
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) ew Go Run Terminal Help <« = a X
@ EXPLORER < indexhtml & Dockerfile X B3 Extension: Live Server (1]
" DOCKER-WEB-PROJECT & Dockerfile
Q & Dockerfile 1 FROM nginx:alpine E L
© indexhtml 2
3 COPY index.html /usr/share/nginx/html/index.html

had a
PROBLEMS ~ OUTPUT ~ DEBUGCONSOLE ~ TERMINAL  PORTS powershell +v ([0 W - | {3 X

&
=> => sha256:ffof59a6a62e9e9f29d7a84b18865b45664d3fodo61eff7548bd61746dd101c 9578 / 9578 0.4s

o => => sha256:15e759724ff67262e38bb7c070afodobgafos0fob37fa066f68bf2f881a4b62 6278 / 6278 0.4s

) => => sha256:fe3becc8ac15611cfcca21c977a5baad65456093570788523a4bas57689aa7f7 1.87M8 / 1.87MB 0.8s

=> => sha256:589002badeaed121a1dbf42f6648F29e5bes5d5c8a6eedf8eaa0285cc21ac153 3.86M8 / 3.86MB 0.8s
=> => extracting sha256:580002badeaed121a1dbf42f6648f29eSbeS5dSc8a6eenf8eaad285cc21acls3 0.1s
=> => extracting sha256:f@3becc8ac15611cfcca21c977a5badd65456093570788523a4bas57689aa77 0.1s
=> => extracting sha256:15e759724ff67f262e38bb7c@70afodebsafo50fob37fa06668bf2f881a4b62 0.0s
=> => extracting sha256:ffof59a6a62e9e9f29d7a84fb18865b45664d3fade61ef 7548bd61746dd101c 0.0s
=> => extracting sha256:a71873b303e8d75170b7ced2725b01b3ae15ad760d4eef16a49335821b6a0ef 0.0s
=> => extracting sha256:34dfdd2ef1920do054dde2fcooddcg3f8e71dostadb79e2cab6e6234596f0a 0.0s
=> => extracting sha256:c8a2fa3a88d244a3f32dcbcoc1f7649c662661a28c624198ada43aa0b7598e7f 0.0s
=> => extracting sha256:1165b869c51a1a0747d78cec8fabo6c30156a079%e51ecf2f91aa792e557d94aa CES
=> [2/2] COPY index.html /usr/share/nginx/html/index.html 0.1s
=> exporting to image 0.2s
=> => exporting layers 0.1s
=> => exporting manifest sha256:30b3c4b344c5618597b43b2558038069097191F3a46883371036800f841d11 0.0s
=> => exporting config sha256:f7d6clfaaff76d21544dde670acc75bd671e55dc37e1F1c7a54325720090d106 0.0s
=> => exporting attestation manifest sha256:b8264fdaa79854484462ae4b113cdd269792823eb16295a43c611ca6398d4d 0.0s
=> => exporting manifest list sha256:5d7020f66799a77389b618684d865CF510780624181020e5ea5203d5das7b2dd 0.0s
=> => naming to docker.io/library/my-web-app:latest 0.0s
=> => unpacking to docker.io/library/my-web-app:latest 0.0s

PS C:\Users\omnay\docker-web-project> docker images
B info > W 1 use
IMAGE o) DISK USAGE ~CONTENT SIZE EXTRA
my-web-app:latest  5d7020f66799 92.6M8 2618
PS C:\Users\omnay\docker-web-project> []

®

€§3 > OUTLINE
> TIMELINE
X ®oAo Ln1,Col1 Spaces:4 UTF-8 CRLF {} Docker & @ Port:5500 [2
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PROBLEMS ~ OUTPUT  DEBUGCONSOLE ~ TERMINAL  PORTS

powershell +~ ([ W - | I3 X

PS C:\Users\omnay\docker-web-project> docker run -d -p 8081:80 my-web-app:latest
o aadfe293fdebe106d0941cfdas78c78ea460dbo514ebfaf 304falaas011eds
) PS C:\Users\omnay\docker-web-project> []

®

€€3 > OUTLINE
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Q @ Dockerfile 1 FROM nginx:alpine E b |
© indexhtml 2
3 COPY index.html /usr/share/nginx/html/index.html

