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What is IMAS-Python

● Pure Python codebase
○ Easy to extend, test and validate

● Works with any version of the Data Dictionary
○ Data dictionary versions are parsed at runtime
○ ‘Batteries included’: recent DD versions included in installation 



Installing IMAS-Python

● Installation is easy!

● On SDCC just load the module
○ Check module list on other clusters

● Local install through pip
○ NetCDF and Xarray extras recommended!



Creating an IDS

● Import imas

● Create the IDS



Inspecting the IDS

● Explore the child nodes

● IMAS-Python has 
Tab-autocomplete!

● (Be careful, some IDSs 
can have a large number 
of children)



Inspecting the IDS

● Find all paths ending with 
temperature

● util.find_paths
○ Supports regex



Reading data

● Open IMAS URI
○ imas:hdf5?path=...
○ imas:mdsplus?path=...

● Also supports netcdf!
○ my_netcdf_file.nc

● get will load all data in memory
Use get(ids, lazy=True)!



Plotting data

● Find the quantity you want to plot
○ electron.density

● .coordinates contain the coordinates of 
the value!



Plotting data (Xarray)

● Entries can be converted to Xarray
○ Gives you units for free!
○ Easy plotting!



Creating an IDS

● Start with an empty IDS
○ imas.IDSFactory()

● Fill it with data



Creating an IDS

● Start with an empty IDS
○ imas.IDSFactory()

● Fill it with data

● Was that correct?
○ No, we forgot to set the 

coordinates!



Creating an IDS

● Start with an empty IDS
○ imas.IDSFactory()

● Fill it with data

● Was that correct?
○ No, we forgot to set the 

coordinates!
○ Let’s fix it :)



Storing an IDS to disk

● Let’s save the IDS using the HDF5 backend



Storing an IDS to disk

● What about other backends?
○ NetCDF

○ MDSPlus
■ Requires saxonche package (pip install saxonche)



Using NetCDF

● Easy to share
○ Don’t need IMAS installation to open data



Lazy loading

● .get loads entire IDS in memory
○ Can be too big!
○ Slow to load large datasets

● Lazy loading will fetch data on 
demand!



● Automatic conversion within major versions

● Explicit conversion between major versions

Converting data dictionary versions



● By default, IMAS-Python uses the latest version of data dictionary!

● IMAS Python will raise an error if automatic conversion is not possible

● Read more: 
https://imas-python.readthedocs.io/en/latest/multi-dd.html#loading-idss-from-a-dif
ferent-major-version

Converting data dictionary versions

https://imas-python.readthedocs.io/en/latest/multi-dd.html#loading-idss-from-a-different-major-version
https://imas-python.readthedocs.io/en/latest/multi-dd.html#loading-idss-from-a-different-major-version


● Convenience functions to resample data
○ NBI energy at timesteps 0.5 and 1.5

Resampling

https://imas-python.readthedocs.io/en/stable/resampling.html

https://imas-python.readthedocs.io/en/stable/resampling.html


● imas version: show version information

● imas convert: convert an ids to a different dd version

● imas print: print the contents of an IDS

● imas analyze-db: analyzes Data Entries

● More info: https://imas-python.readthedocs.io/en/stable/cli.html

CLI

https://imas-python.readthedocs.io/en/stable/cli.html


Projects using IMAS-Python

● Tokamunch

● Imas-validator

● Imas-idstools

● Imas-paraview

● Imas-simdb

● Imas-muscle3

● Fusio

● Torax

● Waveform-editor

● Cherab-imas

● Data Dictionary documentation

● Let us know if you are using IMAS-Python!

https://pydeps.com/project/tokamunch/
https://pydeps.com/project/imas-validator/
https://pydeps.com/project/imas-idstools/
https://pydeps.com/project/imas-paraview/
https://pydeps.com/project/imas-simdb/
https://pydeps.com/project/imas-muscle3/
https://pydeps.com/project/fusio/
https://pydeps.com/project/torax/
https://pydeps.com/project/waveform-editor/
https://pydeps.com/project/cherab-imas/
https://imas-data-dictionary.readthedocs.io/en/latest/


● Extensive documentation: https://imas-python.readthedocs.io/en/stable/

● IMAS-Python 101 course: 
https://imas-python.readthedocs.io/en/stable/courses/basic_user_training.html

Checkout the documentation!

https://imas-python.readthedocs.io/en/stable/
https://imas-python.readthedocs.io/en/stable/courses/basic_user_training.html

