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I have developed this video presentation, recorded and uploaded it to my own YouTube channel in order to fulfil the requirements of this assignment. It aims to supplement the report by visually communicating these ideas, structure and results in a structured and engaging manner. In the video, I provide an overview of the topic, the objectives, and then break down the main points, explaining the key arguments and evidence presented on the slides with verbal comments. This approach enables me to showcase not just my grasp of the topic, but also my communication, Digital literacy and presentation skills, which are key objectives of this module. 
I have included the link below so that the marker can view the entire presentation as part of the assessment of this assignment:

Click here to view my video presentation https://youtu.be/0FyCK0FHKgY


[bookmark: _heading=h.dwhw048fk83c][bookmark: _Toc227443403]1. Introduction
Docker has become the future standard of containerization technology that has significantly reshaped the modern application development and deployment workflows. Docker provides a standardised packaging format which combines an application with its dependencies, providing predictable behaviour between a wide variety of computing systems, a feature that is hugely important in the current cloud-focused environment. Portability is the key advantage of the platform. Most traditional applications do not work when moved between systems, whereas Docker containers have features that remain the same across all platforms, including local development workstations and production datacenters and multi-cloud systems. It is a consistency that is based on the Docker file, which is a blueprint that includes the specifics of creating Docker images, which are self-contained packages, including code, runtime, libraries, and configurations.
This discussion discusses the implementation of these capacities with Docker files and investigates the key concepts such as managing image, container volumes, and networking design. It further examines the role played by Docker in serverless computing, showing how containerization tackles the contemporary cloud development issues and scales applications well within a distributed infrastructure.
[bookmark: _heading=h.uk6c6ippv8ms][bookmark: _Toc227443404]2. Virtualization and Containerization  
[bookmark: _heading=h.e29sjj1rz9jy][bookmark: _Toc227443405]2.1 Principles of Virtualization  
The technology behind cloud computing is virtualization where several virtual machines (VMs) are created using a single physical hardware. It works based on a software layer referred to as hypervisor, which abstracts underlying hardware and assigns the resources like CPU, memory and storage to each virtual machine. This enables different operating systems to autonomously operate on the same physical infrastructure. Optimization of resources is the main concept of virtualization. Consolidation of workloads of various physical machines can enable organizations to cut on hardware costs and lead to better efficiency. Virtualization also allows environments to be isolated, meaning that issues of failure or security breach in one VM does not impact others. Flexibility is another principle that is significant. The virtual machine is easily scalable and disaster recovery supports the virtual machine since it is easily created, modified or moved across physical servers. There is however overhead introduced by virtualization; there is a requirement to have different operating systems, which could affect the performance of such a dynamic environment.
[bookmark: _heading=h.e8n3kqruh34w][bookmark: _Toc227443406]2.2 Principles of Containerization 
Containerization is a lightweight virtualization that gives applications the ability to be executed in insulated environments known as containers. Containers differ with regard to traditional virtual machines by being able to share the host operating system kernel, which virtually obeys the distinction of the separate operating system. Containers have gained traction as Technologies like Docker have added tools to create and package applications and deploy them in similar environments. Portability is the most important concept of containerization. Dependencies are bundled with it, so that it works consistently irrespective of the infrastructure underpinning it [1]. This comes in handy especially in cloud-native development where the applications are implemented in multiple environments. Efficiency is another postulate. Sub-containers also use fewer resources and boot much quicker than virtual machines as they do not have to be provided with full operating systems. This renders them applicable to microservices architecture and continuous deployment pipeline.
[bookmark: _heading=h.rhpwdz6omfe2][bookmark: _Toc227443407]2.3 Comparative Analysis: Virtualization vs Containerization 
Both virtualization and containerization allow making the efficient use of the resources but are very different in their architecture and performance as well as the application. The virtual machines are run on top of a hypervisor that offers high isolation and security with fully operating systems. 
	Aspect
	Virtualization
	Containerization

	Architecture
	Virtualization involves a program known as a hypervisor which is used to create several virtual computers all of which have different operating systems and operate the same hardware resources.
	Containerization is OS level where the containers share the host operating system kernel but not applications.

