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Abstract
Cloud computing has also revolutionized the modern IT infrastructure as it has allowed them to utilize resources in a scalable and flexible manner. This report has discussed the importance of virtualisation and containerisation, which conventional virtual machines increase the efficiency of hardware, but adds performance overhead. It also discussed the concept of containerisation as a lightweight option with special reference to Docker as an important technology used to implement applications in a consistent manner across environments. Image creation, container deployment, networking, and storage were explained in practical implementation aspects, and through the structured workflow. The paper showcases the increased portability, scalability, and DevOps practices that Docker provides and thus why it is crucial to the modern cloud-native applications.

1. Introduction
Cloud computing's dynamic nature has revolutionized the creation, implementation, and upkeep of apps. Driven by the requirement for efficiency, availability, and flexibility, top providers like Amazon Web Services, Microsoft Azure, and Google Cloud Platform allow organizations to transition from on-premises systems to scalable, on-demand environments [1], [2]. 
Due to full OS duplication and lengthier boot times, traditional virtualization increased resource utilization through virtual machines [3]. In order to effectively encapsulate applications and dependencies, containerization uses lightweight, OS-level virtualization [4].
Docker has emerged as a top platform, supporting DevOps and CI/CD workflows and guaranteeing consistent environments throughout development and deployment [5]. This research evaluates the role, constraints, and prospects of virtualization, Docker-based containerization, and practical implementation, including networking, storage, and images, in cloud computing.




2. Principles of Virtualisation
2.1 Definition and Conceptual Foundations
Virtualisation is a technology which is underpinning cloud computing technology and can lead to the abstraction of physical computing resources into a variety of logical instances so that it can effectively make use of hardware infrastructure. The essence of virtualisation is that software is no longer tied to the specific hardware, so that several operating systems and applications can operate simultaneously on one physical machine. This is accomplished by a software layer called a hypervisor or Virtual Machine Monitor (VMM) that is tasked with controlling the allocation of resources, as well as providing isolation between the virtual machines (VMs) [6].
The hypervisor also reacts dynamically to resource demands in a dynamically scheduled way and allocates computing power in the form of CPU cycles, memory, and storage to every VM, enhancing efficiency of the system overall. This is especially important in cloud environments, which have multi-tenancy with the need of secure and isolated execution environments by different users who share the physical infrastructure [7]. In addition, the virtualisation facilitates independence of hardware, whereby the programs can be transferred to new physical systems without being altered, which is crucial in load balancing as well as disaster recovery.
2.2 Types of Virtualisation Architectures
The overall types of Virtualisation technologies are classified into two types according to the location of the hypervisor and how the hypervisor operates.
Type 1 (Bare-Metal Hypervisors):
Type 1 hypervisors run directly on the host’s physical hardware, eliminating the need for an underlying operating system. This architecture is better than the rest in performance, scalability as well as security because of less overhead and direct access to the hardware resources. Enterprise-level solutions like VMware ESXi and Xen are examples of enterprise-grade solutions in use in data centers and cloud environments [8].
Type 2 (Hosted Hypervisors):
Conversely, Type 2 hypervisors run over a traditional host operating system, as an application layer. Although this strategy is both easier to install and use, it also creates new overhead since it is based on the reliance on the host OS, which makes it less efficient than bare-metal implementations. They are typically used in development and testing environments, with common ones being VirtualBox and VMware Workstation [9].

2.3 Virtualisation of Shared Hardware: Practical Perspective
One of the main uses of virtualisation is efficient sharing of real hardware by a number of virtual machines. A VPN can support dozens of VMs that have their own virtual CPU, memory allocation, and storage space along with network interfaces in the typical cloud data centre on a single physical server. The hypervisor isolates these VMs severely and permits the sharing of resources by using resource scheduling algorithms like time-slicing and memory ballooning [10]. On the implementation side, take that of a physical server having 32 GB of RAM and 16 cores of CPU. With the virtualisation, this server can be divided into several VMs- say four VMs with each having 8 GB RAM and 4 CPU cores. All VMs are independent with various operating systems like Linux or windows as well as applications. This method greatly enhances the utilisation of the hardware in contrast to traditional single application servers. In the enterprise cloud system, orchestration systems take this model a step further, by dynamically deploying and shutting down VMs in response to workload requirements, thus resulting in elasticity and cost-efficiency.
2.4 Limitations of Virtualisation
Although virtualisation has its benefits, there are a number of constraints, which it introduces, which has spurred the development of containerisation technologies. A key disadvantage is the high overhead cost of operating several full-fledged operating systems over the same host. The VMs of each VM need their own kernel and libraries in the system, which consumes more memory and storage capacity [11].
Additionally, VM provisioning and boot times are relatively slow, often taking several minutes to initialise an operating system, which can hinder rapid scaling in dynamic environments. This limitation is particularly problematic in modern cloud-native applications that require near-instantaneous deployment and scaling capabilities.
Another challenge is resource duplication, where identical operating system components are replicated across multiple VMs, resulting in inefficient use of system resources. Furthermore, while hypervisors provide strong isolation, they can introduce performance bottlenecks due to context switching and resource contention among VMs [12].
These limitations highlight the need for more lightweight virtualisation approaches, setting the stage for containerisation technologies such as Docker, which will be explored in the subsequent section.

