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Introduction Open Source Community
= Clowder is customizable and scalable data management

system you can install anywhere.
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Objectives
= Provide a framework for scientific data management

= Bootstrap the creation of data pipelines for specific use cases

= Deploy data infrastructure next to computation resources and
sensors

https://clowderframework.org/
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TERRA-REF phenotyping reference platform

Rich Web Interface
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Comprehensive Web API

= Simple JSON based RESTful API with user
API keys and OpenAPI spec

= Almost all functionality available in the Web
UI is available in the Web API

Extractors use the Web API to write back
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Projects can create custom clients
specifically tailored to their use cases
Data pipelines can leverage the API for

custom workflows
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search The basic search endpoint allows searching across resources.

/search Perform a basic search

files Afie s the raw bytes plus metadata.

/files Listallfiles

Jo-1 | /£iles/bulkRemove

/files/{id} Download fie

[m /£iles/{id} Delete fie

API docs see:

https://clowderframework.org/documentation.html

Flexible Metadata

Support for both user-defined and
machine-defined metadata. System accepts
metadata in a flexible representation based
on JSON Linked Data.

Metadata IS

Add metadata

ODM2 Variable Name

variable  |[wa Q

Name
waterLevel

radiationincomingLongwave

‘waterUsePublicSupply

= Added by Luigi TDRWaveformRelativeLength context
'waterPotential
Location N radiationNetLongwave
Latitude: 4 waterVaporDensity
Longitude; aterDepth
waterVaporConcentration
1{
“@context": [
"https://clowder.ncsa.illinois.edu/contexts/metadata.jsonld",
{
"CSDMS Standard Name": "http://csdms.colorado.edu/wiki/CSN_Searchable List"
}
1.
N Feb 15 11:12:45 CST 2018",
lllllll ,
user_id http://clowder.ncsa.illinois.edu/clowder/api/users/54b84415621bb34a2f4bed3b"
}
"content": {
"CSDMS Standard Name': "atmosphere air _increment of pressure”
}
3.
Users can add metadata Extractors and external
entries directly from the clients can attach metadata
user interface. to files and datasets



Automatic Data

Extraction
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Dataset containing the file

Tags

Shapefile / Geotiff Extractor

& Visualizations

= Extracted by https://clowder.ncsa.illinois.edu/clowder/api/extractors/ncsa.geotiff.preview on Dec 15, 2017 i

'WMS Layer URL: https://agri-clowder.ncsa.illinois.edu/geoserver/wms?
request=GetMap&dlayers=clowder:2014_30m_cdls_il_wgs84.tif_5a34232f4f0c1c5f741adbe0&bbox=-10207890.69
22,4422036.55129,-9687006.86476,5269512.186288width=640&height=4808&srs=EPSG:3857&format=image%2F
png

WMS Layer Name: clowder:2014_30m_cdls_il_wgs84.tif_5a34232f4f0c1c5f741adbe0

CSW Service URL: https://agri-clowder.ncsa.illinois.edu/geoserver/csw

CSW Record URL: https://agri-clowder.ncsa.illinois.edu/geoserver/csw?
service=CSW&version=2.0.2&request=GetRecordByld&elementsetname=summary&id=clowder:2014_30m_cdls_
il_wgs84.tif_5a34232f4f0c1c5f741adbe0&typ: -gmd:MD_| esultType=results&el etName
=full&outputSchema=http://www.isotc211.0rg/2005/gmd

'WMS Service URL: https://agri-clowder.ncsa.illinois.edu/geoserver/wms

Example Extractors and Visualizations

& morrowplots.jpg
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Geoserver

CNB452_PODE_11-20-13.tiff




Architecture

e The scalability of the Clowder system has been proven with one instance (TERRA-REF) having
1 PB of data and close to 40 million files.

e The Brown Dog project runs 60 different extractors as services in a docker swarm, which
consists of 30 machines. Extractors are scaled elastically based on the humber requests and
sits around 150 instances of these extractors.

@ React

= Rebuilding frontend
in React.js

= Encourage wider
adoption and ability
for contributors to
learn (vs Play
Framework and
JQuery)

= Further decoupling of
frontend and backend
is better for long
term sustainability
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O FastAPI

= FastAPI is a modern,
fast web framework for
building async APIs with
type hints

= In 2022 Scala is not as
popular: Libraries are
not always well
documented or require
a strong understanding
of the functional aspects
of the language.
Tutorials, stack
overflow, general
support not great
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