	Resource Usage
	Consumes more on the resources since multiple operating systems are used thus consuming more CPU, memory and storage resources.
	Lightweight, the containers use the host OS resulting in an efficient use of the system resources.

	Performance
	Compared to a full operating system, this overhead of executing full operating systems in each of these virtual machines reduces performance.
	Increased speed, with minimum overhead, and hence reducing the time it takes to start and run programs.

	Isolation & Security
	It is very isolated, with different virtual machines being free and self-sufficient, so that it is more likely to be safe with sensitive workloads.
	Processes Isolated at the level of the processes, which are not as safe when compared to virtual machines in case there are improperly configured.

	Scalability
	Scaling is less efficient due to creation and management of virtual machines which is time consuming and resource consuming.
	Scales very well as it deploys its containers very fast and has minimum resources needs.

	Use Cases
	Appropriate with legacy systems, enterprise applications and with environments where it is necessary to enforce high levels of security and isolation.
	It is ideal with micro services, cloud-native, and DevOps environments that need to be agile and fast.


Table 1: Virtualization vs Containerization 
The table displays the renders them adequate in the applications where high separation is vital like in legacy systems or even highly sensitive workload. But the cost of maintenance of a variety of operating systems translates to increased utilization and sluggish boot-up.
[bookmark: _heading=h.fr2lk3v8zp5b][bookmark: _Toc227443408]3. Docker Practical Section
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Figure 1: Creating index.html in VS Code
The index.html is shown by the editor in a workspace of Docker-HTML project. CSS block applies a CSS Reset pattern, normalizes margin, padding and box-sizing between elements. The body selector uses Flexbox column mode with min-height: 100vh, a fixed linear-gradient backdrop (135deg) and overflow-x: hidden. An animated background with fixed positioning and z-index: 0, 0 places the animated background elements into a .particles class that forms the visual lay-out base of the Dockized unanimated web-based application. 
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Figure 2: Building the project
Docker build runs a pile of images with nginx:alpine base image on the integrated terminal as docker build -t my-html-app. The Dockerfile copies the index.html to /usr/share/nginx/html/ and opens 80. The SHA256-hashes layers provide discrete file system snapshots - extracting, exporting, and caching layers one after another - and the final step in building a successful tag image my-html-app:latest (with the build manifest pushed to the local registry of Docker Desktop).
[image: ]
Figure 3: Docker Desktop Container Runtime Dashboard
The Containers panel of Docker Desktop shows the currently running container named b749310b549f named my-html-app which was created by using the image of the same name. The container maps host port 8080 onto the container port 80, which in turn allows the access of the browser through the localhost:8080. resource telemetry indicates that there is 0% CPU load and 4.76MB/7.73GB memory usage, which confirms the application served by nginx is idle but in a fully active run state.
[image: ]
Figure 4: Docker Scout Vulnerability Analysis on Image Layers
Docker Scout scans my-html-app:latest (92.62MB) (verbatim) as a static CVE scan, investigating 22 layers and a total of 86 packages. nginx: 1- alpine base layer has 12 vulnerabilities, such as 7.5 (Critical) vulnerabilities in alpine/curl and alpine/nginx, and numerous 6.5-severe (Medium) vulnerabilities in alpine/busybox and allied packages. Zero vulnerabilities are registered in the custom application layer (COPY + EXPOSE) and isolate security debt in upstream base image dependencies.
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Figure 5: Docker Hub Image Push via CLI Authentication
[bookmark: _heading=h.dnapvzv5gim2]The terminal illustrates an entire Docker Hub publication workflow: authentication with Login Succeeded, and docker tag my-html-app swastisakariya/my-html-app to remap the namespaces, and docker push swastisakariya/my-html-app. Nine distinct SHA256-hashed layers are then pushed in sequence to the remote registry docker.io/swastisakariya/my-html-app, and a delta transfer of layers with the default latest tag was established on the distributed artefact.
[image: ]
Figure 6: Dockerized Static Web Application Rendered at localhost:8080
The browser is displaying the index.html that contains the nginx being served at the localhost:8080, which is an indication that the port is bound between the container and the host (8080:80). The UI introduces the key concept pillars of Docker, including Dockerfile authoring, hot glue image layering, port mapping, and container lifecycle management, and the three feature cards: Portability (environment consistency), Lightweight (nginx:alpine with a 5MB footprint), and Isolation (process namespace sandboxing) show the functional output of the entire containerization pipeline.
[image: ]
Figure 7: Docker Volume Creation, Container Conflict Resolution, and CLI Operations
