
Django's ORM (Object-Relational Mapping) is a powerful tool that lets you interact with 

your database using Python code instead of writing raw SQL queries. It maps Python objects 

to database tables and lets you perform database operations without directly writing SQL. 

Here’s a quick overview of the basics: 

1. Models in Django 

A model in Django is a Python class that defines the structure of a database table. Each model 

corresponds to a single table in the database, and the attributes of the model correspond to 

columns in that table. 

Example of a simple model: 

from django.db import models 

 

class Book(models.Model): 

    title = models.CharField(max_length=100) 

    author = models.CharField(max_length=100) 

    published_date = models.DateField() 

    genre = models.CharField(max_length=50) 

 

    def __str__(self): 

        return self.title 

 

 

Here: 

 Book is the name of the model (this will correspond to the book table in the database). 

 CharField and DateField are field types that determine the kind of data the column 

will hold. 

 max_length limits the length of string fields like title, author, and genre. 

2. Creating and Applying Migrations 

Once you define or update a model, Django uses migrations to apply the changes to the 

database schema. 

 To create a migration for changes to your model: 



 python manage.py makemigrations 

 To apply the migrations and create/update the database table: 
 python manage.py migrate 

3. Querying the Database 

Django ORM provides a rich set of methods for querying the database. 

Basic Queries: 

 All Records: 

books = Book.objects.all() 

 Filter by Field: 

books = Book.objects.filter(author="J.K. Rowling") 

 Get a Single Record (raises an error if not found): 

book = Book.objects.get(id=1) 

 First Record: 

book = Book.objects.first() 

 Order Results: 

books = Book.objects.all().order_by('title')  # Ascending 

books = Book.objects.all().order_by('-published_date')  # Descending 

Chaining Queries: 

You can chain filters and queries: 

books = Book.objects.filter(genre="Fantasy").filter(author="J.K. Rowling") 

 

 

Limit Results: 

books = Book.objects.all()[:5]  # First 5 books 

 

 

 

 

 



4. Creating, Updating, and Deleting Records 

You can easily add, update, and delete records using Django ORM. 

.Create: 

new_book = Book.objects.create( 

    title="Harry Potter and the Sorcerer's Stone", 

    author="J.K. Rowling", 

    published_date="1997-09-01", 

    genre="Fantasy" 

) 

 

Update: 

book = Book.objects.get(id=1) 

book.title = "Updated Title" 

book.save() 

 

Delete: 

book = Book.objects.get(id=1) 

book.delete() 

 

 

 

 

 

 

 

 



5. Relationship Fields 

Django ORM also supports relationships between models like ForeignKey, 

ManyToManyField, and OneToOneField. 

Foreign Key (One-to-Many Relationship): 

class Publisher(models.Model): 

    name = models.CharField(max_length=100) 

 

class Book(models.Model): 

    title = models.CharField(max_length=100) 

    publisher = models.ForeignKey(Publisher, on_delete=models.CASCADE) 

Here, each book is related to a publisher. on_delete=models.CASCADE means if a publisher 

is deleted, all their related books will be deleted as well. 

Many-to-Many Relationship: 

class Author(models.Model): 

    name = models.CharField(max_length=100) 

 

class Book(models.Model): 

    title = models.CharField(max_length=100) 

    authors = models.ManyToManyField(Author) 

One-to-One Relationship: 

class Profile(models.Model): 

    user = models.OneToOneField(User, on_delete=models.CASCADE) 

    bio = models.TextField() 

6. Using Managers 

Managers are a way to add extra methods to a model for more customized queries. 

Example: 

class BookManager(models.Manager): 

    def recent_books(self): 

        return self.filter(published_date__gte="2020-01-01") 

 

class Book(models.Model): 

    title = models.CharField(max_length=100) 

    published_date = models.DateField() 

    objects = BookManager() 

Now you can call Book.objects.recent_books() to get all books published after January 

1, 2020. 

7. Aggregation and Annotation 



Django ORM also supports aggregations like Count, Sum, Avg, Min, Max, and annotations for 

complex calculations. 

