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Preface





The growing need for effective communication between applications and the importance of data-driven decision-making has made APIs a fundamental part of modern technology. Ultimate Web API Development with Django REST Framework explores the core principles of building robust and scalable APIs, with a strong emphasis on the Test-Driven Development (TDD) approach to create reliable, maintainable, and high-quality software.


This book is thoughtfully structured to guide readers through mastering the Django REST Framework. It introduces Python enthusiasts to the foundations of web APIs and illustrates their practical use in real-world scenarios. By the time you finish, you will have a thorough understanding of API architecture, enhanced Python programming skills, and hands-on experience developing a recommendation system.


Adapted for backend and full-stack developers, as well as data scientists and engineers, this book bridges the gap between web development and data science. It is especially valuable for those with experience in one field but limited exposure to the other, helping readers broaden their expertise and build confidence in both areas. Covering everything from basic concepts to advanced techniques in optimization and deployment, it equips you with the knowledge and tools needed to succeed in today’s tech-driven world.


Whether you are new to API development or an experienced developer aiming to expand your skills, this book delivers practical strategies and actionable insights to elevate your expertise with the Django REST Framework.


Chapter 1. Django REST and TDD Essentials: This chapter introduces the fundamentals of Django REST Framework and Test-Driven Development (TDD), covering models, serializers, and views, along with writing tests using Pytest. Readers will set up a foundational project to apply TDD concepts.


Chapter 2. Building and Testing Basic APIs: This chapter focuses on designing and implementing simple APIs with Django REST Framework, emphasizing CRUD operations, serializers, API views, and refactoring through TDD practices.


Chapter 3. Data Models and Processing in Data Science: In this chapter, readers will learn how to design data models for data science projects, build APIs for data ingestion, and process and transform data using Django integrated with data science libraries.


Chapter 4. Asynchronous Tasks and Data Processing: This chapter covers implementing background tasks with Celery, testing data flows, and handling large data sets for scalable data processing.


Chapter 5. Securing and Scaling Data Science APIs: In this chapter, readers will learn to secure APIs using custom authentication and permissions, implement strategies for scaling APIs, and ensure data security and privacy when handling sensitive or high-volume data.


Chapter 6. Developing a Data Science Project: This chapter provides a comprehensive case study on building a recommendation engine, showcasing the integration of complex data structures, algorithms, and API endpoints in the Django REST Framework.


Chapter 7. Documenting and Optimizing Your API: In this chapter, readers will explore techniques for creating comprehensive API documentation, tools for documentation, and methods to optimize API performance for efficiency and scalability.


Chapter 8. Deploying Your Data Science API: This chapter covers the steps to prepare a data science API for production, including deployment strategies, best practices for maintaining APIs, and monitoring them in live environments.


Chapter 9. Final Thoughts and Future Directions: The concluding chapter summarizes the book's key lessons, highlights best practices in API development and data science, and explores future trends in API and data science integration.
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CHAPTER 1


Django REST and TDD Essentials



Introduction

This chapter introduces key concepts for modern API development with Python and Django Rest Framework. You will learn the principles of HTTP and the basics of Django Rest Framework. We will explore the dynamic and strongly typed nature of Python, how to handle web requests with HTTP, and Django’s “batteries-included” approach for building web applications. By showing you the importance of Test-Driven Development (TDD) and version control with Git, we will guide you through developing robust and maintainable code. Additionally, we will touch on Python’s standard library and Django’s project setup. This chapter sets the stage for understanding essential web development concepts and practices.

Structure

In this chapter, we will discuss the following topics:


	Introduction to Python

	What is HTTP?

	Introduction to Django

	TDD Concepts and Workflow in Django

	Building Basic Models in Django

	Writing Tests Using Pytests

	Introduction to Git

	Project Introduction



Introduction to Python

Python is a high-level interpreted programming language. Due to its high level, it allows the development of complex applications with fewer lines of code compared to many other languages.

Unlike many languages that use semicolons or braces to mark the end of a statement, Python relies on newlines and tabulations.

