
Scientific Computing and Data Curation Division (SCDCD)

Enabling Scientists and Translation of Science 

A Scalable Data Repository to share, organize and “analyze” data



Outline

Introduction to Clowder

Data Model 

Metadata and Extractors

Architecture

Product Demonstration

Q&A



Why Research Data Storage?
• Legislation

• Evidence-based policymaking Act of 2018: Open Data Access and Management
• Reproducibility

• Data means “recorded information, regardless of form or the media on which the data is recorded.” (44 U.S.C. §
3502(16)).

• Data Asset means “a collection of data elements or data sets that may be grouped together.” (44 112 U.S.C. §
3502(17)). A data asset refers to data systematically arranged such as in a table, relational or non-relational 
database, or more complex structure that contains content such as, but not limited to, statistical, geospatial, 
scientific, administrative, or operational information.

• Machine-readable “when used with respect to data, means data in a format that can be easily processed by a 
computer without human intervention while ensuring no semantic meaning is lost.” (44 U.S.C. § 3502(18)).

• Metadata means “structural or descriptive information about data such as content, format, source, rights, 
accuracy, provenance, frequency, periodicity, granularity, publisher or responsible party, contact information, 
method of collection, and other descriptions.” (44 U.S.C. § 3502(19)).

• Open Format means a non-proprietary file format that has a fully-documented, published specification that is 
maintained by a standards body or a community driven process and has no restrictions placed upon its use.

• Data Provenance 
• Document Catalog
• Data Automation



Clowder



What is Clowder?

• A data management system designed to support any data format and 
multiple research domains

• You can install it and manage it on your own hardware resources
• It’s scalable 

• Petabytes of files, hundred of millions of resources

• Its extensible Consists of both Web interface (human readable) and Web 
Service API (machine readable)

• It’s open source



Funding for Clowder

• NARA/NSF OCI –Understanding Data Intensive and CPU Intensive Services to Support Preservation and 
Reconstruction of Electronic Records

• NSF CDI –Group Scope: Instrumenting Research on Interaction Networks in Complex Social Contexts
• NSF EAR –Critical Zone Observatory Network for Intensively Managed Landscapes (IML-CZO)
• NIH –Immunomodulatory and Regenerative Effects of Mesenchymal Stem Cells on Allografts
• Illinois-Indiana Sea Grant –Great Lakes Monitoring
• European Commission –Linking Scientific Computing in Europe and the Eastern Mediterranean
• NSF XSEDE –Various scientific gateways (Large Scale Video Analytics)
• NSF ACI –CIF21 DIBBs: Brown Dog
• NSF ACI -Sustainable Environment through Actionable Data (SEAD)
• ARPA-E -TERRA-REF
• NSF ACI -CIF21 DIBBs: T2-C2: Timely and Trusted Curator and Coordinator Data Building Blocks
• NCSA Industry Program



Scalibility

• A data management system designed 
to support any data format and 
multiple research domains

• You can install it and manage it on 
your own hardware resources

• It’s scalable 
• Petabytes of files, hundred of millions of 

resources
• Its extensible
• Consists of both Web interface 

(human readable) and Web Service 
API (machine readable)

• It’s open source



Security : Space and Control



Data Model



Metadata 

Free-Text Metadata

Pick a Metadata

Standard Vocabularies



Metadata Definitions

Machine-defined Metadata (JSON-LD)
User-defined Metadata (JSON-LD)

Exporting Metadata
OAI ORE endpoint: direct communication between long term preservation systems and Clowder
BagIT : downloading dataset as zip archive of files and metadata



ata Extraction using Simple Extractors

EXIF

Object Character Recognition
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Developing Extractors



Elastic Scaling
• All extractors are dockerized and available on Docker Hub
• Scale number of instances of each extractors based on RabbitMQ queues
• Uses Docker Swarm



Simple Previewers

Video player
3D Objects (.obj)



Use Case – NIH Immunomodulatory and Regenerative Effects of 
Mesenchymal Stem Cells on Allografts



Architecture



CCTE Clowder

• https://clowder.edap-cluster.com/
• https://clowder.edap-cluster.com/signup
• EPA AWS 

• Kubernetes 

Simple Process
• Send email to ccte_scdcd with desired space name 
• Ask the space members to signup (if they have not)
• Once you get the space you can add them into your space 

https://clowder.edap-cluster.com/
https://clowder.edap-cluster.com/signup


Future (To-be and in-progress)

• Get the ATO for Clowder Prototype and move to Production
• Upgrade to newer version (2.0) to include S3 as storage (in progress)
• Propose to use to store all research data with metatags for data 

provenance
• Expand the use case from Just file storage to Video analysis and 

development of extractors
• Adding more extractors from NCSA and other sources
• Process for approving data for public



DEMO
Security – Norman Adkins
DERs & ToxRefDB visualization– Jason Brown 
Use case DCT – Amar Singh



Services



Plugin and Configs
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