
IT4Innovations národní superpočítačové centrum - cesta k exascale
Registrační číslo projektu: CZ.02.1.01/0.0/0.0/16_013/0001791

VP3

The Path to Exascale: VP3
Activities and Results

RNDr. Vladimír Ulman, Ph.D.
9.12. 2022

IT4Innovations, Ostrava

 
Special thanks to: Pavel Tomančák, Michal Kozubek



IT4Innovations národní superpočítačové centrum - cesta k exascale
Registrační číslo projektu: CZ.02.1.01/0.0/0.0/16_013/0001791

VP3: Main Goal

„To accelerate microscopy image processing in Fiji using a supercomputer.“
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VP3: Motivation

„To accelerate microscopy image processing in Fiji using a supercomputer.“

● Many images

● Same pipeline

● Automation

● Acceleration



IT4Innovations národní superpočítačové centrum - cesta k exascale
Registrační číslo projektu: CZ.02.1.01/0.0/0.0/16_013/0001791

VP3: Motivation

„To accelerate microscopy image processing in Fiji using a supercomputer.“

● Many images

● Same pipeline

● Automation

● Acceleration



IT4Innovations národní superpočítačové centrum - cesta k exascale
Registrační číslo projektu: CZ.02.1.01/0.0/0.0/16_013/0001791

VP3: Motivation

„To accelerate microscopy image processing in Fiji using a supercomputer.“

● Fiji:

– Batches (using Scripts)

– Image processing

High Performance Computing Center
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VP3: Remote Computing

High Performance Computing CenterHPC Workflow Manager for Fiji

  

 DataStore

Image volumes:   BDV komprese, Kartographic projections

Deep Learning:   SilverGT, EmbryoGen

Follow up applications:   Mastodon, Vizualizace
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VP3: Results

HPC Workflow Manager for Fiji

● Graphical interface
(plugin) in Fiji

● Extends Fiji scripting,
supports paralellism

● Define tasks,
manage
and monitor

● Communication
to HPC

● Works on
users’ HPC !
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VP3: Results

DataStore

● Provides images per chunks

● Remote (Internet) & local access

● Fully in Fiji, in BigDataViewer

● Supports programming lang’es
– Java, C++, Python
– Fiji scripts
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VP3: Results

SilverGT

● Annotated real images

● More segmentations into one superb

● Training data for deep learning

● Available on CellTrackingChallenge.org

EmbryoGen

● Annotated synthetic images

● Simulated life of a cell population

● Training data for deep learning
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VP3: Results

Cartography image processing

● Reduces image volume by resaving with the projection

● Specimens with „surface“ – embryos, organoids

● Requires new image processing algorithms (distortions)
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VP3: Results

Vizualization

● Extends Blender

● Big (non-image) data, extensibility

● Connects bio-SWs with Blender