3. Containerisation and Docker
3.1 Concept and Architecture of Containerisation
Containerisation represents a paradigm shift from traditional hardware-level virtualisation by enabling operating system-level virtualisation. Instead of virtualising the hardware stack, containerisation abstracts the operating system kernel to allow multiple isolated user-space instances, known as containers, to run concurrently on a single host system. Each container encapsulates an application along with its dependencies, libraries, and configuration files, ensuring consistent execution across diverse environments [13].
The essence of containerization is based on Linux kernel technologies like namespaces and cgroups. Namespaces separate processes from each other through mechanisms like process IDs, filesystems, and networking; cgroups control how much of these resources are used (CPU, ram, etc.) [14]. The architecture allows for no duplication of os’s and therefore has much less footprint than a vm would have.
Systematically speaking, a containerized environment comprises of the host os, container runtime (Docker engine) and several containers running on top of the same kernel. The hierarchical nature allows quick creation as well as optimal use of resources which makes containers better suited to run cloud native apps.
3.2 Benefits of Containerisation in Cloud Environments
Containerisation has a number of benefits that directly solve the problems of the traditional virtualisation. The greatest advantages include portability because all required dependencies are included in containers, so that an application can reliably operate in a development environment, testing environment, and production environment, without any adjustments [15]. Another key advantage is scalability. Workload is quickly horizontally scaled by instantiating and terminating containers in seconds. Such a feature is required in microservices-driven architectures, in which applications are broken down into loosely coupled services, which can be independently deployed and scaled [16]. Also, containerisation makes resources efficient by sharing the host operating system kernel and the memory, and storage overhead minimizes. This results in increased density deployments than VMs, which need a complete OS per instance. Moreover, containers facilitate quicker deployments, which fits the DevOps practice and continuous integration/continuous deployment (CI/CD) pipelines where continuous rollbacks and updates are necessary [17].
3.3 Docker: Architecture and Core Components
Docker became the leading containerisation platform because it is simple, easily extensible, and well-supported ecosystem. Docker is a one-stop solution to application development, distribution, and execution of containers.
The Docker architecture is composed of several key components:
· Docker Engine: The core runtime responsible for creating and managing containers. It includes the daemon (dockerd), which handles container lifecycle operations. 
· Docker CLI: A command-line interface that allows users to interact with the Docker daemon using commands such as docker build, docker run, and docker push. 
· Docker Images: Immutable templates used to create containers. Images are constructed in layers, enabling efficient storage and reuse. 
· Docker Hub: A cloud-based registry service that allows users to store, share, and distribute container images. 
Workflow-wise, developers specify application environments in Dockerfiles, a set of instructions on how to build images. These images are then brought into existence as containers, so that there is a uniform runtime behaviour across different platforms [18].
3.4 Containers vs Virtual Machines: Comparative Analysis
Although both containers and virtual machines have isolation, the architecture of each is vastly different. Virtual machines also depend on hypervisors to mimic hardware and operate full operating systems, but containers do not, which makes them less overhead-intensive and faster to start up [19]. Performance wise, containers can obtain nearly-native execution speed as there are only a small number of abstraction layers, but VMs have an extra layer of latency through hardware virtualisation. Additionally, the start up times of containers are in seconds or milliseconds, which is minutes in VMs. This renders containers very appropriate in dynamically and scaled cloud operating systems. Virtual machines, however, provide more powerful isolation guarantees since each VM performs with its own kernel. This thus makes VMs mostly popular in cases where there must be tight security lines or in cases where you are dealing with heterogeneous operating systems. In contrast, containers are ideal for microservices, stateless applications, and continuous deployment pipelines.
3.5 Practical Implementation Context
Containerization technology has been extensively utilized for deploying website apps within a real-world context of cloud computing platforms. For example, a developer can build a Docker container with an application (for instance, Nginx) and a static HTML file. The picture may also serve to deploy it on various settings with consistent behavior too. You may push it on docker hub too, then others will use this for their dev cycles / deployments etc.