4

PROBLEMS ~ OUTPUT  DEBUGCONSOLE ~ TERMINAL  PORTS

powershell +~ ([ W - | I3 X

ow

]
oo

Login Succeeded
PS C:\Users\omnay\docker-web-project> docker tag my-web-app om404/my-web-app
PS C:\Users\omnay\docker-web-project> docker push om4@4/my-web-app
Using default tag: latest
The push refers to repository [docker.io/om4e4/my-web-app]
edaa02eaffo7: Waiting
74a1fecgdeds: Waiting
Ffofsoasas2e: Waiting
fe3beccgacls: Waiting
34dfdd2ef1fo: Waiting
589002badeae: Waiting
c8a2fa3ag8d2: Waiting
a71873b303e8: Waiting
15e759724ff6: Waiting
1165b869c51a: Waiting
failed to do request: Head "https://registry-1.docker.io/v2/om1@4/my-web-app/blobs/sha256:f7d6c1faaff76d21544dde670acc75bd671e55dc37e11c7a54325720090d106" : EOF
PS C:\Users\omnay\docker-web-project> docker push om4@4/my-web-app
Using default tag: latest
The push refers to repository [docker.io/om4e4/my-web-app]
fo3beccgacis: Pushed
34dfdd2ef1fo: Pushed
589002badeae: Pushed
edaa02eaffo7: Pushed
74a1fecsseas: Pushed
a71873b303e8: Pushed
c8a2fa3agsd2: Pushed
o) 15e759724ff6: Pushed
ffofsoasas2e: Pushed
1165b869c51a: Pushed
ggy 2 oumme latest: digest: sha256:5d762066799a77380b618684d865CF51078d62481029e5ea5203d5da87b2dd size: 856
> TIMELINE PS C:\Users\omnay\docker-web-project> |
X ®oAo Ln1,Col1 Spaces:4 UTF-8 CRLF {} Docker & ()Golive (2
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PROBLEMS ~ OUTPUT  DEBUGCONSOLE ~ TERMINAL  PORTS

PS C:\Users\omnay\docker-web-project> docker volume create nginx-content
nginx-content

PS C:\Users\omnay\docker-web-project> docker volume 1s

DRIVER  VOLUME NAME

local  my-volume

local  nginx-content

PS C:\Users\omnay\docker-web-project> |
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PS C:\Users\omnay\docker-web-project> docker run -d -p 8081:80 --name nginx-test-2 -v nginx-content:/usr/share/nginx/html my-nginx-server:vi.e
3e330860d26¢973350d56440e283694aa9996ch3acf8461d76859c17d8bs7

PS C:\Users\omnay\docker-web-project> docker ps -a

CONTAINER ID  IMAGE COMMAND. CREATED STATUS PORTS NAMES
3e33e0860d26  my-nginx-server:v1.0 "/docker-entrypoint..." 7 seconds ago Up 7 seconds ©.0.0.0:8081->80/tcp, [::]:8081->80/tcp  nginx-test-2
PS C:\Users\omnay\docker-web-project> fI
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PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS

PS C:\Users\omay\docker-web-project> docker network create web-network
26ed5bef774b84a7ca3c8asfd7f3a2506b9830fd73a976d00e50c 340284d8F 3
PS C:\Users\omay\docker-web-project> docker network 1s

NETWORK ID NAME DRIVER 'SCOPE
3desc2e7s2ch  bridge bridge  local
e750e7fbf17c  host host: local
414a5f3f29eb  my-network  bridge  local
333ebaf7f49a  none null local

26edsbof774b  web-network bridge local
PS C:\Users\omnay\docker-web-project> |
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PS C:\Users\omnay\docker-web-project> docker run -d -p 8090:80 --name nginx-test --network web-network -v nginx-content:/usr/share/nginx/html my-nginx-server:vi
.0

e6d708h2588f040af1bba7fdo5T9755724fe223381d438f878662c1c778F24ct

PS C:\Users\omnay\docker-web-project> |
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PS C:\Users\omnay\docker-web-project> docker run --rm --network web-network alpine “wget -O- http://nginx-test
>

Unable to find image ‘alpine:latest’ locally

latest: Pulling from library/alpine

263813f19ccb: Download complete

Aeocbdac63e7: Download complete

Digest: sha256:5b10f432ef3da1bgdac7eb6cas72f5a8@96bco1145e68878dd4ase19afde1l
Status: Downloaded newer image for alpine:latest

Connecting to nginx-test (172.19.0.2:80)

writing to stdout

<IDOCTYPE html>

<html lang="en">

<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>om Course Work</title>

</head>

<body>
<center>
<h1>Hello from Docker #</h1>
<p>This is my coursework project</p>
<p>Omkumar Nayak</p>
<p>2525082</p>
</center>

</body>

i~ 100 |sesEemR sk | 300 0:00:00 ETA
written to stdout
PS C:\Users\omnay\docker-web-project> [|
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