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Part A

The Role of Containerisation in Modern Cloud Computing: A Technical Analysis Using Docker
1. Introduction
The paradigm of cloud computing has undergone a fundamental transformation over the past decade, shifting from the virtualisation of physical infrastructure towards more agile, application-centric models. At the heart of this evolution is containerisation, a technology that has redefined how software is developed, shipped, and deployed. Unlike traditional deployment methods, containerisation packages an application and it’s dependencies into a standardised unit that can run consistently across any infrastructure. This report provides a technical analysis of Docker containerisation within the cloud ecosystem [8]. It examines the principles of virtualisation, the benefits of containerisation, and demonstrates key practical concepts, including image building, volume management, and networking, using a static web server deployment as a worked example.
2. From Virtualisation to Containerisation
2.1 Principles of Virtualisation
Traditional virtualisation operates at the hardware level. A hypervisor (such as VMware ESXi or KVM) abstracts the physical hardware of a host machine, allowing multiple guest operating systems (OS) to run concurrently on a single physical server. Each virtual machine (VM) contains a full copy of an operating system, libraries, and the application binary. This provides strong isolation because a breach or crash in one guest OS does not directly affect others on the same host [7].
However, this isolation comes at a high cost in terms of resource overhead. Each VM requires a dedicated OS kernel, which consumes considerable CPU, memory, and storage resources. Consequently, VMs can take minutes to boot, as they must initialise a full operating system stack. While effective for hosting heterogeneous workloads or legacy systems requiring specific OS versions, this model can be inefficient for cloud-native applications that demand rapid scaling and high density.
2.2 Principles of Containerisation
Containerisation inverts this model. Instead of virtualising the hardware, containers virtualise the operating system. A container engine (like Docker) runs on top of a host OS kernel and isolates user-space processes using kernel primitives such as namespace (for isolation) and control groups (cgroups, for resource limits). Unlike VMs, containers do not package a guest OS kernel. Instead, they share the host kernel but bundle only the application code, runtime, system tools, and libraries [6].
This architectural difference yields significant performance advantages. Recent comparative studies have demonstrated that Docker containers outperform VMs by approximately 4.6% in single-core processing and 6.9% in multi-core processing. More notably, containers achieve 17.9% higher read throughput and 15.7% higher write throughput, while reducing latency by 18.8%. Containers can start in milliseconds rather than minutes, making them ideal for dynamic, scale-out architectures common in cloud environments.
3. The Strategic Importance of Containerisation in the Cloud
The technical efficiencies of containers translate directly into strategic business advantages for cloud computing. Industry research indicates that containerisation significantly improves cloud service efficiency by reducing application deployment time from 20–30 minutes (typical for VMs) to just 2–5 minutes. Furthermore, organisations report resource savings of 20–30% in CPU and memory usage, alongside a 15–25% reduction in operating costs [5].
These benefits are driving rapid adoption. According to market analysis, over 90% of organisations are projected to use containers in production by 2027, with Docker representing approximately 33% of this market. Real-world implementations validate these statistics: Netflix has reported a 70% increase in update velocity after migrating to containers, while Spotify migrated its entire infrastructure in just four months. Coca-Cola achieved a 44% reduction in latency through containerisation. 
Containers also solve the "works on my machine" problem by ensuring consistency across development, testing, and production environments. This portability is a cornerstone of modern DevOps practices and enables effective multi-cloud and hybrid cloud strategies, with approximately 60% of companies now employing containerisation to support multi-cloud deployments .4. Technical Implementation and Practical Examples.
To ground these theoretical benefits in practical application, this section demonstrates five core Docker concepts using a worked example: deploying a static HTML website via an Nginx web server.
4.1 Example 1: Principles of Virtualisation (Contextual Baseline)
To appreciate container efficiency, one must compare it to the virtualised alternative. In a VM-based cloud deployment of a web server, the process would involve provisioning a virtual disk, installing a full guest OS (e.g., Ubuntu Server), configuring security patches, installing Nginx, and then copying the HTML files. Each VM might consume 1-2 GB of RAM just for the OS kernel and background processes. If demand spikes and the cloud needs to run ten replicas of this server, the overhead multiplies, consuming significant cloud budget for idle OS processes rather than serving user requests. Containers eliminate this "OS tax."
4.2 Example 2: Constructing a Dockerfile (Containerisation)
A Dockerfile is a script containing instructions on how to build a container image. It defines the application environment. The following Dockerfile creates an image for our static website:
[image: ]