4. Docker Implementation and Practical Workflow
4.1 Objective
The objective of this practical is to demonstrate a complete Docker workflow on a Windows system, including:
· Building a Docker image 
· Running and managing containers 
· Using Docker volumes for persistent storage 
· Creating and using Docker networks 
· Publishing an image to Docker Hub 
This practical integrates all components into a single working web application scenario.
4.2 Creating a Simple Web Page
Create a file named index.html:
[Screenshot Placeholder – 4.4-A: HTML file in project directory]
4.3 Creating a Docker Image
Create a file named Dockerfile:
[image: ]
Build the Docker image:
docker build -t yourdockerhubusername/my-web-app:v1 .
[image: ]
4.4 Running a Container
Run the container:
docker run -d -p 8080:80 --name web-container yourdockerhubusername/my-web-app:v1
Access the application in a browser:
http://localhost:8080
[image: ]
[image: ]
[image: ]
4.5 Implementing Docker Volume
Create a volume:
docker volume create web-volume
Run a container using the volume:
docker run -d -p 8081:80 \
--name web-container-volume \
-v web-volume:/usr/share/nginx/html \
nginx:alpine
[image: ]
Insert content into the volume:
docker run --rm -v web-volume:/data alpine \
sh -c "echo '<h1>Persistent Docker Page</h1>' > /data/index.html"
Access in browser:
http://localhost:8081
[image: ]
[image: ]

4.6 Creating a Docker Network
Create a custom network:
docker network create web-network
Run container in the network:
docker run -d \
--name web-network-container \
--network web-network \
-p 8082:80 \
yourdockerhubusername/my-web-app:v1
[image: ]
4.7 Testing Container Networking
Run another container in the same network:
docker run -it --network web-network alpine sh
Inside the container:
ping web-network-container
This demonstrates DNS-based container communication.
[image: ]
4.8 Publishing Image to Docker Hub
Login to Docker Hub:
docker login
Push the image:
docker push yourdockerhubusername/my-web-app:v1
[image: ]
[image: ]


5. Importance of Docker in Cloud Computing
Containerisation, particularly through Docker, is central to modern cloud computing by enabling scalable, portable, and efficient application deployment. It supports microservices by isolating applications into independent components, improving flexibility and system resilience [20]. Docker also enhances the DevOps culture by providing a similar environment across CI/CD pipelines and minimizing deployment errors [21]. Its scaling, load balancing and high availability can be automated and easily integrated with large cloud systems [22], [23]. Also, Docker enables quick updates and rollbacks, which is why it is extremely appropriate to agile and cloud-native development settings [24].


6. Cloud Computing: Architecture, Scalability, and the Evolution Toward Serverless Paradigms
This report explores three pillars of cloud computing load balancing, scalability, and application gateways, on a high-traffic e-commerce platform based on the ASOS UK as the exemplifying application. It also delves into the macroeconomic and technological influences that influence cloud adoption and critically compares serverless functions to containerisation as rival architectural paradigms. The three main notions are analyzed in the context of the application of Microsoft Azure. [25]


