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Design and deploy a web application



Introduction:
The study aims to provide the great understanding of the development of the web application according to the requirements. In this study, we will design the web application by using Python Flask and PostgreSQL database and deploy it on the Microsoft Azure software. Also, we will provide the step by step study to provide the necessary information to the reader that how can they develop and deploy a web application on the Microsoft Azure.
Python Flask and PostgreSQL Database:
Python, a high-level general purpose programming language developed by Guido Van, was first released in December 1989. As a dynamically typed language, duck typing is a common nickname for it in the software development community. Therefore, it does not need to be compiled; rather, it is translated into byte code and run immediately. Python's popularity may be attributed in part to its readability. Because a software engineer's objective is to have understandable code, it is critical that the code's significance be apparent to everybody. The author's ability to make the code understandable is a determining factor in its readability. Python, on the other hand, has a highly linguistic programming language. One of the most popular claims about this method is that it is the quickest and easiest way to learn the language. Programmers may save time by learning a new language by using this tool.
It's no longer only a programming language, thanks to its object-oriented design. The language has progressed from scripting to web and large data applications. Frameworks such as Flask, Django, and Tornado are available for web development needs. A good web application may be developed in a short period of time using the frameworks listed above. Among data scientists as well as web application developers, it has established itself. The library and tools are plentiful, and the community is large and well-documented. Performance-minded applications may take use of C's basic data structure and capabilities since it is built in C.
With Flask, you can build a web application in a matter of hours rather than days. Developers may add new features as they see fit since it simply implements the essential functions up front. It is a WSGI-compliant application framework that is lightweight. This framework may be used for both the backend and the frontend, depending on the situation. The interactive debugger, complete request object, endpoint routing system, HTTP utilities for managing entity tags, cache controls, dates, cookies, and so forth are all provided by the former. A threaded WSGI server and a test client for simulating HTTP requests are also available for use on a local machine. The two most important libraries are Werkzeug and Jinja.
However, the Jinja is also a Flask dependency. It is a complete template engine. Is known for its ability to avoid cross-site scripting (XSS), the ability to inherit template files, and its ability to be easily debugged, among other characteristics. Additionally, the HTML template's code is converted to Python code. Despite being called a prototype framework, Flask has no database abstraction layer and no validation or security mechanisms. Flask, on the other hand, has allowed the implementer complete freedom to add the needs. It is possible to extend the Flask framework. If you're using a server like gunicorn and a database like SQLAlchemy, you'll need Alembic to handle database migrations, celery and Redis for an asynchronous task runner like Celery or Redis, Flask WTF Form to validate forms and Flask-limiter to limit how many HTTP connections you make. There is a Flask version for Python 3 and newer, as well as a PyPy version that can be installed via pip.
Development of a App:
Construct a python script using the following code, which specifies the database identification, which includes the user's name and the password for the database (In the ideal case this information will be fetched from some configuration file and not directly hard coded here). The flask-sqlachemy module will utilize this information to interact with the database from the python program.
from flask import Flask
 
 
def create_app():
    app = Flask(__name__)
    app.config['SQLALCHEMY_TRACK_MODIFICATIONS'] = False
    # sql config params
    app.config['SQLALCHEMY_DATABASE_URI'] = 'postgresql://postgres:password@localhost:5433/library'
    return app
Database Model:
We need to map the database columns to the request model in order to create a basic web application that can modify data. The Flask-SQLAlchemy python extension will be used to add the database layer capabilities after the library database is in place. It contains the Flask-SQLAlchemy instance db, which will be used for database-related tasks such as creating the database table structure and describing the data that will be stored.
from flask_sqlalchemy import SQLAlchemy
 
from config import create_app
 
db = SQLAlchemy(create_app())
 
