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Setup instructions

Step 1: Click on the link in the chat to get the files 

for today's session

Step 2: In MATLAB Drive, click on

Add to my Files → Copy Folder

Step 3: Go to matlab.mathworks.com and log into MATLAB 

Online using your MathWorks account credentials

Step 4: Open the folder called MATLABWithPythonWorkshop

https://drive.matlab.com/sharing/

10a651a2-5e31-4408-97d6-

89a22980ce46

https://drive.matlab.com/sharing/10a651a2-5e31-4408-97d6-89a22980ce46
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Agenda
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Intro
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Common problematics

Can I use MATLAB models in my Python code 
if I don’t have any MATLAB installed?

Yes! You can build Python’s libraries from your MATLAB code in one click

We need to put our whole process (MATLAB + Python) in production

Call Python code directly from MATLAB

I would like to integrate my colleagues’ Python codes 
in my MATLAB simulations models, is it possible? 

Deploy MATLAB models as micro services and integrate with Python code

Data Scientist

Engineer

IT / DevOps
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Given: Existing Python Code 

accessing & preparing data

Web Service
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Call Python from MATLAB

Web Service
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Call MATLAB from Python

Web Service
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My Weather Page

www.myweather.com/stats.html                 

Deploy:
MATLAB Models in Python

Web Service
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Co-execution
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MATLAB + Python

Calling Python from MATLAB Calling MATLAB from Python

Already working in Python, and:

• Want to reuse existing MATLAB code

• Need functionality available in MATLAB

• Want to collaborate with MATLAB users

Already working in MATLAB, and:

• Want to reuse existing Python code

• Need functionality that is only available in Python

Python Interface MATLAB Engine



13

Call Python from MATLAB
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Call Python from MATLAB

Set-up your Python environment



15https://github.com/mathworks/MATLAB-Live-Task-for-Python

https://github.com/mathworks/MATLAB-Live-Task-for-Python
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Calling Python libraries from MATLAB
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Call Python from MATLAB

Syntax differences

>> py.print('hello','world',...

sep = ', ')

>> py.math.sqrt(42)

MATLAB

>>> import math

>>> math.sqrt(42)

Python

>>> print('hello','world',sep=', ')

>> py.print('hello','world',...

pyargs('sep',', '))

Before
R2022a
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Call MATLAB from Python
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Call MATLAB from Python

MATLAB Engine API

▪ NEW Install MATLAB Engine from the Python Package Index

$ pip install matlabengine

▪ Start a MATLAB process

>>> import matlab.engine

>>> m = matlab.engine.start_matlab()

▪ Call MATLAB functions 

(pay attention to the expected datatype and number of outputs)

>>> x = m.sqrt(42)

>>> s = m.sort(matlab.double([1,3,2]),nargout=2)

>>> m.workspace['s'] = s
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Deployment
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Deployment of MATLAB code

as Python package
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Generate Python package

Can I use MATLAB models in my Python files 
if I don’t have any MATLAB installed?

Data Scientist
Engineer

Py_package = 

compiler.build.

pythonPackage()
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Generate Python package
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Deployment of MATLAB code

as microservice or production server
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Share in a containerized world

Create Microservice Docker Image:

www.mathworks.com/help/compiler_sdk/mps_dev

_test/create-a-microservice-docker-image.html

IT DevOps

We need to put our whole process 
(MATLAB + Python) in production

http://www.mathworks.com/help/compiler_sdk/mps_dev_test/create-a-microservice-docker-image.html
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Orchestrate Web services

MATLAB Production Server

Calling our function:

{"nargout":1,"rhs":["input"]}

Getting the result:

{"lhs":[{"mwdata":["output"],"mwsize":[1,6],"mwtype":"char"}]}

MATLAB Production Server

Worker processes
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Call MATLAB from Python Web App
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Deploy MATLAB App in the Web



31

Summary
Using MATLAB with Python

▪ Access Data

– From Python web-service

▪ Interoperability

– Calling Python from MATLAB

– Calling MATLAB from Python

▪ Deploy Apps & Algos

– as Web app

– as Web service
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Python libraries in MATLAB

Documentation
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Python libraries in MATLAB (1)

Directly call Python® functionality from MATLAB®

Using Python Libraries

▪ Access Python Modules from MATLAB - Getting Started
– How to create and use a Python object in MATLAB.