The terminal exhibits container orchestration based on volume. First docker run does not start with an error of container name conflict (html-container already exists) which is fixed by docker rm html-container. The following docker run -d -p 8080:80 name html-container -network my-network -v html-volume:/usr/share/nginx/html mounts the volume called html-volume. Docker Desktop volume panel verifies artefacts stored: 50x.html (497B) and index.html (34.3KB), which have the permission modes of rw-r--r--, which represents the read-write volume persistence.
[image: ]
Figure 8: Docker Volume Inspection 
The Container-in-use tab of the html-volume Docker Desktop panel makes sure the volume is a bound target-path and mounted volume at target path of /usr/share/nginx/html and port is 8080 (image: swastisakariya/my-html-app). The docker volume ls command on the terminal lists all the local volumes under various drivers, red flagging development, staging, Grafana, and extension- namespaced volumes, showing multi-containers volume namespace isolation in the Docker Engine runtime environment.
[image: ]
Figure 9: Docker Container Performance Telemetry Dashboard
The HTML-container Stats component displays four open time-series telemetry plots of the running nginx container. CPU load has remained at 0%, which verifies idle load. Memory usage levels off at 4.7MB/7.73GB - which is the lowest RSS of nginx: alpine. disk read/write here, there is an initial read spike (~13.6KB) when initializing the container then it flattens. Network I/O graphs 5.15KB received vs. 2.46KB sent tracks telemetry of request-response HTTP communications between the browser and the containerized web server.
[bookmark: _heading=h.ajtctx8axv5y][bookmark: _Toc227443409]4. Cloud Computing Concepts 
[bookmark: _heading=h.j2b2ctaeunzg][bookmark: _Toc227443410]4.1 Load Balancing 
The concept of load balancing is an important attribute in cloud computing that spreads the network traffic on numerous servers to facilitate optimum use of the resources, high accessibility and enhanced performance. Load balancing improves the reliability of the system, and makes it less vulnerable to downtime by ensuring that no one server is overloaded. It works using the algorithms of round-robin, least connections and IP hashing to define the allocation of the requests. Load balancers have the option of being available in the form of hardware appliances or, more often, as software-based service. They are also used to assist in the monitoring of their health so that only healthy instances are directed in the traffic. This is of special concern in distributed systems which fail at any time. Load balancing is extremely important to support users with different experiences at the same time despite the different traffic conditions that are met in modern applications.
[bookmark: _heading=h.1rsf95q074rm][bookmark: _Toc227443411]4.2 Scalability 
Scalability is when a system can support increased workloads through the addition or removal of resources on demand. Scalability is a crucial aspect in cloud computing, which enables applications to be dynamically scaled to meet fluctuating demand without affecting performance. It is done by vertical scaling, whereby the resources like CPU, memory is more in one machine, or by horizontal scaling whereby we add more machines/instances and share the burden. Horizontal scaling is more applicable to the cloud settings as it is more flexible and resilient to failures. The distributed workloads in multiple instances enable the system to keep running in case of the failure of one component. Also, cloud providers have the ability to scale automatically and resources are adjusted according to a pre-determined metric, that is CPU usage or network traffic. Scalability also provides cost efficiency since organisations only pay the resources that it is utilising. 
[bookmark: _heading=h.g0r2eyj2o1sb][bookmark: _Toc227443412][bookmark: _GoBack]4.3 Application Gateways 
Application gateway is a load balancer of web traffic which is at the application layer (Layer 7) of the OSI model and is used to intelligently route HTTP and HTTPS requests. Application gateways, in contrast to a more traditional load balancer, allow routing decisions to be made, depending on the identity of the request like (URL paths, host headers or cookies). This enables a more granular distribution of the traffic among the services supplied in the back end. Application gateways also options deliver further security functions, such as Web Application Firewall (WAF) capacities that secure the applications based on usual attacks like SQL injection and cross-site scripting. They prevent the basic attitude of malicious traffic and vary the professional accessibility of the backup systems. 
[bookmark: _heading=h.jm453i1aq76f][bookmark: _Toc227443413]4.4 Cloud Provider Implementation (AWS/Azure) 
Applications Mane controlling through the use of load balancing, scalability and application gateway managed services are supported by cloud providers like Amazon Web Services (AWS) and Microsoft Azure. AWS provides services, such as Elastic Load Balancing (ELB), that spread the traffic among various targets, which EC2 instances and containers. Application Load Balancer (ALB) provides more application layer routing (tier 7) as opposed to the Network Load Balancer (NLB) which offers high-performance, low-latency traffic management at Tier 4. Azure offers Azure Application Gateway and Azure Load balancer to handle the incoming traffic. Azure Application gateway has built-in Web Application Firewall (WAF) support, which provides greater security to counter web-based attacks. Both AWS and Azure have auto-scaling groups, which allow systems to automatically scale between the number of instances that are running, according to demand.
