
The Next Generation CI for the 
Natural Hazards Community
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Natural Hazard Engineering Research 
Infrastructure (NHERI)
• National, shared-use research infrastructure to enable 

transformative research
− Network Coordinating Office (NCO)
− Cyberinfrastructure (CI)
− Seven experimental facilities (EF)
− Post-disaster, rapid response research facility (RAPID) 
− Computational Modeling and Simulation Center (SimCenter)

• Replaces similar program for earthquake engineering 
(NEES) but expanded to include windstorms and 
associated hazards
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DesignSafe-ci Vision

• Provide a CI that becomes an integral and dynamic 
part of research discovery

• Cloud-based tools that support the analysis, 
visualization, and integration of diverse data types
− Key to unlocking the power of “big data”

• Support end-to-end research workflows and the full 
data lifecycle

• Enhance, amplify, and link the capabilities of the 
other NHERI components
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DesignSafe-ci Components

• Web Portal
• Data Depot
• Discovery Workspace
• Reconnaissance

Integration Portal
• Developer’s Portal
• Learning Center
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DesignSafe-ci
Web Portal
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DesignSafe: Enabling Research
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User Requirements

• Identify user requirements
− Use cases: what do users want to do?
− Requirements Gathering Workshop
− Informal discussions

• Prioritize user requirements
• Software developers use the requirements to design 

the software
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• Definition: user requirements describe what 
the user expects the software to be able to do



User Requirements
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Req User Requirement DesignSafe.ci 
Component Brief Description

1
Facilitate upload by 
simplifying the data model and 
the information provided

Data Depot Flexible data model with enhanced 
data upload, metadata, etc. for 
diverse data types

2
Online software and tools for 
generating data products from 
raw data

Discovery 
Workspace

Cloud environment to invoke 
analytics, visualization, and 
collaboration tools.

3
More online simulation codes, 
both open source and 
commercial codes

Discovery 
Workspace

Cloud environment to invoke 
simulation tools.

4

Ability to use and access the 
data repository via remote 
software or services 
(expert user)

Developer’s 
Portal

Information on DesignSafe.ci 
extensions/APIs, to allow 
construction of new interfaces and 
addition of new tools.



DesignSafe-ci Organization
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Simulation and Analytics

• Simulation Requirements Team
− Represents the broad natural 

hazards community
− Interact with the larger community              

to identify user requirements
− Prioritize user requirements
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• Vision: Provide access to open source and 
commercial software within Discovery Workspace 
and provide a venue to share simulation/analysis 
results 



Simulation and Analytics
• Identify initial simulation codes/tools to be deployed
• Access to commercial codes: “Bring Your Own 

License” (BYOL) approach
• Discovery Workspace will provide mechanism for 

users to share simulation codes/tools 
• Application programming interfaces (APIs) will be 

available through the Developer’s Portal to develop 
additional interfaces

• DesignSafe-ci Extended Collaborative Support 
Services (ECSS) can assist users
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Data
• Vision: Allow users to easily store, share, 

document, and publish the data associated with 
their research, supporting the full data lifecycle

• NSF new Proposal Guide (Jan 2016) will require 
public access of data created as part of NSF 
projects 
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• Data Requirements Team
− Represents the broad natural 

hazards community
− Interact with the larger community 

to identify user requirements
− Prioritize user requirements



Data Management Philosophy
• Progressive curation, integrated with the research 

lifecycle
• Focus on achieving community’s research goals
• Modular data model that supports how researchers 

organize their data
• Drag and drop upload and cloud import will encourage 

users to use the Data Depot throughout the 
data/research lifecycle 

• Should not be a burden to researchers
• Work with NHERI awardees to gather data 

model/metadata requirements 
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Flexible Data Model

• Represent the structure of research and its functions
• Different metadata for different research functions 

and domain specific datasets 
• With flexibility comes responsibility

− EF defines standards for their site                                           
(data model, organization, metadata                          
requirements) and helps users use                                        
the standards appropriately

− Trust researchers to use the data                                   
model and provide the metadata                                          
required to document their                                           
experiments
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Data 
Workflow: 
Dilbert 
Diagram
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Step-by-step Workflow: Example
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Public View of Data: Flexible
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Digital Rocks Portal
https://pep-dev.tacc.utexas.edu



DesignSafe for Data Publishing

• Researchers may not want to/be able to develop their 
own interface to share their data

• Easy-to-use data management interface will 
encourage broad use of DesignSafe across natural 
hazards engineering to share data

• Ability to aggregate data from different sources
• Creators of data linked with their data
• Digital Object Identifiers (DOI) assigned to data with 

authors, title, citation language, etc.
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Datasets Interoperable with DesignSafe

• Creators/collectors of data want to maintain 
ownership of data 

• Data easily discoverable from existing data repository 
through DesignSafe search or developed “App”

• Examples
− Use App within DesignSafe to search PEER ground motion 

database to identify input motions for analysis
− Search for data from centrifuge or shaking table facilities 

located across the globe
− Collecting use cases for “killer apps” from community
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Data Re-use

• Sharing well-documented and valuable data sets for 
re-use by others must be recognized by academic 
community as scholarly work

• Data needs a permanent, digital location (DOI) 
similar to journal article, not just a URL
− List curated data sets on your CV 

• Promote available data via Data Papers (e.g., EERI 
Earthquake Spectra) or Data Journals

• Users of data must cite it using DOI, citation 
language
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Tracking Data Re-use

• Papers that cite data using DOI, citation language
− Make our data DOIs discoverable by Google Scholar
− Thomson and Reuters Data Citation Index tracks data 

DOIs, but it is a service separate from Web of Science

• Tracking Re-Use within DesignSafe
− Data processing/analysis in the cloud will allow us to directly 

track re-use within the CI

• Citations to the DesignSafe “marker” paper
− Description of DesignSafe CI published in journal paper
− To track meaningful use of the CI, researchers will be asked 

to cite this “marker” paper
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Important Schedule Milestones
• September 30, 2015: NEEShub transitioned to 

UT/TACC
• September 30, 2015: Initial DesignSafe website 

released (www.designsafe-ci.org) 
• Fall/Winter 2015: Visit with each Experimental Facility
• January 2016: Community User Requirements 

Workshop (Austin, TX)
− October 2015: Community User Requirements Webinars

• Spring 2016: DesignSafe-ci Release 1 including 
Discovery Workspace and Data Depot
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User Requirements Workshop: 
What do you do now?
• Learn about your research workflows and how 

DesignSafe can improve/enhance them
− Document your research workflow to share at workshop 

(narrative and sketch)
− What tools/codes do you use?
− Describe data types, file sizes, etc.
− Explain data organization, considering the need to share the 

data
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User Requirements Workshop: 
What do you want to do in the 
future?
• What do you want the CI to enable for your work?

− Search
− How do you want to present and organize your data?
− Integrated visualization
− Publication support
− New interfaces
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Action Items

• Send us your documented workflows
• Suggested break out session topics
• Please send information to Natalie 

Henriques
− natalie@tacc.utexas.edu 
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