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Introduction

Flask is a lightweight web application framework with Python.



The Flask feature allows applications to be created in a single file. This is called a microframework. On top of that, it has the scalability to build large applications.

This book is about building applications from scratch. I wrote it so that you can learn all the necessary technologies.

It is based on the experience of actually operating the application developed in Flask. I think there are a wide range of situations where the knowledge obtained here can be applied.


Policy in This Book

The following points have been made into a policy for the organization of this book.


	Read through and cover the basics of creating web applications with Flask

	Finally, you’ll have a working blog application

	Organized into one chapter on one topic for future reference





System Environment

Here’s my system environment for reference.


	Python: 3.6.3





Sample Code

Sample code is available at:

https://github.com/chaingng/flask_tutorial_en



Feedback

We would appreciate it if you could send us any typos or feedback. We will update as much as possible.

takatomo.honda.0103@gmail.com





Completed image of the blog application

In this book, you create a blog application from scratch. The completed image is as follows:

When you access the top page, the login screen appears.



After you enter your login ID and password, the blog list screen appears.



Click New Post to open the Post screen and create a new article.





Click an article from the blog list screen to display the article details. You can also edit and delete articles from this screen.



If you press the edit button, you can edit the article.



Press the delete button to delete the article.






Installing Python


Installing on MacOS

On latest version of MacOS, Python is installed by default. If you type python --version and the version information appears, you don’t need to install it.

If not, install it using the brew command.

If you don’t see the version information after typing brew --version, install brew as follows:


Installing brew

Install the Xcode command-line tools.

xcode-select --install

Install brew.

/usr/bin/ruby -e "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/master/install)"

Verify that brew is installed.

brew --version
Homebrew 1.5.14
Homebrew/homebrew-core (git revision 26ca1; last commit 2018-04-02)



Installing Python

Finally, install python using brew.

brew install python




On Linux

On Linux, python is also a standard installation. If not, install it as follows:.


On Ubuntu

sudo apt install python



On Redhat, CentOS

sudo yum install python

If python --version displays version information, the installation is successful.






Installing pip

pip is a package management system for managing external packages in Python. With pip, you can easily install and use useful packages, including Flask itself, in your applications.

In Python 3.4 and later, pip is installed by default, so no installation is necessary.

If not, you can install it by running the following command:

curl -kL https://bootstrap.pypa.io/get-pip.py | sudo python

Type pip --version and the version number is displayed.

$ pip --version
pip 9.0.1 from /Users/hondatakatomo/.pyenv/versions/3.6.3/lib/python3.6/site-packages (python 3.6)




Try running the application in a single file

Install Flask using the pip described in the previous chapter.

pip install Flask

Make a file named hello.py with the following contents:

# hello.py

from flask import Flask
app = Flask(__name__)

@app.route('/')
def hello_world():
    return "Hello World!"

if __name__ == '__main__':
    app.run()


From the console, type:

$ python hello.py
 * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

The application is now up and running. Go to http://127.0.0.1:5000/.

If it looks like this, it is successful.



You have now created a Flask application with just one file.

Next, you’ll create a blog application in Flask. Create a folder for the application. Name it application.




Installing Pipenv


What is Pipenv?

Pipenv is a library that allows you to automatically create your own environment (Virtual environments) for each project and manage packages for each virtual environment.

In particular, we used the pip command to install and manage python packages on an entire PC. Pipenv allows you to create your own environment for each project (In other words, for each folder you create).

Typically, if you have multiple projects on one machine, it is difficult to separate the environments for each project.

On the other hand, Pipenv allows you to create your own environment without affecting other projects.



Installing Pipenv

To install Pipenv, run the following command:

pip install pipenv

Type pipenv --version and the version number will indicate a successful installation.

$ pipenv --version
pipenv, version 9.1.0

Now that you have Pipenv installed, I’ll use it all from now on without using pip.



Initial application settings

Then go to the application folder you created earlier and execute the following command:

pipenv --three

Now, under the application folder, you have a dedicated virtual environment for projects running Python3.

At the same time, a file named Pipfile/Pipfile.lock is created that contains the package information.

Let’s actually go into a virtual environment.

pipenv shell

Now the project-specific virtual environment is running, and independent development can be done on this project alone without affecting the state of the machines running it.

Finally, install the Flask package, which is not included in this virtual environment.

pipenv install Flask





Create the startup file

Now, let’s start creating a blog application.

You just created an application with one file. On the other hand, when creating a large application, it is easier to update and a better application to create separate files for each function.

First of all, let’s create the “hello, world” application just by separating the startup files.

At the end of this chapter, you will create the files in the following folder structure. At the end of the previous chapter, Pipfile and Pipfile.lock already exist.

application/
    |- Pipfile
    |- Pipfile.lock
    |- server.py
    |- flask_blog/
        |- __init__.py
        |- views.py


Creating __init__.py

Create a folder named flask_blog and a file named __init__.py in it.

# flask_blog/__init__.py

from flask import Flask

app = Flask(__name__)

import flask_blog.views

In the first line, from flask import Flask, import the Flask itself. Then app = Flask(__name__) to create the Flask application body. Finally, import flask_blog.views to import a file called views that you will create.



Creating views.py

Next, create a file named views.py under the flask_blog folder.

# flask_blog/views.py

from flask_blog import app

@app.route('/')
def show_entries():
    return "Hello World!"

This file describes what to do when a request is made to http://127.0.0.1:5000/.

First, import the app created in __init__.py as from flask_blog import app.

Next, in view, you can write something like this to describe what happens when a URL is accessed.

@app.route(URL)
def xxxx():
    your process

This time, writing @app.route('/') will invoke the method show _entries() when a request is made to http://127.0.0.1:5000/.

By show_entries(), Hello World! is returned and displayed in the browser.



Creating server.py

Finally, create a startup file server.py under the application folder with the following contents:

# server.py

from flask_blog import app

if __name__ == '__main__':
    app.run(debug=True)

Import app first, as you did when you created views.py.

You can then write the following to describe what happens when this file is executed directly (python server.py):

if __name__ == '__main__':
    your process

This time, we want to start the application as python server.py as a startup file.

It contains only one line: app.run(debug=True). Compared to the previous chapter, debug = True has been added. This means that you start the application in debug mode, which gives you more information on the console screen when you run the application.

Finally, try starting the server with server.py.

$ python server.py
 * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
 * Restarting with stat
 * Debugger is active!
 * Debugger PIN: 167-157-088

As in the previous chapter, “Hello, world!” is displayed, it is successful.







Create a config file - allows you to work with settings together

In this chapter, you create a config file. A config file is a file that contains environment and configuration information for an application.

In this example, debug mode is turned on as configuration information. It’s better to create a config file, so let’s create and move it.


Enable config file

Add the following line to your __init__.py file:

app.config.from_object('flask_blog.config')

This setting treats the contents of config.py under the flask_blog folder as config.

The entire file looks like this:

# flask_blog/__init__.py

from flask import Flask

app = Flask(__name__)
app.config.from_object('flask_blog.config')

import flask_blog.views



Create config.py

Create an actual config file named config.py under the flask_blog folder.

# flask_blog/config.py

DEBUG = True

This is the only line. To turn on debug mode, write DEBUG = True.

Finally, remove debug = True, which was previously written directly on server.py.

# server.py
from flask_blog import app

if __name__ == '__main__':
    app.run()

Launch the application.

$ python server.py
 * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
 * Restarting with stat
 * Debugger is active!
 * Debugger PIN: 167-157-088

You can see Debugger is active!, so the config file is valid.





Understanding the Flask Framework - MTV Framework

The Flask framework is described here.

Flask consists of three main MTV frameworks: Model, Template, and View.

When a user requests, Flask does the following:


	User accesses (Request) a URL

	Reads the accessed URL and performs a predefined, URL-mapped process (View)

	Access the database through objects called models as needed during processing (Model)

	Return a template, such as HTML, to be displayed to the user at the end of the process (Template)

	The user views the returned HTML file.



As you can see, there are three main parts to the Flask process: MTV.

Starting with the next chapter, we will develop the application by describing each of these three MTV processes.




Create Templates - Templates in the MTV Framework

In the past, it returned a string in response to a request, but the user actually sees an html file in the web browser. Instead of returning a string, it’ll return an html file.

At the end of this chapter, the folder structure is as follows:

application/
    |- Pipfile
    |- Pipfile.lock
    |- server.py
    |- flask_blog/
        |- __init__.py
        |- views.py
        |- templates/
            |- entries/
                |- index.html


Create html file

Under the flask_blog folder, create a templates folder and a entries folder inside it. Under the entries folder, create a index.html file.

# flask_blog/templates/entries/index.html

<!doctype html>
<title>Flask Blog</title>

<a class="navbar-brand" href="/">Flask Blog</a>
<br>
No Post



Return html file to browser

Update flask_blog/views.py.

