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[bookmark: _ze9vpq9r0agy]Introduction
This User Guide focuses on the deployment and usage of the UWTSD Birmingham Web Application on the MS Azure Cloud, designed to streamline departmental records management within the university. Developed with Python Flask, a lightweight web framework, and PostgreSQL, a robust database system, the app centralises and simplifies student, library, and staff records management.
Purpose of the Web Application
The web application aims to provide a user-friendly interface for performing Create, Read, Update, and Delete (CRUD) operations, facilitating efficient data management for university staff members. By centralising and streamlining the management of various records.
Technologies Used
The UWTSD Birmingham Web Application utilises Python Flask and PostgreSQL, combining a lightweight, flexible web framework with a powerful, reliable database system. This combination ensures a scalable and dependable solution tailored to the university's needs.
Deployment on Microsoft Azure
Hosting the application on Microsoft Azure offers a secure, high-performing platform that is both cost-effective and easily accessible to staff members. This ensures seamless access to the web application, promoting reliable data management and collaboration.
Guide Overview
This guide will detail the process of setting up the development environment, creating the web application, deploying it to Microsoft Azure, and using the application to manage departmental records. Annotated screenshots of the Azure dashboard will be provided for clarity at each step of the deployment process. Upon completion of this guide, users will have gained a thorough understanding of the UWTSD Birmingham Web Application and its capabilities, empowering them to manage university records more efficiently.
[bookmark: _r87qkou8z28n]Prerequisites
Before deploying and using the UWTSD Birmingham Web Application, we need to ensure we have the following tools, software, and accounts in place:
· Python: Install Python 3.7 or later from the official Python website: https://www.python.org/downloads/
· Python Virtual Environment: Set up a virtual environment using venv (included in Python 3.3+) or virtualenv. Refer to the Python documentation: https://docs.python.org/3/tutorial/venv.html
· Flask and PostgreSQL packages: Install Flask for web application development and psycopg2 for connecting to PostgreSQL databases using pip, the Python package installer.
· PostgreSQL: Download the latest version of PostgreSQL for development and testing from the official website: https://www.postgresql.org/download/
· Microsoft Azure Account: Sign up for an account to deploy the web application on Azure: https://portal.azure.com/
· Azure CLI: Install the Azure Command-Line Interface to interact with Azure services: https://docs.microsoft.com/en-us/cli/azure/install-azure-cli
· Code Editor: Choose a preferred code editor or IDE for Python development, such as Visual Studio Code, PyCharm, or Sublime Text.
With these prerequisites completed, we are ready to set up the development environment and create the web application.
[bookmark: _bpxex929p2ug]Setting Up The Development Environment
In this section, we will go through setting up the Python Flask development environment, which includes installing the necessary packages and dependencies.
1. Create a new directory for the UWTSD Birmingham Web Application project:
[image: ]
Figure 1: New directory for the UWTSD Birmingham Web Application project
2. Set up a Python virtual environment to isolate the project's dependencies: For Python 3.3 and later (using venv):
[image: ]
Figure 2: Python virtual environment
For earlier Python versions (using virtualenv):
[image: ]
Figure 3: For earlier Python versions 
3. Activate the virtual environment:
On Windows:
[image: ]
Figure 4: Activating the virtual environment on Windows
On macOS and Linux:
[image: ]
Figure 5:  Activating the virtual environment on macOS and Linux
Once activated, our command prompt should display the virtual environment's name, such as (venv).
4. Install the required Flask and PostgreSQL packages:
[image: ]
Figure 6: Installing the required Flask and PostgreSQL packages
These packages will be installed within the virtual environment and will not affect our global Python installation.
5. We will create a new file named app.py in the project directory. This file will serve as the main entry point for the web application.
6. Open app.py in your chosen code editor or IDE and import the necessary Flask modules:
[image: ]
Figure 7: Importing the necessary Flask modules
Now that we have set up our development environment, we are ready to create the UWTSD Birmingham Web Application using Python Flask and connect it to the PostgreSQL database.


[bookmark: _9ww1u8oaitg6]Creating the Web Application
In this section, we will go through the process of creating the UWTSD Birmingham Web Application, which includes setting up the Flask application, connecting to the PostgreSQL database, and implementing CRUD operations.
1. Create a file named app.py and initialise the Flask application:
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Figure 8: Initialise the Flask Application
This basic Flask application will display "Hello, UWTSD Birmingham Web Application!" when we access the root URL. 
2. In the app.py file, create a function to establish a connection to the PostgreSQL database:
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Figure 9: Set Up the PostgreSQL Database Connection
We will replace the placeholder values with our actual PostgreSQL database connection details.