Example (Count books by publisher): 

from django.db.models import Count 

 

publishers = Publisher.objects.annotate(num_books=Count('book')) 

for publisher in publishers: 

    print(f"{publisher.name} has {publisher.num_books} books.") 

 

Many-to-Many Relationship Explained 

Many-to-Many Relationship: 

class Author(models.Model): 

    name = models.CharField(max_length=100) 

 

class Book(models.Model): 

    title = models.CharField(max_length=100) 

    authors = models.ManyToManyField(Author) 

 

The ManyToManyField defines a relationship where: 

 A book can have multiple authors. 

 An author can have written multiple books. 

This is a typical many-to-many relationship, like how a book can have multiple authors (think 

of anthologies or books with multiple contributors), and an author can write many books. 

What happens behind the scenes? 

When Django encounters ManyToManyField, it doesn’t just add a column in the book table to 

store the authors. Instead, it creates a join table that connects the two models, as shown 

below: 

 Books table: A table that stores the Book records (with columns like id, title, etc.). 

 Authors table: A table that stores the Author records (with columns like id, name, 

etc.). 

 Book-Author (join table): This is an automatically created table by Django to 

manage the many-to-many relationship. It stores the mapping between books and 

authors. It typically looks like this: 

book_id author_id 

1 1 

1 2 

2 1 



book_id author_id 

3 3 

Each row in this table links one book to one author. So: 

 Book with id=1 is written by authors with id=1 and id=2. 

 Book with id=2 is written by author with id=1. 

 Book with id=3 is written by author with id=3. 

 

Why use Many-to-Many? 

This relationship is useful when: 

 Books can have multiple authors. 

 Authors can have written multiple books. 

 

For example, consider a book like "The C Programming Language". It has two authors, 

Brian Kernighan and Dennis Ritchie, but each of them could have written many other 

books, so this many-to-many relationship makes sense. 

Interacting with the Models in Django 

Let’s look at how to use these models in practice. 

Creating an Author and Book 

# Create authors 

author1 = Author.objects.create(name="Brian Kernighan") 

author2 = Author.objects.create(name="Dennis Ritchie") 

 

# Create a book 

book = Book.objects.create(title="The C Programming Language") 

 

# Add authors to the book 

book.authors.add(author1, author2) 

 First, we create two Author instances (author1 and author2). 

 Then we create a Book instance (book). 

 Finally, we use the add() method of the ManyToManyField to add authors to the 

book. Django automatically manages the relationship through the join table. 

Retrieving Data 

You can easily retrieve data from these models. 

 Get a book and its authors: 



book = Book.objects.get(id=1) 

authors = book.authors.all() 

print([author.name for author in authors]) 

This will print the names of all authors associated with the book. 

 Get all books by an author: 

author = Author.objects.get(id=1) 

books = author.book_set.all()  # `book_set` is the reverse 

relationship, automatically created by Django. 

print([book.title for book in books]) 

This will print the titles of all books written by the author. 

 

Removing an Author from a Book 

If you want to remove an author from a book, you can use the remove() method: 

book.authors.remove(author1) 

This will remove author1 from the book without deleting the author or the book itself. 

Clearing All Authors from a Book 

If you want to remove all authors from a book, use the clear() method: 

book.authors.clear() 

This will remove all authors associated with the book, but the Book and Author records will 

still exist in the database. 

Conclusion 

 The Author model represents authors and has a single field, name. 

 The Book model represents books and has a ManyToManyField to associate multiple 

authors with a book. 

 The ManyToManyField creates a join table behind the scenes to manage the 

relationship between books and authors. 

 You can easily add, remove, and retrieve authors for books (and vice versa) using 

Django’s ORM methods. 

 

 

 

 



 

 

 

 

 

 

 

 

The Profile Model 

class Profile(models.Model): 

    user = models.OneToOneField(User, on_delete=models.CASCADE) 

    bio = models.TextField() 

 

1. What is the Profile model? 

This is a Django model named Profile, which typically represents a user profile. It might 

be used in an application to store additional information about a user (such as their bio, 

profile picture, etc.), which is not included in the default User model provided by Django's 

authentication system. 

