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Version Update for IBS Server
● Last week, I visited IBS, created server id, learned 

COSINE data structure, …
● Version problems occurred again, and I changed my 

environment to
– Anaconda 3  Python 3.7.6→ Python 3.7.6

● keras 2.3.1 | tensorflow 2.1.0 | uproot 3.11.2 | h5py 2.10.0
– Root 6.14/00
– No TMVA, no PyRoot
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Motivation for Using HDF5
● We will deal with very large training data set, which 

must exceed our memory capacity.
● So we need a way to load training data set from hard 

disk, not from memory.
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Motivation for Using HDF5 (cont’d)
● There are two ways to load training data from disk:

– use HDF5 data format supported by h5py module
– use ‘DataGenerator’ supported by keras module



2020/2/11 Deep Learning Study 5

HDF5 and DataGenerator
● Using HDF5 is easy, fast and memory conserving.
● While using DataGenerator is difficult, slow and 

memory consuming.
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DataGenerator Performance

Running MNIST (60K images) with 2 
dense layers consumes about 8 * 7.8% * 
8GB = 5GB memory and 15 minutes for 
one epochs.

Note that it took 5 seconds, originally.
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HDF5 Performance

Running MNIST with 2 dense layers 
consumes about 5.2 % * 8GB = 400MB 
memory and 200 secs for 1.2M data sets.
1.2M data sets are about 1.8 GB!

Note that it took 5 seconds for 1 epoch, 
originally.
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HDF5
● HDF5 format supports saving large, complex, 

hierarchical data, and fast, easy I/O.
– Common in science.
– ‘pip install h5py’ available.
– Auto-install by uproot

● You can see the tutorials from the link below.

https://www.pythonforthelab.com/blog/how-to-use-hdf5-files-in-python/ 

https://www.pythonforthelab.com/blog/how-to-use-hdf5-files-in-python/
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HDF5 and Keras
● HDF5 format is easy to feed into Keras.
● Load them using HDF5,

● and give them just as they were numpy arrays!
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HDF5 in MNIST
● I uploaded two example codes about HDF5 and 

MNIST on our github.
● One converts MNIST dataset into HDF5 format, 

and another reads the HDF5 file and trains using 
that.



2020/2/11 Deep Learning Study 11

COSINE Data Cut
● To test DL on COSINE data, I used the cut below.

– I used data only from crystal3.
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COSINE Data
● And stored ‘oscil31’ and ‘oscil32’ in a row.
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Toy DL for COSINE
● I ran a simple DL for the COSINE data.

– 33 signals and 1278 backgrounds.
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Toy DL Result
● I got 100% !!!
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