▪ Configure Your System to Use Python
– How to verify you have installed a supported version of Python.

▪ Call User-Defined Python Module
– Create a Python module used by examples in this documentation.

▪ Understand Python Function Arguments
– Python method syntax which might be unfamiliar to MATLAB users.

▪ Advanced Topics
– Code pattern differences you should be aware of.

▪ Out-of-Process Execution of Python Functionality
– Execute Python scripts in processes that are separate from the MATLAB process.

▪ Reload Out-of-Process Python Interpreter
– Reload out-of-process Python interpreter without restarting MATLAB.

https://www.mathworks.com/help/matlab/call-python-libraries.html

https://www.mathworks.com/help/matlab/matlab_external/create-object-from-python-class.html
https://www.mathworks.com/help/matlab/matlab_external/install-supported-python-implementation.html
https://www.mathworks.com/help/matlab/matlab_external/call-user-defined-custom-module.html
https://www.mathworks.com/help/matlab/matlab_external/python-function-arguments.html
https://www.mathworks.com/help/matlab/matlab_external/differences-between-matlab-python.html
https://www.mathworks.com/help/matlab/matlab_external/out-of-process-execution-of-python-functionality.html
https://www.mathworks.com/help/matlab/matlab_external/reload-python-interpreter.html
https://www.mathworks.com/help/matlab/call-python-libraries.html
https://www.mathworks.com/help/matlab/matlab_external/call-python-from-matlab.html
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Python libraries in MATLAB (2)

Directly call Python® functionality from MATLAB®

Passing Data

▪ MATLAB to Python Data Type Mapping

– How MATLAB converts MATLAB data into compatible Python data types.

▪ Access Elements in Python Container Types

– A Python container is typically a sequence type (list or tuple) or a mapping type (dict).

▪ Pass Python Function to Python map Function

– This example shows how to display the length of each word in a list.

https://www.mathworks.com/help/matlab/matlab_external/passing-data-to-python.html
https://www.mathworks.com/help/matlab/matlab_external/accessing-elements-in-python-container-types.html
https://www.mathworks.com/help/matlab/matlab_external/pass-python-function-to-python-map-function.html
https://www.mathworks.com/help/matlab/matlab_external/pythonlistvariables.html
https://www.mathworks.com/help/matlab/matlab_external/python-dict-variables.html
https://www.mathworks.com/help/matlab/matlab_external/pythonnumericvariables.html
https://www.mathworks.com/help/matlab/matlab_external/pythonstrvariables.html
https://www.mathworks.com/help/matlab/matlab_external/pythontuplevariables.html
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Access Python Modules from MATLAB

Getting Started
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Access Python Modules from MATLAB - Getting Started

Learning Objectives

This tutorial explains how to:

• Check the Python version on your computer.

• Create a Python object and call a method on it.

• Display help for Python modules.

• Create specialized Python list, tuple, and dict (dictionary) types

• Call a method on a Python object with the same name as a MATLAB 

function.

• Call functionality from your own Python module.

• Find examples.

https://www.mathworks.com/help/matlab/matlab_external/create-object-from-python-class.html

https://www.mathworks.com/help/matlab/matlab_external/create-object-from-python-class.html
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Verify Python Configuration

To use Python in MATLAB, you must have a supported version of Python installed on your 

machine. To verify that you have a supported version, type:

If the value of the Version property is empty, then you do not have a supported version available. 

For more information about installing Python, see Configure Your System to Use Python.

https://www.mathworks.com/help/matlab/matlab_external/install-supported-python-implementation.html
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Access Python Standard Library Modules in MATLAB

▪ Create a Python list datatype:

▪ MATLAB recognizes Python objects and 

automatically converts the MATLAB cell 

array to the appropriate Python type. 

▪ To convert the list variable to a MATLAB 

variable, call cell on the list and char on the 

elements of the list.
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Display Python Documentation in MATLAB

You can display help text for Python functions in MATLAB. For example:

Tab completion when typing py. does not display available Python functionality. 

For more information, see Help for Python Functions.

https://www.mathworks.com/help/matlab/matlab_external/differences-between-matlab-python.html#buialof-71
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Create List, Tuple, and Dictionary Types

This table shows the commands for creating list, tuple, and dict types. The commands on the 

left are run from the Python interpreter. The commands on the right are MATLAB commands.