# Initialize counter

count = 1

# Loop from 1 to 10

while count <= 10:

# Check if the number is even

if count % 2 == 0:

print(f"{count} is even")

else:

print(f"{count} is odd")

# Increment the counter

count += 1

The provided code demonstrates a loop that executes as long as the variable count remains less than or equal to 10. Within the loop, we check if the count is even by using the modulus operator %. If the count is divisible by 2 (count % 2 == 0), it prints that the number is even. Otherwise, it prints that x is odd. After each iteration, x is incremented by 1 with x += 1.

Indentation can be seen in the loop when everything runs at the same level. The same applies to the conditionals if and else. The code inside the while will be executed until the condition is false.

Python is a strongly typed language, enforcing strict type constraints without implicit conversion between types. It is dynamically typed, meaning it determines variable types at runtime instead of statically typed languages that perform type checking at compile time. Let us see what strongly typed and dynamically typed means with examples:

def add(a, b):

return a + b

# Calling add with integers

result1 = add(5, 7)

print(result1)  # Output: 12

# Calling add with strings

result2 = add("Hello, ", "World!")

print(result2)  # Output: Hello, World!

# Attempting to add incompatible types

result3 = add("Number: ", 5)

print(result3)  # This will raise a TypeError at runtime

In the preceding code, the function add uses the binary operator + against the parameters a and b. When we call the function add with parameters of the same type, the function will return the result of the operation. However, a TypeError will be raised at runtime when the types differ. Type compatibility is only checked at runtime.

Being strongly typed means it fails on implicit type conversions. Let us see an example to understand what it means:

a = 10  # Integer type

b = "5"  # String type

# Attempting an arithmetic operation between an integer and a string

result = a + b

In this code snippet, we attempt to add an integer (a) to a string (b). Because Python is a strongly typed language, it does not implicitly convert the string b into an integer to perform the addition. Consequently, this code will raise a TypeError at runtime, indicating that you cannot directly add an int (integer) and str (string) due to their incompatible types.

The categorization of programming languages is often based on their typing discipline (static versus dynamic) and type strength (strong versus weak). The following table outlines how various programming languages fall into these categories:








	
	
Statically Typed


	
Dynamically Typed





	
Strongly Typed


	
Java, C#


	
Python, Ruby





	
Weakly Typed


	
C, C++


	
JavaScript, PHP






Table 1.1: Categorization of programming languages based on two different typing characteristics

Understanding Variables as References

Python differs from other programming languages; it doesn’t need to declare variable types beforehand. In Python, variables act as pointers to objects, not the objects themselves.

To understand how it works, check this simple Python code:

x=5

y=x  # At this point, x and y point to the same object 5.

x=10 # Now, x points to a different object, 10, but y points to 5.


F-Strings


The Python Enhancement Proposal (PEP) 498 (https://peps.python.org/pep-0498/) proposed adding f-strings to the Python language and it was introduced in Python 3.6. F-string is a way to include the value of Python expressions inside string literals. F-strings are denoted by an f or F prefix before the opening quotation mark of a string literal.

name = "Pepe"

age = 23

message = f"Hello, {name}. You are {age} years old."

print(message)

The output will be:

>>> Hello, Pepe. You are 23 years old.

F-string also supports formatting options when using the curly braces:

number = 3.13

formatted_number = f"{number:08.2f}"

print(formatted_number)

The preceding f-string specifies options after the colon “:”. The 08 specifies that the string should be at least eight characters and the .2f dictates that the number will be formatted with two decimal places. The string will be padded with zeros:

>>> 00003.13

There are plenty of options when using the f-string. Make sure to check Python documentation at: https://docs.python.org/3/library/string.html#formatspec

Data Structures

Python has a rich set of built-in data structures, allowing you to store and access data. Any Python programmer needs to know and understand these data structures.

Tuple

A tuple in Python is an ordered collection of immutable objects of fixed sizes. Once a tuple is created, changing its size is impossible and does not support item assignment.

# Let's create a new tuple

tuple_1 = (1,2,3)

# Access the element at position 0

tuple_1[0]

>> 1


Lists


A list is an ordered collection of objects that does not have a fixed length, and it supports item assignment.

# Let's create a new list

example = [1,2,3]

# Access the element at position 0

example[0]

>>> 1

# change the element in position 0

example[0] = -1

# You can iterate through a list

for index, element in enumerate(example):

print(f"element {element} at index {index}")

The form iterates through the elements of the list. Enumerate is a Python built-in function that adds a counter to an iterable and returns it as an enumerate object.