7. Core Cloud Concepts Applied to an E-Commerce Platform
The selected application is a large-scale e-commerce platform in the UK (which is based on ASOS), which provides its services to millions of simultaneous users, especially when the demand is high, like during Black Friday and holiday sales. This background gives an interesting and technically deep scene in studying the design of cloud infrastructure.
7.1 Load Balancing
Concept Overview
Load balancing is the process of distributing incoming network traffic across multiple backend servers (a server pool or farm) to prevent any single instance from becoming a bottleneck. It operates at multiple OSI layers — Layer 4 (transport) for TCP/UDP routing and Layer 7 (application) for HTTP/HTTPS routing — and is critical to ensuring high availability and fault tolerance. [26]
Azure Implementation: Azure Load Balancer and Azure Traffic Manager
Azure provides two principal load balancing services. Azure Load Balancer operates at Layer 4, distributing traffic using a hash-based algorithm derived from source IP, source port, destination IP, destination port, and protocol. It supports both inbound and outbound scenarios within a virtual network. [27]
For the ASOS scenario, Azure Load Balancer distributes HTTP requests arriving at the platform's front-end tier across a backend pool of application server VMs. A health probe (e.g., an HTTP GET to /health every 15 seconds) continuously monitors server availability; any VM failing three consecutive probes is automatically removed from rotation. This ensures zero-downtime failover. [27]
At the global level, Azure Traffic Manager routes users to the nearest regional deployment using DNS-based load balancing with a Performance routing method, reducing latency for shoppers across the UK, Europe, and beyond. [28]
One of the most important configuration steps that demonstrate load balancing behaviour is the definition of load balancing rules, namely, making use of Session Persistence (sticky sessions) where needed. In the case of the ASOS checkout flow, the session affinity is used to make sure that all cart data are served by the identical backend instance, avoiding the state inconsistency of a stateless VMs. [27]


7.2 Scalability
Concept Overview
Scalability is the ability of a system to manage the growing workload through the addition of resources. There are two major models, which are: vertical scaling (scale-up: increasing CPU/RAM of an existing instance) and horizontal scaling (scale-out: adding more instances). Horizontal scaling is preferred by cloud-native architecture because it is more fault tolerant and less costly. [29]
Azure Implementation: Virtual machine scale sets (VMSS) and Azure Autoscale.
Azure Virtual machine scale sets (VMSS) allow automatic deployment and operation of a pool of the same, load-balanced VMs. They are supported by Azure Load Balancer and Azure Monitor. VMSS allows metric-based autoscaling (such as CPU utilisation threshold), and schedule-based scaling (such as pre-scaling before a scheduled sale event). [30]
In the case of the ASOS platform, an autoscale policy is set: Once average CPU usage in the VM pool reaches more than 70 percent in five minutes, Azure will add two more VM instances (scale-out); once it falls below 30 percent in ten minutes, the instances will be removed (scale-in). This elasticity relates the cost of resources to demand directly, removing over-provisioning. [30]
Another critical configuration parameter is the cool-down time is configured to 300 seconds between scale operations to avoid oscillation between scale operations (flapping), in which the system scales in and out a few times in a limited time range, a typical error configuration that adds cost and instability. [30]
7.3 Application Gateways
Concept Overview
An application gateway is a Layer 7 load balancer that provides advanced traffic management capabilities including URL-based routing, SSL termination, WebSocket support, and Web Application Firewall (WAF) integration. Unlike a standard load balancer, it makes routing decisions based on the content of the HTTP request. [31]
Azure Implementation: Azure Application Gateway
Azure Application Gateway acts as the primary entry point for the ASOS platform. It terminates TLS at the gateway (offloading decryption from backend VMs), inspects incoming requests, and routes them to appropriate backend pools based on URL path rules. [31]
For ASOS, path-based routing rules are configured as follows: requests to /api/product/* are routed to the Product Catalogue microservice pool; requests to /api/checkout/* route to the Payment Processing pool; and static asset requests (/static/*) are redirected to Azure Blob Storage via CDN. This microservice routing eliminates monolithic bottlenecks. [31]
The integrated WAF (OWASP Core Rule Set 3.2) provides protection against SQL injection, cross-site scripting, and other OWASP Top 10 vulnerabilities — a regulatory requirement under UK GDPR and PCI-DSS for a retail payment platform. [32]


8. Why Load Balancing and Scalability are Complementary
Load balancing and scalability are architecturally interdependent: neither achieves its full purpose in isolation. Scalability determines how many resources are available; load balancing determines how those resources are utilised. [29]
Consider a concrete scenario: during a flash sale on the ASOS platform, Azure Autoscale detects elevated CPU and provisions six new VM instances within three minutes. Without a load balancer, all incoming traffic continues to be directed at the original two VMs — the six new instances remain idle and the scale-out operation provides no benefit whatsoever. The load balancer is the mechanism that activates newly provisioned resources by incorporating them into the traffic distribution pool. [26]
Conversely, load balancing alone — without scalability — distributes traffic across a fixed pool. During extreme traffic spikes, equal distribution of ten times the normal request volume across ten servers simply means each server is ten times more loaded. The system degrades uniformly rather than failing singularly, but it still degrades. Scalability provides the capacity headroom; load balancing provides the utilisation efficiency. [29]
Furthermore, load balancer health probes and scalability are mutually reinforcing for fault tolerance. If a newly scaled-in VM fails its health check, it is excluded from rotation whilst autoscale simultaneously replaces it — creating a self-healing architecture that is more resilient than either component could achieve independently. [27]



