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[bookmark: _Toc227924334]Introduction
Cloud computing has now become an essential part of the contemporary IT infrastructure that allows organisations to create, implement, and operate applications more flexibly, scalable and efficiently. The assignment discusses the main technologies and concepts that lie at the foundation of cloud computing, with special attention given to containerisation with Docker and the principles of core cloud architecture. The initial section of the report explores the concepts of virtualisation and containerisation and shows how they can be used in practice by creating and setting up a containerised web application. This involves Dockerfiles, building of images, running of containers, volume-based storage, and networking. The second section of the assignment examines key concepts of clouds like load balancing, scalability, and application gateway, and how these technologies work together to provide high-performance and reliable services. Lastly, the report explores the key forces of cloud adoption and compares containerisation with serverless computing methods.



[bookmark: _Toc227924335]PART 1 — Cloud Technology (Docker) and Practical Implementation
This section will discuss the fundamentals of virtualisation and containerisation, and how they are significant in cloud computing. It also shows how containerisation can be practically implemented with the help of Docker, which is a popular platform to create and deploy applications. An operational demonstration of a containerised web application is given to explain the entire lifecycle of developing, executing, and operating containers, such as creating images, deploying them, storing and networking.
[bookmark: _Toc227924336]1. Principles of Virtualisation
Cloud computing has a technology base called virtualisation, which allows multiple virtual machines (VMs) to run on a physical machine. This is done by abstraction of hardware resources like CPU, memory and storage. Virtual machines operate independently, have their own operating systems and applications but share the same physical infrastructure (Tamane, 2015).
The key benefit of the virtualisation is better utilisation of resources. Rather than devoting one physical server to a single application, several virtual machines could be operating at the same time making the most out of the available resources. This results to lower hardware expenses and efficiency.
Besides optimisation of resources, virtualisation offers flexibility and scalability. Virtual machines can be formed, changed, cloned or unformed very fast and this enables organisations to react fast to the changing demands. To illustrate, virtualisation is heavily used in cloud providers like Amazon Web Services (AWS) and Microsoft Azure to offer Infrastructure as a Service (IaaS), where customers can easily spin up virtual machines as needed without having any control over the underlying hardware (Tamane, 2015).
Nonetheless, virtualisation also comes with a bit of overhead since every virtual machine will have to have its operating system. This has been limited to the creation of lighter versions like containerisation.
[bookmark: _Toc227924337]2.  Principles and Benefits of Containerisation
Containerisation is another efficient strategy than the traditional virtualisation. Containers do not use different operating systems on each instance; rather, they share host operating system kernel but have isolated application environments. This helps a great deal to decrease the use of resources and enhance performance.
An application and all its dependencies are packaged into containers, to make sure it will execute reliably across various environments, including development, testing, and production. This gets rid of the usual problem of it works on my machine because the application will act in the same way regardless of the location of implementation (Pahl, 2015).
The key benefits of containerisation include:
· Faster startup times, as containers do not require a full operating system to boot 
· Lower resource consumption, enabling more applications to run on the same hardware 
· Portability, allowing containers to be deployed across different platforms 
· Consistency, ensuring reliable application behaviour across environments 
· Scalability, as containers can be easily replicated to handle increased demand 
One of the most commonly used platforms of containerisation is Docker. It offers the ability to create, maintain and deploy containers and it has simplified the process of the developer developing and distributing applications effectively. Docker is now a common technology in contemporary cloud-native development (Merkel, 2014).
[bookmark: _Toc227924338]3. Implementation Using Docker