# flask_blog/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/')
def show_entries():
    return render_template('entries/index.html')


I will explain the contents. On line 1, import the necessary flask-related packages, including those you will use later.

from flask import request, redirect, url_for, render_template, flash, session

Then change the return as follows:. This will return (render) the entries/index.html under the templates folder.

@app.route('/')
def show_entries():
    return render_template('entries/index.html')

You don’t specify templates in the path because Flask will automatically assume you have an html file under the templates folder.

Remember that in Flask, the html file is a rule to be created under the templates folder.

Finally, launch the application by python server.py.



If it looks like this, the html rendering is successful.





Introducing Bootstrap - Clean Your Design

Now that the html file is displayed, I’ll make it look a little better.

For a better look, you need to create a style sheet file called CSS to fill it out from scratch.

However, using a library called Bootstrap makes it easy to improve the look.


Importing Bootstrap

Just add the following 4 lines to index.html to import Bootstrap.

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>

The entire index.html file looks like this:

# flask_blog/templates/entries/index.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="/">Flask Blog</a>
    </nav>

    <div class="blog-body">
    No Post
    </div>
</div>

Launch the application.



It looks a little better. That’s all for now, but you can benefit from Bootstrap as you add more elements.





Create a login form - implement a form

Next, let’s make a user login form.

With a blog application, it would be a problem if anyone could post, edit, or delete a blog. We will add a user authentication feature so that only people who know the user ID and password can access it.


Add Navigation Bar

Add the login and logout links to the navigation bar (Bar at the top of each page) at index.html.

You can find Bootstrap elements at here.

The Bootstrap navigation bar is added using the following template:

<nav class="navbar navbar-expand-lg navbar-light bg-light">
    <a class="navbar-brand" href="/">Title</a>
    <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
        <span class="navbar-toggler-icon"></span>
    </button>

    <div class="collapse navbar-collapse" id="navbarNav">
        <ul class="nav navbar-nav navbar-right">
            <li class="nav-item">
                <a class="nav-link" href="/login">Navigation 1</a>
                </li>
        </ul>
    </div>
</nav>

The entire file looks like this:

# flask_blog/templates/entries/index.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="/">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                <li class="nav-item">
                    <a class="nav-link" href="/login">Login</a>
                </li>
                <li class="nav-item">
                    <a class="nav-link" href="/logout">Logout</a>
                </li>
            </ul>
        </div>
    </nav>


    <div class="blog-body">
    No Post
    </div>
</div>



Creating a Login Form

Create a login form. Create a new file called login.html under the templates folder.

The entire file looks like this:.

# flask_blog/templates/login.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="/">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                <li class="nav-item">
                    <a class="nav-link" href="/login">Login</a>
                </li>
                <li class="nav-item">
                    <a class="nav-link" href="/logout">Logout</a>
                </li>
            </ul>
        </div>
    </nav>


    <div class="blog-body">
        <form action="/login" method=post>
            <div class="form-group">
                <label for="InputTitle">User Name</label>
                <input type="text" class="form-control" id="InputTitle" name=username>
            </div>

            <div class="form-group">
                <label for="InputPassword">Password</label>
                <input type="password" class="form-control" id="InputPassword" name=password>
            </div>
            <button type="submit" class="btn btn-primary">Login</button>
        </form>
    </div>
</div>

I will explain the contents. Only the content enclosed in <div class = "blog-body"> </div> is different from index.html. This is the login form.

This time, create a form as follows:.

<form action="/login" method=post>
    <div class="form-group">
        <label for="InputTitle">User Name</label>
            <input type="text" class="form-control" id="InputTitle" name=username>
    </div>

    <div class="form-group">
        <label for="InputPassword">Password</label>
            <input type="password" class="form-control" id="InputPassword" name=password>
    </div>
    <button type="submit" class="btn btn-primary">Login</button>
</form>

input type is the part that specifies the type of input data. The username is a string, so there is a type text, and the password is password. This allows the form to be filled out and the password to be masked out.

name is the actual variable name used when the form data is sent to the server. The user name entered is stored in a variable named username, and the password entered is stored in a variable named password.

<form action = "/login" method=post> means that the URL http://127.0.0.1:5000/login will receive the data entered into the form via the HTTP request method POST.

It is common to use the GET method to read data, such as clicking a link, and the POST method to send data.





Create a View - View in the MTV framework

So far, you have set up login (/logout) and logout (/login) links. Next, add a view to the views.py file to add what happens when a request is made to this URL.

The view describes the routing process and its associated processing methods.

Routing is the process of tying an action to a specific method when a request is made for a URL. Previously, when / was accessed, processing was tied to the show_entries() method.

We will also add views for /login and /logout.

# flask_blog/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/')
def show_entries():
    return render_template('entries/index.html')


@app.route('/login', methods=['GET', 'POST'])
def login():
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            print('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            print('Password is different')
        else:
            return redirect('/')
    return render_template('login.html')


@app.route('/logout')
def logout():
    return redirect('/')

@app.route('/login', methods=['GET', 'POST']) is the routing process when a request is made to the URL /login. You can restrict the HTTP methods for this URL by specifying methods. If not specified, only GET methods are allowed.

This time, the login link is clicked using the GET method. The POST method is used to submit the login form data, so you configure both.

You can then write something like this to describe what you want to do when a request is made in the POST method, this time the data entered in the login form is sent.

if request.method == 'POST':
    your process

This time, we verify that the user name and password entered in request.form['username']and request.form['password'] are correct.

If it is correct, redirect it to /, otherwise redisplay the login form with render_template('login.html').

In the case of the GET method, that is, when you click /login, this does not work, so only render_template('login.html') is executed and the login form is displayed.

@app.route('/logout') is the logout action. I want it to go back to the home screen, so I redirect it to /.


Add config

Finally, set config to the correct username and password.

# flask_blog/config.py

DEBUG = True
USERNAME = 'john'
PASSWORD = 'due123'

Finally, try accessing the application. Notice the login and logout links in the navigation bar.



Access the login link to display the form.



Enter the user name and password set in the config file and press the login button.



If the message No Post is displayed, it is successful. You have now created a login form.





Create a base layout template

We created index.html and login.html in the previous chapter, but they are identical except in <div class="blog-body"></div>.

From now on, it will be hard to copy and write the same contents when you have more html files. It’s also hard to rewrite the same parts of all files when the common parts change.

If possible, it is better to write the common part in one file and use it.

In this chapter, we will create a layout file that will be a common part of the html file and make this common layout available to all other html.


Create a base template for a layout

Create a layout.html file in the templates folder with the following contents:

# flask_blog/templates/layout.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="/">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                <li class="nav-item">
                    <a class="nav-link" href="/login">Login</a>
                </li>
                <li class="nav-item">
                    <a class="nav-link" href="/logout">Logout</a>
                </li>
            </ul>
        </div>
    </nav>

    <div class="blog-body">
        {% block body %}{% endblock %}
    </div>
</div>

I posted the intersection. The only difference between html files is to write {% block body% } {% endblock %}.

Then modify index.html and login.html so that each html file can overwrite only this part.



Updating index.html

Update the index.html file.

# flask_blog/templates/entries/index.html

{% extends "layout.html" %}
{% block body %}
No Post
{% endblock %}

That’s all there is to it.

Specifically, you can inherit and base the contents of the layout.html file by first declaring:

{% extends "layout.html" %}

You can then replace the contents of this part of the layout file by listing what you want to overwrite:

{% block body %}
YOUR UPDATED CONTENTS
{% endblock %}

This time it is replaced by No Post.



Updating login.html

Do the same for the login.html file.

# flask_blog/templates/login.html

{% extends "layout.html" %}
{% block body %}
<form action="/login" method=post>
    <div class="form-group">
        <label for="InputTitle">User Name</label>
        <input type="text" class="form-control" id="InputTitle" name=username>
    </div>

    <div class="form-group">
        <label for="InputPassword">Password</label>
        <input type="password" class="form-control" id="InputPassword" name=password>
    </div>

    <button type="submit" class="btn btn-primary">Login</button>
</form>
{% endblock %}

Access the application and verify that the contents do not change.



Now that the commonality has been added to layout.html and only the different parts have to be written to their respective html, it’s cleaner and easier to write.





Work with session - Enables secure login with authentication

You have created a login form, but it is faulty.

Normally, I would only want to go to home and display No Post when the login is successful.

However, right now, if you go to your home without logging in, you will see the message No post.

So, only when you log in, you’ll see the message No post, and if you’re not logged in, automatically transition to the login screen.


Add session

Now you can:

1.If the login is successful, return the session information from the server to the browser (Client). 2.The client stores the session information in an area called a cookie. 3.The client then grants the session information and requests it, and the server determines if you are logged in by verifying that the session information is correct.

Now edit views.py.

# flask_blog/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect('/login')
    return render_template('entries/index.html')


@app.route('/login', methods=['GET', 'POST'])
def login():
    error = None
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            print('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            print('Password is different')
        else:
            session['logged_in'] = True
            return redirect('/')
    return render_template('login.html')


@app.route('/logout')
def logout():
    session.pop('logged_in', None)
    return redirect('/')

Flask can handle session information by using the variable session.

