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Challenge

Result
The Wind Data Hub (WDH) will collect, catalog, 
process, store, preserve, and disseminate all 
laboratory, field, and benchmark model data produced 
by the land-based and offshore demonstration projects 
in support of mission of the Wind Energy Technology 
Office

Atmosphere to 
Electrons (A2e) 
Initiative:
Wind Data Hub

Data stored in
home institutions
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• 2018 Multi-laboratory 
collaboration

• Transportation and 
mobility-related data

• API/External 
Download Options

• Granular 
membership 
management

Livewire Data 
Platform



4

Building Benchmark 
Datasets and Solid 
Phase Processing 
Portal

• 2019 Building 
Benchmark Datasets 
– building energy

• 2021 Solid Phase 
Processing Portal –
materials

• New domains with 
unique workflows
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Specific Platform Requirements
The diverse nature of these projects added unique platform 
requirements:

• Two-factor authentication for proprietary datasets with 
nondisclosure agreements (NDAs)

• High granularity of access controls to support many small groups 
with different access requirements for different data

• Real-time streaming data

• “Big Data” model output datasets

• Data transformation pipelines

• Programmatic access via application programming interfaces 
(APIs)

To implement and maintain this platform as cost effectively as 
possible, we leveraged the Amazon Web Services (AWS) 
cloud



6

Data Archive and Portal (DAP) Platform

Core

Livewire

BBD SPP

A2e

Generic data platform framework

Currently leveraged by:

• Livewire (transportation)
https://livewire.energy.gov

• BBD (buildings)
https://bbd.labworks.gov

• WDH (wind energy)
https://a2e.energy.gov

• SPP (materials)

https://livewire.energy.gov/
https://bbd.energy.gov/
https://a2e.energy.gov/
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DAP Capabilities

• Data archive and storage 
 Hybrid, configurable

• Data collection
 HTTPS-REST, portal drag and drop

• Secure data access
 Tiered access with two-factor 

authentication

• Metadata standards
 Project Open Data, customizable

• Metadata curation
• Data publishing

 Data.gov, digital object identifier (DOI)
 Data metrics

• Metadata search and discovery
 ElasticSearch

• Data downloads
 Portal, HTTPS-REST

• Operational support, email reports
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Metadata Management

• Project (i.e. Catalog) metadata managed internally
• Dataset / file naming convention done collaboratively
• Dataset metadata managed by data owners
• All metadata internally reviewed before published
• DOI assigned post approval

• Extends DCAT-US Schema v1.1 (Project Open Data)
• Form generation / validation using JSON Schema

DOI
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Data Upload
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Access Control
PROJECT

• Open / Public

• Requires login to 
access data

• Includes automatically 
minted DOI

• Harvested by OpenEI

DATASET 1

• Restricted

• Requires approval to 
access data

• No DOI until/unless 
made public

DATASET 2

• Proprietary

• Requires approval 
and MFA to access 
data

• No DOI

DATASET 3
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Standardized Data Pipeline

https://tsdat.readthedocs.io

Input Data

Data Pipeline

Config File(s) Code Customization

Data Standards

Standardized
Data & Plots

https://tsdat.readthedocs.io/
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• Leverages the core 
DAP architecture and 
automated build 
system to be easily 
reused by other 
projects

• Extensibility hooks to 
customize key 
services

• Adding scripts to 
rebuild entire stack 
for any environment

Extensible 
DAP Platform

• Rapid deployment of new projects
• Leverages new features and bug fixes 

across projects
• Accelerated development
• Improved stability 
• Reduced cost and risk
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DAP Software Architecture

• User-friendly, responsive portal based upon best-of-class 
technology
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Cloud-based Architecture

• Built on the AWS cloud platform
• Leverages many reliable,                                        

best-of-class AWS services
• Well-documented REST APIs

Advantages of AWS

• Simplified development and 
deployment

• Scale on demand
• Reduced cost and risk
• Accelerated analytics
• Reliable managed services
• Uptime > 99.5%



Benefits of Cloud

• Flexible
 Huge variety of ready-to-

use PAAS, SAAS, Compute 
and Storage services

• Scalable
 Effectively infinite

• Manage cost
 Right-size, pay just for what 

you use
• Collaboration

 Easy access for everyone
• Security

 FISMA/FedRAMP
 Layers of additional controls

Access 
Control

Cloud 
Storage

Cloud Native 
Collaborators

Machine Learning
Compute Clusters
Analysis Pipelines
Data Extraction
Automation
Interactive Discovery
Hosted Databases

Data management
Web Portal

Data Search Index
Serverless APIs

External 
Collaborators
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S3 – Simple Storage Service

• Industry standard object store
• Robust reliability
• Triggers for workflows
• Granular access control
• What about download cost?  



Opportunities and Challenges

Develop and build or adapt data management efforts to 
accommodate:
• Growth of data volume and users
• Coordinate and monitor real-time processing
• Metadata coordination is work
• User Support
• Sustaining M&O
• Analysis near data  - Jupyter et al
• Data Analysis Center
• Unique process of science for each domain
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DAP Conclusions

• Leveraging cloud services and dev-ops significantly reduced 
software implementation costs and time to market

• Platform stability and scalability increased over on-site 
managed servers

• New deployments can focus on domain-specific tasks instead 
of implementing core software capabilities:

 Identification of standard data formats and metadata
 Identification of access roles and security policy
 Custom branding
 Hooking in custom back-end storage



Thank you
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