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Subprojects

• Light Optical Nanoscopy (Heidelberg, Mannheim, Mainz)

• High Throughput Microscopy: 

• Selective Plane Illumination Microscope (Karlsruhe)

• Gen Scans (Dresden: TU + MPI CBG)

• ANKA Tomography 
Ultra Fast Tomography

• Nanoscience foundries and fine analysis (NFFA Europe)
EU

• Dariah & eCodicology & MASi
Arts & Humanities, ESFRI DARIAH EU + BMBF DARIAH DE, 
Metadata Management for Applied Sciences (MASi)
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• Finished: Prototype HPC integration on 
workflow-level of KNIME via UNICORE data
oriented processing – paper submitted

• Finished: Prototyp implementation of fine-
granular UNICORE-KNIME integration –
paper planned

• Planned: Metadata-enabled microscopy 
data pipeline in cooperation with MASi 
project

High Throughput Microscopy
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Build up an NFFA Information and Data Repository

Distributed repository system for (meta-)data located at different nanoscience
facilities all over Europe

Common AAI supported by all facilities

Access via NFFA Web Portal
• Proposal creation
• Dataset registration, retrieval,

update and sharing
• Dataset publication

Published data repository for publicly
available datasets
• Registered using a nanoscience

metadata schema
defined in RDA WG

NFFA Europe
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NFFA Europe Metadata Design
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NFFA Proposal
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NFFA Europe Experiment Workflow
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Light Optical Nanoscopy

Nanoscopy Open Reference Data Repository 
(NORDR) for managing the complete life-cycle of 
extremely large datasets (~100 TBs)
• Allow storage, reuse and curation of data
• Manage heterogeneous data and metadata
• Enable scientific workflow and provenance

ProvONE Provenance Model
• Graph based modeling of provenance 

(ProvONE)
• Enable scientific data reproducibility 
• Capable of capturing both
– Prospective provenance
– Retrospective provenance

• Interoperable with existing standards   
OPM/PROV

Localization image of 
breast cancer cell

Microscope image of  
breast cancer cell 

ProvONE Provenance Model
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Processing and Storage

NORDR: Scientific Workflows, Provenance 
and Metadata

Workflow 
Engine

Provenance Manager

NORDR

Data Processing Services

WF 
Provenance 

Collector

NORDR 
Provenance 

Collector

Prov2ONE
Algorithm

OPM/PR
OV 

Exporter

Metadata Services Metadata 
and 

Provenance 
Store

…S1 S1 S1 S1

M1 M2 M3 …

Workflow 
DefinitionScientific Workflow(WF) Engine

• Automated execution of workflows
• Integrated with data processing services 

of NORDR

Provenance Manager
• Prov2ONE algorithm for creating 

provenance graphs (ProvONE)
• Provenance collector, WF engine and 

NORDR
• Export retrospective provenance in OPM 

and PROV standards

Metadata and Provenance Store
• Common data store for context metadata 

as well as provenance graphs



10 Data Life Cycle Lab „Key Technologies“

Processing and Storage

NORDR Data Ingest & MD Quality Control

NORDR Metadata Services

Metadata 
and 

Provenance 
Store

MD Schema Registry Service

Metadata
Schema

Registration of 
new MD schemas 
by user

Automatic creation 
of MD Quality 
Control Service

Ingest of data and 
MD

Automatic MD 
quality control

XSD

XML

Metadata

Metadata 
Schema
Registry

MD Quality Control Service

HandlerService

MD 
Extractor

Data
NORDR Staging Service

Create
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Conclusions

• Joint research on solving community specific data problems
• R&D on generic data technologies (bottom-up)

Automatic Metadata Extraction

Pattern Recognition & 
Feature Extraction

Repositories

Visual Analysis &
Visualization

Preservation

Sustainability

Workflows

Data Analysis

Provenance

Data Intensive Computing

Metadata


