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SIMLAB NEUROSCIENCE
BRIDGING NEUROSCIENCE AND HPC

Simulation Engineering & Science

Arbor: multi-compartment models of neural networks
NEST: spiking point-neuron simulator (tools and support)
The Virtual Brain for HPC: neural mass models

Learning to Learn: machine learning and parameter
optimization tool for neuroscience simulations on HPC

Advanced Computing Architectures: pilot project
for long-term initiative to specify a future
Neuromorphic Computing Architecture

Modular Science: co-simulator framework

Neuroimaging Pipeline

High-performance image processing on supercomputers
Optimization of neuroimaging pipelines for HPC
Machine learning and deep learning for neuroscience

Structure tensor analysis and quality control tools for 3D-
polarized light imaging
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Visualization & Analysis

Visual connectivity generation

Optimization of analysis tools for HPC

Interactive steering and visualization of simulations
Interactive graph analysis and visualization

Infrastructure Development

Requirements specification, validation and
user support for the Human Brain Project
research infrastructure

Supporting Software

Data and workflow management support
Software refactoring
Software installation and maintenance on HPC systems

Porting and support for evolving HPC architectures,
Graphics Processing Units (GPUs) and accelerators
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