A basic web app was created and deployed to Docker to illustrate how containerisation can be used in practice. It included the development of a Dockerfile, an image, a container, and other functionalities like volumes and networking (Merkel, 2014).
3.1 Creation of the Dockerfile
A Dockerfile was written to specify the set up of the container image. This file includes a series of commands that Docker follows to create the image.
FROM nginx:latest
RUN rm -rf /usr/share/nginx/html/*
COPY . /usr/share/nginx/html
EXPOSE 80
The foundation image in this implementation is the lightweight and high-performance web server, Nginx. The default page of the Nginx server was deleted and substituted with a special HTML page developed in this project. The COPY command is needed to make sure that the application files are copied into the container and the EXPOSE command defines which port the application will execute.
[image: ]
Figure 1:Dockerfile
3.2 Building the Docker Image
After creating the Dockerfile, it was built with the following command:
docker build -t mywebsite .
This will ask Docker to run the Dockerfile and create an image called mywebsite. The image contains the whole set of elements needed to execute the application such as the web server and application files.
Docker images are templates that can be reused to create containers. The image enables the deployment of the application in various environments uniformly without the need to manually configure it (Merkel, 2014).
[image: ]
Figure 2: Successful build output
3.3 Running the Container
Once the image was constructed, a container was built and run with the following command:
docker run -d -p 8080:80 mywebsite
The -d option executes the container in detached mode which enables the container to run in the background. The -p 8080:80 option will translate port 8080 on the host machine to port 80 within the container. Such configuration allows the users to open the application using the web browser by pointing to the URL: http:localhost:8080.
This exercise shows how to use containers to roll out applications in a fast and efficient manner.
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Figure 3:docker ps output
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Figure 4:Web application in browser
[bookmark: _Toc227924339]4. Images and Publishing to DockerHub
Docker images may be shared and stored in repositories like DockerHub which is a cloud-based image registry. This enables developers to share applications and reuse images in other systems (Merkel, 2014).
The implementation generated the image as follows and was uploaded to DockerHub using the following commands:
docker login
docker tag mywebsite <yourusername>/mywebsite
docker push <yourusername>/mywebsite
[image: ]
The image can be tagged and pushed to make it available to other systems or users, allowing them to collaborate and deploy to the cloud. This is especially significant in DevOps processes, where continuous integration and deployment is dependent on common container images. [image: ]
Figure 5:DockerHub Builds
[bookmark: _Toc227924340]5. Container Volumes
Containers have one weakness, which is that they are temporary and as such, any data stored in it, is lost as the container is removed. To address this problem, persistent storage was offered via Docker volumes.
A volume was mounted using the following command:
docker run -d -p 8080:80 -v ${PWD}:/usr/share/nginx/html mywebsite
This command is used to bind the project directory that is on the local machine and the web directory of the container, so that any alterations that are done to files within the host system are instantly displayed. This avoids the re-construction of the image when making small changes and shows how persistent storage could be handled in containerised environments (Turnbull, 2014).
[image: ]
Figure 6: Volume command
[bookmark: _Toc227924341]6. Container Networking
Docker networking enables the communication of containers to each other which is critical in the construction of distributed applications. A tailored network was designed in this implementation with the help of (Sun, 2019).
docker network create mynetwork
The container was then connected to this network:
docker run -d -p 8080:80 --network mynetwork --name web mywebsite
With containers being linked to the same network, they are able to use container names rather than IP addresses to communicate. This can be especially helpful in microservices architectures where the services will need to communicate with one another.
Docker networking ensures isolation, security and flexibility, rendering it an important element of the current cloud applications.
[image: ]
Figure 7: Network creation
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Figure 8:container connection