Python list — [] MATLAB py.list

>>> ['Robert', 'Mary', 'Joseph'] >> py.list({'Robert','Mary','Joseph'})

>>> [[1,2],[3,4]] >> py.list({py.list([1,2]),py.list([3,4])})

Python tuple — () MATLAB py.tuple

>>> ('Robert', 19, 'Biology') >> py.tuple({'Robert',19,'Biology'})

Python dict — {} MATLAB py.dict

>>> {'Robert': 357, 'Joe': 391, 'Mary': 229} >> py.dict(pyargs(...

'Robert',357,'Mary',229,'Joe',391))

For information about passing keyword arguments, 

see pyargs.

https://www.mathworks.com/help/matlab/ref/pyargs.html
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Call User-Defined Python Module

https://www.mathworks.com/help/matlab/matlab_external/

call-user-defined-custom-module.html

https://www.mathworks.com/help/matlab/matlab_external/call-user-defined-custom-module.html
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Call User-Defined Python Module

This example shows how to call methods from the following Python® module:

# mymod.py
"""Python module demonstrates passing MATLAB types to Python functions"""
def search(words):

"""Return list of words containing 'son'"""
newlist = [w for w in words if 'son' in w]
return newlist

def theend(words):
"""Append 'The End' to list of words"""
words.append('The End')
return words 
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Call User-Defined Python Module (2)

▪ If you create mymod.py in a Python editor, be sure that the module is on the 

Python search path.

▪ From the MATLAB command prompt, add the current folder to the Python 

search path:

▪ To learn how to call the function, read the function signature for the search 
function in the mymod.py source file. The function takes one input argument, 

words.
def search(words):

https://docs.python.org/3/tutorial/modules.html#the-module-search-path
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Call User-Defined Python Module (3)

▪ Create an input argument, a list of names, in MATLAB.

▪ Call the search function. Type py. in front of the module name and function name.
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Reload Modified User-Defined Python Module

▪ Create Python Module

– Save the file mymod.py:

def myfunc():

return 'version 1’

▪ Modify Module

– Modify the function:

return 'version 2'

▪ Unload Module

>> clear classes

▪ Import  & Reload Modified Module

>> mod = py.importlib.import_module('mymod');

>> py.importlib.reload(mod);
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Understand Python Function Arguments

https://www.mathworks.com/help/matlab/matlab_external/

python-function-arguments.html

https://www.mathworks.com/help/matlab/matlab_external/python-function-arguments.html
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Positional Arguments

▪ A positional argument is passed by position. These arguments appear at the beginning of a function 

signature.

▪ Some functions accept an arbitrary sequence of positional arguments, including no arguments. In 

Python, these arguments are defined by prepending the name with the * character.

Python Signature MATLAB Usage

abs(X)

Argument X is required.

>> py.abs(-99)

Python Signature MATLAB Usage

itertools.izip(*iterables)

The iterables argument is not required, in which 

case, the function returns a zero length iterator.

Aggregate elements from two lists.

>> py.itertools.izip(... py.list({1:10}),py.list({'a','b'}));

Create zero length iterator.

>> py.itertools.izip;

print(*objects) >> words = {'Hello','World!'};

>> py.print(words{:})
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Keyword Arguments

Use the MATLAB pyargs function to create keyword arguments for Python functions.

>> x1 = py.str('c:'); x2 = py.os.curdir; x3 = py.os.getenv('foo'); py.print(x1,x2,x3)

>> py.print(x1,x2,x3,pyargs('sep',sprintf('\n')))

>> py.print(x1,x2,x3,pyargs('end', sprintf(' THE END\n'),'sep',py.str))

Arbitrary Number of Keyword Arguments

Python Signature MATLAB Usage

print(*objects,sep='',end='\n',

file=sys.stdout)

sep, end, and file are keyword arguments.

Change the value of end.

>> py.print('string',pyargs('end','--'))

Python Signature MATLAB Usage

dict(**kwarg) >> D = py.dict(pyargs('Joe',100,'Jack',101))
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Optional Arguments

▪ Optional arguments can have default values. A default value is indicated by 

an equal sign = with the default value.

Python Signature MATLAB Usage

random.randrange(start,stop[,step])

Argument step is optional.