[image: ]

This file demonstrates a key principle: the FROM nginx: alpine instruction pulls a base image that already contains the OS dependencies and Nginx binaries. We do not install an OS from scratch; we reuse a trusted layer. The COPY command demonstrates how the containerised environment is built to include specific application artefacts.
4.3 Example 3: Building and Publishing Images
Once the Dockerfile and index.html are ready, we build the image:
[image: ]
This command parses the Dockerfile and creates a layered image. To demonstrate the portability advantage of cloud computing, we publish this image to Docker Hub (a public registry):
[image: ]
Publishing the image makes it available to any cloud server globally. A production server in AWS, Azure, or a local data centre can now run docker pull mydockerhub/nginx-site:v1 and execute the same web server without rebuilding or hunting for dependencies. This is the "build once, run anywhere" promise of containerisation.
4.4 Example 4: Container Volumes (Persistent Storage)
By default, data written inside a container (e.g., log files) is lost when the container stops because it exists in the writable container layer, which is ephemeral [4]. For production cloud applications, data must persist beyond the container lifecycle. Docker volumes solve this.
To create a dedicated volume for storing Nginx logs:
[image: ]
We then run the container while mounting this volume:
[image: ]
The -v nginx-logs:/var/log/nginx flag tells Docker to store the container’s log directory in the managed nginx-logs volume. If the container crashes and a new one is started (using the same volume), the logs are preserved, ensuring audit trails and operational continuity.
4.5 Example 5: Container Networking
Modern cloud applications are distributed. A web container often needs to talk to a database container. Docker networks provide isolated communication channels. By default, containers can communicate via IP, but using a user-defined bridge network enables automatic DNS resolution, allowing containers to find each other by name.
Creating a network:
[image: ]
Running two containers on this network (e.g., a web server and a mock API):
[image: ]
Because they share the app-network, the web container can ping api or curl http://api:5000 using the container name as the hostname. This internal communication is isolated from the host network unless explicitly exposed via -p. This setup mirrors cloud microservices architectures where services communicate over a virtual private network [3].

5. The Overall Process: A Complete Web Server Deployment
The following sequence integrates all five concepts into a single, realistic workflow for deploying a cloud-ready web application:
1. Write Application Code: Create index.html.
2. Define Environment: Write the Dockerfile (Example 2).
3. Build Image: docker build -t web-app.
4. Test Locally: docker run -d -p 8080:80 web-app
5. Persist Data: Create a volume, docker volume create web-logs and rerun container mapping logs to the volume (Example 4).
6. Network: Attach the container to an isolated network for security (Example 5).
7. Publish: Tag and push the image to Docker Hub (Example 3).
At this point, a system administrator on a cloud VM (e.g., an AWS EC2 instance) can simply run:
[image: ]
The website goes live in seconds without installing Nginx or configuring the OS manually. This efficiency is why cloud giants like AWS and Google now offer Containers-as-a-Service (CaaS) platforms, such as AWS Fargate and Google Cloud Run, which manage the underlying servers so developers only need to provide their container images [2].
6. Conclusion
Containerisation, as implemented by Docker, represents a fundamental evolution in cloud computing architecture. By shifting virtualisation from the hardware layer to the operating system layer, containers eliminate the performance overhead associated with traditional virtual machines, offering superior density, speed, and portability. This report has demonstrated through practical examples—building an image, managing persistent data with volumes, enabling inter-service communication with networks, and publishing artefacts to registries—that Docker provides a complete, lightweight ecosystem for modern application deployment. As cloud computing continues to evolve towards serverless and microservices architectures, containerisation is no longer just a DevOps convenience; it is a strategic necessity for organisations seeking agility, scalability, and cost-efficiency.
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Speaker Note: Good morning/afternoon, everyone. Today, I will present a technical analysis of how containerisation, specifically Docker, has transformed cloud computing. We will examine the journey from traditional virtual machines to containers, explore key technical concepts, and see practical examples of Docker in action.
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Speaker Note: Over the past decade, cloud computing has fundamentally changed. We have moved away from worrying about physical servers toward focusing on applications themselves. Containerisation sits at the heart of this change. Unlike traditional methods, where applications failed due to environment differences, containers package everything needed to run into a single unit that works identically on a developer's laptop, a test server, or a production cloud environment. Today, I will explain the technical mechanisms that make this possible.
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Speaker Note: Understanding the difference between VMs and containers is essential. A traditional VM runs a complete operating system—its own kernel, system libraries, everything. This provides excellent security isolation but at a high cost. Each VM might consume 1-2 gigabytes of RAM just for the operating system, before running any application. Containers take a different approach. They share the host machine's kernel but isolate the application processes. Think of VMs as separate houses, each with its own foundation. Containers are more like apartments in a single building—sharing the same foundation but with private living spaces.
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Speaker Note: These numbers come from recent comparative studies. Containers outperform VMs across almost every metric. The most dramatic difference is startup time. A VM might take 20 minutes to provision, boot, and become ready. A container starts in milliseconds. This speed enables what we call "dynamic scaling"—automatically adding more instances when demand spikes. For businesses, this translates directly to cost savings and improved customer experience.
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Speaker Note: This isn't just theoretical. Industry leaders have demonstrated remarkable results. Netflix, serving millions of streaming customers, increased how quickly it can deploy new features by 70 per cent. Spotify moved its entire infrastructure in only four months—a task that would have taken years with virtual machines. Coca-Cola reduced customer-facing latency by nearly half. The common factor? Consistent environments. Developers can build and test locally, then deploy the same container to production, eliminating environment-related bugs.
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Speaker Note: Let me walk you through a complete example—deploying a static website using Nginx. This five-step process demonstrates all the key container concepts. Notice what we DO NOT do: we never install Nginx manually, we never configure the operating system, and we never worry about differences between our laptop and the production server. The container handles everything.
Slide 7:
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Speaker Note: This Dockerfile is a recipe. The first line says "start from the official lightweight Nginx image"—someone else has already done the work of creating a reliable base. We remove the default web page, copy our own HTML file, and tell the container to expose port 80 and start Nginx. The beauty is that this file can be stored in version control, reviewed, and reproduced exactly anywhere. Every build produces an identical image.