[bookmark: _Toc227924342]Part 2: Load Balancing, Scalability, and Application Gateways
[bookmark: _Toc227924343]1. Application: Netflix — A Global Video Streaming Platform
Netflix can be considered one of the most popular streaming platforms globally, with more than 260 million subscribers all over the world as of 2024 (Netflix, 2024). It is a perfect example to illustrate the three fundamental ideas of cloud computing namely load balancing, scalability and application gateways since it is fully dependent on cloud computing infrastructures to provide high definition video contents to millions of simultaneous users in various geographies, devices, and network environments. Netflix is a cloud-based company with Amazon Web Services (AWS) as its main cloud provider; the company has transferred its entire infrastructure to the cloud in 2008-2016 (AWS, 2023).
1.1 Load Balancing on AWS
Load balancing is the act of allocating the incoming network traffic on several servers or resources in such a way that, a single server is not overworked. In AWS, Netflix relies on the Elastic Load Balancer (ELB) service, which intelligently balances the application traffic inbound to it among multiple targets (EC2 instances, containers, and IP addresses), in one or more Availability Zones (AWS, 2023).
There are three load balancers types provided in ELB service at AWS:
Application Load Balancer (ALB): It is used at Layer 7 (application layer) of OSI. It directs HTTP/HTTPS traffic according to content like URL path or host header. In the case of Netflix, the ALB can be especially helpful in directing requests to various microservices- such as video requests to a group of servers and account management requests to a group of servers.
Network Load Balancer (NLB): It is a Layer 4 (transport layer) which can support millions of requests per second and has ultra-low latency. It is applied to the real-time data streams and live content delivery in Netflix.
Gateway Load Balancer (GWLB): This is deployed to implement and operate third-party virtual network appliances (e.g. firewalls and intrusion detection systems) at scale.
One of the most important configuration steps in ELB is to define Target Groups logical groupings of EC2 instances or containers to which the load balancer routing traffic. Health checks in these target groups help Netflix to automatically filter unhealthy instances out of the routing pool, so that users do not get redirected to a failing server (AWS, 2023). Such a health-check mechanism is essential to ensuring high availability and reliability of a service where just minutes of downtime can cost the service a lot of revenue and user dissatisfaction.
1.2 Scalability on AWS
Scalability is the capacity of a system to be able to sustain greater load by adding resources, which may be vertically (scaling up - adding more CPU/RAM to a single server) or horizontally (scaling out - adding more server instances). AWS supports both types of scalability to Netflix, and most of the cloud-native workloads are scaled horizontally (Armbrust et al., 2010).
The fundamental service that Netflix employs in order to accomplish dynamic scalability is AWS Auto Scaling. It is a constant and automatic check of applications which it uses to adjust capacity to ensure predictable and constant performance at minimum cost. Netflix sets up Auto Scaling Groups (ASGs) which indicate a minimum, desired and maximum number of EC2 instances to be operating at any point in time. The ASG will automatically create more instances of EC2 when user traffic is high, such as on Friday evenings when millions of subscribers are all streaming at once. It ends unnecessary cases when the traffic is low during the off-peak hours in order to cut costs (Netflix Tech Blog, 2016).
Another advantage that Netflix enjoys due to AWS is the global infrastructure of more than 30 geographic locations and 90+ Availability Zones. Netflix is able to achieve geographic scalability by deploying its services in many regions, so that users in Europe can stream out of European data centres, and users in Asia stream out of Asian data centres. This minimizes latency and enhances the viewing experience (AWS, 2023).
Moreover, Netflix utilizes the Amazon CloudFront, a Content Delivery Network (CDN) provided by AWS, which to store video content at edge nodes, which are more likely to be near end users. This type of scalability guarantees that the origin servers are not overloaded during spikes in demand to levels never before experienced, since most of the content is delivered out of the cache instead of the origin (Pallis & Vakali, 2006).
1.3 Application Gateways on AWS
An Application Gateway (synonymous with API Gateway or Application Load Balancer with advanced routing) is a single point of entry to all client requests that offers routing, security, termination ofSSL, request filtering and protocol transformation. Netflix extensively uses the Amazon API Gateway and the Application Load Balancer in AWS to control and secure access to the microservices architecture (Netflix Tech Blog, 2016).
Amazon API Gateway helps Netflix to build, publish and secure APIs of any size. It manages all the work related to handling hundreds of thousands of active API requests, such as traffic, authorisation, access control, throttling, monitoring, and API version management (AWS, 2023). Upon a Netflix subscriber pressing play on his or her device, the request is sent through the API Gateway, which will verify the user and allow the user to see what content is available to him or her according to his or her subscription plan before sending the request to the corresponding microservice, which will retrieve the video stream.
One such exemplary configuration step would be to configure WAF (Web Application Firewall) rules on the application gateway. Netflix is using AWS WAF with its API Gateway to guard against typical web attacks like SQL injection and cross-site scripting (XSS). The WAF will examine all HTTP requests prior to accessing the backend services and will block malicious traffic in real time. This is essential when dealing with a service where sensitive user information and payment data is involved (Stallings, 2011).
