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	In this Figure 1 we can see the first step that we will need to do in order to create the Cloud Application, through the Azure Cloud for free.Figure 1 Accessing the Azure website	
Figure 2 What is Windows Azure


1.	To distribute programmes and services via the internet, Microsoft has developed Azure, a cloud-based platform that is both open and adaptable. If your company is having trouble with some of the difficulties that it faces, Azure may be able to help.[1]
	
2.	Use one of the many languages we support to create the custom online and cloud apps you want. Using cloud services, you may simplify the administration of your apps while maintaining a consistently high level of accessibility. Automated scalability helps you respond to fluctuations in workload while keeping costs down. Protect your systems and data by routinely updating your OS and software. Benefit from continuous monitoring of system status and load balancing. Don't worry about the nitty-gritty of the cloud platform, just concentrate on the app. [2]Figure 3 Benefits of using Azure Cloud


3.	We will start mentioning that Azure Cloud Services has a impressive number of features and services, such as:
Cloud services: PaaS that allows users to build applications and services
Web sites: Allowing users to use in developing the sites ASP.NET, Node.js, PHP, and Python.
Virtual Machines: Is allowing the users to migrate applications and architecture without changing the code.
Data: SQL Database is expanding applications into the cloud, with the use of SQL Server.
Media: This Platform as a Service is protecting the users to stream media with protecting the content.

	The History of Azure Cloud
		It was made accessible for a variety of operating systems, including Linux, Microsoft Windows, iOS, and Android, when it was made public in October of the year 2008, and its release date was specified as that month. Users who offered online services and computing in the cloud were intended to benefit from the destination. The acquisition of Groove Networks by Microsoft in 2005 made it feasible for cloud computing to become commercially available at that time. In March of 2009, Azure Cloud announced the availability of the SQL Azure Relational Database. Later that year, in November of that same year, they provided support for more languages for customers, such as PHP, Java, CDN, and more. In 2010, it became accessible to users and featured improvements like.NET Framework 4 and Spatial Data Support, amongst others. They launched several enhancements towards the end of the year, including a new Azure Platform Management Portal, Remote Desktop, and improved development tools.	1.	How to build, deploy, and manage a Python application with Flask and PostgreSQL.Figure 4 Characteristics of the Cloud

	The application that was cloned from the GitHub repository located at https://github.com/Azure-Samples/msdocs-python-flask-webapp-quickstart is the one that we will be using. During the stage of deployment, we have access to a greater variety of choices, including the Azure Cloud Dashboard, from which we may choose a subscription.Figure 5 Resources panel 
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	After selecting the Web App, a new page will appear:Figure 6 Creating Web App from Azure Dashboard


At this point, we will be tasked with configuring the Project Details, such as Subscription and Resource Group, in addition to the Instance Details of the Application, which include the application name and the manner in which the web application will be published (Code, Docker Container, Static Web App)
	We will have more alternatives accessible to us in the Runtime stack; nevertheless, from this point on, we will need to pick the appropriate stack for what we have. Since we are using a Python application, we are required to choose Python version 3.9. Following the selection of the stack, we are presented with the Operating Systems area as well as the Server region. Within the Application Service Plan, we will have the ability to make our choice regarding the ACU. 
ACU - Azure Compute Unit
	The Azure Compute Unit, often known as ACU, is a technique that may be used to evaluate the performance of the central processing units (CPU) of the various Azure SKUs. This will make it easy for you to choose which SKU is most likely to satisfy your requirements in terms of performance. ACU has been standardised at 100 for a Small (Standard A1) VM, and the ACU values for all other SKUs indicate approximately how much faster that SKU can complete a typical test. 
The Intel® Turbo technology is utilised by ACUs to increase CPU frequency and give an increase in overall performance. The performance improvement might be different for each virtual machine, depending on its size, the workload it is performing, and the workloads of any other virtual machines that are running on the same host.
	The AMD® Boost technology is utilised by ACUs to increase CPU frequency, which results in a performance increase. The degree to which the performance is improved might change depending on factors such as the size of the virtual machine (VM), the workload, and the other workloads that are operating on the same host. 
able to run the AMD Simultaneous multithreading technology while also being hyper-threaded and capable of conducting layered virtualization	
	SSL and Custom Domains Using the Domain Mapping plugin, you may quickly and easily give sites in your network their own distinctive domains.
	One example of a site that is hosted on your network is sciencelab.sites.myschool.edu; nevertheless, you might find it more convenient to use the shorter domain name sciencelab.myschool.edu instead. Before uploading a certificate, the mapped domain must be active in the Tools > Domain Mapping menu, and Let's Encrypt needs to confirm the domain's DNS settings.