For login(), you can use session['logged_in'] = True The value logge _in in session is set to True. You can then check this value on each request to determine if you are logged in.

Use this value as follows:

if not session.get('logged_in'):
    YOUR PROCESS WHEN NOT LOGIN

I use this process in show_entries() to redirect me to the login form when I’m not logged in, and to go home when I’m logged in.

Finally, delete the session information after you log out. You should remove it as session.pop('logged_in', None).



Set secret key

In config.py, set the secret key. The session information is encrypted using the secret key.

This is a simple string, but for greater security, use longer random values in production.

# flask_blog/config.py

DEBUG = True
SECRET_KEY = 'secret key'
USERNAME = 'john'
PASSWORD = 'due123'



Changing menu display by session information

Edit layout.html to display different links in the navigation bar depending on whether you are logged in or not.

# flask_blog/templates/layout.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="/">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false" aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                {% if not session.logged_in %}
                <li class="nav-item">
                    <a class="nav-link" href="/login">Login</a>
                </li>
                {% else %}
                <li class="nav-item">
                    <a class="nav-link" href="/logout">Logout</a>
                </li>
                {% endif %}
            </ul>
        </div>
    </nav>

    <div class="blog-body">
        {% block body %}{% endblock %}
    </div>

</div>

HTML rendering in Flask uses a template engine called Jinja2.

This allows you to use conditional statements by enclosing them in {% %}. You can display the variables passed by the server by enclosing them in {{ }}.

This time, I use Jinja 2 as follows.

{% if not session.logged_in %}
    What Happens When You're Not Logged In
{% else %}
    What Happens When You're Logged In
{% endif %}

Displays a login link when you are not logged in, and a logout link when you are logged in.

Finally, try accessing the application.

If you are not logged in, you will be redirected to the login screen by going to http://localhost:5000.



The navigation bar also shows only the login link.

If the login is successful, you will see There are no posts. Notice that the navigation bar has also changed to just the logout link.



When you log out, you are returned to the login screen and the navigation bar is returned to the login link only.







Add flash - Display a message to the user

As for the login form, if you make a mistake in your user name or password, the form will be only displayed again, so it is hard to tell if you made a mistake.

And if the login is successful, I want to know that the login was successful.

You can use a feature called flash to display a message with the result of each action, such as a successful login, a failed login, or a logout.


Adding flash on the server side

In views.py, change the result you want to display for each action to flash and return it to the client.

# flask_blog/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect('/login')
    return render_template('entries/index.html')


@app.route('/login', methods=['GET', 'POST'])
def login():
    error = None
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            flash('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            flash('Password is different')
        else:
            session['logged_in'] = True
            flash('Login successful')
            return redirect('/')
    return render_template('login.html')


@app.route('/logout')
def logout():
    session.pop('logged_in', None)
    flash('Logged Out')
    return redirect('/')

where I wrote a print statement in login(), Changed to flash('Your username is different') and flash('Your password is different').

I added a line for each successful login and logout: flash('Login successful') and flash('Logged Out').

The message is now added to the flash area and can be passed to the browser.



Displaying flash messages in the browser

Modify layout.html to show the flash message passed from the server.

# flask_blog/templates/layout.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="/">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false"
            aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                {% if not session.logged_in %}
                <li class="nav-item">
                    <a class="nav-link" href="/login">Login</a>
                </li>
                {% else %}
                <li class="nav-item">
                    <a class="nav-link" href="/logout">Logout</a>
                </li>
                {% endif %}
            </ul>
        </div>
    </nav>

    {% for message in get_flashed_messages() %}
    <div class="alert alert-info" role="alert">
        {{ message }}
    </div>
    {% endfor %}

    <div class="blog-body">
        {% block body %}{% endblock %}
    </div>

</div>

Flash messages can be displayed using Jinja 2 as follows:

{% for message in get_flashed_messages() %}
<div class="alert alert-info" role="alert">
    {{ message }}
</div>
{% endfor %}

get_flashed_messages() retrieves and displays all messages passed from the server.

Finally, launch the application and try to log in.

If you enter an incorrect user name, a message appears at the top.



If the login is successful, a message is displayed.



Messages now appear when you log out, making it easier for users to see the results of actions.







url_for - Automatically Create Links

A link to a URL used to list the path of the link directly, such as href="/login". However, the path of the link may change as the application develops. At that time, it is difficult to change the paths of the links specified in various places one by one.

You can use the url_for method.

With url_for, you can simply specify the name of the method defined in the view, not the direct link name. It will automatically convert it to a direct link.

# flask_blog/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    return render_template('entries/index.html')


@app.route('/login', methods=['GET', 'POST'])
def login():
    error = None
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            flash('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            flash('Password is different')
        else:
            session['logged_in'] = True
            flash('Login successful')
            return redirect(url_for('show_entries'))
    return render_template('login.html')


@app.route('/logout')
def logout():
    session.pop('logged_in', None)
    flash('Logged Out')
    return redirect(url_for('show_entries'))

It changes the redirect('/') to url_for('show_entries') and the redirect('/login') to url_for('login').

Replace the login and logout links in layout.html with url _for.

# flask_blog/templates/layout.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="{{ url_for('show_entries') }}">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false"
            aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                {% if not session.logged_in %}
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('login') }}">Login</a>
                </li>
                {% else %}
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('logout') }}">Logout</a>
                </li>
                {% endif %}
            </ul>
        </div>
    </nav>

    {% for message in get_flashed_messages() %}
    <div class="alert alert-info" role="alert">
        {{ message }}
    </div>
    {% endfor %}

    <div class="blog-body">
        {% block body %}{% endblock %}
    </div>

</div>

Finally, replace the login link specified in login.html.

# flask_blog/templates/login.html

{% extends "layout.html" %} {% block body %}
<form action="{{ url_for('login') }}" method=post>
    <div class="form-group">
        <label for="InputTitle">User Name</label>
        <input type="text" class="form-control" id="InputTitle" name=username>
    </div>

    <div class="form-group">
        <label for="InputPassword">Password</label>
        <input type="password" class="form-control" id="InputPassword" name=password>
    </div>

    <button type="submit" class="btn btn-primary">Login</button>
</form>
{% endblock %}

Now, if you change the name of a direct link, url_for will automatically associate the link name with the method, so you don’t have to change the destination.




Work with databases

Next, set up the necessary databases for your blog application to use.

To post and view articles, a blog application needs to store the actual article data so that it can be retrieved as needed.

A database is where actual data is stored, and a system for efficiently storing and retrieving data from a database is called a database management system.


Install SQLAlchemy

There is a library called SQLAlchemy that allows you to easily set up and work with databases in Flask. We will use this library this time.

Install SQLAlchemy by running the following command:

pipenv install Flask-SQLAlchemy



SQLAlchemy initialization

This time, we will use a database management system called SQLite.

In config.py:

# flask_blog/config.py

SQLALCHEMY_DATABASE_URI = 'sqlite:///flask_blog.db'
SQLALCHEMY_TRACK_MODIFICATIONS = True
DEBUG = True
SECRET_KEY = 'secret key'
USERNAME = 'john'
PASSWORD = 'due123'

Update __init__.py.

# flask_blog/__init__.py

from flask import Flask
from flask_sqlalchemy import SQLAlchemy

app = Flask(__name__)
app.config.from_object('flask_blog.config')

db = SQLAlchemy(app)

import flask_blog.views

Install the SQLAlchemy library with from flask_sqlalchemy import SQLAlchemy. Then add a line: db = SQLAlchemy(app).

Other programs can now work with the database by referencing the variable db.





Model - Model in the MTV framework

Next, define the model for the database.

Blog articles must contain a title and body. And it’s better to have the posting date.

You can see that the article requires attributes such as title, body, and posting date and time. The model is to define such an article as having what attributes.

Trying to explore the contents of a database directly requires complex operations. On the other hand, defining a model makes working with the database easier because the program automatically manipulates the database properly by providing simple instructions to the defined model.

This is called an ORM (Object Relation Mapping). Linking (Mapping) models (Object) to databases (Relation) is a best practice that facilitates data manipulation.


Defining the Model

Let’s define a model called articles. Create a folder named models under flask_blog and a file named entries.py.

# flask_blog/models/entries.py
from flask_blog import db
from datetime import datetime

class Entry(db.Model):
    __tablename__ = 'entries'
    id = db.Column(db.Integer, primary_key=True)
    title = db.Column(db.String(50), unique=True)
    text = db.Column(db.Text)
    created_at = db.Column(db.DateTime)

    def __init__(self, title=None, text=None):
        self.title = title
        self.text = text
        self.created_at = datetime.utcnow()

    def __repr__(self):
        return '<Entry id:{} title:{} text:{}>'.format(self.id, self.title, self.text)

Let’s look at each line.



Importing Related Modules

lines 1 and 2.

Import the database module you created in the previous chapter using from flask_blog import db.

Then import the datetime module, defined as from datetime import datetime, which deals with dates.



