
SQLAlchemy

Friend or foe?
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DBAPI

● A standard specification for the API of Python modules providing DB 
interactions

● Defined by Pep 249
● The lowest-level of abstraction in the SqlAlchemy stack

https://www.python.org/dev/peps/pep-0249/


DBAPI - example



SQLAlchemy Core 



SQLAlchemy Core



SQLAlchemy Core - Engine



SQLAlchemy Core - Engine



SQLAlchemy Core - Engine



SQLAlchemy Core - Engine - Connection Pooling



SQLAlchemy Core - Engine - Dialect



SQLAlchemy Core - Schema/Types



SQLAlchemy Core - Schema/Types - Declaring



SQLAlchemy Core - Schema/Types - Inspecting



SQLAlchemy Core - Schema/Types - Reflecting



SQLAlchemy Core - SQL Expression Language



SQLAlchemy Core - SQL Expression Language



SQLAlchemy Core - SQL Expression Language



SQLAlchemy Core - SQL Expression Language



SQLAlchemy ORM 



SQLAlchemy ORM



SQLAlchemy ORM - Data Mapping - Original



SQLAlchemy ORM - Data Mapping - New



SQLAlchemy ORM - Data Mapping - Session



SQLAlchemy ORM - Data Mapping - Identity Map



session.expunge(user)

SQLAlchemy ORM - Data Mapping - Object States

TRANSIENT PENDING

PERSISTENT

DELETED DETACHED

user = User()
session.add(user)

session.flush()

session.query(...)

session.delete(user)
then
session.flush()

session.commit()

session.expunge(user)



SQLAlchemy ORM - Data Mapping - Session State



SQLAlchemy ORM - Data Mapping - expire/refresh



Interlude - Flask SQLAlchemy

● Main responsibility is to set up a session for each request and close/teardown 
the session at the end of the request

● Also adds some convenience utilities to SQLAlchemy like direct `Model.query` 
syntax via a custom declarative base class



SQLAlchemy ORM 
Relationships



SQLAlchemy ORM - Relationships



SQLAlchemy ORM - Relationships - Joining vs Loading



SQLAlchemy ORM - Relationships - Joining vs Loading



SQLAlchemy ORM - Relationships - Joining vs Loading



SQLAlchemy ORM - Relationships - Updates



SQLAlchemy ORM - Relationships - Deleting



SQLAlchemy ORM - Relationships - Cascades



SQLAlchemy ORM - Events



SQLAlchemy-Continuum



SQLAlchemy-Continuum



Resources

● SQLAlchemy Docs - can be a bit hard to 
understand, but obviously a great 
resource for learning the ins and outs of 
SQLAlchemy

● Introduction to SQLAlchemy - PyCon 
2014 - A good but long talk on 
SQLAlchemy fundamentals from its 
creator

● The Architecture of Open Source 
Applications: SQLAlchemy - A nice 
writeup on the architecture of the 
SQLAlchemy codebase

https://docs.sqlalchemy.org/en/13/index.html
https://www.youtube.com/watch?v=P141KRbxVKc
https://www.youtube.com/watch?v=P141KRbxVKc
http://aosabook.org/en/sqlalchemy.html
http://aosabook.org/en/sqlalchemy.html

