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[bookmark: _Toc228962249]Introduction
The introduction of containerisation as a technology base in modern software engineering can be seen as one of the most profound changes in the way the application is developed, packaged, and deployed. The report discusses that change through a DevOps and continuous integration and continuous delivery (CI/CD) prism, using a containerised Node.js Express application - BudgetTracker, a personal finance management web application - as the practical means of demonstrating the main concepts of Docker.
The report is organized in three interrelated themes. Section 1 will offer technical and analytical analysis of Docker and containerisation, including the principles of virtualisation, image construction, container execution, networking, volumes and image publishing to DockerHub. Section 2 assesses the three major cloud computing scalability mechanisms, load balancing, VM scale sets, and application gateways, based on Uber on Google Cloud platform as a real-life example. Section 3 evaluates the motives behind the growth of cloud computing and critically compares containerisation with the serverless paradigm when discussing those motives.
The main thesis of the current report is that Docker is not only a containerization tool but a foundational enabler of the contemporary DevOps practice: it eradicates the inconsistency of the environment, empowers reproducible automated pipelines, and provides a practical middle ground between the traditional virtual machine deployment and the abstraction extremes of serverless computing [12]. The BudgetTracker application is a practical, practical example of these principles in their entirety.




[bookmark: _Toc228962250]1. Docker and Containerisation
[bookmark: _Toc228962251]1.1 Principles of Virtualisation
In order to find out the meaning of containerisation we have to first discuss the virtualisation paradigm to which containerisation has developed. In computing infrastructure, virtualisation is the process of abstraction through which physical resources in the form of hardware are transformed into software-defined representations that can be manipulated, assigned and reconfigured without reference to the underlying physical substrate [1]. The practical implications of this abstraction are that one physical server can run multiple autonomous operating system instances concurrently that each believing it to have exclusive access to hardware resources.
The most common model of virtualisation, which is currently used in nearly all organisations, is hypervisor-based virtualisation or Type 1, which refers to hypervisor-based virtualisation, or Type 2, which is a hypervisor-based virtualisation built atop an existing operating system (e.g. Oracle VirtualBox). In both scenarios, every virtual machine (VM) has a complete guest operating system, a virtualised hardware stack, and the application payload. There is a huge overhead with this architecture: even the typical VM image can consume many gigabytes of storage and require substantial CPU and memory resources to maintain the guest OS layer in a running state.
As it was determined by Merkow [1], VMs do not meaningfully address the issues of portability, dependency management, or the needs of CI/CD pipelines. A development team that builds on Ubuntu cannot assure that the same application will work identically on a Red Hat Enterprise Linux production server, due to the differences between the layers of the guest OS. Moreover, the delay of provisioning a new VM to test a code change, a process that can potentially take several minutes just to boot a VM, introduces friction that is incompatible with the fast process of code change testing that the modern DevOps practice seeks to achieve. This was the key limiting factor that preconditioned the appearance of containerisation as a better option to be used in packaging and deploying applications.



[bookmark: _Toc228962252]1.2 Since Virtualisation to Containerisation
Containerisation is a type of operating system-level virtualisation whereby multiple, isolated user-space instances, containers, share a single host operating system kernel instead of each requiring its own [4]. The isolation is implemented by two Linux kernel primitives, namespaces, which divide the view of system resources so that each container can run in its own isolated environment; and control groups (cgroups), which govern resource allocation, limit the CPU, memory and I/O bandwidth available to each container.
The functional implication of this architecture is dramatic. Where a VM with a web application can be required to have a 2GB image and 512MB of baseline memory to support the guest OS, a container with the same application can be required to consume 50MB of memory and use it only to run the application itself. Kane and Matthias [4] describe this as defining the benefit of containerisation: the bottom-up layer disappearance of a guest OS reduces resource consumption as well as start-up time, which was not in the minutes range but in the milliseconds range. The v3-node-container running with only 31.57MB of memory identified by the Docker Desktop metrics recorded in the course of this project confirmed the running of v3-node-container with just 31.57MB of memory.
Container images conform to specifications defined by the Open Container Initiative (OCI) [6], a project of the Linux Foundation that was started in 2015 and that standardises the image format and the runtime interface. This standardisation is defined so that an OCI-compliant image of the container built using Docker will run identically in any OCI-compliant runtime, whether it is running locally on a developer laptop, an Azure Container Instance, or inside a Kubernetes cluster. The three distinguishing features of the OCI standard are portability, interoperability and scalability [6].