Defining a Model with a Class

Define the actual model from the following line. A model is defined as a class in python. It writes class Entry(db.model) and names the model Entry.

__tablename__ = 'entries' is the name of the table stored in the actual database. Each model must have a different name, in which case a table named entries is stored in the database. You don’t really need to work with the database directly, but rather through the Entry model, so you don’t have to worry about this setting.



Defining Attributes

Next, the actual attribute name is defined.

    id = db.Column(db.Integer, primary_key=True)
    title = db.Column(db.String(50), unique=True)
    text = db.Column(db.Text)
    created_at = db.Column(db.DateTime)

Let’s look at the first line.

id = db.Column(db.Integer, primary_key=True)

This means that you define the numeric attribute id as primary key. db.Integer is defined as a numeric type.

The primary_key is a number that identifies each article and must be unique. There must be only one primary_key in the model.

Later, when you retrieve the data, you reference it with the primary_key id. You will need to define this ID attribute, so when you define your model, you should remember to write this line with this content.

The second and subsequent lines follow this rule to define the attributes. db.String(50) means no more than 50 characters.

unique = True adds a constraint that the title is unique. This allows you to restrict articles from being created with titles that already exist.

db.Text is used to hold a large amount of text content. Use db.DateTime to store dates.



Define a behavior when a model is created

def __init__() defines the standard behavior when a model is created.

    def __init__(self, title=None, text=None):
        self.title = title
        self.text = text
        self.created_at = datetime.utcnow()

With this definition, the article data will be created with the specified title and contents and the current time as the posting date and time by writing as follows.

Entry(
    title="Title of an Article",
    text="Content of an Article"
)



Define the display format when referenced

def __repr__(self)is optional. The format of the console output when the article model is actually referenced.

    def __repr__(self):
        return '<Entry id:{} title:{} text:{}>'.format(self.id, self.title, self.text)

Here, the id, title, and text are displayed in the console.





Create scripts - make certain actions common

At this point, you have actually defined the database module and the model. Finally, you must apply what you defined in the model to the database.

You only need to apply the model to the database once after you have defined it. You can run it in the console, or you can create and run a file called a script.

I will introduce both, but I recommend the latter method because it is less prone to errors and is often used in actual development.


1. Run in Console

You can apply model definitions to the database by doing the following:

$ python
>>> from flask_blog import db
>>> db.create_all()

It’s easy. You can enter interactive mode by typing python and complete the reflection in the database by actually typing the command.

It’s a simple method, but it’s easy to make mistakes such as running various commands. It’s also a good way to write the following script in the sense that you want to save the operations you actually performed.



2. Create and run a script

Installs a library called Flask-Script which is useful for managing and executing scripts.

pipenv install Flask-Script

Create the actual script file. Create a folder named scripts in the flask_blog folder and a file named db.py.

# flask_blog/scripts/db.py

from flask_script import Command
from flask_blog import db


class InitDB(Command):
    "create database"

    def run(self):
        db.create_all()

On the first line, use from flask_script import Command to import the Flask-Script library you just installed.

In addition, we import a predefined db module to reflect the model definition in the database.

Next, define the actual script execution.

class InitDB(Command): to define a class. (Command) to define a class for script execution. InitDB is a class name, so you can give it any name you like.

"create database" is a descriptive comment for the class. I recommend you to write the contents that you can see and understand later.

def run(self) is what the script actually does. The execution should be db.create_all() to reflect the model definition.



Creating manage.py

Register the next script file you create to run on the console.

Create a file named manage.py just under the application folder.

# manage.py
from flask_script import Manager
from flask_blog import app
from flask_blog.scripts.db import InitDB


if __name__ == "__main__":
    manager = Manager(app)
    manager.add_command('init_db', InitDB())
    manager.run()

The first line from flask_script import Manager installs a module called Manager in the Flask-Script library.

On line 3, from flask_blog.scripts.db import InitDB imports the script module you just created.

if __name__ == "__main__": is actually registering the script file. We defined manager.add_command('init_db', InitDB()) so that the InitDB() module we created can run as init_db.

Finally, run the script file you created. It can be run on the console without using the python interpreter as in the first method.

python manage.py init_db

After running, make sure that there is a file named flask_blog.db in the flask_blog folder.

This is the database file where the data is actually stored.





Learn about CRUD

Here’s what you should know about CRUD in a Web application.

CRUD stands for Create, Read, Update, and Delete.


	Create: Create new Blog Article (Create new data)

	Read: Blog Listing and Blog Article Details (Get Data)

	Update: Blog Update (Update Data)

	Delete Blog Deletion (Delete Data)



When you think about a resource (This time it is a blog), you can create a set of functions by satisfying this CRUD.

This will help you build other applications.

For example, in the case of a service that handles a resource called bulletin board, you can create a general bulletin board application by providing functions for creating a new bulletin board, displaying a list, displaying details, and deleting. If you want to create a ToDo application, you can provide functions for creating a new ToDo list, displaying a list, displaying details, and deleting.

Starting in the next chapter, we will implement the full functionality of the blog application in terms of CRUD.




Create a blog posting function - Create in CRUD

Now that you have set up the database, let’s start creating the blog function. I will make a blog post function using a database.


Split views.py

As views.py, we will separate the view related to the article and the view related to login.

Create a views folder under the flask_blog folder.

Create a views/entries.py file and make it show_entries view only. The entire file looks like this:

# flask_blog/views/entries.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    return render_template('entries/index.html')

Move the views.py file to the views folder and delete the show_entries view. The entire file looks like this:

# flask_blog/views/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app


@app.route('/login', methods=['GET', 'POST'])
def login():
    error = None
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            flash('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            flash('Password is different')
        else:
            session['logged_in'] = True
            flash('Login successful')
            return redirect(url_for('show_entries'))
    return render_template('login.html')


@app.route('/logout')
def logout():
    session.pop('logged_in', None)
    flash('Logged Out')
    return redirect(url_for('show_entries'))

Change the last line of the file flask_blog/__init__.py, which imports views.

# flask_blog/__init__.py

from flask import Flask
from flask_sqlalchemy import SQLAlchemy

app = Flask(__name__)
app.config.from_object('flask_blog.config')

db = SQLAlchemy(app)

from flask_blog.views import views, entries

Finally, create an empty __init__.py file under the views folder.

This is the final folder structure.

application/
    |- Pipfile
    |- Pipfile.lock
    |- manage.py
    |- server.py
    |- flask_blog/
        |- __init__.py
        |- config.py
        |- flask_blog.db
        |- models
        |- scripts
        |- templates
        |- views
            |- __init__.py
            |- views.py
            |- entries.py

Now you only need to update the entries.py file for future article creation, listings, and other related views.

By having views for each model, you now have a one-to-one correspondence between models and views, which is easier to understand.



Create a blog post form

Create a blog post form just as you created the login form.


Add “New Post” link to navigation bar

Edit layout.html and add the “New Post” link to the navigation bar.

<li class="nav-item">
    <a class="nav-link" href="{{ url_for('new_entry') }}">New Post</a>
</li>

The entire file looks like this:

# flask_blog/templates/layout.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="{{ url_for('show_entries') }}">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false"
            aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                {% if not session.logged_in %}
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('login') }}">Login</a>
                </li>
                {% else %}
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('new_entry') }}">New Post</a>
                </li>
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('logout') }}">Logout</a>
                </li>
                {% endif %}
            </ul>
        </div>
    </nav>

    {% for message in get_flashed_messages() %}
    <div class="alert alert-info" role="alert">
        {{ message }}
    </div>
    {% endfor %}

    <div class="blog-body">
        {% block body %}{% endblock %}
    </div>

</div>



Add new_entry view

Add a view to entries.py to return the blog post form when accessing the link /entries/new “New Post”.

At the beginning of the file, define from flask_blog.models.entries import Entry to import the Entry model.

Then add a view for new_entry.

@app.route('/entries/new', methods=['GET'])
def new_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    return render_template('entries/new.html')



Create Blog Post Form

Finally, in the templates/entries folder, create new.html to create the actual blog post form.

# flask_blog/templates/entries/new.html

{% extends "layout.html" %}
{% block body %}
<form action="{{ url_for('add_entry') }}" method=post class=add-entry>
    <div class="form-group">
        <label for="InputTitle">Title</label>
        <input type="text" class="form-control" id="InputTitle" name=title>
    </div>

    <div class="form-group">
        <label for="InputText">Content</label>
        <textarea class="form-control" id="InputText" name=text rows="3"></textarea>
    </div>
    <button type="submit" class="btn btn-primary">Create</button>
</form>
{% endblock %}




Blog Posting Features

You have now created a blog post form. Next, you will create a feature to save an article posted from the blog post form to a database.


Create add_entry view

new.html posts the form to action="{{ url_for('add_entry') }}".

Create a view named add_entry and add an operation to receive the posts and store them in the database.

Define from flask_blog import db in views/entries.py to import.

Add the view add_entry.