Set

A Set is an unordered collection of unique objects with no fixed size. Since it is unordered, it is not subscriptable.

# Let's create a new set

example = {1,2,3}

# print the size of the set

print(len(example))

>>> 3

# We can check if an element exists using the in-operator

1 in example

>>> True

# if we add an existing element, its size does not change

example.add(1)

len(example)

>>> 3

# We can do a set difference

example - {1}

>>> {2, 3}

# or intersection

example.intersection({1})

>>> {1}

Dictionary

Dictionaries are key-value stores that are indexed by keys and are unordered. In Python, it is widespread to work frequently with dictionaries.

# Let's create a dictionary

example = {"key_1": 1, "key_2": "value" }

# It is possible to access the value using a valid key

example["key_1"]

>>> 1

# The get operator gets the key or the default value

example.get("key_3", None)

>>> None

# It is possible to iterate a dictionary

for key, value in example.items():

print(f"key {key} value {value}")

Functions

Python uses indentation to define blocks of code:

def hello_world(name: str, greeting="Hello") -> None:

print(f"{greeting} world! {name}")

for i in range(1, 100):

print(i)

Functions are defined with a def keyword, and support positional and keyword arguments, as shown in the function hello_world.

In programming, there are two ways to pass arguments to a function when it is called: pass by reference or pass by value. When a function argument is passed by reference, the function receives a reference to the original variable rather than a copy of its value.

Pass by copy (value) means a function receives a copy of the argument’s value. Changes to this copy do not affect the original variable.

Python employs a mechanism often described as ‘pass-by-object-reference’ or ‘pass-by-assignment’. The function receives a reference to the object and is not copied. How the function interacts with the passed object depends on whether the object is mutable or immutable.

Let us see an example with immutable objects:

from typing import Any

def modify(x: Any) -> Any:

x = x + 1

return x

a = 5

print(modify(a))  # Prints: 6

print(a)       # Prints: 5, showing 'a' is unchanged outside the function

Numbers, strings, and tuples are examples of immutable objects. When you pass an immutable object to a function and that function attempts to modify it, a new object is created and assigned within the function’s local scope.

With mutable objects, the behavior is different, and the object is changed, producing a side effect:

def modify(lst: list) -> None:

lst.append(4)  # Modifies the list in-place

my_list = [1, 2, 3]

modify(my_list)

print(my_list)  # Prints: [1, 2, 3, 4], showing 'my_list' was modified by the function

As a good practice, you should avoid side effects and your functions should not modify the mutable objects passed as arguments.

Classes and Objects

A class in Python is a blueprint for instantiating objects, which has a set of attributes and methods. An object is an instance of a class. Each object can share a common behavior through methods defined in the class.

class SpruceMoose:

def __init__(self, name):

self.name = name

def quack(self):

print("Quack!")

class Duck:

def quack(self):

print("Quack Quack!")

In the preceding code, we can see two Python classes. The SpruceMoose has two methods implemented: the __init__ and the quack. Methods with double underscore are known as “dunder” or “magic” methods. Dunder methods allow your classes to implement and interact with built-in Python operations. They allow you to define how your objects should behave in various contexts, such as when they are being added together, represented as strings, or compared.

# Creating instances of the classes

moose = SpruceMoose("Spruce")

duck = Duck()

# Calling the quack method on each instance

moose.quack()  # This will print "Quack!"

duck.quack()   # This will print "Quack Quack!"

The code prints the "Quack!" and "Quack Quack!" respectively.

Error Handling

An exception is an unexpected event that disrupts the normal flow of a program. When an exception occurs, Python creates an Exception object that will propagate up the call stack. Handling exceptions is crucial for writing robust code that can deal with unexpected errors gracefully. Python uses a try-except block to catch exceptions. Let us see an example when Python code tries to access a key that does not exist in a dictionary:

def main():

traffic_light = {"red": 2, "green": 0, "yellow": 1}

traffic_light["blue"]

main()

print("finish")

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

File "<stdin>", line 3, in main

KeyError: 'blue'

If we want our program to print “finish”, we need to handle the KeyError exception properly:

>>> try:

…  main()

… except KeyError as ex:

…  print(f"Key {ex} does not exists")

… print("finish")

>>> Key 'blue' does not exist

>>> finish

The new code with the try-except catches the exception and prints that the “blue” key does not exist. Finally, it prints “finish”. There are situations when the function body we call is more complex and could return another type of exception. In this case, our try-except will only catch the KeyError. In this situation, it is tempting for developers to catch the generic exception, and by doing this, it will catch all possible exceptions. It is a good practice to catch specific exceptions, not generic ones since it could catch unexpected errors and obscure the program’s logic.