[bookmark: _Toc228962253]1.3 Docker Architecture and Items of Concept
Docker is a rapid implementation that became the de facto implementation to build and run containers that conformed to the OCI specification [1]. The Docker architecture has three main components, which are: the Docker daemon (dockerd), which is a program that manages containers, images, networks, and volumes within the host; the Docker client (docker CLI), which is a program that issues command to the program known as the Docker daemon (dockerd); and Docker Hub, which is the default public registry where base images are pulled and where custom images can be published [3].
A Docker image is a read-only filesystem snapshot of a layered filesystem that is used as the blueprint of running containers [4]. The layers are associated with each one of the Dockerfile instructions, and only include the filesystem changes brought by that instruction. Layers are immutable and cached: when an underlying layer has not changed between builds, it is reused by the Docker cache instead of being rebuilt. A running container will overlay a thin writable layer on top; and when the container is removed the writable layer will be discarded unless it is preserved using a named volume. This immutability is the key to reproducibility, that the same image tag will generate the same behaviour across all the environments it is deployed to, which is the main guarantee that makes Docker so useful in CI/CD situations [13].


[bookmark: _Toc228962254]1.4 Practical Implementation: The BudgetTracker Application
In order to put these ideas into practice, a Node.js Express web application - BudgetTracker - was created and containerised. BudgetTracker is an individual finance management dashboard which enables tracking of income and expenses, calculating balances in real time, breaking down expenses by category, and managing transactions via a RESTful API. The service will be deployed on port 3000 and expose a /health endpoint that will respond with a JSON status object, which follows cloud-native health-check patterns. The choice of the application platform used in this version is due to the event-driven, non-blocking I/O model that makes it especially well suited to API-driven web services and demonstrates fast build and deploy cycles within a CI/CD pipeline [4].
[bookmark: _Toc228962255]1.4.1 Project Structure
The application was developed at C:\Users\User\Desktop\ACCA7027\version3-node\ with the following structure:
version3-node/
  app.js             - Express server and API routes
  package.json       - Node.js dependency manifest
  Dockerfile         - Container build instructions
  public/index.html  - Finance dashboard frontend
The app.js entry point provides four RESTful routes - GET /api/transactions, POST /api/transactions, DELETE /api/transactions/:id, and GET /api/summary, and the /health endpoint. The package.json lists one production dependency (express 4.18.0), and sets npm start as the entry point command. The public/ subdirectory holds the entire one-page frontend, which is served with Express, and which talks to the API routes via the browser Fetch API.
[bookmark: _Toc228962256]1.4.2 Dockerfile Analysis
The Dockerfile of BudgetTracker exemplifies a few best-practice trends in building container images. The table 1 below breaks down each of the instructions, regarding its purpose and its relevance specifically to a DevOps and CI/CD pipeline setting.
Table 1: BudgetTracker Dockerfile - Analysis of Instructions.
	Dockerfile Instruction
	Purpose
	DevOps Rationale

	FROM node:18-alpine
	Sets the base image - a minimal Node.js 18 runtime on Alpine Linux.
	Alpine reduces final image size significantly vs the full Debian base, lowering registry storage costs and pull time in CI pipelines. [4]

	WORKDIR /app
	Establishes /app as the working directory inside the container.
	All subsequent instructions operate within this path, preventing file conflicts with the host OS filesystem. [2]

	COPY package*.json ./
	Copies only the dependency manifest before copying application source code.
	Exploits Docker layer caching: if package.json is unchanged, the npm install layer is reused on rebuild, significantly reducing CI pipeline execution time. [5]

	RUN npm install
	Installs all Node.js dependencies declared in package.json.
	Executed at build time rather than runtime - dependencies are baked into the image, eliminating environment-specific install failures in production. [4]

	COPY . .
	Copies all remaining application source files into the container filesystem.
	Placed after npm install so that source-code changes do not invalidate the cached dependency layer on subsequent builds. [5]

	EXPOSE 3000
	Documents the port on which the application listens.
	Acts as metadata for orchestration tools and developers; does not publish the port - that is configured at runtime with the -p flag. [2]

	CMD ["npm", "start"]
	Defines the default command executed when the container starts.
	JSON array form avoids shell interpretation, ensuring the process runs directly and receives OS signals correctly for graceful shutdown. [4]