@app.route('/entries', methods=['POST'])
def add_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry(
        title=request.form['title'],
        text=request.form['text']
    )
    db.session.add(entry)
    db.session.commit()
    flash('A new article has been created.')
    return redirect(url_for('show_entries'))

Use the POST method to submit data, as you would when creating a login form.

The first if not session.get('logged_in'): part, like show_entries, doesn’t want to accept the operation unless you are logged in, so I redirect you to the login form to not allow blog posts.

If you’re logged in, you can use the Entry model you created in the previous chapter to create a model instance of the article title and content you’ve received.

entry = Entry(
        title=request.form['title'],
        text=request.form['text']
        )

Simply creating a model instance does not save it to the database. Save the new article content to the database by doing the following for the model instance you created:

    db.session.add(entry)
    db.session.commit()

When adding new content, specify db.session.add(Model Instance Name) and db.session.commit() to actually write the data to the database.






Create a blog list feature - Read in CRUD

Now that you can post to a blog, I will make a function to display the list of the blog you posted.


show_entries view retrieves all articles from the database

Update show_entries() in views/entries.py.

When you access the top page, all the blog posts that are currently in the database will be retrieved and returned to you.

@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entries = Entry.query.order_by(Entry.id.desc()).all()
    return render_template('entries/index.html', entries=entries)

entries = Entry.query.order_by(Entry.id.desc()).all() actually retrieves all articles from the database and arranges them in the order in which they were created.

return render_template('entries/index.html', entries=entries) adds entries = entries to the end of the argument.

This will allow all articles retrieved from the index.html database to be you can refer to it by the name entries.

So far, the entire entries.py file looks like this:

# flask_blog/views/entries.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from flask_blog import db
from flask_blog.models.entries import Entry

@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entries = Entry.query.order_by(Entry.id.desc()).all()
    return render_template('entries/index.html', entries=entries)


@app.route('/entries', methods=['POST'])
def add_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry(
            title=request.form['title'],
            text=request.form['text']
            )
    db.session.add(entry)
    db.session.commit()
    flash('A new article has been created.')
    return redirect(url_for('show_entries'))


@app.route('/entries/new', methods=['GET'])
def new_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    return render_template('entries/new.html')



View all articles at index.html

Now let ‘index.html’ actually display the article content.

# flask_blog/templates/entries/index.html

{% extends "layout.html" %}
{% block body %}
<ul class="list-group list-group-flush">

{% for entry in entries %}
    <div class="card">
        <div class="card-body">
            <h5 class="card-title">{{ entry.title }}</h5>
        </div>
    </div>
{% else %}
    No Post
{% endfor %}
</ul>

{% endblock %}

By surrounding it with {% for entry in entries %} {% endfor %}, you can retrieve the entries one by one from the entries variable passed by the server, named entry.

You can display the title of the retrieved data by writing {{ entry.title }}.

Finally, since you have created the model, run the following command to create the table:

python manage.py init_db

Try accessing the application.

When you log in, a “New Post” link appears. Try clicking.



Your post form has been displayed. Enter the title and article content and send it.



The title of the article you posted is displayed.







Create a blog detail feature - Read in CRUD

You can see the title now. Next, you can add the blog detail function so that you can see the details such as the article body when you click it.


Add “Read more” link

Add a “Read more” link in addition to each title in the list screen.

# flask_blog/templates/entries/index.html

{% extends "layout.html" %}
{% block body %}
<ul class="list-group list-group-flush">

{% for entry in entries %}
    <div class="card">
        <div class="card-body">
            <h5 class="card-title">{{ entry.title }}</h5>
            <a href="{{ url_for('show_entry', id=entry.id) }}" class="card-link">Read more</a>
        </div>
    </div>
{% else %}
No Post
{% endfor %}
</ul>
{% endblock %}

The url_for argument has now been added, {{ url_for('show_entry', id=entry.id) }}. This way, when show_entry() is called on the view, it will pass the id of the article you clicked on.



Add show_entry view

Add a new show_entry view in views/entries.py.

# flask_blog/views/entries.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from flask_blog import db
from flask_blog.models.entries import Entry

@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entries = Entry.query.order_by(Entry.id.desc()).all()
    return render_template('entries/index.html', entries=entries)


@app.route('/entries', methods=['POST'])
def add_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry(
            title=request.form['title'],
            text=request.form['text']
            )
    db.session.add(entry)
    db.session.commit()
    flash('A new article has been created.')
    return redirect(url_for('show_entries'))


@app.route('/entries/new', methods=['GET'])
def new_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    return render_template('entries/new.html')


@app.route('/entries/<int:id>', methods=['GET'])
def show_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    return render_template('entries/show.html', entry=entry)

The variable id passed in url_for is specified in @app.route.

You can just use <id>, but you want to restrict yourself to receiving integers, so you can write <int:id>. Causes an error when a non-integer value is passed to id.

Add show_entry(id) and the argument name so you can refer to the variable id.

In the show_entry method, all you have to do is write entry = Entry.query.get(id) to retrieve the article with the passed id from the database.



Show article details

Finally, it creates a show.html file that shows the article content details.

# flask_blog/templates/entries/show.html

{% extends "layout.html" %}
{% block body %}

<h2>{{ entry.title }}</h2>
<br>

{{ entry.text }}

<br><br>
Posted at {{ entry.created_at }}

{% endblock %}

Try accessing the application.



You have added a “Read more” link to your blog list. Try clicking the link.



You can now view article details.





Create a blog editing feature - Update in CRUD

Add blog editing features so that you can edit your post.


Add “Edit” button

Add the “Edit” button to the blog detail.

# flask_blog/templates/entries/show.html

{% extends "layout.html" %} {% block body %}

<h2>{{ entry.title }}</h2>
<br> {{ entry.text|safe }}

<br>
<br> Posted at {{ entry.created_at }}

<br>
<br>

<div class="btn-group">
    <form action="{{ url_for('edit_entry', id=entry.id) }}" method="GET">
        <button type="submit" class="btn btn-secondary">Edit</button>
    </form>
</div>

{% endblock %}



Add edit_entry view

Add the edit_entry view in views/entries.py to return the edit screen when the edit button is clicked.

@app.route('/entries/<int:id>/edit', methods=['GET'])
def edit_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    return render_template('entries/edit.html', entry=entry)



Creating Edit Form

Create a new edit.html and create the actual edit form.

# flask_blog/templates/entries/edit.html

{% extends "layout.html" %}
{% block body %}
  <form action="{{ url_for('update_entry', id=entry.id) }}" method=post class=add-entry>
      <div class="form-group">
          <label for="InputTitle">Title</label>
          <input type="text" class="form-control" id="InputTitle" name=title value="{{ entry.title }}">
      </div>
      <div class="form-group">
          <label for="InputText">Content</label>
          <textarea class="form-control" id="InputText" name=text rows="3">{{ entry.text | safe }}</textarea>
      </div>
      <button type="submit" class="btn btn-primary">Update</button>
  </form>

{% endblock %}



Add update_entry view

Create a update_entry view in entries.py and add processing to receive edits entered into the form and update the database.

@app.route('/entries/<int:id>/update', methods=['POST'])
def update_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    entry.title = request.form['title']
    entry.text = request.form['text']
    db.session.merge(entry)
    db.session.commit()
    flash('Article Updated.')
    return redirect(url_for('show_entries'))

We are updating each of the title and text entry we obtained by Entry.query.get(id).

For an update, write db.session.merge (entry). Update the database by writing db.session.commit().

So far, entries.py looks like this:

# flask_blog/views/entries.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from flask_blog import db
from flask_blog.models.entries import Entry

@app.route('/')
def show_entries():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entries = Entry.query.order_by(Entry.id.desc()).all()
    return render_template('entries/index.html', entries=entries)


@app.route('/entries', methods=['POST'])
def add_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry(
            title=request.form['title'],
            text=request.form['text']
            )
    db.session.add(entry)
    db.session.commit()
    flash('A new article has been created.')
    return redirect(url_for('show_entries'))


@app.route('/entries/new', methods=['GET'])
def new_entry():
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    return render_template('entries/new.html')


@app.route('/entries/<int:id>', methods=['GET'])
def show_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    return render_template('entries/show.html', entry=entry)


@app.route('/entries/<int:id>/edit', methods=['GET'])
def edit_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    return render_template('entries/edit.html', entry=entry)


@app.route('/entries/<int:id>/update', methods=['POST'])
def update_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    entry.title = request.form['title']
    entry.text = request.form['text']
    db.session.merge(entry)
    db.session.commit()
    flash('Article Updated.')
    return redirect(url_for('show_entries'))

Try accessing the application.

Go to the blog details to see the edit button.



Edit the content and send it.



The blog contents are properly updated.







Create a blog post delete feature - Delete in CRUD

Finally, we add the function to delete a blog post.


Add “Delete” button

Edit show.html and add “Delete button” to the blog detail.