Slide 8:
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Speaker Note: Publishing an image to a registry like Docker Hub is what enables cloud portability. Once pushed, this image can be pulled by any server anywhere, AWS, Azure, Google Cloud, or an on-premises data centre. The command to run it is identical everywhere. This is the "build once, run anywhere" promise that makes hybrid and multi-cloud strategies practical.
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Speaker Note: By default, when a container stops, any data written inside it is lost. For logs, databases, or user uploads, this is unacceptable. Docker volumes solve this by providing persistent storage that exists independently of any container. In this example, we create a volume called nginx-logs and mount it to the directory where Nginx writes its log files. If the container crashes and we start a new one, the logs remain intact. This is critical for production operations and debugging.
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Speaker Note: Modern applications are distributed. A web server might need to talk to a database or an API service. Docker networks enable this communication while maintaining isolation from the outside world. In this example, we create a user-defined network and attach two containers. Because they share the network, they can resolve each other by container name—the 'web' container can simply 'ping api'. This mirrors how microservices communicate in production cloud environments, but it's simulated entirely on a single developer machine.
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Speaker Note: This is the complete workflow. The developer builds and tests locally, then pushes the image to a registry. The cloud administrator—or more likely, an automated deployment system—simply pulls the image and runs it. No installing Nginx. No configuring firewalls. No worrying about OS patches. The container contains everything needed. This is why cloud providers like AWS Fargate and Google Cloud Run now offer Containers-as-a-Service, where you provide only the container image, and they handle the underlying servers.
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Conclusion 
Key Takeaways: 
• Containers shift virtualisation from hardware to OS level 
• Eliminates the "OS tax" of traditional VMs 
Superior performance: 
• Milliseconds startup vs. minute 
• 15-25% operating cost reduction 
Complete ecosystem: 
• Images for packaging 
• Volumes for persistence 
• Networks for communication 
• Registries for distribution 
• Strategic necessity, not Just DevOps convenience 

Speaker Note: To conclude, containerisation represents a fundamental evolution in how we build and deploy software. By virtualising at the operating system level rather than the hardware level, containers eliminate the overhead that made traditional VMs inefficient for cloud-native applications. Through practical examples, we have seen how Docker provides a complete ecosystem—images for packaging applications, volumes for persistent data, networks for service communication, and registries for distribution. As cloud computing continues evolving toward serverless and microservices architectures, understanding containerisation is no longer optional. It is a strategic necessity for any organisation seeking agility, scalability, and cost-efficiency. Thank you. I am happy to take questions.
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Part C:


1)
Major cloud providers AWS, Azure, and Google Cloud have deeply integrated Docker's concepts (virtualisation principles, containerization, images, volumes, and networking) into their platforms. They offer managed services that abstract underlying infrastructure while delivering the efficiency, portability, and scalability of containers over traditional virtualisation.
[bookmark: _rytrq2n9jwh5]Virtualization Principles
Cloud providers build on hardware virtualisation but shift toward lighter containerization for most workloads. AWS uses EC2 instances (virtual machines powered by hypervisors like Xen or Nitro) as the foundation for running Docker. However, services like AWS Fargate and ECS eliminate user-managed VMs by providing serverless container execution on shared infrastructure. This reduces the overhead of a full guest OS per instance, which characterises traditional virtualisation.
Azure offers Azure Container Instances (ACI) for serverless container running without provisioning VMs, while AKS (Azure Kubernetes Service) can burst to ACI via virtual nodes for rapid scaling. Google Cloud's GKE (Google Kubernetes Engine) runs on Compute Engine VMs but uses optimized Container-Optimized OS (COS) nodes with containerd runtime, minimising virtualisation overhead through efficient kernel sharing [7]. All providers support microVM technologies (e.g., AWS Firecracker) for stronger isolation when needed, blending VM-level security with container speed.
[bookmark: _mz0jwd3flq5u]Containerization Principles and Benefits
Providers treat Docker-compatible containers as the standard unit of deployment. AWS delivers this through Amazon ECS (proprietary orchestration, simple for Docker tasks) and EKS (managed Kubernetes). Fargate allows running containers without managing underlying hosts, offering higher density and faster startup than VMs.
Azure's ACI provides the simplest serverless containerization for individual or grouped containers, while AKS adds full orchestration. Google Cloud Run offers fully serverless container execution (Knative-based), and GKE handles complex, orchestrated workloads [6]. These approaches deliver the core benefits of containerization—lightweight isolation via namespaces and cgroups, rapid deployment, and "build once, run anywhere" portability—while integrating with cloud-native scaling and billing.
[bookmark: _xnakg2yrbpyh]Images and Publishing Images
All major providers host managed container registries compatible with Docker images. Amazon Elastic Container Registry (ECR) stores, scans, and replicates Docker/OCI images, with private repositories integrated into ECS/EKS via IAM. Azure uses Azure Container Registry (ACR) for secure storage, geo-replication, and direct integration with AKS/ACI. Google Cloud's Artefact Registry supports Docker images with vulnerability scanning and integrates seamlessly with GKE and Cloud Run. Publishing follows the standard Docker push workflow after tagging for the provider's registry endpoint, enabling versioned, immutable deployments across environment [5].
[bookmark: _4v4w50f5q87i]Container Volumes
Cloud providers replace ephemeral container storage with managed persistent options. AWS uses Amazon EBS volumes or EFS for ECS/EKS tasks, mounted via volume definitions in task definitions or Kubernetes PersistentVolumeClaims. Azure supports mounting Azure Files shares as volumes in ACI (via storage account credentials) and PersistentVolumes in AKS for stateful workloads. Google Cloud integrates Compute Engine Persistent Disks with GKE, where users define StorageClasses for dynamic provisioning of high-performance block storage. This ensures data persistence beyond container lifecycle, with seamless integration into orchestration for stateful applications like databases.
[bookmark: _vpsbw4e3ioy8]Container Networking
Networking leverages the provider's virtual private cloud for secure, scalable communication. AWS container services use Amazon VPC with modes like awsvpc (each task gets its own elastic network interface for direct VPC integration) or bridge networking in ECS. This enables high availability across Availability Zones and security groups for traffic control.
Azure deploys ACI into Azure Virtual Networks for private connectivity, with AKS supporting Azure CNI (advanced networking with pod-level IPs) or kubenet. Google Cloud's GKE uses VPC-native networking (alias IP ranges) for efficient pod-to-pod and pod-to-service communication without overlay overhead. All providers enable service discovery, load balancing, and network policies for microservices segmentation.
In the context of the class web server example (building a Docker image from a Dockerfile with Nginx and custom HTML, running the container, and publishing to a registry), cloud implementations simplify the overall process. Developers build and push the image to ECR/ACR/Artefact Registry, then deploy via ECS task definitions, ACI container groups, or GKE Deployments. Volumes persist any dynamic content, while VPC-integrated networking exposes the service securely (e.g., via load balancers) without manual port mapping at scale. This moves from local Docker workflows to production-grade, auto-scaling deployments with minimal operational overhead.
Overall, cloud providers abstract Docker's concepts into managed, serverless, or orchestrated services that outperform pure virtualisation in density, speed, and cost-efficiency while maintaining strong isolation and portability. This enables seamless transition from classroom exercises to enterprise cloud environments.


