@ FastAPI

FastAPI framework, high performance, easy to learn, fast to code, ready for production

Test [passing pypi package [v0.:141.1

python [3.10 | 3.11 | 3.12 | 3.13 | 3.14

Documentation: https://fastapi.tiangolo.com

Source Code: https://github.com/fastapi/fastapi &

FastAPI is a modern, fast (high-performance), web framework for building APIs with Python based
on standard Python type hints.

The key features are:

 Fast: Very high performance, on par with NodeJS and Go (thanks to Starlette and Pydantic).
One of the fastest Python frameworks available.

o Fast to code: Increase the speed to develop features by about 200% to 300%. *

» Fewer bugs: Reduce about 40% of human (developer) induced errors. *

» Easy: Designed to be easy to use and learn. Less time reading docs.

 Short: Minimize code duplication. Multiple features from each parameter declaratig

bugs.

» Robust: Get production-ready code. With automatic interactive documentation.


https://fastapi.tiangolo.com/
https://fastapi.tiangolo.com/
https://github.com/fastapi/fastapi/actions?query=workflow%3ATest+event%3Apush+branch%3Amaster
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https://pypi.org/project/fastapi
https://pypi.org/project/fastapi
https://pypi.org/project/fastapi
https://pypi.org/project/fastapi
https://fastapi.tiangolo.com/
https://github.com/fastapi/fastapi

» Standards-based: Based on (and fully compatible with) the open standards for APIs:
OpenAPI & (previously known as Swagger) and JSON Schema

* estimation based on tests conducted by an internal development team, building production applications.
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FastAPI mini documentary

There's a FastAPI mini documentary = released at the end of 2025, you can watch it online:
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Typer, the FastAPI of CLIs

B Typer

Typer is FastAPI's little sibling. And it's intended to be the FastAPI of CLlIs.

Requirements
FastAPI stands on the shoulders of giants:

o Starlette = for the web parts.

e Pydantic 7 for the data parts.

Installation

First, install uv 7, and then add FastAPI to your project:

4


https://www.youtube.com/watch?v=mpR8ngthqiE
https://typer.tiangolo.com/
https://typer.tiangolo.com/
https://typer.tiangolo.com/
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https://docs.astral.sh/uv/getting-started/installation/

Note: Make sure you put "fastapi[standard]" in quotes to ensure it works in all terminals.

If you prefer to use pip,install fastapi[standard] inside a virtual environment. See the
installation guide o for the alternative steps.

Example

Create it

Create a file main.py with:

from fastapi import FastAPI

app = FastAPI()

ﬁ)app.get("/")
def read_root():
return {"Hello": "World"}

dapp.get("/items/{item_id}")
def read_item(item_id: int, q: str | None = None):
return {"item_id": item_id, "q": q}


https://fastapi.tiangolo.com/tutorial/#install-fastapi

o Or use async def ... v
If your code uses async / await,use async def:

from fastapi import FastAPI
app = FastAPI()
@app.get("/")

| async def read_root():
return {"Hello": "World"}

Rapp.get("/items/{item_id}")
async def read_item(item_id: int, q: str | None = None):
return {"item_id": item_id, "q": q}

Note:

If you don't know, check the "In a hurry?" section about async and await inthe docs

Run it

Run the server with:



https://fastapi.tiangolo.com/async/#in-a-hurry

@ About the command fastapi dev ...

The command fastapi dev reads your main.py file automatically, detects the FastAPI app in it,
and starts a server using Uvicorn

By default, fastapi dev will start with auto-reload enabled for local development.

You can read more about it in the FastAPI CLI docs

Check it

Open your browser at http://127.0.0.1:8000/items/5?q=somequery

You will see the JSON response as:

{"item_id": 5, "q": "somequery"}

You already created an API that:

» Receives HTTP requests in the paths / and /items/{item_id} .


https://uvicorn.dev/
https://fastapi.tiangolo.com/fastapi-cli/
http://127.0.0.1:8000/items/5?q=somequery

o Both paths take GET operations (also known as HTTP methods).
e The path /items/{item_id} has a path parameter item_id that should be an int.

e The path /items/{item_id} has an optional str query parameter q.

Interactive API docs
Now go to http://127.0.0.1:8000/docs

You will see the automatic interactive APl documentation (provided by Swagger Ul ):


http://127.0.0.1:8000/docs
https://github.com/swagger-api/swagger-ui

[ Fast API-Swagger Ul

& C ® 127.0.0.

Fast AP|

lopenapi.json

default 1'%

“ /items/{item_id} Read item Get
Parameters Try it out

Name Description

itern_jd % requirec
integer

(path)

q

string
(query)

Responses

Code Description Links

200 Successful Response No links

l applicationl/json v ]

Controls Accept header.

422 Validation Error No links

l applicationl/json v ]

Example Value Schema

"detail": [
{

"loc": [
"strina"

Alternative APl docs

And now, go to http://127.0.0.1:8000/redoc

You will see the alternative automatic documentation (provided by ReDoc ):


http://127.0.0.1:8000/redoc
https://github.com/Redocly/redoc

[@ Fast API-ReDoc X +

< C @ 127.0.0.1:8000/redoc

Q, Search...