 
# model class to create table structure in db
class Book(db.Model):
    __tablename__ = 'books'
 
    id = db.Column(db.Integer, primary_key=True)
    title = db.Column(db.String(100), nullable=False)
    genre = db.Column(db.String())
    author = db.Column(db.String(), nullable=False)
    quantity = db.Column(db.Integer, nullable=False, default=0)
 
    def __init__(self, title, genre, author, quantity):
        self.title = title
        self.genre = genre
        self.author = author
        self.quantity = quantity
 
    def __repr__(self):
        return f'{self.id}'
It is necessary to execute this file from the Python terminal in order for it to automatically generate the model structure. Go to the project's location in the command prompt terminal. Enter write python into the project's address bar. Using the model provided above, open the python terminal and run the following instructions to automatically generate the library table's table schema.
from model import db
 
db.create_all()
 
exit()
It is possible to verify that the table has been created successfully by using the pgAdmin console.
Developing and Reading Entities:
CRUD actions can now be implemented in our flask application since we have a database and a table attached to it. We will build the four HTTP actions (POST, PUT, DELETE, and GET) in the Python script below.
from flask import request, jsonify
from flask_sqlalchemy import SQLAlchemy
 
from config import create_app
from model import Book
 
app = create_app()
db = SQLAlchemy(app)
 
 
# creating the rest endpoints
 
# index
# url = http://127.0.0.1:5000/
@app.route('/', methods=['GET'])
def index():
    return {'message': 'Hello world!'}
 
 
# save new book
# url = http://127.0.0.1:5000/book
@app.route('/book', methods=['POST'])
def save_book():
    if request.is_json:
        print('Saving new book')
        data = request.get_json()
        new_book = Book(title=data['title'], genre=data['genre'], author=data['author'], quantity=data['quantity'])
        db.session.add(new_book)  # adding new data
        db.session.commit()  # persisting the data
        db.session.refresh(new_book)  # refresh the inserted object to get the primary key
        return {'message': f'Book {new_book.id} saved successfully'}  # returning response
    else:
        return {'message': 'Payload is incorrect'}
 
 
# get all books
# url = http://127.0.0.1:5000/books
@app.route('/books', methods=['GET'])
def get_books():
    print('Getting all books')
    books = Book.query.all()
    if not books:
        return {'items': [], 'count': 0, 'message': 'success'}  # returning empty response
    else:
        result = [
            {
                'id': b.id,
                'title': b.title,
                'genre': b.genre,
                'author': b.author,
                'quantity': b.quantity
            } for b in books]
        return {'items': result, 'count': len(books), 'message': 'success'}  # returning response
 
 
# get/update/book by id
# url = http://127.0.0.1:5000/book/
@app.route('/book/', methods=['GET', 'PUT', 'DELETE'])
def handle_book(book_id):
    print('Getting book id = {}'.format(book_id))
    book = Book.query.get_or_404(book_id)
    if request.method == 'GET':
        response = {
            'id': book.id,
            'title': book.title,
            'genre': book.genre,
            'author': book.author,
            'quantity': book.quantity
        }
        return {'message': 'success', 'book': response}  # returning response
    elif request.method == 'PUT':
        if request.is_json:
            print('Performing update')
            data = request.get_json()
            # updating the data
            db.session.query(Book).filter(Book.id == book_id).update({
                'title': data['title'],
                'genre': data['genre'],
                'author': data['author'],
                'quantity': data['quantity']
            })
            db.session.commit()  # persisting the data
            return {'message': f'Book {book_id} updated successfully'}  # returning response
        else:
            return {'message': 'Payload is incorrect'}
    elif request.method == 'DELETE':
        print('Performing delete')
        db.session.query(Book).filter(Book.id == book_id).delete()  # deleting the data
        db.session.commit()  # persisting the data
        return {'message': f'Book {book_id} deleted successfully'}  # persisting the data
 
 
# exception handler
@app.errorhandler(405)
def method_not_allowed(e):
    return jsonify({'message': 'Request method not supported'}), 405
 
 
# driver code
if __name__ == '__main__':
    app.run(debug=False)
End Point of the Application:
You may use the following application endpoints to conduct CRUD activities after app.py has been properly launched.
# save new book
# url = http://127.0.0.1:5000/book
# sample request body
# {
#    "title": "{{$randomJobTitle}}",
#   "genre": "{{$randomBsBuzz}}",
#    "author": "{{$randomFullName}}",
#   "quantity": "{{$randomInt}}"
# }
 
