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What is IMAS-Python

e Pure Python codebase
o Easy to extend, test and validate

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

IMAS-Python version info

IMAS-Python version:

Default data dictionary vers
Available data dictionary versions:




Installing IMAS-Python

Installation is easy!

e On SDCC just load the module
o Check module list on other clusters

Local install through pip
o NetCDF and Xarray extras recommended!

(N N 00

$ module load IMAS-Python $ pip install imas-python[netcdf,xarray]




Creating an IDS

e Importimas
e Create the IDS

=
[ N N

>>> import 1imas

>>> ids_factory = imas.IDSFactory()
>>> core_profiles = ids_factory.core_profiles()
INFO Parsing data dictionary version .1 @d_zip.py:
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Inspecting the IDS

. (Y X
e Explore the child nodes
ect(core_profiles)
: core_profiles (DD version
Core plasma profiles

e IMAS-Python has i il o R P
| has_value = False
-réit)-galjt()(:()rT]F)lfatfa! metadata = <IDSMetadata for 'core_profiles's>
nodes
> = <IDSStructure (IDS:core_profiles, code)>
Y ( covariance <IDSStructure (IDS:core_profiles, covariance)>
E3€3 (ZEiFGBfLJ|, some lE)ESSS global_quantities <IDSStructure (IDS:core_profiles, global_quantities)>
ids_properties <IDSStructure (IDS:core_profiles, ids_properties)>
can r]Ea\/EB a lEirEJEB r]LJrT1t)EBr profiles_1d <IDSStructArray (IDS:core_profiles, profiles_1d with items)
. profiles_2d <IDSStructArray (IDS:core_profiles, profiles_2d with items)
()f (:r]ll(jr€3r1) statistics = <IDSStructArray (IDS:core_profiles, statistics with items)>

time = <IDSNumericArray (IDS:core_profiles, time, empty FLT_1D)>
vacuum_toroidal_field = <IDSStructure (IDS:core_profiles, vacuum_toroidal_field)>
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Inspecting the IDS

e Find all paths ending with
temperature

e util.find_paths
o Supports regex
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>>> print('\n'.join(imas.util.find_pa
profiles_ld/electrons/temperature
profiles_1ld/ion/temperature

profiles_ld/ion/state/temperature
profiles_ld/neutral/temperature
profiles_ld/neutral/state/temperature
profiles_2d/ion/temperature
profiles_2d/ion/state/temperature

1s(core_profiles,

"temperature$")))




Reading data

LN
import imas

o Open |MAS URI entry =V'Lmas DBEntry("imas: hm‘57pdth =test_entry", "r")

entry. ,ulhbl ium")

o imas:hdf5?path=... tmas .util. in
o 1imas:mdsplus?path=.

: equilibrium (DD version )
i-symmetric, tokamak equilibrium; result of an equilibrium code.
Attributes —m—————————————————

metadata = <IDSMetadata for 'equilibrium'>
—————

[
| has_value = True
|
[

® AISO Supports nethf' code = <IDSStructuri:h(i}gs?zgjilibru“n code)>
o my_netcdf_file.nc

I
| grids_ggd = <IDSStructArray (IDS:equilibrium, grids_ggd with items)>
| ids_properties <IDSStructure (IDS:equilibrium, ids_properties)>
| time /IDSNumertcArray (IDS:equilibrium, time, FLT_1D)>
| numpy . ndarray( [ s s

| time_slice = <IDS>t|uctA||dy (IDS:equilibrium, time_slice with items)>
| vacuum_toroidal_field <IDSStructure (IDS:equilibrium, vacuum_toroidal_field)>

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

‘$n_es")
oel_format(axis="y", scilimits=(-1, 1))

e Find the quantity you want to plot
o electron.density

e .coordinates contain the coordinates of i
the value!
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PIOttlng data (Xarray) ds = imas.util.to_xarray(core_profiles)

n_e = ds["profiles_1ld.electrons.density"]

n_e.sel(time= , method='nearest').plot()
pLE.
n_e.plot

e Entries can be converted to Xarray
o Gives you units for free!
o [Easy plotting!
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Creating an IDS

e Start with an empty IDS
o imas.IDSFactory()

e Fill it with data it

factory = imas.IDS

cp = factory L

Cpl .h time = imas.ids_defs.IDS_TIM

Cph D 'Synthetic IDS created for demo"
e = datetime.dat

2(0, 1, num=64)

(len{cp.ﬁiﬂﬁ))

for index, t in enumerate(cp.time):
t_e = np.exp * rho_tor_norm**2) + (1 - np.tanh(4 * rho_tor_norm - 3)) * t /

t e *x= t *

)files_1d[index].electrons.
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Creating an IDS

e Start with an empty IDS
o imas.IDSFactory()

00

e Fill it with data

>>> cp.va e ()
Traceback (most recent call last):
File "<python-input-108>", line 1, in <module>

e \Was that correct?