The application gateway also offers the option of terminating SSL/TLS services, decrypting the incoming HTTPS traffic at the gateway and allowing the backend services to use the services provided by the inner-network in an efficient manner. This offloads the computational cost of encryption from individual microservices, improving performance across the entire platform.
[bookmark: _Toc227924344]2. Why Load Balancing and Scaling Are Complementary Concepts
The two terms load balancing and scalability have often been mentioned as one in the literature of cloud computing, and with reason, they are two notions that are highly interdependent as well as reinforcing. Although either of them can theoretically work separately, they provide optimal value when combined (Reddy et al., 2025).
Scalability The ability - the capacity to increase resources (servers, instances, containers) as demand grows. The mechanism that the traffic is intelligently distributed on those resources is load balancing. The scalability absent in a load balancer provides the load balancer with a limited number of servers to spread load over. Even optimal load balancing cannot eliminate overload in the case of a surge of traffic; when the cumulative capacity of all the servers is inadequate to process the requests.
On the other hand, there is a diminishing return to scalability in the absence of load balancing. When new instances are added to serve more traffic but all traffic is still sent to the original servers, the new instances would be idle in the face of traffic saturation in the old ones. This is the reason why AWS Auto Scaling Groups are always accompanied by an Elastic Load Balancer - when new instances are created, they are automatically added to the target group of the load balancer and start receiving traffic within seconds (AWS, 2023).
When it comes to Netflix, in one of the peak times of streaming, Auto Scaling can spin up 500 new EC2 instances in more than one Availability Zones. These instances are instantly added to the routing algorithm by the Elastic Load Balancer and traffic is apportioned accordingly. This integration is smooth such that users do not suffer any loss in the quality of the service even in the transition. When the demand decreases at night, Auto Scaling is terminated, and the load balancer automatically withdraws them out of the pool, once again without affecting any active user sessions.
Complementary aspect of these two concepts is also shown in cost management. Load balancing is an inefficient use of resources because scalability without load balancing results in instances that are not used to capacity in case of uneven distribution of traffic. Scalability The scaling of load balancers causes over-provisioning - having a fixed number of servers available to all times, so that you can serve peak demand yet demand is low. They combine to facilitate elastic resource management: the precise number of resources at the precise moment, traffic spread out optimally over all of them (Mell and Grance, 2011).
The two concepts also complement each other as far as resilience is concerned. Scalability makes sure that capacity is increased to take in the demand, whereas load balancing makes sure that the capacity is put to good use and that any instances that do not work are bypassed. These two elements constitute the basis of a fault-tolerant, highly available system - one of the major claims of cloud computing as identified by Mell and Grance (2011) in the NIST definition of cloud computing.
[bookmark: _Toc227924345]3. Benefits of Combining Load Balancing, Scalability, and Application Gateways
Although combining load balancing and scalability is a potent tool, the introduction of an application gateway provides a fully formed, enterprise-level cloud architecture that can bring substantial advantages to both the service provider and the end-user (Reddy et al., 2025).
In the case of Netflix, the application gateway serves as the smart front door to the whole platform. The API Gateway receives all subscriber requests, be they made by a smart TV, a mobile app, or a web browser. The gateway identifies the user, implements access control, rate limits to avoid abuse and then directs the request to the relevant internal service through the load balancer. The load balancer will then send that request to a group of auto scaled instances that are serving that particular service. This three-layer design offers a number of tangible advantages:
Security: There is a single security boundary of the application gateway. Centralising the authentication, authorisation and WAF rules to the gateway provide Netflix with assurance that no unauthenticated or malicious request is permitted to go through to the backend services. This minimizes the attack surface, which is much lower as opposed to having individual microservices exposed to the internet (Stallings, 2011).
Performance: Application gateway caching, load balancer traffic distribution, and auto-scaled compute capacity can be combined to ensure that Netflix is capable of fulfilling content at low-latency levels, even at peak traffic times. The gateway is able to store API responses to frequent requests (e.g., homepage content recommendations), thus offloading the backend services and improving user response times.
Availability: The three technologies combined form a multilayer redundancy system. Application gateway diverts traffic not to failed regions, the load balancer avoids unhealthy instances, auto scaling automatically replaces failed or terminated instances. To a customer that pays a premium streaming subscription, this will amount to a service that is online 99.99% of the time, with strict SLA.
Cost Efficiency: Auto scaling is used to make sure Netflix only incurs costs on the computation resources when required whereas load balancing is used to make sure that the computation resources are fully utilised. The rate limiting of the application gateway averts the use of API in a runaway manner that would artificially increase expenses. These savings are then transferred to the customers in form of competitively priced subscription plans (Armbrust et al., 2010).
The customer experience is that these three technologies combined offer a smooth, dependable and a safe stream. With both a subscriber in Mumbai and a subscriber in New York watching a film at the same time, both are served by the same edge servers, authenticated by the same gateway, and their traffic is load-balanced across a dynamically scaled pool of servers - all invisibly and instantly.