Containers orchestration services (e.g. Amazon ECS, EKS, or Azure Kubernetes Service (AKS)) can also be used together with these platforms, which enables a containerised application to grow seamlessly [2]. Cloud providers make the operations of the enterprise simpler due to the fully managed solutions, and allow organisations to handle application development instead of managing infrastructure.
[bookmark: _heading=h.6fvdw5xheki8][bookmark: _Toc227443414]4.5 Relationship Between Load Balancing and Scalability 
Load balancing and scalability are two concepts that are complementary to each other and would ensure that the system has optimal performance and availability. Load balancing evenly distributes the incoming traffic among various resources so as to avoid overloading certain instances. Scalability on the other hand provides the ability of meeting the demand by adding or removing instances when it is needed. In the absence of scalability, load balancing would spread the traffic on few resources and this result in bottlenecks. On the other hand, there would be no utilisation of extra resources in the absence of load balancing. They work together in managing dynamic workloads, performance and reliability of systems in the cloud environments  [3].
[bookmark: _heading=h.y5aqx6suipbj][bookmark: _Toc227443415]4.6 Integrated Architecture 
Gateway 
The advanced cloud systems, application gateway, load balancers and scaling are combined to provide resilient and high-performance systems. The usual architecture is initiated by an application gateway that receives the client requests and executes the client tasks like termination of the (SSL) connection, routing of the requests and security vetting by a web application firewall. 
Load Balancer 
The gateway then routes requests to a load balancer, which throws out requests to a couple of backend instances. These cases belong to a scalable infrastructure which is usually controlled by auto-scaling groups or container orchestration systems. New instances are automatically scaled to contain the extra load as the user demand rises; this has ensured that there is consistency in performance. 
[image: ]
Figure 10: Integrated Cloud Architecture Combining Application Gateway, Load Balancer, and Auto-Scaled Containers 
The figure demonstrates how an application gateway secures and routes incoming traffic to a load balancer, which distributes requests across auto-scaled containers. Also, these components improve availability, scalability, security, and overall performance in modern cloud environments. 
Scaled Containers
This redundancy model improves the fault tolerance since failures in one subsystem do not impact on the other subsystem. It also enhances security, scalability and efficiency and is a common design pattern to cloud-native applications and large-scale distributed systems.
[bookmark: _heading=h.6pivbt110mcm][bookmark: _Toc227443416]5. Driving Forces Behind Cloud Computing 
[bookmark: _heading=h.o3jm1xpkxkv4][bookmark: _Toc227443417]5.1 Cost Efficiency 
One of the defining reasons for the wide usage of cloud computing is certain cost efficiency. Conventional IT infrastructure needs a lot of capital investment in hardware, software and upkeep. On the other hand, cloud computing works on a pay as you go basis, which enables organizations to transform capital expenditure into operational expenditure. This removes the need of making huge initial investments and lessens the risk of finances especially in the case with small and medium-sized businesses. Cloud providers can provide their economies of scale, making it possible to provide cost of computing resources at lower prices than individual organizations establish on their own  [4]. Maintenance, energy and physical space expenses are also reduced, since the cloud service provider does not have to take care of these functions. Moreover, cloud services enable organizations to achieve efficiency in utilization of their resources through an increased/decreased scale infrastructure depending on the demand. This can help avoid over-provisioning and makes management of all businesses just pay what they use, helping make the whole financial system more efficient.
[bookmark: _heading=h.b4efpaqrj4zj][bookmark: _Toc227443418]5.2 Flexibility and Scalability 
Scalability and Flexibility are some of the main elements that have propelled the proliferation of cloud computing in all industries. Cloud systems provide organizations with the benefits of deploying applications and services in a short time without being limited by physical infrastructures. Such a flexibility enables businesses to experiment, innovate, and react to evolve in the market quickly  [5]. Scalability also augments this benefit as it allows systems to be efficient in supporting different workloads. Cloud environments are capable of scaling (vertical and horizontal) and the horizontal scaling is effective in the case of distributed applications. The resources are automatically scaled on demand in real time through the use of auto-scaling, such that the resources keep the performance levels steady in case of a traffic burst or during a low demand period. This scalability and flexibility particularly come in very handy to organizations whose growth or demand are unpredictable or during the seasonal period  [6]. It is also capable of supporting the contemporary development methodology like continuous integration and continuous deployment that enable a business to provide updates and new functions more efficiently and retain the reliability of the system.
[bookmark: _heading=h.r6cjugj09238][bookmark: _Toc227443419]