2. Fields in the Profile Model 

user = models.OneToOneField(User, on_delete=models.CASCADE) 

 OneToOneField: This is a one-to-one relationship between the Profile model and 

the User model. 

o This means each Profile is associated with exactly one User, and each User 

can have only one Profile. 

o In contrast to a ForeignKey (which represents a many-to-one relationship), a 

OneToOneField ensures that the relationship is unique for each side. So, no 

two profiles can be linked to the same user. 

 User: This refers to the built-in Django User model, which handles authentication 

(like usernames, passwords, email, etc.). The User model is the default model used in 

Django’s authentication system. 

o Django provides this model to store user-related information like username, 

email, password, etc. 

o The Profile model will store additional information related to the user that 

isn't already included in the User model. 



 on_delete=models.CASCADE: This defines the behavior when the linked User record 

is deleted. 

o models.CASCADE means that if the User associated with a Profile is deleted, 

then the related Profile will also be deleted. 

o It's important because if a user is deleted, you generally want to remove their 

profile as well, maintaining data integrity. 

bio = models.TextField() 

 bio: This field represents a text field where you can store a biography (or any other 

text) about the user. It’s a free-form field where users can write longer pieces of text. 

 models.TextField(): 

o This is a field type that stores longer pieces of text (without any character 

limit, unlike CharField, which has a max_length parameter). 

o It’s used here because a user's bio can be of varying length and may contain a 

lot of information, so it doesn’t need a fixed maximum length. 

What Does This Model Do? 

This model creates a profile for each user in the system, with a bio as additional information. 

For example, this is a common pattern for user profile extensions where you store things like: 

 A short description or biography (bio field). 

 Profile pictures, preferences, or settings (which would be added as more fields). 

In Django, you would use this Profile model to store any user-specific data that isn't part of 

the default User model. 

Usage Example 

Creating a Profile for a User 

1. Create a User (normally you would do this via Django’s authentication system, but 

here’s an example): 
2. from django.contrib.auth.models import User 
3. user = User.objects.create_user(username="john_doe", 

password="password123") 

4. Create a Profile for the User: 

Now, using the Profile model, you can create a profile for that user. 

profile = Profile.objects.create(user=user, bio="I am a software 

developer.") 

5. Accessing the Profile: 

Once a user and profile are created, you can access the profile easily by referring to 

the user.profile relationship (Django automatically creates this reverse 

relationship): 

user_profile = user.profile 



print(user_profile.bio)  # Output: "I am a software developer." 

Similarly, if you have a Profile instance, you can access the related User like so: 

profile_user = profile.user 

print(profile_user.username)  # Output: "john_doe" 

Why Use OneToOneField? 

This type of relationship is helpful when you want to extend the User model by adding more 

information, but you want to keep it as a separate model to ensure a clean separation of 

concerns. 

In Django, you might prefer using a Profile model with a OneToOneField to the User 

model because: 

 Separation of concerns: It allows the profile data to be managed separately from the 

core user data (like authentication-related fields). 

 Scalability: You can easily add new fields to the Profile model as needed without 

modifying the User model, which can be tricky, especially in production databases. 

 Custom data: Users might have custom data that is unique to them, such as 

preferences, extra details, or social media links, which you can store in the profile. 

Default User Profile with Django 

If you are using Django's built-in User model and need to store extra information (like a bio, 

avatar, etc.), it's common to use a Profile model with a OneToOneField to extend the 

functionality of the User model. 

In fact, many tutorials and projects use this pattern to implement a "profile" for each user in 

Django-based applications. 

Conclusion 

 The Profile model creates a one-to-one relationship with the User model, meaning 

each user can have only one associated profile, and each profile is associated with 

only one user. 

 The bio field allows storing a free-text description about the user, extending the 

information stored in the User model. 

 The on_delete=models.CASCADE ensures that if a user is deleted, their profile is also 

automatically deleted, maintaining the integrity of the data. 

 