9. Combined Benefits: Load Balancing, Scalability, and Application Gateway
When the three technologies are combined, they provide a greater capability than the aggregate of their individual components. In the case of the ASOS platform, the flow looks like the following end-to-end:
A customer logs in to ASOS when making a sale. Azure Traffic Manager (global load balancing) returns the DNS query to the closest Azure region -20-40ms Round Trip Latency is saved on average by 40-60ms of shoppers in the UK. [28]
The request gets sent into the Azure Application Gateway that decrypts TLS, inspects WAFs, and sends the request to the appropriate backend pool (e.g. the checkout microservice cluster) using URL path rules. [31]
Azure Load Balancer: The request is distributed over healthy VM instances of the. 
Configured hash algorithm, a session affinity in the process of checkout. [27]
Azure Autoscale identifies an increase in CPU in the backend pool and deploys new VMs. They are instantly included in the load balancer, avoiding degradation of services. [30]
The customer end experience is a page load time under 200ms, uninterrupted checkout flow, and no exposure to data breaches, even during a tenfold surge in traffic. Operationally, the ASOS only charges resources used, and no idle capacity has been pre-allocated. The combination provides the four pillars of cloud-native reliability: high availability, fault tolerance, elasticity, and security - all in one. [25]
	Technology
	Primary Function
	Customer Benefit

	Azure App Gateway
	Layer 7 routing, WAF, TLS termination
	Secure, intelligent traffic routing; PCI-DSS compliance

	Azure Load Balancer
	Traffic distribution, health probing
	Zero-downtime failover; optimal resource utilisation

	Azure Autoscale (VMSS)
	Elastic capacity management
	Performance under peak load; cost efficiency at low traffic


Table 1: Combined Technology Benefits


10. Driving Forces Behind Cloud Expansion
10.1 Macroeconomic and Operational Drivers
The global cloud computing market was valued at approximately $676 billion in 2024 and is projected to exceed $1.4 trillion by 2029. [33] Several interconnected forces drive this expansion:
· Cost Efficiency (CapEx to OpEx): Traditional IT required large upfront capital expenditure in physical hardware with 3–5 year depreciation cycles. Cloud transforms this into operational expenditure, with a pay-per-use model that aligns cost directly with business value. Organisations report average infrastructure cost reductions of 30–40% post-migration. [33]
· Flexibility and Elasticity: Cloud enables organisations to provision resources in minutes rather than weeks, supporting agile development methodologies and rapid market response — critical in competitive sectors such as retail, fintech, and media. [25]
· Global Reach and Disaster Recovery: Hyperscalers such as AWS, Azure, and GCP maintain availability zones across 30+ geographic regions, enabling organisations to implement multi-region disaster recovery at a fraction of the cost of traditional co-location. [34]
· Security and Compliance: Cloud providers invest billions annually in security infrastructure and maintain compliance certifications (ISO 27001, SOC 2, PCI-DSS, UK Cyber Essentials Plus), often exceeding the security posture achievable by individual organisations. [32]
· Developer Productivity: Managed services (databases, AI/ML platforms, messaging queues) abstract infrastructure complexity, allowing development teams to focus on business logic rather than operations. [25]
10.2 Serverless Functions (Functions as a Service)
What is Serverless?
Serverless computing — more precisely termed Functions as a Service (FaaS) — is an execution model in which the cloud provider fully manages the underlying infrastructure, including server provisioning, scaling, patching, and availability. The developer deploys discrete units of business logic (functions) that execute in response to events and are billed per invocation and execution duration. [35]
Key examples include AWS Lambda and Azure Functions. In the ASOS context, a Lambda-equivalent Azure Function might be triggered by an order completion event from Azure Service Bus, executing the logic to send a transactional confirmation email, update inventory, and write an audit record — without any dedicated server running between orders. [35]
Serverless vs. Containerisation: A Comparative Analysis
Containerisation (exemplified by Docker and orchestrated via Kubernetes) packages an application with its entire runtime dependencies into a portable, isolated container image. This approach sits between traditional VMs and serverless on the abstraction spectrum. [36]
	Dimension
	Serverless (FaaS)
	Containerisation (Docker/K8s)