5.3 Industry Adoption Trends 
The fast integration of cloud computing in any industry is an indication of its strategy in the current business practices. Similar organizations like finance, healthcare, retail, and technology are moving to the cloud to improve their efficiency, and competitiveness. This trend has been accelerated by the emergence of digital transformation initiatives, with business organizations looking to use cloud-based tools to obtain data analytics, artificial intelligence and collaborate with others around the world  [7]. The rise of cloud-native architecture, such as microservices and containerization, has solidified the purpose of cloud platforms as the base of the new application development, stipulating the constant reinvention and market uptake at large.
[bookmark: _heading=h.yt15cfpc8h8][bookmark: _Toc227443420]6. Serverless Computing Vs Containerization 
[bookmark: _heading=h.w3w4irnruowf][bookmark: _Toc227443421]6.1 Overview of Serverless (AWS Lambda / Azure Functions) 
Faas (they are also called serverless computing) is a computing model in clouds, where developers are allowed to execute code without any control over the underlying infrastructure. AWS Lambda and Azure Functions provide services that enable applications to run in response to particular events, e.g., an HTTP request, upload of a file, or a change in the database. In this model, the cloud provider creates, expands and maintains the resources that are needed in an automatic fashion, but provides the ability to allow the developers to only create and do the application logic  [8]. 
[image: ]
Figure 11: Serverless Computing Architecture Using AWS Lambda and Azure Functions 
The figure shows that the distinctive aspect of serverless computing is its event-based nature that enabled it to be very efficient in managing intermittent loads. Also, it follows a pay-per-execution model allowing the users to pay with just the time spent computing, enhancing cost-effectiveness. The serverless environments come with some limitations like time constraints on execution and lack of control over the type of execution. Irrespective of such shortcomings, serverless computing is extensively used to develop scalable and responsive applications based on clouds  [9].
[bookmark: _heading=h.esjirhiib34r][bookmark: _Toc227443422]6.2 Comparison with Containerization 
Serverless computing and containerization are two different deployment and management methods of cloud-based applications, with their strengths and weaknesses  [10]. Containerization Generally implemented with technologies like Docker, containerization packages the applications and dependencies into portable containers, which operate the same across environments. 
	Aspect
	Serverless Computing
	Containerization