 
# get all books
# url = http://127.0.0.1:5000/books
 
 
# get/update/book by id
# url = http://127.0.0.1:5000/book/
Use of PostgreSQL Database in the Development of Application:
A database is an orderly collection of data that is often required in online applications. In order to store and manage data that can be accessed and modified quickly, you utilize a database. Data such as personal information, posts and comments are saved in the database of a social media program in a manner that may be easily modified. In a database, you may add, retrieve, change, or remove data, depending on the circumstances.
For example, a user could need to create a new post, remove a post, or deactivate their account, which may or may not destroy their postings in a web application. Specific characteristics in your application will dictate the activities you take to alter data. As an example, you may not want people to make posts that have no titles.
Python web framework Flask offers handy tools and functionality for constructing web applications written in Python. Relational database management system PostgreSQL, or Postgres, offers an implementation of SQL querying. It complies with industry standards and offers several advanced capabilities, such as transaction reliability and concurrency without the need of reading locks.
Creation of Database:
For your Flask application, you'll create a database called flask db and a database user named sammy in this stage. Postgres installation creates an operating system account called postgres to represent the administrative user of the PostgreSQL database, named "postgres". For administrative purposes, you must log in as this user. The -iu option may be used to give in the user's name as a command-line parameter. The command to get into an interactive Postgres session is:
sudo -iu postgres psql
To get started, you'll be presented with a PostgreSQL command line. The first step in every endeavor is to build a database.
CREATE DATABASE flask_db;
Setting a Database:
A Python file in your flask app project directory will be created in this phase to connect with the flask db database, a table for book storage will be created, and book reviews will be added to it. Open a new file in your flask app directory named init db.py first with your programming environment active.
nano init_db.py
In this file, the flask db database will be opened for connection, and a table named books will be created. To make it work, add the following code.
import os
import psycopg2

conn = psycopg2.connect(
        host="localhost",
        database="flask_db",
        user=os.environ['DB_USERNAME'],
        password=os.environ['DB_PASSWORD'])

# Open a cursor to perform database operations
cur = conn.cursor()

# Execute a command: this creates a new table
cur.execute('DROP TABLE IF EXISTS books;')
cur.execute('CREATE TABLE books (id serial PRIMARY KEY,'
                                 'title varchar (150) NOT NULL,'
                                 'author varchar (50) NOT NULL,'
                                 'pages_num integer NOT NULL,'
                                 'review text,'
                                 'date_added date DEFAULT CURRENT_TIMESTAMP);'
                                 )

# Insert data into the table

cur.execute('INSERT INTO books (title, author, pages_num, review)'
            'VALUES (%s, %s, %s, %s)',
            ('A Tale of Two Cities',
             'Charles Dickens',
             489,
             'A great classic!')
            )


cur.execute('INSERT INTO books (title, author, pages_num, review)'
            'VALUES (%s, %s, %s, %s)',
            ('Anna Karenina',
             'Leo Tolstoy',
             864,
             'Another great classic!')
            )

conn.commit()

cur.close()
conn.close()
By importing an OS module into this file, you're able to hide your database login and password from being displayed in your source code. You add the psycopg2 library on your computer. You then use the psycopg2.connect() method to establish a connection to the flask db database. In this situation, the host is specified as localhost. The database argument accepts the name of the database.
It's possible to get access to your environment variables by using the os.environ object, which provides access to your login and password. The DB USERNAME and DB PASSWORD environment variables are used to hold the database username and password, respectively. Using this feature, you may save your login and password outside of your source code, so that your personal information is not exposed when the source code is stored in source control or published to a server on the internet. There's no way an attacker can get their hands on the database even if your source code has been compromised.
Using the connection, you establish a cursor named cur. PostgreSQL's cursor() function, which enables Python scripts to interact with the database. If the books table already exists, you use the cursor's execute() function to destroy it. There is no risk of confused behavior if there is another table called books (for example, if it has different columns). Here, the SQL statement will not be able to be run since you haven't yet established a table. Keep in mind that running init db.py will remove all previous data. This file should only be run once, but if you want a fresh start with the database's original sample data, you may run it again to remove the data you've already entered and start again.