# flask_blog/templates/entries/show.html

{% extends "layout.html" %} {% block body %}

<h2>{{ entry.title }}</h2>
<br> {{ entry.text|safe }}

<br>
<br> Posted at {{ entry.created_at }}

<br>
<br>


<div class="btn-group">
    <form action="{{ url_for('edit_entry', id=entry.id) }}" method="get">
        <button type="submit" class="btn btn-secondary">Edit</button>
    </form>

    <form action="{{ url_for('delete_entry', id=entry.id) }}" method="post">
        <button type="submit" class="btn btn-danger" style="margin-left:5px">Delete</button>
    </form>
</div>


{% endblock %}



Add delete_entry view

Add a delete_entry view to views/entries.py and add an action to delete the article when the delete button is pressed.

@app.route('/entries/<int:id>/delete', methods=['POST'])
def delete_entry(id):
    if not session.get('logged_in'):
        return redirect(url_for('login'))
    entry = Entry.query.get(id)
    db.session.delete(entry)
    db.session.commit()
    flash('Article Deleted.')
    return redirect(url_for('show_entries'))

To delete the contents of a database, use db.session.delete(entry).

Access the application and navigate to the blog detail.



A delete button has been added. Click to delete.



It disappears from the list screen and you can see that it has been deleted correctly.





Add static files - allows you to work with images and stylesheets

You now have all the functionality you need for your blog application.

The next time you create an application, you want it to look good.

You can change the look of your application to suit your preferences by specifying styles in a file called CSS.

Try creating a CSS file.

Create a folder named static in the flask_blog folder.

Flask automatically recognizes static folders as locations for CSS, JS, and other static files, so you don’t need to add views.

Create a file named style.css under the static folder.

# flask_blog/static/style.css

.card {
    margin: 0.25rem;
}

.blog-body {
    padding: 1.25em;
}

* {
    font-family: 'Open+Sans', cursive;
}

Load your CSS file with layout.html to reflect the styles.

Add the following 2 lines to layout.html:

<link href="https://fonts.googleapis.com/css?family=Open+Sans" rel="stylesheet" type="text/css">
<link rel=stylesheet href="{{ url_for('static', filename='style.css') }}">

Line 1 uses a free, open source font called GoogleFonts. Select your favorite font.

The second line specifies a file named style.css.

The entire file looks like this:

# flask_blog/templates/layout.html

<!doctype html>
<title>Flask Blog</title>

<link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/css/bootstrap.min.css">
<script src="https://code.jquery.com/jquery-3.2.1.slim.min.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.12.9/umd/popper.min.js"></script>
<script src="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.0/js/bootstrap.min.js"></script>
<link href="https://fonts.googleapis.com/css?family=Open+Sans" rel="stylesheet" type="text/css">
<link rel=stylesheet href="{{ url_for('static', filename='style.css') }}">


<div class="container">
    <nav class="navbar navbar-expand-lg navbar-light bg-light">
        <a class="navbar-brand" href="{{ url_for('show_entries') }}">Flask Blog</a>
        <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false"
            aria-label="Toggle navigation">
            <span class="navbar-toggler-icon"></span>
        </button>

        <div class="collapse navbar-collapse" id="navbarNav">
            <ul class="nav navbar-nav navbar-right">
                {% if not session.logged_in %}
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('login') }}">Login</a>
                </li>
                {% else %}
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('new_entry') }}">New Post</a>
                </li>
                <li class="nav-item">
                    <a class="nav-link" href="{{ url_for('logout') }}">Logout</a>
                </li>
                {% endif %}
            </ul>
        </div>
    </nav>

    {% for message in get_flashed_messages() %}
    <div class="alert alert-info" role="alert">
        {{ message }}
    </div>
    {% endfor %}


    <div class="blog-body">
        {% block body %}{% endblock %}
    </div>

</div>

Try accessing the application.



I will check the posting screen and the detail screen.





It looks sophisticated.




Create a decorator for login authentication

This chapter is a development chapter.

When I created layout.html earlier, the same code that existed more than once combined into one, making it easier to create html files later.

Looking at entries.py from the same perspective, I think the following code shows up many times to determine if you are logged in:

    if not session.get('logged_in'):
        return redirect(url_for('login'))

You have to write it in every method you want to process after login. If you forget to write it, it will be open to users who are not logged in, so it has a big impact on security.

You can add a function called decorator to make it look cleaner.

Decorators allow you to perform specific actions before executing a method. Depending on the results, you may not want the methods that follow to run.

In other words, this decorator is just available to determine whether you are logged in or not.

Indicate whether you are logged in or not as follows:

def login_required(view):
    @wraps(view)
    def inner(*args, **kwargs):
        if not session.get('logged_in'):
            return redirect(url_for('login'))
        return view(*args, **kwargs)
    return inner

The entire views.py file should look like this:

# flask_blog/views/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from functools import wraps


def login_required(view):
    @wraps(view)
    def inner(*args, **kwargs):
        if not session.get('logged_in'):
            return redirect(url_for('login'))
        return view(*args, **kwargs)
    return inner


@app.route('/login', methods=['GET', 'POST'])
def login():
    error = None
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            flash('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            flash('Password is different')
        else:
            session['logged_in'] = True
            flash('Login successful')
            return redirect(url_for('show_entries'))
    return render_template('login.html')


@app.route('/logout')
def logout():
    session.pop('logged_in', None)
    flash('Logged Out')
    return redirect(url_for('show_entries'))

Then, I will use the decorator I made.

To do this, just add a @login_required statement immediately before the view method.

The whole thing looks like this.

# flask_blog/views/entries.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from flask_blog import db
from flask_blog.models.entries import Entry
from flask_blog.views.views import login_required

@app.route('/')
@login_required
def show_entries():
    entries = Entry.query.order_by(Entry.id.desc()).all()
    return render_template('entries/index.html', entries=entries)


@app.route('/entries', methods=['POST'])
@login_required
def add_entry():
    entry = Entry(
            title=request.form['title'],
            text=request.form['text']
            )
    db.session.add(entry)
    db.session.commit()
    flash('A new article has been created.')
    return redirect(url_for('show_entries'))


@app.route('/entries/new', methods=['GET'])
@login_required
def new_entry():
    return render_template('entries/new.html')


@app.route('/entries/<int:id>', methods=['GET'])
@login_required
def show_entry(id):
    entry = Entry.query.get(id)
    return render_template('entries/show.html', entry=entry)


@app.route('/entries/<int:id>/edit', methods=['GET'])
@login_required
def edit_entry(id):
    entry = Entry.query.get(id)
    return render_template('entries/edit.html', entry=entry)


@app.route('/entries/<int:id>/update', methods=['POST'])
@login_required
def update_entry(id):
    entry = Entry.query.get(id)
    entry.title = request.form['title']
    entry.text = request.form['text']
    db.session.merge(entry)
    db.session.commit()
    flash('Article Updated.')
    return redirect(url_for('show_entries'))


@app.route('/entries/<int:id>/delete', methods=['POST'])
@login_required
def delete_entry(id):
    entry = Entry.query.get(id)
    db.session.delete(entry)
    db.session.commit()
    flash('Article Deleted.')
    return redirect(url_for('show_entries'))

It is very refreshing.

Decorators have a wide range of applications, so please use them effectively.




Split an Application with Blueprint

This chapter is an extension.

I’ll show you how a feature called blueprint can help split up features for growing applications.

There are two main uses for blueprint.

First, when there are multiple functions in an application, those functions can be configured independently as small applications.

For example, you can add a commenting feature to your blog application and configure it separately for each view, template, and static file you have.

Formally, this approach to grouping views, templates, and static files into separate applications is called divisional structuring.

The second is to separate views only, if templates and static files are used in common.

This is called functional structuring.

In this blog application, all templates and static files are common. There is a function for entries, so I’ll break it down into functional structures.


Splitting the entries view with Blueprint

Split entries.py into Blueprint shapes.

First, import the library to use the Blueprint library.

from flask import Blueprint

Next, Blueprint creates an entry application.

entry = Blueprint('entry', __name__)

This allows you to refer to the Blueprint application elsewhere by the name entry.

Now that the application is named entry instead of app, change everything that says @app.route to:

@entry.route

Finally, this requires changes everywhere. The part of url_for that used to refer to the entries view will refer to the entry application view, so you need to prefix it with entry..