The most impactful design choice in the Dockerfile is the separation of the dependency-installation step (COPY package.json followed by RUN npm install) and the application code copy (COPY .). This ordering is important in a CI/CD pipeline, where code changes are committed many times a day, such that the computationally expensive npm install layer is loaded in the cache on the vast majority of pipeline executions [5][13]. It will only be invalidated by a change to package.json itself, adding or updating a dependency.
The image was created with a command docker image build -t v3-node . which was issued in the project directory. The build output, as seen in the Phase 1 screenshot, confirmed that the build completed five layers in a sequential manner, with the final image exported and named v3-node:latest.
[image: ]
Figure 1: Build Command Output from Docker Terminal
[bookmark: _Toc228962257]1.4.3 Running the Container
The container was started using the following command:
docker container run -d -p 3000:3000 --name v3-node-container v3-node
The -d flag is used to run the container in detached mode, -p 3000:3000 to map host port 3000 to container port 3000, and -name assigns a human-readable name. A visit to http://localhost:3000 confirmed that the BudgetTracker dashboard displayed correctly, with income and expense summaries with pre-loaded sample transactions. A request to http:localhost:3000/health resulted in the following JSON reply, indicating that the application is healthy.
[image: ]
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Figure 2: BudgetTracker available at localhost:3000 - personal finance dashboard in Docker container.
[image: ]
Figure 3: localhost:3000/health endpoint revealing container health.

Containers view of Docker Desktop confirmed that v3-node-container was running at 31.57MB memory, which is indicative of the lightweight footprint of a containerised Node.js application in comparison with the equivalent VM-based deployment, which would require several hundred megabytes just to sustain the guest OS [1].
[bookmark: _Toc228962258]1.4.4 Image Publishing to DockerHub
DockerHub is the default public container registry, where images can be pulled and run on any Docker-capable host without needing a local build [3]. The image was marked and thrown into the pile with the following commands:
docker image tag v3-node z2m827/v3-node:latest
docker push z2m827/v3-node:latest
The tag command forms an alias that identifies the local image with a defined path to a repository in DockerHub. The push command processes the entire image layers to the registry. The repository z2m827/v3-node was publicly available with the image pushed successfully as seen in the Phase 1 screenshot. The handoff between the build pipeline and the deployment infrastructure would be established by the registry in a CI/CD environment [12][13].
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Figure 4: Image push confirmation by DockerHub repository z2m827/v3-node.

[bookmark: _Toc228962259]1.4.5 Docker Volumes and Networking
A named volume was created with docker volume create v3-vol and checked with docker volume ls which listed v3-vol as well as volumes in other project versions. Volume names are managed by Docker, stored on the host at /var/lib/docker/volumes/ and has an independent life cycle. This implies that when the v3-node-container is stopped, removed and replaced with a new version, the volume data will not be lost and can be remounted to the new container [4][5]. In a production deployment of BudgetTracker, where records of transactions would be persisted to a file or database rather than being held in memory, this property would be crucial in ensuring data continuity across deployments.
To verify that a custom bridge network was created, docker network ls was used to list v3-net with the existing Docker networks. Bridge networks can also be configured by users to provide DNS based container name resolving, enabling containers on the same network to address each other using container name instead of IP address [5]. Both would be connected to v3-net, allowing secure internal communication without exposing the database ports to the host machine.
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Figure 5: Docker desktop Containers view confirming that v3-node-container is running at port 3000. Also, the volume and network commands,

[bookmark: _Toc228962260]1.5 The CI/CD Pipeline Diagram
The following Figure 6 below shows an original CI/CD pipeline diagram that illustrates how BudgetTracker flows starting with a source code commit all the way to a running container. The diagram illustrates that Docker is not a standalone tool but the hub artefact of a fully automated DevOps workflow: the Dockerfile is the artefact that travels with application code in version control, the build step generates a reproducible image by leveraging layer caching, and DockerHub is the handoff point between the build and deployment infrastructure [12][13].

[image: ]
Figure 6: CI/CD Pipeline Flow -Code Commit to Running Container (V3 BudgetTracker)

The pipeline depicts seven stages, where the developer commits app.js and the Dockerfile to version control; the CI system notices the commit and triggers an automated build; docker image build produces a tagged image that exploits layer caching; docker push publishes the image to DockerHub; the deployment host pulls the image out of the registry; docker container run instantiates the container; and the container serves live traffic on port 3000. This end-to-end automation removes the category of environment inconsistency failures colloquially described as it works on my machine - a key motivator of Docker adoption in DevOps teams [12]. It is significant in itself that the Dockerfile is not only version-controlled but also the code of the application it describes [13].