Python try-except also supports else and finally clauses. Let us see an example:

def divide_function(n: int) -> None:

try:

result = 0 / n

except ZeroDivisionError:

print("Divided by zero.")

else:

print("Division successful.")

finally:

print("Always printed.")

The divide_function accepts an integer "n", which is used as a divisor in the division. Then n equals zero, it will print "Divided by zero." and "Always printed.". When n is not equal to zero, it will print "Division successful." and "Always printed.". The else branch is only executed when there is no exception and the finally is always executed. Usually, the final branch is used to clean up resources or close connections.

Duck Typing

Duck typing is a term used in dynamic languages that do not have robust type systems. The idea comes from the phrase, “If it looks like a duck, swims like a duck, and quacks like a duck, then it probably is a duck.” Since our two classes implement the quack method, instances of both SpruceMoose and Duck fulfill an interface and allow objects to be interchanged regardless of their type.

Polymorphism

Polymorphism is the ability of different objects to respond to the same method call. Duck typing can be seen as a polymorphism, where an object’s compatibility is determined at runtime by the methods it implements, not by its inheritance hierarchy.

Python supports multiple class inheritance, allowing polymorphism.

class Airplane:

def __init__(self, name):

self.name = name

def horn(self):

raise Exception("Airplanes do not need a horn!")

class SpruceMoose(Airplane):

def horn(self):

print("Honk Beep hoonk!")

The preceding code shows an example of class inheritance. The horn method is overridden in the SpriceMoose class.

Generators

Simple Generators were introduced in the PEP255 (https://peps.python.org/pep-0255/). The PEP was accepted and introduced in Python 2.2. Generators simplify the creation of iterators. The PEP255 also introduced the yield statement to Python, which allows the suspension and resumption of the execution of a function. Generators are defined as a function, but instead of returning a value with a return, it yields a sequence of values using the yield.

from typing import Generator

def fibonacci() -> Generator[int, None, None]:

current, next_value = 0, 1

while True:

yield current

current, next_value = next_value, current + next_value

The fibonacci function generates an infinite sequence of Fibonacci numbers using a generator. It efficiently produces values on-demand without precomputing or storing the entire sequence by continuously yielding the following number. This approach showcases the power and efficiency of Python’s generators for handling infinite sequences in a resource-friendly manner.

Here is an example of how to use the fibonacci to generate the first 10 numbers:

for index, fib_number in enumerate(fibonacci()):

print(fib_number)

if index > 10:

break

The preceding code iterates the Fibonacci numbers using the enumerate. Enumerate is a built-in Python function that adds a counter to an iterable, enabling you to loop over something and have an automatic counter. The loop body prints the Fibonacci number and checks if the index is more than 10. When it is bigger, it stops the iteration; otherwise, it will loop indefinitely.

Like list comprehensions, generator expressions allow you to create generators concisely and straightforwardly. They look a lot like list comprehensions but use parentheses instead of square brackets:

squares = (x*x for x in range(10))

The generator above computes the square of each number from 0 to 9.

Later in the Pytest section, we will see that understanding generators is critical in creating test fixtures.

Decorators

Decorators were introduced by PEP318 (https://peps.python.org/pep-0318/) and have been available since Python 2.4. Decorators allow the modification of functions and methods using other functions. They are denoted by the @ symbol and placed above a function definition. Decorators make the code clean, enabling code reuse.

def log_args(func):

def wrapper(*args, **kwargs):

print(f"Arguments were: {args}, {kwargs}")

return func(*args, **kwargs)

return wrapper

The log_args decorator logs the arguments of a function. The wrapper function captures the decorated function’s arguments (*args for positional and **kwargs for keyword arguments) and prints them before calling the original function with those arguments. This pattern allows developers to inject logging or other pre- and post-invocation behavior into any function, improving debugging and monitoring without altering the original function’s code.