For example, everything that was url_for('show_entries')needs to be changed as follows:

url_for('entry.show_entries')

The entire entries.py file looks like this:

## flask_blog/views/entries.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from flask_blog import db
from flask_blog.models.entries import Entry
from flask_blog.views.views import login_required
from flask import Blueprint

entry = Blueprint('entry', __name__)

@entry.route('/')
@login_required
def show_entries():
    entries = Entry.query.order_by(Entry.id.desc()).all()
    return render_template('entries/index.html', entries=entries)


@entry.route('/entries', methods=['POST'])
@login_required
def add_entry():
    entry = Entry(
            title=request.form['title'],
            text=request.form['text']
            )
    db.session.add(entry)
    db.session.commit()
    flash('A new article has been created.')
    return redirect(url_for('entry.show_entries'))


@entry.route('/entries/new', methods=['GET'])
@login_required
def new_entry():
    return render_template('entries/new.html')


@entry.route('/entries/<int:id>', methods=['GET'])
@login_required
def show_entry(id):
    entry = Entry.query.get(id)
    return render_template('entries/show.html', entry=entry)


@entry.route('/entries/<int:id>/edit', methods=['GET'])
@login_required
def edit_entry(id):
    entry = Entry.query.get(id)
    return render_template('entries/edit.html', entry=entry)


@entry.route('/entries/<int:id>/update', methods=['POST'])
@login_required
def update_entry(id):
    entry = Entry.query.get(id)
    entry.title = request.form['title']
    entry.text = request.form['text']
    db.session.merge(entry)
    db.session.commit()
    flash('Article Updated.')
    return redirect(url_for('entry.show_entries'))


@entry.route('/entries/<int:id>/delete', methods=['POST'])
@login_required
def delete_entry(id):
    entry = Entry.query.get(id)
    db.session.delete(entry)
    db.session.commit()
    flash('Article Deleted.')
    return redirect(url_for('entry.show_entries'))

Finally, register the entry application in the flask application body.

Register the Blueprint application in __init__.py.

## flask_blog/__init__.py

from flask import Flask
from flask_sqlalchemy import SQLAlchemy

app = Flask(__name__)
app.config.from_object('flask_blog.config')

db = SQLAlchemy(app)

from flask_blog.views.entries import entry

app.register_blueprint(entry, url_prefix='/users')

from flask_blog.views import views

You can add url_prefix here for entry views.

I prefix /users this time. You can also add dynamic prefixes such as /<user_id> and user ID.

Finally, since there is no longer any mapping to the root URL, add the following to views.py:

@app.errorhandler(404)
def non_existant_route(error):
   return redirect(url_for('login'))

@app.errorhandler can be used to define what to do when a 404 error occurs, such as when a non-existent URL is accessed. This time, I made it redirect to the login URL.

The entire views.py file looks like this:

## flask_blog/views/views.py

from flask import request, redirect, url_for, render_template, flash, session
from flask_blog import app
from functools import wraps


def login_required(view):
    @wraps(view)
    def inner(*args, **kwargs):
        if not session.get('logged_in'):
            return redirect(url_for('login'))
        return view(*args, **kwargs)
    return inner


@app.route('/login', methods=['GET', 'POST'])
def login():
    error = None
    if request.method == 'POST':
        if request.form['username'] != app.config['USERNAME']:
            flash('User name is different')
        elif request.form['password'] != app.config['PASSWORD']:
            flash('Password is different')
        else:
            session['logged_in'] = True
            flash('Login successful')
            return redirect(url_for('entry.show_entries'))
    return render_template('login.html')


@app.route('/logout')
def logout():
    session.pop('logged_in', None)
    flash('Logged Out')
    return redirect(url_for('entry.show_entries'))


@app.errorhandler(404)
def non_existant_route(error):
   return redirect(url_for('login'))

Try accessing the application and make sure that /users is included in the URL after logging in.





Write Unit Tests

This completes the code for this application. On the other hand, the idea is that applications are getting better and better every day, so applications are never complete.

Often, when you add a feature, it actually affects what you were doing, and it doesn’t work.

If you write test code, you can maintain the quality of your application, so you can develop your application every day with peace of mind.

The test code is to write the expected output pairs for the various inputs.

By running test code against an application, the application runs against the input written in the test code and returns the output. By comparing the output to the expected output, you can determine whether the application is working properly or not.

Let’s actually write some test code for our application.

Create a file called test_flask_blog.py directly under the application folder and write it like this:

# test_flask_blog.py

import os
import flask_blog
import unittest
import tempfile
from flask_blog.scripts.db import InitDB

class TestFlaskBlog(unittest.TestCase):

    def setUp(self):
        self.db_fd, flask_blog.DATABASE = tempfile.mkstemp()
        self.app = flask_blog.app.test_client()
        InitDB().run()


    def tearDown(self):
        os.close(self.db_fd)
        os.unlink(flask_blog.DATABASE)


    def login(self, username, password):
        return self.app.post('/login', data=dict(
            username=username,
            password=password
        ), follow_redirects=True)


    def logout(self):
        return self.app.get('/logout', follow_redirects=True)

    def test_login_logout(self):
        rv = self.login('john', 'due123')
        assert 'Login successful'.encode() in rv.data
        rv = self.logout()
        assert 'Logged Out'.encode() in rv.data
        rv = self.login('admin', 'default')
        assert 'User name is different'.encode() in rv.data
        rv = self.login('john', 'defaultx')
        assert 'Password is different'.encode() in rv.data

if __name__ == '__main__':
    unittest.main()

I will explain from the top. Import the module for testing with import unittest.

Use this module to create a test class as class TestFlaskBlog(unittest.TestCase). The class name can be anything, but it is customary to put Test first.

def setup(self) is the first method executed when the test is run. If you use a production database, it will contain what you tested, so first create a temporary database dedicated to testing and start the application.

def tearDown(self) is a method that runs at the end of the test, just before it finishes. In this case, I delete the database that I created temporarily when I ran the test.

The other methods are those whose tests are executed by the methods marked test_. Methods without test_ are the convenience methods we created for testing.

In def login, this method does the same thing as submitting the login form without using the form. We have created a post method that does the actual job of submitting the login form, with any parameters that can be entered into the form.

def logout is similar. This is a one-line method because it is only a get method and has no parameters.

Finally, use this method to create the test method def test_login_logout.

    def test_login_logout(self):
        rv = self.login('john', 'due123')
        assert 'Login successful'.encode() in rv.data
        rv = self.logout()
        assert 'Logged Out'.encode() in rv.data
        rv = self.login('admin', 'default')
        assert 'User name is different'.encode() in rv.data
        rv = self.login('john', 'defaultx')
        assert 'Password is different'.encode() in rv.data

Call the login method and run it with the correct ID and password.

Write the expected output to this input using assert.

If you are logged in successfully, you will see Logged In on html and write assert 'Logged in'.encode() in rv.data.

When you log out, you will see Logged out in html, so please write it in the same way.

You now have a test when the correct value is entered. In addition, you should also test if you get an error when the wrong password is entered.

Invoke the login method to add tests for different IDs and different passwords.

You now have the expected test code for login and logout.

Finally, let’s say unittest.main() in the main namespace so that we can run the tests by running this file.

I’ll try.

python test_flask_blog.py
.
----------------------------------------------------------------------
Ran 1 test in 0.109s

OK

One test code, test_login_logout, was executed. Then, all the expected values were returned, and OK was displayed.




Measuring and Reporting Test Coverage

You wrote the application test code in the previous chapter.

When you run a test that you wrote, it all says OK, which is important to maintain quality without causing any unexpected errors.

On the other hand, even if the test passes 100%, is a single piece of test code sufficient to maintain the overall quality of the application?

So we need a measure called test coverage.

Test coverage is a measure of how much of your entire application is covered by test code.

The closer to 100% test coverage, the more comprehensive your application’s code has been tested.


Install the coverage library

Install the coverage library to measure test coverage.

pipenv install coverage



Creating a coverage configuration file

coverage can measure test coverage without a configuration file.

By default, however, external libraries installed with pipenv are included in the test as well as the application code.

Therefore, you create a configuration file to cover only the applications you create.

Create a file called .coveragerc directly under the application folder with the following contents:

[run]
source = ./flask_blog

This allows only the code below the flask_blog folder to be included in the test coverage.



Running Tests Through Coverage

By introducing coverage, you can run tests via coverage.

This time we will use the unittest module we created in the previous chapter, so let’s see if we can run the test with the following command:

$ coverage run -m unittest
----------------------------------------------------------------------
Ran 1 test in 0.136s

OK

The test was successful.



Measurement of test coverage

Let’s measure the test coverage.

Run the following command:

$ coverage report -m
Name                           Stmts   Miss  Cover   Missing
------------------------------------------------------------
flask_blog/__init__.py             8      0   100%
flask_blog/config.py               6      0   100%
flask_blog/models/entries.py      14      4    71%   12-14, 17
flask_blog/scripts/db.py           5      0   100%
flask_blog/views/__init__.py       0      0   100%
flask_blog/views/entries.py       45     22    51%   20-27, 33, 39-40, 46-47, 53-59, 65-69
flask_blog/views/views.py         26      1    96%   39
------------------------------------------------------------
TOTAL                            104     27    74%

“Name” is the file to test.

“Stmts” is the number of lines of code tested in the target file, “Miss” is the number of lines of code not tested, and “Cover” is the test coverage.

“Missing” only appears when run with the -m option, and indicates the number of lines of code that have not actually been tested.

For example, in the case of flask_blog/views/views.py, you can see that there are 26 lines of code to test, 1 line in line 39 is not tested, and the total test coverage is 96%.

Overall, we found that our application has 74% test coverage.