	Abstraction Level
	Highest — no server/OS management
	Medium — developer manages runtime, not hardware

	Scaling
	Automatic, instantaneous per invocation
	Orchestrated (Kubernetes HPA), slightly slower

	Cost Model
	Per-execution billing (ms granularity)
	Per container-hour; idle containers still incur cost

	Cold Start Latency
	Yes — 100ms–2s on first invocation
	Minimal if containers are pre-warmed

	Vendor Lock-in
	High — function runtimes are provider-specific
	Low — OCI-standard images are portable across clouds

	Execution Duration
	Limited (max 15 min for AWS Lambda)
	Unrestricted — suitable for long-running workloads

	State Management
	Stateless by design
	Stateful or stateless; persistent volumes supported

	Operational Complexity
	Very low — no DevOps infrastructure needed
	High — requires Kubernetes expertise


Table 2: Serverless Functions vs. Containerisation
Alignment with Cloud Driving Forces
Both paradigms advance cloud's core driving forces, but in distinct ways. Serverless is the most extreme realisation of cost efficiency: an Azure Function processing 10 million invocations per month at 200ms average execution costs approximately £1.50 — orders of magnitude cheaper than an equivalent always-on VM. This makes it optimal for event-driven, intermittent workloads such as webhook processing, IoT telemetry ingestion, and the ASOS order confirmation flow. [35]
Containerisation is more beneficial to the flexibility and portability drivers. With only minor changes, a containerised microservice implemented on Azure Kubernetes Service (AKS) can be deployed on AWS EKS or GCP GKE to decrease the vendor dependency, which is a strategic concern of enterprise architecture governance. Containers also remove the cold-start issue that makes serverless inapplicable to latency-sensitive synchronous APIs. [36]
In terms of developer productivity, serverless hides all the issues of operation - no Dockerfiles, no YAML manifests, no cluster upgrades. With just one CLI command, a junior developer is able to roll out production-grade event-driven logic. Nonetheless, this simplicity brings the issue of observability: debugging serverless distributed systems needs specific tooling (Azure Application Insights, AWS X-Ray) which must add cost and learning curve. [35]
Modern cloud systems are becoming increasingly architecturally hybrid: the core application services (product catalogue, user authentication, payment processing) are managed by containers, the long tail of event-driven tasks of automation are managed by serverless functions. This is a combined strategy to optimize the advantages of both paradigms and suggests the direction of the industry as seen in AWS re:Invent 2024 announcements of support of Lambda containerisation. [36]


11. Conclusion
To sum up, the present report has illustrated how cloud computing has been advancing the traditional ways of virtualisation to more efficient methods of containerisation where Docker has become a key factor in deploying applications in the present times. Although virtual machines offer good isolation and resource abstraction, their overhead and sluggish scalability means that they are not effective in dynamic environments. Containerisation provides solutions to these issues, with lightweight and portable solutions that are fast and easy to deploy and are consistent with DevOps and cloud-native practices.
The real-world application further brings out the power of Docker in creating images, managing containers, storage, networking, and deployment procedures. Moreover, the incorporation of load balancing, scalability, and application gateways, demonstrates how cloud infrastructures are high availability, performance, and resilient. By and large, the architecture of Docker and containers plays a crucial role in the facilitation of the process of designing cloud applications with flexibility, scalability, and efficiency, and the upcoming paradigms of designing cloud applications, such as serverless computing, are still forming the future of cloud applications design.
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Run *docker run ~-help’ for more information
PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmet> docker run -d -p 8680:80 --nane web-container dip4g/my-web-app:vi
6c48b2ebh371bech23e2d5162687b154769602a723058999eb5561ba44609C16

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmet> docker ps

CONTAINER ID  THAGE oD CREATED STATUS PORTS NAES
6c48b2ebb371  dipao/my-web-app:vi  "/docker-entrypoint..” 43 seconds ago Up 42 seconds  0.0.0.0:8980->80/tcn. ::1:8880->80/tcp  web-container

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> ] Microsoft Teams
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PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> docker volume create web-volure
web-volume