	Definition
	Serverless computing is a cloud model where code executes in response to events without requiring users to manage servers or infrastructure resources directly.
	Containerization packages applications and dependencies into isolated containers that run consistently across development, testing, and production environments.

	Infrastructure Management
	The cloud provider fully manages provisioning, scaling, maintenance, and server availability, reducing administrative responsibilities for developers significantly.
	Users are responsible for managing container images, runtime environments, orchestration platforms, and monitoring infrastructure performance.

	Scalability
	Automatically scales functions up or down instantly according to workload demand without manual intervention or configuration.
	Containers can scale effectively, but usually require orchestration tools such as Kubernetes or Docker Swarm for automation.

	Cost Model
	Uses a pay-per-execution pricing model, making it cost efficient for irregular or low-volume workloads.
	Resources often run continuously, meaning organizations pay for idle capacity during low demand periods.

	Performance
	Can experience cold start delays when functions are inactive and suddenly invoked after idle periods.
	Provides more predictable and stable performance because containers remain active while allocated resources are available.

	Control and Flexibility
	Offers limited control over runtime environments, operating systems, and deeper infrastructure configurations.
	Provides high control over software dependencies, runtime settings, networking, and application customization requirements.

	Deployment Speed
	Functions are lightweight and deployed rapidly, supporting agile development and quick updates.
	Containers are also fast to deploy, although image building and orchestration add complexity.

	Security Responsibility
	The provider manages much of the infrastructure security, but users must secure application code and permissions.
	Users are more responsible for securing container images, host systems, networks, and orchestration layers.

	Suitable Use Cases
	Best for APIs, automation, event-driven processing, scheduled tasks, and intermittent workloads with variable demand.
	Best for microservices, enterprise systems, long-running applications, and workloads needing full runtime control.

	Main Limitation
	Execution time limits and vendor dependency restrict some application architectures significantly.
	Requires operational expertise for orchestration, monitoring, updates, and scaling in production environments effectively.