Here is an example of how to use the log_args decorator:

@log_args

def add(x, y):

return x + y

When we call add, it will print the arguments:

add(10, 2)

Arguments were: (10, 2), {}

Later in the pytest section, we will often use decorators since most of the pytest features are used by decorators.

Standard Modules

Python’s standard library is vast and includes numerous modules. Given its broad scope, covering all of it in an introductory segment is impossible. This section will show the most common modules used while working with a Django project.

Let us start with pathlib. The pathlib is an object-oriented module to handle filesystem paths. One of its common uses is in the project settings.

Let us see an example:

from pathlib import Path

# BASE_DIR is the project root (the directory containing manage.py)

BASE_DIR = Path(__file__).resolve().parent.parent

# This is how you would define the location of the static files directory

STATIC_ROOT = BASE_DIR / "staticfiles"

As you can see, the “/” is the operator to join paths; the pathlib module was introduced in Python 3.4, and it offers a great way to handle the filesystem.

JavaScript Object Notation (JSON) is a universally recognized format for storing and transferring data. Serialization refers to converting objects into JSON format, whereas deserialization involves converting JSON back into objects. The standard library has a module that works with JSON, the json module.

Here are some examples of how to use the JSON module:

import json

# let's create a dictionary to represent a person

person =  {

"name": "John",

"age": 30

}

# serialization of the object

person_json = json.dumps(person)

# deserialization of the json, loads returns a dictionary

person_dict = json.loads(person_json)

assert person == person_dict

When the object is not serializable, dumps will raise TypeError. To make the object serializable, you must provide a function that translates the object to a dictionary and pass it using the default parameter.

class Person:

def __init__(self, name, age):

self.name = name

self.age = age

def person_serializer(obj: Any) -> dict:

if isinstance(obj, Person):

return {"name": obj.name, "age": obj.age}

raise TypeError(f"Type {type(obj)} not serializable")

p = Person("John", 30)

import json

json.dumps(p, default=person_serializer)

The datetime module is another helpful module to learn. While Django provides several utilities for handling date-times, there might be occasions when it is necessary to resort to the functionalities of the standard datetime module. Let us see an example of the helpful timedelta function:

from django.utils import timezone

from datetime import timedelta

# with Django it's important to always use datetime timezone aware

current_datetime = timezone.now()

# let's add 7 days to the current_datetime

future_datetime = current_datetime + timedelta(days=7)

Python offers a plethora of other modules to explore. We advise readers to consult the official Python documentation for a deeper understanding of these modules.


Setting Up the Python Environment


Developers usually work on several projects at once and these projects have their dependencies and different Python versions. The Python eco-system has several tools to manage multiple projects on the same machine. Virtualenv is a tool in Python used to create isolated Python environments. Each virtualenv will have a different set of libraries installed and the developer can easily switch between them.

There are other tools like pyenv and poetry but in this book, we will use a tool that offers a unified experience rye. Rye is a project and package management tool for Python. It will allow us to install different Python versions, have different virtual environments, and manage project dependencies.

First, download rye from the official website https://rye-up.com/; once you have the binaries downloaded for your operating system, make it executable and move it to your PATH directory:

gunzip rye-aarch64-macos.gz

chmod +x ./rye-aarch64-macos

move rye-aarch64-macos rye

./rye

Now let us install Python 3.12 using rye:

rye fetch 3.12

The next step is to initialize our project directory. We can do this with rye:

mkdir recommendation_system

cd recommendation_system

rye init

The command will create a Python project structure with the following directory tree:

$ tree -f  recommendation_system

recommendation_system

├── recommendation_system/README.md

├── recommendation_system/pyproject.toml

└── recommendation_system/src

└── recommendation_system/src/recommendation_system

└── recommendation_system/src/recommendation_system/__init__.py

Rye will create an empty README.md. This file usually includes a project description and a quick start for developers. Then we have the pyproject.toml file, a configuration file for a Python project. This file was introduced in PEP518 (https://peps.python.org/pep-0518/). The file pyproject.toml also contains settings for dependency management, package metadata, tool configurations, and more. The file objective is to standardize configuration settings and stages of project development. Finally, we have our src directory, where we will put the source code of our Django project. The __init__.py file in Python marks directories on disk as Python package directories.