[bookmark: _Toc227924346]Part 3: Driving Forces Behind Cloud Computing Expansion — Serverless Functions vs. Containerisation
[bookmark: _Toc227924347]1 The Driving Forces Behind Cloud Adoption
A combination of economic, technological and organisational forces has led to the rapid growth of cloud computing in the last 20 years. Cost efficiency and flexibility are the two most often mentioned driving forces (Armbrust et al., 2010), though a detailed analysis also shows that scalability on demand, global presence, security benefits, and the transition to DevOps and agile developmental practices have been significant.
[bookmark: _Toc227924348]Cost Efficiency
In the past, organisations needed to spend a lot on physical infrastructure, including buying of physical servers, networking devices and a data centre, and updating and replacing this infrastructure after every three to five years. This capital expenditure (CapEx) is substituted with operational expenditure (OpEx) in the cloud model, which transforms the high capital investments in hardware into variable monthly payments depending on usage (Mell and Grance, 2011). This change radically reduces the entry barrier to startups and the monetary risk of existing businesses. A company is able to go up to global infrastructure in days without buying a single physical server.
[bookmark: _Toc227924349]Flexibility and Agility
Cloud computing allows organisations to quickly add and remove resources as business requirements evolve. This adaptability comes in handy especially at competitive markets where the capability to introduce new products and services on a timely basis is a major benefit. Instead of the weeks spent on acquiring and installing physical hardware, development teams can spin up new environments in minutes, speeding up the innovation cycle (Reddy et al., 2025). Cloud also gives the geographical flexibility whereby; companies can expand to new markets by just moving resources to cloud regions within those geographies.
[bookmark: _Toc227924350]Additional Driving Forces
In addition to the cost and flexibility, there are other forces that have enhanced the adoption of clouds. Increasing mobile internet and IoT have created huge amounts of data that need scalable cloud storage and processing (Hashem et al., 2015). The COVID-19 pandemic resulted in a sudden increase in the use of clouds as organisations had to quickly establish remote working facilities. Enhanced cloud security such as adherence to certification like ISO 27001 and SOC 2 have also been used to overcome previous issues which made regulated industries to avoid using cloud services (Subashini & Kavitha, 2011). Lastly, the Agile and DevOps practices have reached maturity, which has led to a need to use the on-demand provisioning capabilities of cloud since continuous integration and continuous deployment (CI/CD) pipelines demand programmable and flexible infrastructure.
[bookmark: _Toc227924351]2 Serverless Functions (Functions as a Service)
Functions as a Service (FaaS) is a new concept in cloud-computing web service development, also known as serverless computing. Although the term may suggest otherwise, serverless does not imply no servers exist, it just implies that the developer is not involved in the management of the server at all. The underlying infrastructure is automatically created, scaled, and maintained by the cloud provider (AWS, Azure, or Google Cloud), and the developer just writes and deploys code as discrete and stateless functions (Roberts, 2018).
The most popular FaaS platform is AWS Lambda, which was introduced in 2014. It enables developers to execute code based on events - like an API Gateway HTTP request, an Amazon S3 file upload, or a message in an Amazon SQS queue - without operating any server resources. The same service is provided by Azure Functions, the Microsoft analog, which is based on the same principle in Microsoft Azure (Microsoft, 2023).
Serverless has a unique granularity in its billing model: it charges per invocation of a specific function and per micro-sized execution time, in milliseconds. A function called a million times a month and takes 200ms to complete is very humble in its charge. Most importantly, the zero cost is achieved when the function is not called - the provider only charges the actual compute time used by the provider (AWS, 2023). This causes serverless to be highly cost effective when dealing with workloads that have fluctuating or unpredictable invocation patterns.
In terms of flexibility, serverless will have a significant impact on the development staff, lowering the operational load. There are no systems to patch, no server fleets to watch and no capacity planning to do. Teams are able to devote all their time to writing business logic and can hasten time to market. Serverless functions also scale, too AWS Lambda is able to run thousands of instances of a function at once to concurrent requests in response with no configuration (Roberts, 2018).
[bookmark: _Toc227924352]3 Containerisation
