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David Spataro

h5 / hdf5 
Hierarchical Data Formats
structure, plotting, converting
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Example 
/nfs/dust/luxe/group/MCProduction/Signal/ptarmigan-v0.7-
preview/brem_laser/phase0/5.00_particles.h5

Top Level

array with single values

“build“ is a group structure,
has items with labels

“branch““, etc.

Items which are not groups 
themselves are datasets, 

scalars, arrays etc. possible

2-dim array
little-endian 

single-precision float
8 byte
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h5/hdf5 vs. ROOT Trees  
pros and cons of both formats

HDF5:

➢ groups: grouping structure
➢ datasets: multidimensional array of 

record structures

ROOT Trees:
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Converting datasets from h5/hdf5 to ROOT I
Using Pyroot with Jupyter on NAF

➢Python as “glueing“ language 

➢Jupyter on NAF: https://confluence.desy.de/display/IS/Jupyter+on+NAF
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Converting datasets from h5/hdf5 to ROOT II
Using Pyroot with Jupyter on NAF

➢Start at your own afs directory, create new notebook 
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Converting datasets from h5/hdf5 to ROOT III
Using Pyroot with Jupyter on NAF

➢access via address :

 

address
event number

➢addresses are keys of their respective 
supergroups
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Converting datasets from h5/hdf5 to ROOT IV
Using Pyroot with Jupyter on NAF

Single value in hdf5 file
has to be accessed this way 
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Converting datasets from h5/hdf5 to ROOT V
Using Pyroot with Jupyter on NAF
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Plotting data with Python I
Example plot for photon

➢basic plots from hd5 file to plot in few lines 

➢address handles to make it look nicer, latex syntax for strings supported
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Plotting data with Python II
Fitting is alos very easy – if you import the correct packages :)

➢easy to fit even quite complicated functions 
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Arguments for hdf5 /h5   
viable solution in the future (?)

➢hdf5 / h5 are very easy to to store, access, plot via python

➢python is still on the rise, could be in favour of opting for hdf5 / h5

➢structure is of a nested dictionary like in Python, varying  size and numbers of 

subgroups/datasets are implemented / read easily

➢good readability of the code (if done correctly)

➢viable for big datasets 

➢copy nb to your afs, start Jupyter on NAF and load it

➢Jupyter Notebook example for converting hdf5 to ROOT:
➢ /nfs/dust/luxe/user/spatarod/jupyter-notebooks/h5_to_ROOT.ipynb

➢ /nfs/dust/luxe/group/MCProduction/Signal/ptarmigan-v0.7-preview/brem_laser/phase0/5.00_particles.h5

➢Jupyter Notebook example for plotting hdf5 content:
➢ /nfs/dust/luxe/user/spatarod/jupyter-notebooks/plot_hdf5.ipyn

Converting is bound to 
this hdf5 structure, 
but can be adapted 
for other ones easily
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Contact

Deutsches 

Elektronen-Synchrotron

www.desy.de

• David Spataro

• FTX

• david.spataro@desy.de

Sources

 
https://raw.githubusercontent.com/NEONScience/NEON-Data-Skills/dev-aten/graphics/HDF5-general/hdf5_structure4.jpg

https://root.cern.ch/root/htmldoc/guides/users-guide/Trees.html

https://support.hdfgroup.org/HDF5/doc/H5.intro.html#Intro-OAttributes

https://raw.githubusercontent.com/NEONScience/NEON-Data-Skills/dev-aten/graphics/HDF5-general/hdf5_structure4.jpg
https://root.cern.ch/root/htmldoc/guides/users-guide/Trees.html
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PLOTS I   
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PLOTS II  
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PLOTS III   



Page 17

PLOTS IV   
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PLOTS V  
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PLOTS VI   
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PLOTS VII  
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PLOTS VIII  
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PLOTS IX  
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PLOTS X  
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PLOTS XI  
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