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Aim & Goals
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The DeepHealth Project

DEEPHEALTH

* Put HPC computing power at the service of biomedical applications

* Increase the productivity of medical personnel and I'T professionals
e Offer a unified framework adapted to exploit underlying

neterogeneous HPC and Cloud architectures

Key facts
Budget: 14.642.366 €
EUfunding: 12.//4.824 €

Duration: 36 months

O Starting date: Jan 2019
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The DeepHealth Toolkit e

DEEPHEALTH

The DeepoHealth Toolkit s composed of two libraries designed for computer vision
and deep learning tasks:

* ECVL - European Computer Vision Library
* EDDL - Furopean Distributed Deep Learning Library

. Medical staff

. IT professionals
* Plus, a front-end designed for non- <> LI
expert users, which consists of:

e ARESTfUl web service
* A web-based GUI

FRONT-END (Graphical User Interface)

BACK-END

* Theentire toolkit is open-source
and avallable at
github.com/deephealthproject

) ) ) 25th International Conference on Pattern Recognition
The project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 825111 ICPR2020


https://github.com/deephealthproject

Inside the same

worker node
ollevempolmany, For HPC and cloud AN
core worker nodes environments ?X\
- . To automatically deploy multiple A
| Multi GPUs | | instances (worker nodes) L]
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EDDL

Furopean Distributed Deep Learning Libra

o \X/ritten in C++
* Keras-like AP

* Built-in data
augmentation

OpenMP
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‘—)_| '  Cloud adaptation |
v Distributed computing
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| MIT 2.0 License
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Documentation

License of other |
components do
not compromise
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Tensor computations

|
l Import / Export

Code available on GitHub to
show how to use the EDDL
. —many different examples

* Config / Installation
°® Su pportg On CPU On GPU On FPGA
f Eigen3 Kernels Kernels implemented in
d | f‘fe re n t implemented OpenCL/HLS/RTL C/C++ ONNX (standard format for
with CUDA language extensions serializing DNNs) ——
C/C++ language CMake Home Brew Conda Docker
extensions 5 ~ (for Mac OS X) =) L )
hardware platforms FPoA desgned s Protcn s (or Moo 05
built within from Google To automatically
CUDA DeepHealth project solve
a n d a C C e \\e ra t O rS libraries and by ProDesign dependencies
runtime from Interchange models on other
NVIDIA with other toolkits packages
FPGAs from H2020
MANGO project
Adapted to report

* Provides ONNX Import

gradients from worker
nodes to master node

and export functionalities i s
master node to worker
nodes
- The project has received funding from the European Union's Horizon 2020 research and innovation 2mme under grant agreement No
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5 ECVL

& European Computer Vision Library

* Mainly designed to integrate existing state-of-the-art
Computer Vision and Image Processing libraries

* Support for multiple medical imaging formats
(NIfTI, DICOM, TIFF, whole-slide)

* Core functionalities implemented for
both 2D images and 3D volumes;

* Reading and writing
* Processing
* Visualizing

* Domain-Specific Language for data
augmentation
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\v Python APIs

* PyEDDL and PyECVL have been
designed for binding Python code
to existing C+ code
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* Python APIs avoidintroducing N” NumPy
significant inefficiencies in execution g

speed or memory usage by keeping
any compuitationally intensive code m m
in C++

* Seamless conversion between EDDL Tensor or ECVL Image objects and NumPy
arrays




‘oject has rece

GPU TIME PER EPOCH (s)

3@ <
-~
< N C =
2 N~
N
™
A vl
© >
© o 2 o
< © o
N
= []

VGG16
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Benchmarking

VGG19 RESNET18 RESNETS50 VGG16 VGG19
mEDDL mKeras = PyTorch
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Thank you!

Federico Bolell]

federico.bolelli@unimore.it

- The project has received funding

b-0 research and innovation programme under grant agreerment No 825111
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