Table 2: Comparative Analysis of Serverless Computing and Containerization 
Container-based systems are also easily scalable, and many are best combined with orchestration, like Kubernetes, although configuration and management are usually necessary. There are also significant differences between models of costs. 
[bookmark: _heading=h.ihdivloftdj6][bookmark: _Toc227443423]6.3 Use Cases and Limitations 
Serverless computing is especially adapted to face event-driven applications, e.g., real time data processing, APIs or automation tasks. It also works well with workloads with randomly varying traffic patterns, and automatic scaling and cost-effectiveness are paramount. Nonetheless, serverless functions are not suitable to long-running systems because of execution time limits, and might have latency on cold startups. Containerization, however, has a greater compatibility with sophisticated applications, such as microservices setups, enterprise applications, and applications that need complete control over the execution environment. The use of containers supports long processes, and gives consistency in performing thus makes it useful in high demand applications  [11]. In spite of these benefits, containerization has brought along management needs especially in scaling and coordination of containers. As a common practice organizations tend to use a hybrid approach; offloading lightweight, event-driven tasks to serverless, and more complex and persistent workloads to containers.
[bookmark: _heading=h.lp8rj3u8hoya][bookmark: _Toc227443424]7. Literature Review
Cloud computing has been greatly researched, as a paradigm shift in the current information technology. Recommend cloud computing as a means of organizing cost-effective infrastructure reductions to the organizations with massive growth and efficiency enhancement prospects  [12]. Recent works point to the move to cloud-native applications, in which the use of containerization as a means to deploy an application is an important factor. Reason that container technologies increase the portability as well as consistency of the environment. 
[image: ]
Figure 12: Auto-Scaling in Cloud Computing
(Source: [13])
Certain researchers observe that it is being adopted at an extremely high rate and this has brought about numerous challenges in terms of security, governance and vendor dependencies, which should be taken into consideration in organizational strategies and long-term plans. 
The virtualization concept is not new and has been identified to be a major facilitator of cloud computing [14]. The advantages of hardware utilization and isolation between the workloads are enhanced with the use of such a feature as virtualization. But, points out, the traditional virtual machines are resource hungry in contrast with container-based solutions. Lightweight, especially in Docker structures, containerization is also an increasingly popular topic in recent literature. According, containers have better scalability and are deployed faster (Ross and Engineer, 2022). Although all these factors exist, issues with container security and complexity of orchestration are still a concern especially when dealing with a large-scale distributed system where misconfiguration cause vulnerabilities and practicability inefficiencies
Studies on the elements of cloud infrastructure like load balancing, scalability and application gateways indicate the roles they play when it comes to maintaining system reliability and systems performance. Believe that the load balancing and auto-scaling tools are necessary in managing dynamic workloads in clouds. Likewise, the importance of application gateways in the increase of security, using built-in web application firewalls, is mentioned in the MS (2023) and AWS (2023) documentation  [15]. 
[image: ]
Figure 13: Container Workflow Block Architecture
(Source: [16])
The research indicates that not properly setting these services can result in a higher latency or unjustified spending. Such an implication is that, to efficiently implement this, there has to be technical knowledge as well as strategic decision making in practice [17].
One of the recent trends in the research of cloud computing has been serverless computing. An example provided by is that serverless architecture can scale a lot and is cost-effective since it is event-based and per-use  [18]. Relative to containerization, it has enhanced control and flexibility and thus it is used in complex applications. Emphasize that the serverless is perfect to use with short-term tasks, whereas containers are applicable to long-term processes. Cold start latency, as well as limited execution time, are the central issues of a serverless environment [19]. On the whole, the literature indicates that a balanced solution to an up-to-date application-development in the cloud could be achieved by taking the combination of serverless and containerization [20]. 
[bookmark: _heading=h.wq6g8blw5pvg][bookmark: _Toc227443425]8. Conclusion
The report has critically analysed the important concepts of cloud computing such as, virtualization, containerization, load balancing, scalability and application gateway. Analysis brings to the fore the effectiveness of containerization as a more effective alternative to the classical virtualization especially in contemporary cloud-native settings. Moreover, the position of cloud providers like AWS and Azure proves the simplification of complex structures and infrastructures implementation through managed services. The application gateways, load balancing and scalability make them vital elements of building resilient and efficient cloud architectures in organizations by ensuring security and traffic control, providing reliability and performance to the system.
The discussion of the driving forces like cost efficiency and flexibility depicts why cloud computing has been on the rise in industries. Comparing serverless computing with containerization indicates that the two solutions have their own benefits in terms of usage based on the need of the application in use. Although serverless is more efficient since it offers the opportunity to develop and optimize the cost of event-driven workloads faster, containerization offers more control and predictability to complex systems. Generally, the hybrid solution, which is mostly a combination of these technologies, is usually the best solution, as organizations balance between scalability, performance and operational efficiency in more dynamic and competitive cloud computing environments these days.  
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PS C:\Users\Admin\Desktop\docker-html> docker build -t my-html-app .
sha256:453da7dbc73e7338cAe201eC3F3caasF T751adbf5a67127792C1cd001a780721 1.21KB / 1.21Kk8

sha256: 781FF50d2644F74714c0d5a4Fa3447bbFdAb293CFb1dC626377222624CB0241 4648 / 4848
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extracting sha256:612c8cldfAc55a8bF145f84dFa3Ch28de5a5e6a52FbBea0CodaTb143Fcorad2d

