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What is Abstract Syntax Tree

● Tree Representation of the source code

● Every “syntactic” details of the source code do not appear in the tree
○ hence “abstract”  
○ represent “semantically meaningful” aspects 
○ there are “concrete” syntax trees, which capture complete textual form

● “Parse” trees are typically “concrete” syntax tree 



Over-simplified (Partial) Overview of Python Interpreter

Source Code

=> list of tokens

=> abstract syntax trees

=> bytecode 

=> run the python code



AST for expressions: 5 + 7

https://python-ast-explorer.com/ 

Abstract Visual Representation  
(Not accurate)

https://python-ast-explorer.com/


AST for expressions:

https://python-ast-explorer.com/ 

Abstract Visual Representation (Not 
accurate)

https://python-ast-explorer.com/


Python AST Examples - Try each one in the explorer

a = 1

b = a

c = a + b

print(c) 

if c % 2 == 0:

d = True

else:

d = False 

for i in range(5): print(i)



Generate ASTs from Pythons Source Code

● ast.parse(source)
○ source is a string => Python Source
○ https://docs.python.org/3/library/ast.html#ast.parse  

https://docs.python.org/3/library/ast.html#ast.parse


Reading/Processing ASTs

https://docs.python.org/3/library/ast.html#ast.NodeVisitor 

https://docs.python.org/3/library/ast.html#ast.NodeVisitor


Modifying ASTs



From ASTs to Python Source

● might throw an error (RecursionError) for highly complex ASTs



Executing ASTs

One can execute (the programs represented by) ASTS using the help of compile 
and exec function 

exec(compile(<ast>, filename="", mode="exec"))



Modifying ASTs



Resources Used/Acknowledgements

● https://courses.cs.washington.edu/courses/cse401/08wi/lecture/AST.pdf 
● https://kamneemaran45.medium.com/python-ast-5789a1b60300  

● https://www.journaldev.com/19243/python-ast-abstract-syntax-tree 
● https://www.mattlayman.com/blog/2018/decipher-python-ast/ 
● https://kamneemaran45.medium.com/python-ast-5789a1b60300 
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