2)

Load balancing and scaling (particularly auto-scaling) are complementary concepts in cloud and containerised environments because they address different but interdependent aspects of handling variable demand, together delivering high availability, performance, and cost-efficiency.
Scaling dynamically adjusts the number of resources—such as Docker containers, pods in Kubernetes, or virtual instances—based on metrics like CPU utilisation, traffic volume, or custom thresholds. It increases capacity during traffic spikes (scale-out) and reduces it during low demand (scale-in) to optimise costs and prevent over-provisioning [4]. Without scaling, a fixed set of resources would eventually become overwhelmed or waste money when idle.
Load balancing, on the other hand, distributes incoming traffic evenly across the currently available resources. It prevents any single instance or container from becoming a bottleneck, improves response times, and enhances fault tolerance by routing requests away from unhealthy or failed nodes. Techniques like round-robin or least-connections ensure even workload distribution.
These concepts work synergistically. Auto-scaling brings additional containers or instances online when the load increases, but without a load balancer, new resources would receive no traffic or create uneven distribution. Conversely, a load balancer efficiently utilises existing resources but cannot create more capacity when all instances reach their limits. Cloud providers integrate them seamlessly: for example, an AWS Application Load Balancer automatically registers new instances from an Auto Scaling group, while in Kubernetes, Services provide built-in load balancing for scaled Deployments or Horizontal Pod Autoscalers.
In the context of Docker-based web server deployments (as explored in class), scaling allows running multiple replicas of the Nginx container, while load balancing distributes requests across them for consistent performance. Together, they enable elastic, resilient applications that handle unpredictable loads without manual intervention, reducing downtime and operational overhead.
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4)

Driving Forces of Cloud Computing Expansion: Cost and Flexibility, with a Comparative Analysis of Serverless Functions and Containerisation
1. Introduction
Cloud computing has experienced remarkable growth over the past decade, with the global market projected to reach US$2.1 trillion by 2030, growing at a CAGR of 15.3%. This expansion is driven by compelling business imperatives, primarily cost reduction and operational flexibility. As organisations modernise their IT infrastructure, two dominant paradigms have emerged for deploying cloud-based web services: containerisation (e.g., Docker, Kubernetes) and serverless functions (e.g., AWS Lambda, Azure Functions). This report investigates the key driving forces behind cloud adoption and provides a comparative analysis of these two approaches [2]. 
2. Main Driving Forces of Cloud Computing Expansion
2.1 Cost Optimisation
The shift from capital expenditure (CapEx) to operational expenditure (OpEx) represents one of the most significant financial advantages of cloud computing. Traditional on-premises infrastructure requires substantial upfront investment in hardware, data centres, and maintenance personnel. In contrast, cloud services operate on a pay-as-you-go model, allowing organisations to align costs directly with usage. Research indicates that some companies achieve immediate cost reductions of approximately 20% compared to traditional data centre setups, with the value generated from cloud-enabled innovation estimated to exceed simple IT cost reductions by more than five times.
Furthermore, cloud computing eliminates the financial burden of technical debt associated with legacy systems. As legacy environments accumulate technical debt, maintaining, securing, and scaling these systems becomes progressively more expensive. Cloud providers continuously update their infrastructure, transferring the responsibility for hardware maintenance, security patching, and capacity planning away from the customer.
2.2 Flexibility and Scalability
Flexibility manifests in two critical dimensions: scalability and agility. Cloud platforms enable organisations to scale computing resources in real-time, responding to fluctuating demand without overprovisioning or underutilisation. This elastic nature is particularly valuable for businesses with seasonal traffic patterns or unpredictable growth trajectories.
Agility, the second dimension, refers to the speed at which organisations can deploy new applications and features. Cloud-native architectures reduce deployment times from weeks or months to minutes or hours. The Cloud Native Computing Foundation reports that 75% of organisations experience improved scalability through cloud-native adoption. Additionally, cloud services provide built-in security features, including confidential computing, zero-trust architecture, and quantum-safe encryption, which most individual organisations cannot develop or maintain independently.
3. Serverless Functions: Definition and Operational Model
Serverless computing, also known as Functions as a Service (FaaS), represents an evolution beyond containerisation. In this model, developers upload code (or container images) to a platform that automatically handles all infrastructure management responsibilities, including resource allocation, scaling, and fault tolerance. Major implementations include AWS Lambda, Azure Functions, and Google Cloud Functions [7].
The serverless execution model is fundamentally event-driven. Functions execute in response to triggers such as HTTP requests, file uploads, or database changes. Each invocation creates an independent execution environment, which may experience a "cold start" latency of hundreds of milliseconds to several seconds if the function has been idle. However, subsequent requests can reuse warm environments, reducing latency significantly.
4. Comparative Analysis: Serverless Functions vs. Containerisation
While both serverless functions and containerisation support modern cloud-native development, they differ across several critical dimensions that directly relate to the driving forces of cost and flexibility.

