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What is DesignSafe?
• A web-based research platform that provides tools to manage, analyze, 

and understand critical data for natural hazards research

• A cyberinfrastructure (CI) that is an integral part of research discovery
− Provide a platform for data sharing/publishing
− Enable research workflows and access to high performance computing (HPC)
− Deliver cloud-based tools that support the analysis, visualization, and 

integration of diverse data types
• Amplify and link the capabilities of natural hazards researchers in the US 

and abroad

DesignSafe Vision



• DesignSafe cyberinfrastructure
• Seven experimental facilities
• RAPID reconnaissance facility
• Computational modeling and 

simulation center (SimCenter)
• Coordinating Office (NCO)
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www.designsafe-ci.org



DesignSafe Research Workbench
• Data Depot Data Repository

– Private space (My Data)
– Collaboration space (My Projects) for data sharing and ultimate publishing
– Publicly accessible space (Published) for curated data from My Projects
– Publicly accessible space (Community Data) for uncurated data

• Discovery Workspace 
– Apps/tools for computational simulation, data analysis, etc. with access to 

files in Data Depot
• Reconnaissance Portal: discover published reconnaissance data



Data Depot: My Projects

A space to share files/data/results with collaborators 
and to eventually publish for public use



Data Curation 
Philosophy
• Allow users to easily store, share, document, and publish 

data throughout the life of a research project
• Flexible data models and interactive curation

‒ Allows researchers to decide how to represent                     
their research

‒ Support different types of data 
‒ Consider what is needed for data to be                

understandable by others for data reuse
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DesignSafe Data Models
Structured, yet flexible, data models for different types of research

• Define categories
• Categories assigned to 

files/folders
• Relate categories to organize 

data

Curation



Curation Process



Curation Process



Data Depot Search



Published 
Dataset



Make **your** data count!
• Formally publish data sets in stable data repositories

– Include data processing scripts, visualizations, etc. 
• Data needs a permanent, digital location (DOI) not just a URL

– List curated data sets on your CV 
• Formally cite data in your reference list of your paper using DOI, 

citation language as indicated in DesignSafe



Reconnaissance Portal
Identifying Archived Datasets from Recon Events



Discovery Workspace
• Cloud-based tools and HPC enabled codes (Stampede2)
• Access to files in the Data Depot



DesignSafe Discovery Workspace
• Data analysis in the cloud

‒ Matlab: data analysis and plots, batch processing
‒ Jupyter: electronic notebook that supports Python and R 

analysis
• Visualization

‒ HazMapper: DesignSafe version of “Google Maps”
‒ Potree: Create, view, and analyze point cloud data
‒ QGIS: geospatial data analysis



Electronic Notebook

From Prof. S. Brandenberg, UCLA



Published Scripts to Aid Research to Practice



Recon Portal ® Data Depot ® Workspace



Potree Point Cloud Viewer

Olsen et al. (2017) “Lidar Scans of Reinforced 
Concrete Building Performance following the 
April 25, 2015 Nepal Earthquake”, DesignSafe-
CI [publisher], Dataset, 
https://doi.org/10.17603/DS2P082



Computational Simulation Codes
• OpenSees: FE code for seismic analysis of structures and soil

‒ OpenSees Express: runs on a virtual machine
‒ OpenSees MP and SP: run on Stampede2 supercomputer
‒ Python interpreter OpenSeesPY available through Jupyter
‒ STKO (Scientific Tool Kit for OpenSees) and GID: OpenSees

pre/post processing
• LS-Dyna: Commercial FE code for structures and soil

‒ “Bring Your Own License”, Runs on Stampede2



Computational Simulation Codes
• ADCIRC: storm surge modeling

‒ ADCIRC: serial version
‒ PADCIRC: parallel version on Stampede2 and Lonestar5 
‒ PADCIRC + SWAN: includes near shore waves
‒ Kalpana available to convert NetCDF to Shapefiles
‒ FigureGen available to create images of ADCIRC output

• OpenFOAM: computational fluid dynamics 
• Clawpack/GeoClaw: PDE solver for storm surge modeling



Direct Supercomputer Access
• Are you using an application not available on the portal?
• Are you running jobs that require more nodes?
• You can request a DesignSafe HPC allocation

https://www.designsafe-ci.org/rw/user-guides/allocations-policy/

https://www.designsafe-ci.org/rw/user-guides/allocations-policy/


DesignSafe: Open for Business

• Interact with us and the community using the 
DesignSafe Slack team

• Cite data using DOIs!
• Cite DesignSafe marker paper (Rathje et al. 

2017, Natural Hazards Review) if you use 
DesignSafe in your research

Please share your feedback, ideas, experiences!

Tim Cockerill cockerill@tacc.utexas.edu

Available to the Global Natural Hazards 
Research Community