[bookmark: _Toc228962261]2. Load Balancing, Scalability and Application Gateways.
[bookmark: _Toc228962262]2.1 Overview
The three cloud infrastructure ideas discussed in this section, namely load balancing, VM scale sets, and application gateways, are the three foundational triad of scalable cloud application delivery. Although the individual mechanisms are individually valuable, the combination of these mechanisms yields capabilities that are greater than the aggregate of the individual contributions of each mechanism. This section will look at each one individually using Microsoft Azure as reference to cloud provider and then considering the combined architecture using Uber as a real-life example.
2.2 Load Balancing
A load balancer uses a pool of compute resources (also known as backends) to allocate the incoming traffic without overwhelming any single instance while underutilising others [8]. Azure Load Balancer uses OSI Layer 4 (the transport layer) to distribute TCP and UDP traffic based on a configurable hash of source IP, destination IP and protocol port. This protocol-agnostic operation implies that Azure Load Balancer does not have any application-level knowledge of request content, but instead handles HTTP, HTTPS, and arbitrary TCP-based traffic.
Azure Load Balancer has two distribution modes: hash-based distribution, in which a connection is routed to a backend instance determined by a five-tuple hash, providing approximately equal distribution among instances; and source IP affinity, in which a connection is directed to a backend instance based on a five-tuple hash, providing somewhat equal distribution among instances. Health probes constantly test backend instances on a known port and frequency; those that fail the probe are automatically dropped out of the pool until they recover, providing fault tolerance without manual operator intervention [8].
The architecture between Azure Load Balancer and VM Scale Set is architecturally tight: when a VMSS is created, Azure automatically provisions and associates a Load Balancer, and configures the backend pool to include all VM instances. Since any auto scaling event will insert or remove instances, the backend pool of the load balancer will automatically update, making scaling completely transparent to the customers [9].

[bookmark: _Toc228962263]2.3 VM Scale Sets and Scalability
Azure VM Scale Sets (VMSS) offer the horizontal scaling capability (adding or removing compute instances) in response to demand [9]. This is opposed to vertical scaling, which is the increasing of the CPU or memory of the existing instances and is limited by hardware limits. The cloud-native approach is known as horizontal scaling: it does not have single points of failure, and is compatible with pay-as-you-go cost models.
VMSS can be scaled manually or with autoscaling through Azure Monitor metrics. An example autoscale rule may be: in case the average CPU utilisation surpasses 70 percent over five consecutive minutes, add two instances; or vice versa. The scale set ensures that the minimum and maximum number of instances is not allowed to run out of control [9]. The capability of an elastic capacity-demand fit is not just a performance feature as Nygard [11] observes but a fundamental component of system stability in the face of variable load conditions a system that is not capable of absorbing unexpected capacity surges will fail at the worst possible time.

[bookmark: _Toc228962264]2.4 Application Gateway
Azure Application Gateway is a layer 7 (application layer) routing gateway that supports routing choices based on the content of an HTTP request instead of basing these choices on network-level properties alone [7]. Necessary capabilities are URL path-based routing - sending /api requests to pools of application server and /static requests to pools of CDNs backed; host-based routing to support multi-site deployments to a single gateway; TLS termination, offloading of SSL decryption requests to backend servers onto the gateway itself; and the Web Application Firewall (WAF), which inspects requests against OWASP rule sets to detect SQL injection, cross-site scripting and other common attack patterns [7].
Although the Application Gateway can be used to perform load balancing, by configuring the routing rules to load balance in the Application Gateway, it is possible to utilize the Application gateway in combination with a separate Azure Load Balancer to provide optimal separation of concerns: the Load Balancer handles raw Layer 4 throughput, whereas the Application Gateway provides intelligent Layer 7 routing and security. In a BudgetTracker deployment based on production, incoming HTTPS traffic would terminate at the Application Gateway that performs TLS termination and WAF verification, and /api/ requests would be served out of the containerised application pool and the serving of static assets out of a separate backend [7][8].