Another effort to deploy cloud-based applications is containerisation. An application is packaged with its runtime dependencies, libraries and configuration files into a single, portable unit, which can be reliably executed across various computing environments (Merkel, 2014). The most popular container runtime is Docker, and Kubernetes (initially created at Google) is now the standard in the industry of orchestrating large numbers of containers over clusters of servers.
Containers are not naturally stateless (as serverless functions are); they can store state and create long-running, persistent processes. These give a greater level of control over the execution environment, with the developer being able to define precise versions of operating system libraries, runtime settings and dependencies on the system. This allows containerisation to be more applicable to complex, stateful applications, or applications with particular infrastructure needs.
Cost wise, containers are more efficient than the old virtual machine as they share the host operating system kernel with each other, instead of using a full operating system, which leads to a greater density and reduced overhead (Soltesz et al., 2007). Nevertheless, when the application is idle, containers still need to have the underlying servers or managed Kubernetes clusters running and billed, unlike serverless which charges only on the execution time.
Containerisation is particularly effective at fostering flexibility of cloud adoption since it offers consistency in the environment - the feature that an application which functions in a local environment of a developer will also function in a test environment and in production. This can remove the infamous it works on my machine issue and can radically accelerate the development lifecycle (Merkel, 2014).
[bookmark: _Toc227924353]4 Comparing and Contrasting Serverless Functions and Containerisation
Both serverless functions and containerisation are strong strategies of deploying cloud-based web services, and both appeal to the fundamental forces of costs and flexibility, but in varying applications and to different applications.
Cost: Serverless has a better cost model in case of intermittent or unpredictable workloads. The cost of idle is absent because of the nature of billing which is only per invocation and per milliseconds of execution. Containerisation is cheap in comparison with traditional VMs but idle cluster capacity costs are incurred. Nevertheless, at extremely high-throughput, sustained loads, containers may be more cost-effective since the overhead of serverless billing per invocation can add up.
Flexibility: Serverless is more flexible in its operations - the developers are relieved of the burden of managing infrastructure altogether. Containerisation is more architecturally flexible - developers can run long lived processes, have complete control of the execution environment, maintain state, and use any language or runtime. Serverless functions have a limit on the amount of time to be spent on an execution (AWS Lambda allows no more than 15 minutes per execution) and memory, which precludes long-lasting batch processing (AWS, 2023).
Cold Start Latency: The biggest problem with serverless is the cold start issue. Each time a function is not invoked in a short period of time, the provider is required to start a new execution environment and this adds latency that can take between milliseconds to a couple of seconds. Running containers do not have such latency and suit latency-sensitive applications better. To a degree, however, the problem is alleviated by provisioned concurrency on AWS Lambda, which warms a certain number of instance of a function (AWS, 2023).
Scalability: The two approaches are automatically scaled, albeit differently. Scales on a function-by-function level with no servers, invoked in parallel. Containerisation scales are at the container level and Kubernetes scales horizontally pods on a CPU, memory or custom metrics. Serverless scaling is finer grained and real time whereas container scaling has a short provisioning delay.
Vendor Lock-In: Both solutions come with a certain level of vendor lock-in risk, although serverless is typically viewed as more vulnerable. Functionally equivalent AWS Lambda functions that communicate with AWS-specific services (DynamoDB, S3, SQS) cannot be easily ported to either Azure Functions or Google Cloud Functions. Containers, especially those built on common Docker images and Kubernetes orchestration, can even be more easily migrated across cloud vendors or on-premises (Reddy et al., 2025).
Regarding how they relate to the forces behind cloud expansion, both technologies deal with cost efficiency because it does not require the maintenance of physical infrastructure and can be used in a pay-per-use or high-density computing model. They both improve flexibility, as they allow quick deployment and scaling of applications. But perhaps the most direct response to the organisational need of operational simplicity and agility is offered by serverless - teams with no DevOps knowledge can deploy production-grade, globally-scalable web services using AWS Lambda and API Gateway. Although needing more operational expertise, containerisation has more architectural control, and is used in large organisations as they develop complex microservices platforms, such as how Docker and Kubernetes are used with AWS services in Netflix (Netflix Tech Blog, 2016).


