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Challenges 

 

 Increasing heterogeneity of instruments, 

data formats, standards, methods, … 

 

 Small over large to very large projects, 

but limited resources 

 

 Scalability of technical solutions, and 

important of curation and help 



A modular virtual research infrastructure designed 

to support scientific workflows, in particular in the 

flow from sensor observations to archives 

Mission 



Objectives 

 

 Generic infrastructure for data flows 
 

 Sustainable and up-to-date services 
 

 Interoperable and support for standards 
 

 Seamless integration of information systems 
 

 User-friendly and simple services 

 



Data Flow Framework – O2A 
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Contact 

data scientists, editors, 

owner, engineer in charge, 

principal investigator, … 

Action 

deployment, mount, 

calibration, failure, 

information, … 

Parameters 

backscatter, chl a, 

FDOM, depth, 

conductivity, 

dissolved oxygen, 

temperature, … 

Properties 

min / max 

temperature, 

weight, 

dimension, … 

Resources 

factsheet, 

calibration 

certificates, 

manuals, … 

Description 

names, manufacturer, 

model, description, asset 

number, … 

Subdevices 

multibeam sonar, 

fluorometer, 

camera, nitrate 

sensor,… 







 Sensor descriptions 

for provenance and 

reduced data inte-

gration effort 

 Versioning and 

citability – use case in 

RDA PID WG 

 Interoperability and 

standards 

 ~1700 descriptions 

available and counting 

→ Demo 
OGC SensorML 

RDA WGs / IGs 

https://sensor.awi.de/?site=path&typeid=platforms.type%EF%9D%89Station&type=Station




 Ingest bound to 

sensor descriptions 

 Generic driver and 

QC/QA approach  

 Monitoring / alarming 

functionality 

 Access to data, quality 

flags, aggregation 

statistics, unit 

conversion, … 

→ Demo SOS 

https://dashboard.awi.de/data-xxl/


→ Demo 

https://dashboard.awi.de/?dashboard=2847


 User-customizable, 

flexible dashboards 

for data monitoring 

 Analysis of near-real 

time and delayed-

mode data 

 Based on sensor 

descriptions and 

configurations 



Data Flow Framework – O2A 



Workspace 

 Science community workspace for data sharing 

and data analytics within the Helmholtz Data 

Federation (HDF) 

 State-of-the-art storage, replicated between 

Bremerhaven and Potsdam 

 User-friendly “one-click” compute solutions with 

virtual machines and containers 

 Hadoop big data analysis based on Hortonworks 

data flow and data platform 

 Raster data management and analysis with 

rasdaman, developments 



 Cloud management 

with VMware vRealize 

 Providing tailored 

short-life containers 

and virtual machines 

for scientists 

 Including support for 

hybrid clouds, e.g. 

Amazon WS 

 Templates for e.g. 

RStudio and Jupyter 

→ Demo 

https://vra.awi.de/vcac/org/awi/?


→ Demo 

http://jupyterhub.dmawi.de/user/rkoppe/notebooks/dws/dws-py-intro.ipynb


 Foster sharing of code 

incl. documentation 

 Support native book-

keeping of changes, 

versioning 

 Promote methods for 

reproducible results 

 Notebooks as 

supplement for 

publications 

→ Demo 

http://jupyterhub.dmawi.de/user/rkoppe/notebooks/dws/dws-py-intro.ipynb


Data Flow Framework 



 Map visualization and 

composition of data 

products 

 Maintaining world 

base maps in different 

projections based on 

RTOPO 

 Providing standard 

products, e.g. satellite-

based chlorophyll a 

and sea ice 

→ Demo WMS, WFS, WCS 

https://maps.awi.de/map/map.html?cu=fram_moorings#home


 Data archiving and 

publication (DOI) 

including curation and 

harmonization 

 Linking with articles, 

platforms, devices, 

sensors, expeditions, 

orcid 

 Semi-automatic data 

flows when using O2A 

→ Demo 
OAI-PMH, ISO19115, 

RDA WGs / IGs 

https://doi.pangaea.de/10.1594/PANGAEA.887579




 Portal as central 

access point to linked 

and combined data 

 Platforms, devices and 

sensor overviews 

 Expeditions 

 Data, publications and 

reports 

 Interactive data 

products 

 Services 
→ Demo 

https://data.awi.de/


In Action 
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Current Work 

 Setup virtual environments for applications like 

3D modelling of the ocean floor 

 Develop building blocks for e.g. machine learning 

methods for images and videos 

 User-transparent scaling of computing resources, 

e.g. with Kubernetes 

 Repository of drivers for data ingest and 

quality procedures incl. best practices 

 Computing on GPUs between “standard” 

virtualization and HPC 

 … 
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Approach 

 

 Illustrate added value for individuals, 

give incentives 

 Make hands on use as easy as possible 

 Provide fast applicable tools and  

best practices with examples 

 Perform regular user sessions to foster 

community and user-network, beyond projects 

 Collect and give feedback 



Outlook and Preparations 

 Data Management Plans as seamless starting 

point from project idea, over data ingest and 

science workspaces to publications 

 Legacy systems: refactoring and further 

integration incl. harmonization of existing 

vocabularies, e.g. for devices, actions, … 

 New data center on board of Polarstern, remote 

synchronization of services and data between 

Arctic and Antarctic over satellites 

 Streamline sample management solutions for, 

e.g. cores and specimen and flow integration 

 



Best Practices Needed 

 Continuous measurements, time series 

 how to align tracked sensor information with data 

 Combined datasets – PIDs for events of distinct 

instruments 

 how to combine it useful 

 Agreements on formats and semantics – multi-

partner and multi-discipline projects 

 DMPs simple and actionable 

 Integrating data products, prepare it for the 

community and beyond 

 … 



Thank you very much for your attention! 

roland.koppe@awi.de 

Ana Macario, Angela Schäfer, Antonia Haas, 

Christian Schäfer-Neth, Hans Pfeiffenberger, 

Peter Gerchow, Stefanie Schumacher, … 