File "/home/yannick/projects/imaspython-training/.venv/11b64/python3.14/site-
o No, we forgot to set the

packages/imas/ids_toplevel.py", line , in validate

coordinates! raise exc None) from None

imas.e . dinateError: Element “profiles_1d[0]/electrons/temperature’ has
incorrect shape (64,): its coordinate in dimension (“profiles_1d[0]/grid/
rho_tor_norm’) has size
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Creating an IDS

e Start with an empty IDS
o imas.IDSFactory()

e Fill it with data et

>>> for index in range(3):
cp.profiles_ld[index].grid.rho_tor_norm = rho_tor_norm

>>> cp.validate()

e \Was that correct?
o No, we forgot to set the
coordinates!
o Let'sfixit:)
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Storing an IDS to disk

e Let's save the IDS using the HDF5 backend

000

>>> with imas.DBEntry("imas:hdf5?path=my_dataset", "w") as entry:

entry.put(cp)

~/projects/imaspython-training » 1 -lah my_dataset
total 36K

drwxr-xr-x. yannick yannick Jul
drwxr-xr-x. yannick yannick Jul
-rw-r--r--. yannick yannick 29K Jul :48 core_profiles.h5

/?5\\ . -rw-r--r--. yannick yannick 2.0K Jul :48 master.h5
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Storing an IDS to disk

e \What about other backends?
o NetCDF

o0

>>> with imas.DBEntry("my_dataset.nc", "w") as entry:

entry.put(cp)

o MDSPlus
m Requires saxonche package (pip install saxonche)
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Using NetCDF

e [Easy to share
o Don’t need IMAS installation to open data

et.nc", group=

(time: 3,
profiles_ld.grid.r

(time) flo ..
(time, profiles_1d.g " t norm:1) float64

object

IS1 1B ...
object
object
object atets
ST B
[[STETBRrS
|ISTELEBREES

_ (time, profiles_1d.g s t orm:1) float64

-
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Lazy loading

e .get loads entire IDS in memory
o Can be tOO blg! :igwuf‘n‘m‘uﬁn;?y £1D5 core_profiles, profiles 1r|[ ]1/electrons/temperature, FLT_1D)>
o Slow to load large datasets

e Lazy loading will fetch data on
demand!
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Converting data dictionary versions

e Automatic conversion within major versions

LN N

>>> entry =

imas.DBEntry("imas:hdf5?path=my_dataset", "r"

, dd_version="4.0.0")
09:15:01 INFO Parsing data dictionary version

@dd_zip.py:

e EXxplicit conversion between major versions

000

>>> ids = entry.get("core_profiles")
>>> ids imas.cor t_ids(ids, " 2.0")
09:15: INFO

09:15: INFO

Starting conversion of IDS core_profiles from ve

to version

. @ids_convert.py:




Converting data dictionary versions

e By default, IMAS-Python uses the latest version of data dictionary!
e IMAS Python will raise an error if automatic conversion is not possible
e Read more:

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

'36‘.\',.7.!8%‘."6 {@2\» EUROfusion


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

Resampling

e Convenience functions to resample data
o NBI energy at timesteps 0.5 and 1.5

000

import imas
nbi = imas. y().new("nbi")

ous_time = imas.ids_defs.IDS

imas.util.res
nbi.t
nbi.time,
[ b
nbi.ids_properties.homog
inplace
fill_value="extrapolate",
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https://imas-python.readthedocs.io/en/stable/resampling.html

CLI

e imas version: show version information

e imas convert: convert an ids to a different dd version
e imas print: print the contents of an IDS

e imas analyze-db: analyzes Data Entries

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

Projects using IMAS-Python

Tokamunch
Imas-validator
Imas-idstools
Imas-paraview
Imas-simdb
Imas-muscle3d
Eusio

Torax

Waveform-editor

Cherab-imas

Data Dictionary documentation

e Letus know if you are using IMAS-Python!
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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/

Checkout the documentation!

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

e IMAS-Python 101 course:
https://imas-python.readthedocs.io/en/stable/courses/basic user training.html

%9 IMAS-Python 2.3.0 documentation ® Q search 3”??:’3%‘ V18

IMAS-Python 2.3.0 N/ IWad "N At | Table of contents
documentation v = I
Manual
Getting Started LICENSE
IMAS-Python is a pure-python library to handle arbitrarily nested data structures. IMAS-Python is
Installing IMAS-Python designed for, but not necessarily bound to, interacting with Interface Data Structures (IDSs) as

IMAS-Python 5 minute defined by the Integrated Modelling & Analysis Suite (IMAS) Data Model.
introduction

Using multiple DD versions in the Note
same environment

IDS validation IMAS-Python was formerly known as IMASPy, and was renamed with the release of the major version 2

Resampling

IDS metadata It provides:

és . Lazy loadin
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MDSplus in IMAS-Python « An easy-to-install and easy-to-get started package by * Not requiring an IMAS installation *
Identifiers Not strictly requiring matching a Data Dictionary (DD) version
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