2.5 Why Load balancing and Scaling are Complementary
Load balancing and scaling deal with the different, yet mutually supportive, facets of availability and performance. Load balancing maximises the utilisation of a set of fixed number of instances; scaling modifies the size of the set of instances in response to the demand. In the absence of load balancing, extra instances created by scaling are not loaded and do not add any value. Load balancing cannot remedy an undersized pool at times of demand spikes without scaling. The architecture of Azure reflects this interdependence in a direct way: VMSS controls the lifecycle of the instances and Azure Load Balancer automatically reflects the changes in its pool of backend.
[bookmark: _Toc228962265]2.6 Real-world Case: Uber on Google Cloud Platform
The engineering architecture at Uber depicts the three mechanisms that work at extreme scales. The workloads supported by Uber are characterised by high demand variability and rigid latency demands. Uber has moved a lot of infrastructure to the Google Cloud Platform, where it uses Kubernetes to coordinate containerised microservices [19]. Google Cloud Load Balancing spreads incoming API traffic across node pools in a Kubernetes cluster, and GCP cluster autoscaler changes the number of nodes based on the pending pod demand and Kubernetes HPA scales single service deployments in response to CPU and custom metrics [10]. Cloud Armor offers both Layer 7 threat inspection and URL-based routing, redirecting ride requests, driver updates, and payment transactions to specialised backend services without exposing them to the internet. This combination provides sub-second API response to millions of simultaneous users, and remains cost-effective due to the elastic resource allocation [19].

[bookmark: _Toc228962266]2.7 Advantages of integrating the Three Technologies
The combination of Application Gateway, Load Balancer, and VMSS delivers properties that no single element provides in isolation: security and intelligent routing at the entry point of the gateway; efficient distribution of traffic across the backend instances; and demand-based capacity adjustment. Combined, the architecture is secure (WAF inspection), intelligent (content-aware routing), resilient (health-probe-driven instance removal), and elastic (autoscaling). The entire flow of traffic, including Internet, Application Gateway (Layer 7 routing and WAF) and Load Balancer (Layer 4 distribution) then VMSS (auto-scaling compute), provides a complete picture of scalable, robust cloud application delivery [7][8][9].


[bookmark: _Toc228962267]3. Motivating Forces of Cloud Growth and Serverless Computer
[bookmark: _Toc228962268]3.1 The Key Motives of Cloud Adoption
A conglomeration of economic, technical and organisational forces has led to this growth of cloud computing as a niche infrastructure solution to the mainstream enterprise IT paradigm. NIST definition [15] lists the following five requisite features of cloud computing the following: on-demand self-service, broad network access, resource pooling, rapid elasticity and measured service.
The key economic factor is cost transformation: the transformation between capital spending on physical servers and operational spending on measured compute capacity. Economies of scale are achieved by cloud providers serving thousands of customers on a single physical infrastructure, reducing the effective cost of each unit of compute below what can be recreated individually by the individual organisations. The 2024 State of the Cloud Report by Flexera [18] discovered that the most popular cloud initiative that organisations undertake is to optimise current cloud spending.
The technical drivers are scalability, provisioning extra capacity within minutes, not the weeks most organisations could not afford to replicate on their own [15]. The agility driver is an indicator of the organisational aspect: cloud environments enable the development team to spin-up test and staging environments on demand, radically shortening the software delivery lifecycle. In a DevOps context, Kim et al. [12] state that the concepts of flow, feedback, and continuous learning that DevOps relies on can only be realised at scale in an environment where application environments can be reproduced and where deployments are automated. Docker is a direct response to these requirements: the Dockerfile is executable infrastructure that is specified alongside application code in version control, and is thus guaranteed to be consistent across all environments, including development through to production [13].

[bookmark: _Toc228962269]3.2 Serverless Computing: Structure and Properties
Functions as a Service (FaaS) Serverless computing (also known as Functions as a Service, FaaS) is an architectural design that the cloud provider handles all infrastructure issues leaving the developer with application logic that is articulated as discrete, stateless functions [16][17]. The most popular FaaS implementations are AWS Lambda and Azure Functions, which provide support to Node.js, Python, Java, and other runtimes. The pricing model charges per invocation of a specific function, and per GB-second of execution time, with zero cost during idle time - a fundamentally different economic model to container or VM hosting, where costs are accrued per unit of running time, regardless of whether requests are being served. An example of the model is Azure Functions: a developer writes a function, configures a trigger (HTTP, queue message, timer, or event) and Azar services take care of the entire execution space, scaling automatically between none and thousands of active instances.