	If you use forced SSL everywhere, then SSL will always be forced on the front end, and you will experience an SSL difficulty until the LE certificate is deployed. If you use obligatory SSL, immediately after activating a new mapped domain, send an email to our customer service team requesting that we manually install the LE certificate. If you use compulsory SSL. Please give both the original domain and the mapped domain in your response. These speeds up the process of applying the LE certificate to the newly mapped domain, although it might still take Let's Encrypt anywhere from one to two hours to validate the DNS if it has trouble doing so.	
	During the subsequent phase, known as deployment, we will make repeated deployments of your software by utilising GitHub Actions. Every time a new update is made, GitHub Actions will automatically build, test, and deploy your application. Select a repository on GitHub, and your project will be instantly deployed to App Service. If your code isn't hosted on GitHub, you may still deploy your web app by making use of the Deployment Center.Figure 7 Deployment Center

After we have finished deploying the application, rather than using the Deployment option from the Create Web App or the Deployment Center from the Resources, we will need to go to actions and deploy it from GitHub to deploy the repository on the cloud. This is because there are some steps that need to be taken into consideration when you want to deploy the repository on the cloud.Figure 9 Opening the Visual Studio Code
Figure 8 Dashboard after we Upload the Application

	There is a second phase in which we copy the html and URL for the application that is located on GitHub. We will access the terminal or command prompt on our desktop and proceed from there. After ensuring that it is in its proper location on the desktop, we will then type "GET CLONE" followed by the link. After the file has been successfully installed, we will launch Visual Studio Code and, while in the Azure window, we will hit command + shift + "p" and then type "azure sign-in." Because of this, we will be able to check into our dashboard and view the subscriptions as well as the resources that are now available. When we have used up all the available resources, we will choose a new set of available resources.



Figure 10 Adding  a new resource from the Visual Studio Code





[image: Image][image: Image]

	After creating a new web application, setting the Python version to 3.9, and selecting the folder from our desktop (which contained the file that we had previously downloaded from GitHub), we will deploy the WebApplication into the cloud, and once this process is complete, we will be able to browse the website. This process is depicted in Figure 10.
	Figure 11 Dashboard with the application running 

	
In Figure 11, we can see that in the left side we will have some options like:
	Most Azure menus provide an activity log. The opening menu defines the initial filter. Only the subscription filter is available from the Monitor menu. Using a resource's menu sets the filter to that resource. Change the filter to see all entries. Add filters by clicking Add Filter.
	Azure role-based access control (Azure RBAC) allows you to regulate who has access to Azure resources, what those resources can do, and what areas they can access. Azure RBAC is a fine-grained access control solution built on Azure Resource Manager.
	The Deployment Center shows all web app deployment techniques. It offers a guided setup for CI/CD pipelines from source control or container registries.
	
	
	A service that allows for the centralised management of application settings and feature flags is provided by Azure App Configuration. Contemporary computer systems, and especially those that are executed on the cloud, typically consist of a great number of components that are geographically dispersed.
	Scale up
	Receive an increase in the amount of processing power, memory, and storage space available, as well as additional features like as dedicated virtual machines (VMs), custom domains and certificates, staging slots, autoscaling, and more. You may increase your app's scale by modifying the pricing tier of the App Service plan that it is currently subscribed too.
	Azure Networking is a communication protocol that may be used to link a variety of entities to one another through the use of the internet. Microsoft's Azure platform offers a wide variety of services and tools that, when combined, make your network reliable and simple to administer.
	On an SSH connection, the file ssh/authorised keys is utilised to issue a challenge to the client, asking them to match the appropriate private key. Only the usage of SSH keys, and not passwords, is permitted for sign-in to an Azure Linux VM that employs SSH keys for authentication. This is because Azure configures the SSHD server to only accept SSH keys.
	The Azure API Management platform is a hybrid and multi-cloud management solution for application programming interfaces (APIs) that are used across all environments. The entire API lifetime is supported by API Management, which operates as a platform as a service.[image: Image]
	PostgreSQL