[2/2] COPY index.html. /usr/share/nginc/hnl/

exporting to inage

exporting layers
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naming to docker.io/1ibrary/my-html-app: latest

unpacking to docker. io/1ibrary/my-html-app: latest

View build details: docker-desktop://dashboard/build/desktop-linux/desktop-1inux/n3a1808d304x6ujBquetinfiud
PS C:\Users\Admin\De:
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Ps C:\Users\adnin> docker ps
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CONTAINER ID  IMAGE commanD CREATED STATUS PORTS NAMES
Bc6d2558e257  swastisakariya/my-htnl-app " /docker-entrypoint. 20 seconds ago  Up 19 seconds ©.0.6.0:8080->80/tcp, [::1:8080->80/tcp html-container
a55d0323f6es  my-htnl-app: latest " /docker -entrypotnt. 7 minutes ago  Up 7 minutes  80/tcp intelligent_tharp
d2378bb4cs39  my-htnl-app:latest " /docker -entrypotnt. 16 minutes ago Up 10 minutes 80/tcp compassionate_curie
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Terminal + v >
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PS C:\Users\adnin> docker rm htnl-contatner

htnl-contatner =
PS C:\Users\Adnin> docker run -d -p 8680:80 --name html-container --network my-network -v html-volume:/usr/share/nginx/htnl swastisakariya/my-html-app
8c6d2558225757ach0725e97dd2162e17939ee1d3895F6a1b92aeasce174a10

Ps C:\Users\adnin> docker ps w
CONTAINER ID  IMAGE commanD CREATED STATUS. PORTS. NAMES

8c6d2558e257  swastisakariya/my-htnl-app " /docker-entrypoint " 20 seconds ago Up 19 seconds 0.0.0.0:8080--80/tcp, html-contatner

a55d0323f6es  my-htnl-app: latest /docker-entrypoint._" 7 minutes ago  Up 7 minutes  86/tcp intelligent_tharp

d2378bb4cs39  my-htnl-app:latest /docker-entrypoint._" 10 minutes ago Up 10 minutes  86/tcp compassionate_curie

281930326042 634ecedbbs6c /docker-entrypoint._" 14 minutes ago Up 14 minutes  86/tcp elastic_lederberg

Ps C:\Users\Adnin> docker volume s
DRIVER  VOLUME NAME

local  ea8c182c621783ces2c2ect 3cob2dacd1cs2fcoach272518csedadaseccf 5259
local  3fffsca11afd2bgoses781fagcasshse2699a9330dc153dbaaz134006c1F 926
local  97d9easf77ffbofe3187f466c3fad2c2cdesssdessdfccop196foabesaodast
local  206d32485448e78d52f 34094638 121b32e241504db2efbsF8T2cof 13210438
local  9easadbe3dco156062d431134cfe2c22e9cfdeTa9890053615789602046433a7
local  airflow_postgres-db-volune

local  cbfSabdfcasadcef4d188480a3aesh72bd93834495e5770679beddcebsdscode
local  dae61b678ae6206ef845d2f fsocobsa1f11c58084d3af00596a06d7cFdaTb28C
local  faeffesbo271d851a796as6b2e8ecaaz83basc1b7aasoedoboeTdfesf29a08cs

local grafana_docker -desktop-extension-desktop-extension_alloy-volume

local html-volume

local nusic-app-logs

PS C:\Users\Admins [| N3
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