Now we will create the virtualenv:

rye sync

For adding dependencies, you will need to use rye:

rye add django

rye sync

Linting

Linters are tools that analyze the source code to detect errors, bugs, or style errors. Using a linter with Python is very important due to the dynamic typing, meaning that types are checked at runtime. Linters such as Mypy can perform static type checking to catch these errors early. Linters also ensure that code adheres to style guides like PEP 8, improving readability and maintainability.

You can install linter as a development dependency using the flag --dev:

rye add --dev ruff mypy

rye sync

rye run black

Every time we add a new dependency, we need to sync. Rye allows the execution of black using the run command, as shown.

Type Hints

Type hints were introduced in PEP 484 (https://peps.python.org/pep-0484/) and became part of Python 3.5. Type hints or annotations are a way to explicitly specify the type of variables, function parameters and return types. Due to the nature of dynamically typed languages like Python, type annotations help developers unfamiliar with the project since they are also tools for documents. Type annotation can also be used to do static checks. For example, tools such as Mypy can analyze the code for type consistency without executing it.

Let us see some examples of how to use type hints with Python:

age: int = 25

name: str = "Pepe"

The preceding example shows how to annotate variables with their expected type.

numbers: list[int] = [1, 2, 3]

student_scores: dict[str, int] = {"Alice": 90, "Bob": 95}

It is also possible to annotate collections, as shown in the previous code snippet.

def greet(name: str) -> str:

return f"Hello, {name}"

Functions can have their parameters and return values annotated, as shown in the greet function.

Understanding HTTP

The Hypertext Transfer Protocol (HTTP) is a request-response protocol used for communication between a client and a server. When a client requests access to a specific resource via a URL, the server processes this request and returns a response with the content. A URI is a string of characters to identify a name or a resource. A URL is a specific type of URI that identifies a resource and provides the schema to access it (HTTP, HTTPS, and more). HTTP protocol uses methods for interacting with the server and responses have status codes. Knowing how to use the HTTP protocol is essential when building an API. It is stateless, meaning there is no memory between each request and they are independent.

Let’s review the different HTTP methods:










	
HTTP Method


	
Description


	
Idempotent


	
Safe


	
Use case





	
GET


	
Returns a representation of the resource.


	
Yes


	
Yes


	
Retrieve data without changing it.





	
POST


	
Sends data to be processed on the server. Usually, it changes the state of the server.


	
No


	
No


	
Create new instances of an object.





	
PUT


	
Sends data to update an existing resource or creates a new one if it does not exist.


	
Yes


	
No


	
Update an object with new data.





	
DELETE


	
Deletes the specified resource.


	
Yes


	
No


	
Remove an object.





	
HEAD


	
It is the same as GET, but the server only returns the headers. The body is empty.


	
Yes


	
Yes


	
Retrieve metadata without the body.





	
CONNECT


	
Establishes a tunnel to the server identified by the target resource.


	
No


	
No


	
Used for SSL tunneling.





	
OPTIONS


	
Returns the communication options for the specified resource.


	
Yes


	
Yes


	
Discovering allowed methods on a resource.





	
TRACE


	
Performs a message loop-back test along the path to the target resource.


	
Yes


	
Yes


	
A debugging tool to see changes made by intermediaries.





	
PATCH


	
Sends partial data to update a resource.


	
No


	
No


	
Partial update of an object.






Table 1.2: HTTP Methods

It is a standard practice for servers to return a status code with every response to a client’s request. The status code indicates if the request was successful or not. Status codes are categorized into five different classes:


	
1xx: Informational. The server has received the initial part of a request and is still processing it, but additional steps are required to complete the request.

	
2xx: Success. Indicates that the request was accepted, processed and accepted by the server.

	
3xx: Redirection. Indicates that the client needs to perform an additional operation to complete the request, often involving a redirect to another URI.

	
4xx: Client errors. The request contains invalid syntax and the server rejects it. The client it needs to modify the request before resending it.

	
5xx: Server errors. The server failed to process the request due to an unexpected error.




Info:

Idempotent means the method can be called multiple times with the same parameters and should return the same result. Idempotency is a critical property to have when building APIs.