[bookmark: _Toc227924354]Conclusion
To conclude, this report has critically discussed important technologies and concepts, which underlie modern cloud computing, illustrating theoretical knowledge and practical use. Introduction of Docker as a containerisation method emphasised how applications could be created, packaged and implemented in a uniform and effective way, mitigating much of the limitations that had been encountered with traditional virtualisation. The merge of volumes and networking also demonstrated how the extension of containerised systems can be offered to facilitate scalable and distributed architecture.
The load balancing, scalability, and application gateway evaluation revealed that they are interdependent in providing high performance, secure and resilient cloud services. Using the Netflix case study, we can state that these technologies are not separate entity but build a unified architecture that can support large-scale and global workloads.
Moreover, the analogy created between containerisation and serverless computing highlighted the difference in deployment models to meet the changing needs of cost-efficiency, flexibility, and operational simplicity. Serverless computing has less management overhead, but containerisation offers more control and portability, so the two approaches are useful in different applications based on their needs. All in all, the results show that the current cloud architectures are more and more motivated by scalability, automation, and flexibility in dynamic computing environments.
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Hello from Docker #

This is my containerised web application
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» PS C:\Users\Kunal\Downloads\docker-web-app> docker login
Authenticating with existing credentials... [Username: k76109]

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

Login Succeeded
» PS C:\Users\Kunal\Downloads\docker-web-app> docker tag mywebsite k76109/mywebsite
PS C:\Users\Kunal\Downloads\docker-web-app> docker push k76109/mywebsite
Using default tag: latest
The push refers to repository [docker.io/k76109/mywebsite]
18b13fd7@ede: Pushed
Pushed
Pushing 13.63MB/29.78MB
Pushed
Pushed
Pushed
Pushed
Pushing 18.87MB/33.16MB
Pushed
677c63196868: Pushed
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Builds / docker-web-app

docker-web-app Status Duration  Builder Author
< 5 .
za70s2e8czmuolliqdfxe159f ! +/ Completed 1.7s desktop-linux  N/A
F
Info Source Logs History
02s 04s 0.6s 0.8s 1s 12s 14s 16s
+/ intemal load build definition from Dockerfile 0.0s
transferring 216 Bytes 0.0s
+/ intemal  load metadata for docker.io/library/nginx:latest 1.5
+/ lintemal  load .dockerignore 0.0s
+/ intemal load build context 0.0s
transferring 432 Bytes 0.0s
+/ (13 FROM docker.io/library/nginx:latest@sha256:6e23479198b998e5¢25921df8455837¢7636a67111a042635cF1bb363d199dc 0.05s
resolve docker.io/library/nginx:latest@sha256:6e23479198b998e5e25921dff8455837c7636a67111a04a635¢1bb363d199dc 0.0s
/ 3/3 COPY . /usr/share/nginx/html 0.0s
/213 RUN rm -rf /usr/share/nginx/html/* @o.os
+/ exporting to image 0.1s A
exporting layers 0.0
exporting manifest sha256:fa3a98e52863f1958c8fco70fabsaa76a5611a6da6Tec88116e0022a2695660d 0.0s
exporting config sha256:64a13bscbava2cf53d3a191525856459F12f1cce2e0164e0e84ccdeboasocel 0.0s
avnartino attectatinn manifect chalshA:710hf2022dhfAhFFhas7r 240 FFaRR0ARhAF 20021227 7F122420F 712402252 o oc