[bookmark: _Toc228962270]3.3 Containerisation vs Serverless
Both containerisation and serverless computing are architectural contracts offering fundamentally different trade-offs, albeit with the two architectural contracts both responding to the cost, agility, and scalability drivers of cloud adoption. The following Table 2 is structured comparison of seven dimensions which are pertinent to these driving forces.

Table 2: Containerisation vs Serverless - Comparative Analysis.
	Dimension
	Containerisation (Docker)
	Serverless / FaaS

	Execution Model
	Long-running process; container stays active between requests, serving immediately.
	Stateless function; spun up per invocation and terminated after execution. [16]

	Environment Control
	Full control - developer specifies OS base image, runtime version, packages, and filesystem. [4]
	No control - provider manages OS, runtime patching, and the entire execution environment. [17]

	Scaling
	Manual or orchestrated (e.g. Kubernetes HPA); scales at the container or pod level. [10]
	Automatic and transparent; scales from zero to thousands of concurrent instances within seconds. [17]

	Cold Start Latency
	Negligible - container is continuously running and immediately responsive to requests.
	Can introduce 100ms to 2s delay when the execution environment must be initialised from cold. [16]

	Cost Model
	Charged per hour or minute of running instance, regardless of whether traffic is being served. [18]
	Charged per invocation and per GB-second of execution time; zero cost during idle periods. [17]

	CI/CD Integration
	Image is a versioned, immutable artefact; rollback is trivial by re-deploying a prior image tag. [13]
	Function deployments are versioned, but the execution environment is abstracted away from the developer. [16]

	Best Fit
	Persistent web services, stateful applications, complex dependencies - e.g. BudgetTracker. [4][12]
	Event-driven, stateless, intermittent workloads: webhooks, batch jobs, queue processors. [17]



As Table 2 shows, containerisation or serverless is not a categorical decision, but a situation-dependent one. An example of the type of workload where containers are the appropriate architectural design is the BudgetTracker application, a persistent web service, with an ever-rendered user interface, and an in-memory transaction state. Containerisation is the most naturally correct choice [4][12] because of the long-running process model of the application, the dependence on a particular Node.js runtime and an Express framework, and its integration into a CI/CD pipeline based on DockerHub.
Serverless functions are best suitable on event-driven and stateless intermittent workloads where the zero-idle-cost model and removal of infrastructure management delivers clear value [17]. A fully developed cloud architecture will generally use both paradigms: containerised services to support the core application logic and FaaS functions to support the peripheral event-driven tasks such as image resizing when a file is uploaded, periodic data aggregation, or dispatching notifications. The choice between the two models should be informed by the character of workload, namely the duration of execution, statefulness, the complexity of dependency, and the frequency of invocation [18].





[bookmark: _Toc228962271]Conclusion
This report has shown that Docker and containerisation takes centre stage in the current cloud engineering and especially DevOps and CI/CD. The report has demonstrated that Docker is the underlying technology that enables reproducible, automated deployment pipelines to be a realistically feasible prospect.
The load balancing, VM scale sets and application gate ways analysis established that scalable, resilient cloud application delivery requires the coordinated deployment of all three mechanisms: Application Gateway provides intelligent Layer 7 routing and security; Load Balancer provides efficient Layer 4 traffic distribution; and VMSS provides elastic capacity adjustment. The Uber case study validated the claim that these architectural patterns can be successfully applied to enterprises at GCP scale, and that the same principles apply regardless of whether the compute units are VMs or containers.
The analysis of containerisation in relation to serverless computing, which were organized analytically in Table 2, revealed that both paradigms are used to serve the same underlying driving forces with different architectural contracts. Containers are the best choice when it is important to have control, reproducibility, and integration of DevOps; serverless are the best where operational simplicity and per-invocation cost granularity is paramount. An advanced cloud engineering approach implements both where each is most suited, with the BudgetTracker Node.js application being a clear example of the persistent, stateful, dependency-rich web service where containerisation remains the well-evidenced and correct choice.
[bookmark: _Toc228962272]Demonstration Video
The demonstration recorded on a screen covering the process of Docker build, running of containers, verifying of the browser with BudgetTracker running on the localhost:3000 and localhost:3000/health, pushing of DockerHub images, creating of volumes, and creating of networks is available at the following link:

Link: https://youtu.be/Mgxl_zoz5FM?si=QpU_f4ma-oWbXsxl 
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