Azure Database for PostgreSQL is a relational database service in the Microsoft cloud that is based on the PostgreSQL open source relational database. This service allows users to store data in a relational format. 
	Azure Database for PostgreSQL delivers: 
- Integrated with a high level of availability. 
- Protection of data through the use of automated backups and the ability to recover data to an earlier point in time for up to 35 days. 
- Automated maintenance of the underlying hardware, operating system, and database engine to ensure that the service is always current and secure. 
performance that is predictable, with all costs included in the price on a pay-as-you-go basis. 
Scalability on an elastic scale in a matter of seconds. 
- Protecting sensitive data both while it is stored and while it is in transit with enterprise-grade security and industry-leading compliance. 
- Automation and monitoring help make administration and monitoring more straightforward for large-scale deployments. 
- Superior experience in the industry of assistance.Figure 12 PostgreSQL 

	These features demand very little administration, and in exchange, you won't have to pay anything more for any of them. They make it possible for you to direct your attention toward the quick development of applications and the acceleration of your time to market, rather than having to devote valuable time and resources to the management of virtual machines and infrastructure. In addition, you may continue developing your application without having to learn any new skills by using the open-source tools and platform of your choice. This will allow you to offer the speed and efficiency that your company requires.

	There are three different deployment modes for the Azure Database for PostgreSQL, which is powered by the PostgreSQL community edition. These modes are as follows: 
a single server that is both flexible and hyperscale (Citus)

Single-server Azure PostgreSQL 

Azure Database for PostgreSQL Single Server is a fully managed database service. Single server platform handles patching, backups, high availability, and security with little user configuration and control. The architecture has 99.99 percent availability on a single availability zone. PostgreSQL 9.5, 9,6, 10, and 11 are supported. The service is accessible in several Azure regions. 
Single Server provides Basic, General Purpose, and Memory Optimised price categories. Each tier has distinct database resource capabilities. You can construct your first app on a modest database for a few bucks a month and then scale it. Dynamic scaling lets your database adapt to changing resource needs. You just pay for what you use. Pricing levels provide specifics. 
Single servers are appropriate for cloud native apps that manage automatic patching without granular control and specific PostgreSQL configuration settings.


Flexible Azure PostgreSQL Server 

Azure PostgreSQL Flexible Server is a fully managed database service that provides comprehensive control over database administration operations and configuration options. The service enables additional flexibility and user customisations. The flexible server design allows customers to choose between single and several availability zones. Flexible Server provides cost optimisation controls with stop/start server and burs-table compute tier, appropriate for applications that don't need full-computing capacity continually. The service supports PostgreSQL 11, 12, and 13, with plans to add subsequent versions. The service is accessible in several Azure regions. 
Flexible servers are great for Apps wanting more flexibility and customisation. 
Stop/start server, cost optimisation controls, zone redundancy, high availability, and managed downtime
Hyperscale Azure PostgreSQL (Citus) 

Hyperscale (Citus) horizontally scales queries utilising sharding. Its query engine parallelises SQL queries across servers for speedier large-data replies. It supports applications that need more scalability and performance, such as 100 GB-plus workloads. 
Hyperscale (Citus) offers: 
Horizontal scaling using sharding 
Parallelizing queries across servers’ speeds up large-data processing. 
Multi-tenant applications, real-time analytics, and high-throughput transactional workloads are well-supported.

	Sharding divides big databases into smaller, quicker, easier-to-manage components. Data shards are smaller pieces. Shard meaning "little piece”
	
	
	In current age of cloud services, implementing effective observability is relatively simple. In addition to enabling tracing using correlation IDs, services like Application Insights immediately begin collecting most metrics and basic logs (a fairly complex and high-maintenance job to do yourself, as you have to make sure you forward on the correlation ID to every service). It's especially critical for sophisticated distributed systems where failures might be difficult to pinpoint, as is often the case with serverless designs.[3]




Resources:
[1] MicroPartner [Online], Available at: https://micropartner.dk/en/products/azure/	[Accessed on 28-Jul-2022]
[2] Microsoft [Online], Available at: https://azure.microsoft.com/en-in/services/cloud-services/#overview  [Accessed on 28-Jul-2022]	
[3]  D. Bass, Advanced Serverless Architectures with Microsoft Azure, 1st ed. Packt Publishing, 2019 [Online]. Available: https://www.perlego.com/book/921334/advanced-serverless-architectures-with-microsoft-azure-pdf. [Accessed: 02-Aug-2022]
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