Safe means that the methods should be read-only and not change the server’s status.

It is important to understand that you can implement a GET endpoint that is not idempotent and safe, but you should never do this. When an API does not stick to the expected behavior, its users will have a hard time, and the API design will be poor.



Here is a list of relevant status codes when developing an API:








	
Status Code


	
Category


	
Description





	
200


	
Success


	
Ok. The request was processed successfully. Usually returned when doing a GET, PUT or POST.





	
201


	
Success


	
Created. Successfully created the resource. Usually returned when making POST requests.





	
204


	
Success


	
No content. Successfully processed the request. Usually returned when deleting a resource.





	
301


	
Redirection


	
Moved Permanently. Indicates that the resource has been moved to a new URI permanently.





	
302


	
Redirection


	
Found. Temporarily redirects to a different URI, suggesting future requests still use the original URI.





	
400


	
Client Error


	
Bad Request. The request was malformed or invalid, which is common in API calls with incorrect parameters.





	
401


	
Client Error


	
Unauthorized. The request lacks valid credentials, indicating that authentication is required and has failed or not been provided.





	
403


	
Client Error


	
Forbidden. The server understands the request but refuses to process it, often due to insufficient permissions.





	
404


	
Client Error


	
Not Found. The resource was not found.





	
405


	
Client Error


	
Method not allowed. The method used in the request is not allowed for the resource.





	
409


	
Client Error


	
Conflict. The request conflicts with the current state of the server. Usually happens when there is a duplicate entry or editing conflict.





	
422


	
Client Error


	
Unprocessable Entity. The request was well-formed but could not be followed due to semantic errors.





	
429


	
Client Error


	
Too many requests. The client has sent too many requests in a short time.





	
500


	
Server Error


	
Internal Server Error. A generic error message when the server encounters an unexpected condition.





	
502


	
Server Error


	
Bad Gateway. The server acted as a gateway or proxy and received an invalid response from the upstream server.





	
503


	
Server Error


	
Service Unavailable. The server is not ready to handle the request, typically due to maintenance or overloading.





	
504


	
Server Error


	
Gateway Timeout. The server acted as a gateway or proxy and did not receive a timely response from the upstream server.






Table 1.3: Most common HTTP Status

HTTP headers describe the properties of data sent in requests or responses, carrying metadata such as the data’s format, encoding, length, and instructions for its processing by the client or server.

There exist four types of headers:


	
General: Not related to the data sent in the body. They can exist in the request or response.

	
Entity: Has information about the body sent. This type usually refers to the length or MIME type.

	
Request: These headers include information about the resource to be fetched or the client. Examples are the format for the response or details about the client software.

	
Response: Additional data about the returned response, like the location or information about the server.



Here is a list of the most common HTTP headers:








	
Header name


	
Type


	
Description





	
Content-type


	
Entity


	
Specifies the format of the data in the request or response body.





	
Content-Length


	
Entity


	
Specifies the size in bytes of the data in the response body.





	
User-Agent


	
Request


	
Contains information about the client software.





	
Accept


	
Request


	
Informs the server of the formats that the client can process





	
Authorization


	
Request


	
Contains a security token used to authenticate against the server.





	
Cookie


	
Request


	
Contains stored HTTP cookies previously sent by the server with the Set-Cookie header.





	
Location


	
Response


	
Used in responses to indicate the URL to redirect a page to or where a new resource was created.