=D Read Itemn Get FaSt Apl (O]O]

Download OpenAPI specification:

Documentation Powered by ReDoc

Read Item Get

itern_id

Responses

v 200 Successful Response

v 422 Validation Error

Response samples

Example upgrade
Now modify the file main.py to receive a body from a PUT request.

Declare the body using standard Python types, thanks to Pydantic.

from fastapi import FastAPI
| from pydantic import BaseModel




app = FastAPI()

class Item(BaseModel):
name: str
price: float
is_offer: bool | None = None

aapp.get( ||/||)
def read_root():
return {"Hello": "World"}

Qapp.get("/items/{item_id}")
def read_item(item_id: int, g: str | None = None):

return {"item_id": item_id, "q": q}

Qapp.put("/items/{item_id}")
def update_item(item_id: int, item: Item):
return {"item_name": item.name, "item_id": item_id}

The fastapi dev server should reload automatically.
Interactive API docs upgrade

Now go to http://127.0.0.1:8000/docs .

» The interactive APl documentation will be automatically updated, including the new body:

»


http://127.0.0.1:8000/docs

[ Fast API-Swagger Ul

& C ® 127.0.0.

Fast AP|

lopenapi.json

default 1'%

= |
‘ m /items/{item_id} Read item Get ‘

/items/{item_id} saveitem Put
Parameters Try it out

Name Description

item id % requirec
integer
(path)

Request body 7V applicationl/json v

Example Value | Schema

{
"name": "string",
"price": @,

"is_offer”: true
}

Responses

Code Description Links

200 Successful Response No links .

e Click on the button "Try it out", it allows you to fill the parameters and directly interact with the
API:




[ Fast API-Swagger Ul

& C ® 127.0.0.

Fast AP|

lopenapi.json

default 1'%

= |
‘ m /items/{item_id} Read item Get ‘

/items/{item_id} saveitem Put

Parameters Cancel

Name Description

item id* required
integer
(path)

1234

Request body 7V applicationl/json v

Edit Value | Schema

i
"name": "The item name",
"price": @,
"is_offer": true

| Cancel | [ Reset | -

e Then click on the "Execute" button, the user interface will communicate with your API, send the
parameters, get the results and show them on the screen:



[ Fast API-Swagger Ul

& C ® 127.0.0.

Edit Value | Schema

{
"name": "The item name",
"price": @,
"is_offer”: true
}
~
| Cancel I | Reset |

Responses

Curl

curl -X PUT "http://127.0.0.1:8000/items/1234" -H "accept: apglicatinn;’json“ -H "Content-Type: application/json™

-d "{\"name\":\"The item name\",\"price\":0,\"is_offer\":true

Request URL

http://127.0.0.1:8000/items/1234

Server response

Code Details

200 Response body

{
"item_name": "The item name",

"item_id": 1234 Download

Response headers

content-length: 44

rantant _tuna. annlisatian fican

Alternative API docs upgrade
And now, go to http://127.0.0.1:8000/redoc

« The alternative documentation will also reflect the new query parameter and body:


http://127.0.0.1:8000/redoc

[@ Fast API-ReDoc

& C ® 127.00.1:

Q, Search...

Read R G
ead oot oet Save Iltem Put

Read Item Cet

B save ltem Put itern_id
required

Documentation Powered by ReDoc

application/json

name | string (Name)

required

price number (Price)

required

is_offer boolean (Is_Offer
Responses

~ 200 Successful Response

v 422 Validation Error

Request samples

Payload

Recap
In summary, you declare once the types of parameters, body, etc. as function parameters.
You do that with standard modern Python types.

You don't have to learn a new syntax, the methods or classes of a specific library, etc.



Just standard Python.

For example, for an int:
item_id: int

or for a more complex Item model:
item: Item

...and with that single declaration you get:

 Editor support, including:
o Completion.
o Type checks.
» Validation of data:
o Automatic and clear errors when the data is invalid.
» Validation even for deeply nested JSON objects.
« Conversion of input data: coming from the network to Python data and types. Reading from:
» JSON.
o Path parameters.
¢ Query parameters.
» Cookies.
» Headers.
e Forms.
 Files.
« Conversion of output data: converting from Python data and types to network data (as JSON):
o Convert Python types (str, int, float, bool, list, etc).
e datetime objects.
e UUID objects.
» Database models.
e ...and many more.
» Automatic interactive APl documentation, including 2 alternative user interfaces:

o Swagger Ul.



e« ReDoc.