>> py.random.randrange(1,100)

Python Signature MATLAB Usage

print(*objects,sep='',end='\n',

file=sys.stdout)

The default value for file is sys.stdout.

Print two values using default keyword values.

>> py.print(2,'2')
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pyrun
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Copy & Paste from StackOverFlow & MATLAB Answers 

▪ Now with pyrunfile:

>> pyrunfile("sqd.py 42")
1764.0

▪ Change .py file

Run w/o reload:

>> pyrunfile("sqd.py 1 2")

0.0

Running a python script in matlab - MATLAB Answers -

MATLAB Central (mathworks.com)

Call Python function from MATLAB 

- Stack Overflow

https://www.mathworks.com/matlabcentral/answers/58852-running-a-python-script-in-matlab?s_tid=ta_ans_results
https://stackoverflow.com/questions/1707780/call-python-function-from-matlab/1709660


52

“I know how to do this in Python”

>> pyrun("l = [1,2,3]")

>> pyrun("print(l)")
[1, 2, 3]

>> L2 = pyrun("l2 = [k^2 for k in l]","l2")

L2 = 

Python list with no properties.

[3, 0, 1]

matlab:helpPopup%20py.list
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Variables created using the pyrun function are persistent

>> pyrun("scope = dir()","scope")

ans = 

Python list with no properties.

['__builtins__', '__name__', 'l', 'l2']

matlab:helpPopup%20py.list


54

Pass Arguments to Python Operator

▪ Executes a = b*c in the Python interpreter with the specified input values:

>> pyrun("a = b*c", b = 5, c = 10)

▪ a, b and c exist only in the Python namespace. 

However, these variables are available for further calls to pyrun

>> md = pyrun("d = a+c", "d")

md = 60

Run Python statements from MATLAB - MATLAB pyrun (mathworks.com)

https://www.mathworks.com/help/matlab/ref/pyrun.html
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Additional resources
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Resources ▪ Cheatsheet

▪ Example on GitHub

▪ Blog post

▪ Videos

– Calling Python from MATLAB 

– Calling MATLAB from Python

– Using MATLAB with Python + Q&A

(YouTube live stream recording)

▪ Documentation

– Calling Python from MATLAB

– Calling MATLAB from Python via:

▪ MATLAB Engine API

▪ MATLAB Compiler SDK

▪ MATLAB Production Server

– Data management:

▪ Data type conversions

▪ Working with Parquet files

▪ MATLAB library for Apache Arrow

– Deep Learning (TensorFlow, PyTorch, etc)

https://www.mathworks.com/products/matlab/matlab-and-python.html

https://www.mathworks.com/content/dam/mathworks/fact-sheet/using-matlab-with-python-cheat-sheet.pdf
https://github.com/hgorr/matlab-with-python
https://blogs.mathworks.com/racing-lounge/2020/09/14/using-matlab-and-python-together/
https://www.mathworks.com/videos/how-to-call-python-from-matlab-1571135771573.html
https://www.mathworks.com/videos/how-to-call-matlab-from-python-1571136879916.html
https://www.youtube.com/watch?v=y7NBT6O0fJU
https://www.mathworks.com/help/matlab/call-python-libraries.html
https://www.mathworks.com/help/matlab/matlab-engine-for-python.html
https://www.mathworks.com/help/compiler_sdk/python_packages.html
https://www.mathworks.com/help/mps/restful-api-and-json.html
https://www.mathworks.com/help/matlab/python-data-types.html
https://www.mathworks.com/help/matlab/parquet-files.html
https://github.com/apache/arrow/tree/master/matlab
https://www.mathworks.com/solutions/deep-learning/models.html
https://www.mathworks.com/products/matlab/matlab-and-python.html
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Cheat Sheet MATLAB and Python together

https://www.mathworks.com/content/dam/mathworks/fact-sheet/using-matlab-with-python-cheat-sheet.pdf
https://www.mathworks.com/content/dam/mathworks/fact-sheet/using-matlab-with-python-cheat-sheet.pdf
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Cheat Sheet MATLAB for Python Users

https://www.mathworks.com/content/dam/mathworks/fact-sheet/matlab-for-python-users-cheat-sheet.pdf
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MATLAB Answers – tag:"python"

https://www.mathworks.com/matlabcentral/answers/?term=tag%3A%22python%22

https://www.mathworks.com/matlabcentral/answers/?term=tag%3A%22python%22