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> docker run -d -p 8681:
Unable to find image ‘nginx:alpine’ locally

alpine: Pulling from library/nginx

Digest: sha256:5616878291a2eed504ace8dbAdadesE78CFTedcha75e59193004b108d0bE30de:
Status: Downloaded newer image for nginx:alpine
39102fC71529d25can84ae54dddecro747eFed3660F2b381007bes2650cCbbes

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> |

~-nane web-container-volure -v web-volume: /usr/share/nginx/itml nginx:alpine
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PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmet> docker run --rm -V web-volure:/data alpine sh - "echo "<hi>Persistent Docker Page</h>" > /data/index.html”
Unable to find iage ‘alpine:latest’ locally

latest: Pulling from library/alpine

263813F19cch: Download complete

4eBchaace3e7: Download complete

Digest: sha256:5b10f432ef3da1b8dacTeb6CASTF2F5aBFa06bCa1145e68878d04a5019aF de11

Status: Dounloaded newer image for alpine:latest

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> |
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PS5 Ci\Usersideepr\OneDrive\Desktop\Docker Assignmnet> docker network create
67dbC383421784b7e531F2aC7h96d2F20966h571706898eF1 cazafcd148c5d67

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> docker run -d --nare web-netuork-container --netuork web-network -p 882:80 dip123/my-web-app:vi
Unable to find image *dip123/my-web-app:v1’ locally

docker: Error response from daemon: pull access denied for dip123/my-web-app, repository does not exist or may require "docker login'

Run “docker run —-help’ for more information
PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmet> docker run -d --nae web-netuork-container --netuork web-network -p 8982:80 dip4o/my-web-app:vi
2208515252 CF749478F5FFd1b11150e35890b57 244686278 1229260599

PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> |
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PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnets docker run -it --network web-network alpine sh
/ # ping web-network-container

PING web-network-container (172.20.6.2): 56 data bytes

64 bytes fron 172.20.0.2: seq-0 ttl-64 time-8.852 ms

64 bytes fron 172.20.0.2: seq-1 ttl-64 time-8.263 ms

64 bytes fron 172.20.0.2: seq=2 ttl-64 time-8.260 ms

64 bytes fron 172.20.0.2: seq=3 ttl-64 time-8.254 ms

E

-~ web-netuork-container ping statistics -
4 packets transmitted, 4 packets received, 8% packet loss
murnliftr-ip min/avg/max = 8.254/0.467/0.852 ms

%
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PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> docker login
Authenticating with existing credentials... [Username: dipao]

B Info ~ To Login with a different account, run ‘docker Logout’ followed by ‘docker Login®

Login Succeeded
PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> docker push dip4g/my-web-app:vi

The push refers to repository [docker. io/dip49/my-web-app:

82736a35d0e7: Pushed

Pushed

Pushed

Pushed

Pushed

781FF50d2644: Pushed

b3950299c3C7: Pushed

32fa760fbgal: Pushed

583500bb7d38: Pushed

6a0ac1617861: Pushed

V1: digest: sha2se:4ffaB6e6342F80728a06343FCA332258C0a117Ca37a48788e3736208F7FeS38e size: 856
PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmnet> [|
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32112MB/ 34518 MB inuse 6 images Last efresh: 59 minutes ago )

© Kubemetes

& Builds @ e ‘ =

@  Models —

X MCPToolkit EEED E) Name Tag Image ID Created size Actions

@  Docker Hub () ® nginx latest bcasd248cdel 1monthago  24001MB  [> v

@  Docker Scout
(@) ®  httpd 2.4-alpine 8f26f33a7002 3monthsago  97.84MB  [> w

¢ Extensions () ® busybox latest b3255e7dfbed 2 years ago 677MB  [> 0]
(@) ®  dipa9/my-web-app vi AffaB6e6342f 38minutesag  92.58MB  [> w
O ® nginx alpine 561687829122 3 days ago 934a7TMB  [> i 0]
0O © alpine latest 5b10f432ef3d 4days ago 1306MB [ G 0]
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© indexhtml X

© indexhtml > @ html
1 <html lang="en">

2 <head>

3 <meta charset="UTF-8">

4 | <meta name="viewport” content="width-device-width, initial-scale-1.0">
5 <title>My Basic Pagec/title>

6 </head>

7 <body>

8 | <header>

9 <h>Helcome to My Website</h1>

10 | </header>

1

12 | <main>

13 <p>This is a basic HTML page running inside Docker.</p>
1 <p> Dip Patel</p>

15 </main>

16

17 | </body>
18 </html>
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PS C:\Users\deepr\OneDrive\Desktop\Docker Assignmet> docker build -t dipao/my-web-app:vi .