Coming back to the previous code example, FastAPI will:

« Validate that there is an item_id in the path for GET and PUT requests.
o Validate that the item_id is of type int for GET and PUT requests.
 Ifitis not, the client will see a useful, clear error.

o Check if there is an optional query parameter named g (asin
http://127.0.0.1:8000/items/foo?q=somequery ) for GET requests.

e Asthe g parameter is declared with = None, it is optional.
» Without the None it would be required (as is the body in the case with PUT).
e For PUT requeststo /items/{item_id},read the body as JSON:
o Check that it has a required attribute name that should be a str.
o Check that it has a required attribute price that hastobea float.
o Check that it has an optional attribute is_offer,that should be a bool, if present.
 All this would also work for deeply nested JSON objects.
e Convert from and to JSON automatically.
» Document everything with OpenAPI, that can be used by:
« Interactive documentation systems.
» Automatic client code generation systems, for many languages.

» Provide 2 interactive documentation web interfaces directly.

We just scratched the surface, but you already get the idea of how it all works.

Try changing the line with:
return {"item_name": item.name, "item_id": item_id}
...from:
"item_name": item.name ...

..to:



"item_price": item.price ...

...and see how your editor will auto-complete the attributes and know their types:

@app

@app

d": item_id}

lues

For a more complete example including more features, see the Tutorial - User Guide
Spoiler alert: the tutorial - user guide includes:

o Declaration of parameters from other different places such as: headers, cookies, form fields
and files.

* How to set validation constraints such as maximum_length or regex.

» Avery powerful and easy to use Dependency Injection system.

e Security and authentication, including support for OAuth2 with JWT tokens and HTTP Basic
auth.

» More advanced (but equally easy) techniques for declaring deeply nested JSON models
(thanks to Pydantic).

» GraphQL integration with Strawberry & and other libraries.
o Many extra features (thanks to Starlette) such as:

o WebSockets

o extremely easy tests based on HTTPX and pytest

« CORS


https://fastapi.tiangolo.com/tutorial/
https://strawberry.rocks/

¢ Cookie Sessions

e ..and more.

Deploy your app (optional)

You can optionally deploy your FastAPI app to FastAPI Cloud & with a single command. «”

bash

The CLI will automatically detect your FastAPI application and deploy it to the cloud. If you are not
logged in, your browser will open to complete the authentication process.

That's it! Now you can access your app at that URL.

About FastAPI Cloud

FastAPI Cloud @ is built by the same author and team behind FastAPI.

It streamlines the process of building, deploying, and accessing an API with minimal effort.

It brings the same developer experience of building apps with FastAPI to deploying them to the
cloud. &

FastAPI Cloud is the primary sponsor and funding provider for the FastAPI and friends open source
projects.

Deploy to other cloud providers


https://fastapicloud.com/
https://fastapicloud.com/

FastAPl is open source and based on standards. You can deploy FastAPI apps to any cloud
provider you choose.

Follow your cloud provider's guides to deploy FastAPI apps with them. &

Performance

Independent TechEmpower benchmarks show FastAPI applications running under Uvicorn as
one of the fastest Python frameworks available 7, only below Starlette and Uvicorn themselves
(used internally by FastAPI). (*)

To understand more about it, see the section Benchmarks

Dependencies

FastAPI depends on Pydantic and Starlette.

standard Dependencies

When you install FastAPI with uv add "fastapi[standard]" it comes withthe standard group
of optional dependencies:

Used by Pydantic:
e email-validator  -for email validation.
Used by Starlette:

e httpx - Required if you want to use the TestClient.
e jinja2 © - Required if you want to use the default template configuration.

e python-multipart - Required if you want to support form "parsing’, with request.form() .
Used by FastAPI:

e uvicorn 7 - forthe server that loads and serves your application. This includes
uvicorn[standard], which includes some dependencies (e.g. uvloop ) needed for high
performance serving.

o fastapi-cli[standard] -to provide the fastapi command.

e Thisincludes fastapi-cloud-cli, which allows you to deploy your FastAPI application to
FastAPI Cloud


https://www.techempower.com/benchmarks/#section=test&runid=7464e520-0dc2-473d-bd34-dbdfd7e85911&hw=ph&test=query&l=zijzen-7
https://fastapi.tiangolo.com/benchmarks/
https://github.com/JoshData/python-email-validator
https://www.python-httpx.org/
https://jinja.palletsprojects.com/
https://github.com/Kludex/python-multipart
https://uvicorn.dev/
https://fastapicloud.com/

Without standard Dependencies

If you don't want to include the standard optional dependencies, you can install with
uv add fastapi instead of uv add "fastapi[standard]".

Without fastapi-cloud-cli

If you want to install FastAPI with the standard dependencies but without the fastapi-cloud-cli,
you can install with uv add "fastapi[standard-no-fastapi-cloud-cli]".

Additional Optional Dependencies
There are some additional dependencies you might want to install.
Additional optional Pydantic dependencies:

e pydantic-settings o - for settings management.

e pydantic-extra-types - for extratypes to be used with Pydantic.
Additional optional FastAPI dependencies:

e orjson  -Required if you want to use ORJSONResponse .

e ujson - Required if you want to use UJSONResponse .

License

This project is licensed under the terms of the MIT license.


https://pydantic.dev/docs/validation/latest/concepts/pydantic_settings/
https://github.com/pydantic/pydantic-extra-types
https://github.com/ijl/orjson
https://github.com/ultrajson/ultrajson