Creating a Test Coverage Report

Finally, output the test coverage report as an html file.

You can create a test coverage report by running the following command:

coverage html

The command prints a test coverage report in a folder called htmlcov, which is located directly under the application folder.

The file htmlcov/index.html will be at the top of your summary page, so I’ll check it out in my web browser.



On the top page, you can see the overall test coverage and breakdown by file.

Try clicking the link that says flask_blog/views/views.py.



You can see the contents of the code and see which lines contain the actual tests and which do not.

We don’t have a test written for the return redirect(url_for('login')) part, so we have to add a test for it.

So, while writing test code to make sure it passes 100% of the time, look at the report and aim for 100% test coverage.





Final application structure

Now that you’ve written all the code, let’s review the final application structure and roles.

The final application configuration should look like this:

application/
    |- Pipfile
    |- Pipfile.lock
    |- manage.py
    |- server.py
    |- test_flask_blog.py
    |- .coveragerc
    |- htmlcov
    |- flask_blog/
        |- __init__.py
        |- config.py
        |- flask_blog.db
        |- models
            |- __init__.py
            |- entries.py
        |- scripts
            |- __init__.py
            |- db.py
        |- static
            |- style.css
        |- templates
            |- entries
                |- edit.html
                |- index.html
                |- new.html
                |- show.html
            |- layout.html
            |- login.html
        |- views
            |- __init__.py
            |- views.py
            |- entries.py

The role of a file/folder at the top level is as follows:


	Pipfile/Pipfile.lock

	Management files for python libraries




	manage.py

	Script administration files




	server.py

	Startup file




	test_flask_blog.py

	Test code file




	.coveragerc

	Test coverage configuration file




	htmlcov

	Folder where the test coverage report is stored




	flask_blog

	Application body folder






The file/folders under the flask_blog folder have the following roles:


	__init__.py

	Application body file




	config.py

	Application configuration file




	flask_blog.db

	Database file




	models

	Folder where model files are stored




	scripts

	Folder where executable scripts are stored




	static

	Folder containing static files such as CSS, JS, etc.




	templates

	Folder where template files are stored




	views

	The folder where the view files are stored






The model (model) handled the data in the database, the template (template) determined what data to present, and the view (view) determined what data to pass to the template.

These are called MTV frameworks.

Through this book, We were able to practice creating applications using the MTV framework naturally.




Chapter of Closing

Through this blog application, you learned how to:


	Create Minimal Application

	Create a python Virtual Environment with Pipenv

	Manage python Packages with Pipenv

	Create Boot File

	Create Config file

	Create Template

	Use bootstrap

	Make a form

	Handle sessions

	Use flash

	Create a model

	ORM Concepts and Usage

	Create View

	MTV framework concepts and practices

	Database Usage

	Use ORM Libraries

	Use Scripts

	Create static files

	Create CSS

	Create Decorator

	Use Blueprint

	Create Tests

	Check Test Coverage



With this element, you can create your own application of your choice. Please try it.


OEBPS/Images/image00060.jpeg
Tfas E ‘B[bg Login

User Name

Password





OEBPS/Images/image00059.jpeg
Flask

web development,
one drop at a time






OEBPS/Images/image00094.jpeg
Coverage for flask_blog/views/views.py : 96%

26 statements | 25 run| | | 1 missing |0 excluded

1 | from flask import request, redirect, url_for, render_template, flash, session
5 | from flask_blog import app
. | from functools import wraps

def login_required(view):
@wraps (view)

7 def inner(xargs, sxkwargs):

8 if not session.get('logged_in'):

9 return redirect(url_for('login')
return view(*args, skkwargs)

return inner

| @app.route(*/login', methods=['GET', 'POST'])

14 def login():

5 error = None

16 if request.method == 'POST':

if request.form['username'] !'= app.config['USERNAME']:
flash('User name is different')

elif request.form['password'] != app.config['PASSWORD']:
flash('Password is different')

20 else:

21 session['logged_in']l = True

22 flash('Login successful')

23 return redirect(url_for('entry.show_entries'))

2 return render_template('login.html")

< | @app. route('/logout")

27 def logout():

28 session.pop('logged_in', None)

29 flash('Logged Out')

30 return redirect(url_for('entry.show_entries'))

** | @app.errorhandler(404)
3 def non_existant_route(error):
34 | return redirect(url_for('login'))





OEBPS/Images/image00093.jpeg
Coverage report: 74%

Module | statements

flask_blog/__init__.py
flask_blog/config.py
flask_blog/models/entries.py
flask_blog/scripts/db.py
flask_blog/views/__init__.py
flask_blog/views/entries.py
flask_blog/views/views.py
Total

coverage.py v4.5.3, created at 2019-04-07 10:48

8
6
14
5
o)
45
26

104

missing

© © ~ O ©

22

27

excluded

Clo|jc|lo|o|o|@ |0

coverage
100%
100%
71%
100%
100%
51%

96%
74%





OEBPS/Images/image00092.jpeg
Flask ‘B[bg New Post Logout

fMy First ‘B fog Title

My First ‘Bﬁvg Content

Posted at 2019-05-07 00:25:01.677991





OEBPS/Images/image00091.jpeg
Flask B[bg New Post Logout

Title

My First Bﬁvg Title

Content

My First ‘Bﬁvg Content





OEBPS/Images/cover00058.jpeg
Web Development
from Scratch

Introduction to Developing
Web Applications with Python

Takatomo Honda





OEBPS/Images/image00090.jpeg
Flask B[bg New Post Logout

My Second foog Title

Read more

My First (Bﬁ)g Title

Read more





OEBPS/Images/image00089.jpeg
Flask Blog New Post Logout

No Post





OEBPS/Images/image00088.jpeg
Flask Blog New Post Logout

First Blog Title

First Blog Edited Content

Posted at 2019-05-07 00:48:46.308908





OEBPS/Images/image00087.jpeg
Flask Blog New Post Logout

First Blog Title

First Blog Edited Content

Posted at 2019-05-06 09:49:37.088797





OEBPS/Images/image00086.jpeg
Flask Blog New Post
Title

First Blog Title

Content

Logout

First Blog Edited [Content






OEBPS/Images/image00085.jpeg
Flask Blog New Post Logout

First Blog Title

First Blog Content

Posted at 2019-05-06 09:49:37.088797





OEBPS/Images/image00084.jpeg
Flask Blog New Post Logout

First Blog Title

First Blog Content

Posted at 2019-05-06 09:49:37.088797





OEBPS/Images/image00083.jpeg
Flask Blog New Post Logout

First Blog Title

Read more





OEBPS/Images/image00082.jpeg
Flask Blog New Post Logout

First Blog Title






OEBPS/Images/image00081.jpeg
Flask Blog New Post
Title

First Blog Title

Content

Logout

First Blog Content






OEBPS/Images/image00080.jpeg
Flask Blog New Post Logout

No Post





OEBPS/Images/image00079.jpeg
Flask Blog Login
Logged Out

User Name

Password





OEBPS/Images/image00078.jpeg
Flask Blog  Logout

No Post





OEBPS/Images/image00077.jpeg
Flask Blog Login
User name is different

User Name

Password





OEBPS/Images/image00076.jpeg
Flask Blog Login

User Name

Password





OEBPS/Images/image00075.jpeg
Flask Blog Logout

No Post





OEBPS/Images/image00074.jpeg
Flask Blog Login

User Name

Password





OEBPS/Images/image00073.jpeg
Flask Blog Login Logout

No Post





OEBPS/Images/image00072.jpeg
Flask Blog Login Logout

No Post





OEBPS/Images/image00071.jpeg
Flask Blog Login Logout

User Name

Password





OEBPS/Images/image00070.jpeg
Flask Blog Login Logout

User Name

Password





OEBPS/Images/image00069.jpeg
Flask Blog

No Post





OEBPS/Images/image00068.jpeg
Flask Blog
No Post





OEBPS/Images/image00067.jpeg
Hello world!





OEBPS/Images/image00066.jpeg
Flask fB[bg New Post Logout

My Second Blog Title
Read more

My Favorite ‘Bfog Title
Read more






OEBPS/Images/image00065.jpeg
Flask Bﬁ)ﬂ New Post Logout

Title

My First Bﬁvg Title

Content

My First Blog Content





OEBPS/Images/image00064.jpeg
Flask ‘B[bg New Post Logout

’My First ‘B ﬁyg Title

My First CBﬁ)g Content

Posted at 2019-05-07 07:26:48.743190





OEBPS/Images/image00063.jpeg
Flask fB[bg New Post Logout

My First Blog Title
Read more

My Second Blog Title
Read more

My Favorite 'Bfog Title
Read more






OEBPS/Images/image00062.jpeg
Flask ‘B&)g New Post Logout

Title

Q\/ly First ‘Bﬁvg Title

Content

My First ‘Bﬁ)g Content





OEBPS/Images/image00061.jpeg
Flask thg New Post  Logout

My Second Blog Title
Read more

My Favorite Bfog Title
Read more