[+] Building 11.25 (8/8) FINISHED docker:desktop-1inux
=> [dnternal] load build definition from Dockerfile 0.15
=> transferring dockerfile: 2398 .05
[internal] load metadata for docker.io/library/nginx:alpine 3.15
[auth] library/nginx:pull token for registry-1.docker.io .05
[internal] load .dockerignore .15
=> transferring context: 28 .05
[internal] load build context .15
=> transferring context: 4018 .05
[1/2] FROM docker. io/library/nginx:alpine@sha256: 5616878291a2eed594ace8dbadades878cF7edch75e59193904b198dob836de 6.65

resolve docker. io/library/nginx:alpine@sha2s6: 5616878291a2eed594aeesdbadades878CF 7edch475e59193004b198dob36de 0.15

Sha256:612c0C1df4CS5a0bF145FaAFO3ch28de5a5e6a52FbBedOcOda7b143Fc0ad2d 20.25M8 / 20.25M8 3.55
sha256:453da7dbc73e7338cAe201ec3f3cAa5F7751adbF5a6F127792clcdo01a780721 1,21k / 1.21kB .65
Sha256:781F£5002644£74714c0d5a4FF23447bbf d4b293Fb1dc6a6377222e24cB9241 4048 / 4048 .65
Sha256:4a8beh2aSb1937755263acTackee26db2006c13a507F 1fb1875base370cddBF 1.4k / 1.40kB 075
Sha256: acede54b3865eeddoBSASbGOOFOeBab3bObGed1 14a2eafedc7a22e084ea5a68 9568 / 9568 075
Sha256:583599bb73829e08620Ff65204981367bFa71670a20f4190eedac03c4358be 6278 / 6278 0.8s
Sha256:8273623500€71300edc1309115410b81542FBb91 aF FfB0deeaced2b6F226 1.87U8 / 1.57B 1.55
Sha256:630ac1617861a677b045b788545213ec31OFf0B763195a70ada5addasT7bb 3.86H8 / 3.864B 1.95
extracting sha256:6a0ac1617861a677b045b7 88545213ec31 coF fa8763195a70adasaddas 7bb 0.8
extracting sha256:82736a3500e7F1309edc13009115410b81542CFb01aF FFBadeeaced2btf2f26 075
extracting sha2S6:5835096b7d38260e98620FFG5204981367bf a71670a20F4100eedac03cag5Ebe e.1s
extracting sha2S6:acedeS4b3865eeddogsAsbobA9FoeBab3bobeed! 14azeafedc7a22e084ea5a68 .15
extracting sha2S6:781FF50d2644f74714ced5a4Fa3447bbFdab293cFb1dc6a637722ae24c89241 .15
extracting .15
extracting sha2S6:4a3b0b2asb1937755263ac7acdee26db2006c13a5070F 1fb1875base370cddsF .15

> > extracting sha256:612cAcldfacsSadb14578AdFo3ch28desA5eas2fbEed0codarb 143 coradzd 0.95

> [2/2] COPY index.htnl. /usr/share/nginx/htmL/ 0.3s

> exporting to inage 0.8

- > exporting layers 0.3
exporting manifest sha2S6:47120670caddf89e47bdacelba7043C16e4facsbS5610b3aAchad758cddaTcs0 .15
exporting config sha2S6:78c79445cdd18ed5aad1afe0b8106431578643dbc36e35aF 3c7be72ddbcaICC .15
exporting attestation manifest sha2s6:caes927dadde3dc28f5F67cFafco63800b2a669b46048755dafdfocG6eTbdaa .15
exporting manifest List sha2So:4Ffag6e6342F89728ad6343Fc4332258c0a117ca37ad8788e3736208F 75380 .15
m;'(fi: ‘:Z( ‘docker-desktop://dashboard/build/desktop-linux/desktop- ::22

linux/w99f7qs4rvaymyu3 thzgomahv (ctr +
View build details: docker-desktop://dashboard/build/desktop-linux/desktop-1inux/u99f7qsarvaynyu3ihzgenahy

k)

PS C:\Users\deepr\Or