3. Create Database Tables
Next, we will create the necessary tables for student records, library records, and staff records in our PostgreSQL database. We can use a tool like pgAdmin or execute SQL commands using the psycopg2 package in Python.
4. Implement CRUD Operations for Each Department
For each department, we will create routes and functions for the following actions:
· Displaying records (READ)
· Adding records (CREATE)
· Updating records (UPDATE)
· Deleting records (DELETE)
Also, we will provide examples, such as how to create a route for displaying student records:
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Figure 10: Route for displaying student records
Also, we need to make sure to use appropriate HTML templates, forms, and HTTP methods (GET, POST) for each action. Utilise the Flask render_template, request, redirect, and url_for functions to handle these tasks.
5. Implementing User-Friendly Templates and Styling
We will be using HTML, CSS, and JavaScript to create visually appealing and easy-to-use templates for each department and action. Consider using front-end frameworks like Bootstrap or Materialize to simplify this process.
6. Test the Application Locally
After completing these steps, we should test the application locally by running app.py and accessing the application via a web browser. This will ensure that we have a functional UWTSD Web Application capable of managing student records, library records, and staff records using CRUD operations.
[bookmark: _ibb4gym1honc]Deploying The Web Application On Microsoft Azure
In this section, we will go through deploying the UWTSD Birmingham Web Application on Microsoft Azure, making it accessible to university staff members.
1. Login into Microsoft Azure account
Access the Azure Portal: https://portal.azure.com/
2. Create a new "Web App" resource
· Click on "Create a resource" in the left-hand menu.
· Search for "Web App" and select it from the list.
· Click the "Create" button.
· Fill in the required details, such as Subscription, Resource Group, Name, Operating System (choose Linux), Runtime Stack (choose Python), and Region.
· Click the "Review + create" button, review your settings, and click "Create" to deploy the Web App resource.
3. Set up the PostgreSQL database on Azure
· Click on "Create a resource" in the left-hand menu.
· Search for "Azure Database for PostgreSQL" and select it from the list.
· Click the "Create" button.
· Fill in the required details, such as Subscription, Resource Group, Server name, Data source, Location, and Administrator account.
· Configure the database settings, such as Compute + storage and Backup.
· Click the "Review + create" button, review your settings, and click "Create" to deploy the PostgreSQL database resource.
4. Configure the database firewall and connection strings
Once the database is deployed, navigate to the "Connection security" tab and add your development machine's IP address to the firewall rules to allow access. Take note of the database connection details provided in the "Connection strings" tab.
5. Import local PostgreSQL database data to the Azure PostgreSQL database
In this case, we will use a tool like pgAdmin or the psycopg2 package in Python to export the local database data and import it into the Azure PostgreSQL database.
6. Update the app.py file with the Azure PostgreSQL connection details
We will modify the connect_db() function in app.py to use the connection details of the Azure PostgreSQL database.
7. Deploy the web application to the Azure Web App
· We will Install the Azure CLI on our local machine (if we haven't already): https://docs.microsoft.com/en-us/cli/azure/install-azure-cli
· Log in to our Azure account using the Azure CLI:
[image: ]
Figure 11: Log in to our Azure account using the Azure CLI
· We will navigate to our project directory (uwtsd-webapp) in the command prompt or terminal.
· We will use the following command to deploy the web application to the Azure Web App:
[image: ]
Figure 12: Web application to the Azure Web App deployment
· We will replace your-webapp-name with the name of the Azure Web App and your-region with the Azure region we selected when creating the Web App resource.
8. Access the deployed web application:
Once the deployment is complete, we should see a message in the command prompt or terminal with the public URL of the deployed web application. We will open that URL in a web browser to access the UWTSD Birmingham Web Application.
Now, the UWTSD Birmingham Web Application is deployed on Microsoft Azure and ready to be used by university staff members for managing student records, library records, and staff records.
[bookmark: _17m5wi92lgkq]Accessing and Using the Web Application
In this section, we will explain how to access and use the UWTSD Birmingham Web Application deployed on Microsoft Azure.
1. Access the web application
· Open a web browser and enter the public URL of the deployed web application (provided at the end of the deployment process).
· We should see the homepage of the UWTSD Birmingham Web Application, where we can select the department we want to manage (e.g., student records, library records, staff records).
2. Navigating and using the web application
Each department will have a dedicated section in the web application with specific pages for the following actions:
· Displaying records: This page will display a list of existing records in a table format. We can search, filter, and sort the records as needed. To view the details of a specific record, click on the corresponding "View" button.