4.1 Cost Models
Serverless Functions operate on a granular pay-per-execution model. Using AWS Lambda as an example, costs comprise three components: number of requests (approximately $0.20 per million requests), execution duration measured in GB-seconds, and allocated memory [6]. This model excels for workloads with highly variable or infrequent traffic patterns, as no charges accrue during idle periods. A documented case study showed that an e-commerce platform using Lambda for order payment processing achieved 63% cost savings compared to EC2 instances. However, for applications with consistent, high-volume traffic, serverless can become more expensive than container deployments due to per-invocation overhead
Containerisation typically involves paying for provisioned resources regardless of utilisation. Whether running on Amazon ECS with EC2 instances or AWS Fargate, organisations commit to underlying compute capacity. For steady, predictable workloads, this model proves more cost-effective. For example, running five microservices handling 100,000 daily requests each costs approximately $70 monthly on ECS with EC2 instances, compared to $34.50 on Lambda—but the Lambda costs scale linearly with traffic, while container costs remain relatively stable.
4.2 Operational Flexibility
Serverless Functions offer superior operational flexibility in terms of reduced management burden. Developers focus exclusively on business logic, as the cloud provider handles server provisioning, patching, capacity management, and automatic scaling. This abstraction accelerates time-to-market and reduces the need for specialised infrastructure expertise. However, this flexibility comes with constraints: execution time limits (typically 15 minutes maximum), memory caps (up to 10GB), and stateless execution requirements [2].
Containerisation provides greater control over the runtime environment. Developers can configure specific operating system versions, install custom kernels, manage networking policies, and maintain state between requests. This flexibility is essential for legacy application migration, long-running processes (e.g., WebSocket servers, database connections), and workloads requiring GPU access for machine learning. However, this control requires significant operational expertise in container orchestration, networking, and security management.

4.3 Scalability Characteristics
Serverless Functions scale automatically and instantaneously from zero to thousands of concurrent executions without any configuration. Each function invocation is independent, making the model ideal for parallel processing of asynchronous tasks such as image resizing, file transformation, or stream processing. However, the cold start phenomenon can impact latency-sensitive applications, and there is no provision for maintaining connection pools or cached data across invocations [1].
Containerisation requires explicit scaling configuration through orchestration tools like Kubernetes Horizontal Pod Autoscaler or ECS service auto-scaling Scaling decisions are based on metrics such as CPU utilisation, memory consumption, or custom application metrics. While this approach introduces some operational complexity, it provides predictable performance without cold starts and supports stateful workloads requiring session affinity or persistent connections .
. Conclusion
The expansion of cloud computing is fundamentally driven by the dual forces of cost optimisation and operational flexibility. Serverless functions and containerisation represent complementary rather than competing approaches to realising these benefits. Serverless functions excel for event-driven, stateless workloads with variable traffic patterns, offering maximum abstraction and granular cost alignment. Containerisation remains superior for predictable, long-running services requiring environmental control and state management. Contemporary best practice increasingly favours hybrid architectures, where serverless functions handle request routing, authentication, and asynchronous processing while containers run core business logic and stateful services. The optimal choice depends on workload characteristics, team expertise, and specific cost and flexibility requirements.
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FROM nginx:alpine
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# Remove default Nginx static files
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EXPOSE 80
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EXPOSE 80

# Start Nginx (default command)
CMD ["nginx", "-g", "daemon off;"]