M 0.98 GB CPU0.06% Disk: 1.72 GB used (limit 1006.85 GB) >_ Terminal v v4.70.0
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® PS C:\Users\Kunal\Downloads\docker-web-app> docker run -d -p 8080:80 -v ${PWD}:/usr/share/nginx/html mywebsite
5b52080ad67b7a37d638ed3achoda24a371750b1codeef F187576be7cea791e
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» PS C:\Users\Kunal\Downloads\docker-web-app> docker network create mynetwork
3ac3d2836a469608709676680a97a884a1bced] c20b46d3585F0feded1 20952
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'PS C:\Users\Kunal\Downloads\docker-web-app> docker run -d -p 8080:80 --network mynetwork --name web mywebsite
(d7b557862a941015098d3243db1a70ee17b508309221d0003dcF 75F coce30c82




image1.png
© indexhtml # style.css @ Dockerfile X
& Dockerfile
1 FROM nginx:latest

# Remove default nginx content
RUN rm -rf /usr/share/nginx/html/*

# Copy your website files
COPY . /usr/share/nginx/html

LONO U A WN

# Expose port 80
10 EXPOSE 8¢




image2.png
® PS C:\Users\Kunal\Downloads\docker-web-app> docker build -t mywebsite .
[+] Building 1.8s (8/8) FINISHED
=> [internal] load build definition from Dockerfile
=> => transferring dockerfile: 2168
[internal] load metadata for docker.io/library/ngin:latest
[internal] load .dockerignore
=> transferring context: 28
[1/3] FROM docker.io/1ibrary/nginx: latest@@sha256:6e23479198b998e5e25921dff84558377636a67111a042635cF1bb363d199dc
=> resolve docker.io/library/nginx:latest@sha256:6e23479198b998e5e25921dff8455837c7636267111a04a635¢F 1bb363d199dc
[internal] load build context
=> transferring context: 4328
CACHED [2/3] RUN rm -rf /usr/share/nginx/html/*
[3/3] CoPY . /usr/share/nginx/html
exporting to image
exporting layers
exporting manifest sha256:fa3ao8e52863f1958c8fco70fabsaa76a5611a6da6fecs8116e002222695660d
exporting config sha256:64a13b8cbaga2cf53d3a191525856459F 12 1cce2e0164e0e84ccdeboaso6e17
exporting attestation manifest sha256:716bf2928dbfebffbs57c24cffageeeb3acane243a7c7f13a43ef748do0arsa
exporting manifest list sha256:a5ae95876837a6454204c4e0f59bdesb6d1fe761035772e62febf31384c88558
naming to docker.io/library/mywebsite:latest
=> unpacking to docker.io/library/mywebsite:latest
5 PS C:\Users\Kunal\Downloads\docker-web-app> [|

docker: desktop-Linux
0.0s
0.0s
1.5s
0.0s
0.0s
0.0s
0.0s
0.0s
0.0s
0.0s
0.0s
0.1s
0.0s
0.0s
0.0s
0.0s
0.0s
0.0s
0.0s
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 PS C:\Users\Kunal\Downloads\docker-web-app> docker ps
CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS NAMES
€5192d25ffe9 mywebsite  "/docker-entrypoint..." 4 minutes ago Up 4 minutes ©.0.0.0:8080->80/tcp, 8080->80/tcp  brave_mcclintock