· Adding records: Click on the "Add" button on the records page to access the form for adding a new record. Fill in the required fields and click the "Submit" button to save the new record to the database.
· Updating records: To update an existing record, click on the "Edit" button next to the corresponding record on the records page. This will take us to the form pre-filled with the current record data. Make the necessary changes and click the "Update" button to save the changes to the database.
· Deleting records: To delete a record, click on the "Delete" button next to the corresponding record on the records page. You will be asked to confirm the deletion. Click "Yes" to permanently delete the record from the database.
3. User roles and permissions
Provide information on user roles, permissions, and any authentication or authorization requirements to access the application.
4. Search, filter, and sort functionality
Explain in more detail how users can search, filter, and sort records in the application.
5. Logging out and closing the web application
When we have finished using the UWTSD Birmingham Web Application, we can close the browser window or tab to end our session. As the web application is hosted on Microsoft Azure, it will remain accessible to authorised users at all times.

By following these steps, university staff members can easily manage student records, library records, and staff records using the UWTSD Birmingham Web Application deployed on Microsoft Azure. The intuitive interface and user-friendly design ensure that users can perform the necessary CRUD operations with ease.
[bookmark: _sm9dz64bupin]Troubleshooting and Support
In this section, we will discuss some common issues that may arise while using the UWTSD Birmingham Web Application and provide guidance on resolving these issues and seeking further support.
1. Web Application Not Loading or Displaying Errors
If the web application is not loading or displaying error messages, it may be due to temporary issues with Microsoft Azure or the application itself. Try the following steps to resolve the issue:
· Refresh the browser window or clear the browser cache.
· Wait for a few minutes and try accessing the web application again.
· Check the Azure Portal (https://portal.azure.com/) for any notifications or alerts related to the Web App or PostgreSQL database resources.
If the issue persists, contact the IT department or the web application administrator for further assistance.
2. Difficulty Performing CRUD Operations
If we are having trouble adding, updating, or deleting records in the web application, ensure that you have entered the required information correctly and followed the on-screen instructions. If the issue persists, consider the following steps:
· Check your internet connection to ensure it is stable and working.
· Clear your browser cache or try using a different web browser.
· Restart your computer or device and try accessing the web application again.
If we still continue to experience difficulties, contact the IT department or the web application administrator for further assistance.
3. Incorrect or Missing Data
If you notice any incorrect or missing data in the web application, report the issue to the relevant department or the web application administrator. They can investigate the issue, verify the accuracy of the data, and make any necessary corrections in the database.


4. General Support and Inquiries
For any general inquiries or support related to the UWTSD Birmingham Web Application, contact the IT department or the web application administrator. They can provide assistance with using the web application, resolving issues, and answering questions about the system.
5. Additional Resources
Include links to relevant resources, such as documentation, FAQs, and support forums, to help users find more information or seek help from a wider community.
By following these troubleshooting steps and seeking support when necessary, users can ensure a smooth and efficient experience with the UWTSD Birmingham Web Application. The IT department and web application administrators are available to provide assistance and address any concerns to maintain a reliable and user-friendly application for managing university records.
[bookmark: _rgix1nb4c3xm]Conclusion
In this User Guide, we have provided a comprehensive overview of the UWTSD Birmingham Web Application deployed on Microsoft Azure. Developed using Python Flask and PostgreSQL, the web application offers an intuitive and user-friendly interface for managing crucial department records, such as student records, library records, and staff records, with powerful features like search, filter, and sort capabilities.
We have detailed the prerequisites, setting up the development environment, creating the web application, deploying it on Microsoft Azure, accessing and using the application, and troubleshooting and supporting. This guide aims to equip university staff members with the knowledge and skills necessary to effectively use the web application. It will ensure a smooth record management experience.
The UWTSD Birmingham Web Application represents a significant step forward in leveraging cloud technology to streamline administrative processes and improve overall efficiency. By utilizing Microsoft Azure, the university benefits from a scalable, secure, and cost-effective solution that meets staff needs and supports the institution's ongoing growth and development.
We hope that this User Guide has provided valuable insights and guidance for UWTSD Birmingham Web Application users. We encourage you to explore the application, familiarise yourself with its features, and make the most of this powerful tool for managing and maintaining vital university records. Your feedback on the web application and this User Guide is valuable to us, so please share your thoughts and suggestions.
As we continue to improve the UWTSD Birmingham Web Application, we look forward to implementing enhanced features and enhancements to better serve your needs. For questions or support, please contact the IT department or the web application administrator.
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