OEBPS/nav.xhtml




Table of Contents





		Cover Page



		Title Page



		Copyright Page



		Dedication Page



		About the Author



		About the Technical Reviewer



		Acknowledgements



		Preface



		Errata



		Table of Contents



		1. Django REST and TDD Essentials



		Introduction



		Structure



		Introduction to Python



		Understanding Variables as References



		F-Strings



		Data Structures



		Tuple



		Lists



		Set



		Dictionary



		Functions



		Classes and Objects



		Error Handling



		Duck Typing



		Polymorphism



		Generators



		Decorators



		Standard Modules



		Setting Up the Python Environment



		Linting



		Type Hints







		Understanding HTTP



		Restful API Principles



		OpenAPI







		Introduction to Django



		TDD Concepts and Workflow in Django



		Building Basic Models in Django



		Writing Tests Using Pytest



		Introduction to Git



		Project Introduction







		Conclusion



		Questions



		Exercises







		2. Building and Testing Basic APIs



		Introduction



		Structure



		API-First Design Approach



		Designing Simple APIs with Django REST Framework



		Testing API Views



		Writing and Testing Serializers



		Developing CRUD Operations



		Refactoring Code with TDD



		Conclusion



		Questions



		Exercises







		3. Data Models and Processing in Data Science



		Introduction



		Structure



		Movie Recommendation System



		Designing Data Models for Data Science Projects



		Extending the Models



		API Architecture



		Creating Endpoints for the User Profile



		Understanding SPARQL



		Getting the Data for Our Project



		Creating and Testing APIs for Data Ingestion



		Conclusion



		Questions



		Exercises







		4. Asynchronous Tasks and Data Processing



		Introduction



		Structure



		Introduction to Background Task Processing



		Introduction to Celery



		Celery Local Development Environment



		Example Task with Celery



		Background Tasks with Celery and Django







		Testing Asynchronous Data Processing



		Refactor API for Background Task Processing



		Using Cloud File Storage



		Handling Large Data Sets and Long-Running Processes



		Conclusion



		Questions



		Exercises







		5. Securing and Scaling Data Science APIs



		Introduction



		Structure



		Understanding Django’s Authentication System



		Introduction to Django’s Middleware



		Understanding Django Middleware



		Setting Up the Django Admin







		Groups and Permissions



		Implementing Authentication Methods



		Basic Authentication



		Token Authentication



		JWT (JSON Web Token) Authentication







		Custom Permissions for Sensitive Data



		Ensuring Security in Data APIs



		Enforce HTTPS



		Use Secure Authentication Methods



		Implement Rate Limiting



		Validate Input Data



		Implement Proper CORS Handling



		Limit Data Exposure



		Log and Monitor API Usage



		Use Strong API Keys and Secrets Management



		Regularly Update Dependencies



		Conduct Security Audits and Penetration Testing







		Conclusion



		Questions



		Exercises







		6. Developing a Data Science Project



		Introduction



		Structure



		Introduction to Recommendation Engines



		The Recommendation Algorithm



		The Role of Cosine Similarity



		Preparing the Local Environment



		Cleanup the Data



		Recommendation System Implementation Using Django



		Validating Recommendation System with Unit Tests



		Recommendation System Implementation



		Conclusion



		Questions



		Exercises







		7. Documenting and Optimizing Your API



		Introduction



		Structure



		Introduction to OpenAPI



		Understanding OpenAPI



		Using OpenAPI



		Setting Up OpenAPI with drf-spectacular



		Documenting API Endpoints











		Performance Optimization Techniques for APIs



		Data Caching Techniques



		Reducing Payload Size



		Rate Limiting and Throttling







		Conclusion



		Questions



		Exercises







		8. Deploying Your Data Science API



		Introduction



		Structure



		Introduction to Gunicorn



		Configuring Gunicorn for Django Deployment



		Understanding and Creating Dockerfiles for Django



		Using the Image Registry



		Introduction to Kubernetes



		Cluster



		Node



		Scheduler



		Pods



		Deployments



		ReplicaSets



		Services



		ConfigMaps and Secrets



		Ingress



		StatefulSets







		Configuring a Kubernetes Cluster for a Django Application



		Adding Liveness and Readiness Probes



		Conclusion



		Questions







		9. Final Thoughts and Future Directions



		Introduction



		Structure



		Key Takeaways from the Book



		Best Practices in API Development and Data Science



		Future Trends in Web APIs and Data Science



		Final Thoughts and Encouragement for Continuous Learning



		Conclusion







		Index











Guide





		Title Page



		Copyright Page



		Table of Contents



		1. Django REST and TDD Essentials











OEBPS/images/line.jpg





OEBPS/images/qr.jpg





OEBPS/images/logo.jpg





OEBPS/images/qr1.jpg





OEBPS/images/cqr.jpg





OEBPS/images/cover.jpg
ANVA

Web API Development
with
Framework

Build Robust and Secure Web APIs with

Django REST Framework Using Test-Driven
Development for Data Analysis and
Management

Leonardo Luis Lazzaro





