
iDigBio is funded by a grant from the National Science Foundation’s Advancing Digitization of 
Biodiversity Collections Program (Cooperative Agreement EF-1115210).  Any opinions, findings, 
and conclusions or recommendations expressed in this material are those of the author(s) and 
do not necessarily reflect the views of the National Science Foundation.

Cyberinfrastructure and Data
(What  a difference a year makes …)

José Fortes
Advanced Computing and Information Systems Laboratory (ACIS)
University of Florida

fortes@acis.ufl.edu

mailto:dstoner@acis.ufl.edu


1

Outline

• Cyberinfrastructure

– Web site

– Portal

– Appliances

– Research applications

• Data = Specimen records and media

– Ingestion

– Use

– Integration 
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iDigBio Website
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Search data, all/individual fields, w/ autocompletion, 
synonyms, customize; map and download results
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View search results as table, labels, images…
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Specimen record page with details, info on provider
associated media and georeference
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Media records with metadata, other media, provider, 
links to specimen record, data set …
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Publishers page with record counts, links to 
provider details
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Recordset page with provider info, record counts, 
links to search and raw data
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Over 300 providers, 24M specimen records, 3.4M media records
Publishing technologies: IPT, Symbiota, RSS (DwC-a, CSV)

Media data using Audubon core terms
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• IPT – RSS of DwC-A
• Specify, EMu, Arctos, VertNet 

Migrator, etc.
• Symbiota portals – RSS of DwC-A
• iDigBio Feeder – DwC-A, CSV, …

If you can export specimen data from 
your database/ spreadsheet into 
DwC-A (or even CSV), then you 
can share data with iDigBio.

The what and how of data ingestion



11

Architecture Components
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iDigBio infrastructure (54 servers): Proxy/load balance (2); Portal (5); API 
(5); Media API (10) Celery task (5) Ceph Object Storage (3) CSV generators 
(3), Redis cache (3), Application and database (18)
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Appliances, e.g. upload of images and Specify package

Web UI

browser
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iDigBio

Cloud API

server

iDigBio

API

client
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on local media

HTTP
Web 

server

File

interface

HTTP

• Reliable approach to upload batches of images with metadata

• Upload starts with CSV file with image paths, identifier, and metadata

• Successfully helped users to upload 290,000+ images.
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Upload Images with CSV File

• Upload starts with CSV file with image paths, 

identifier, and additional metadata

• 10 threads used to speed up transmission.
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CSV File Generation

• Appliance helps users generate a CSV file (with GUID and 

path) for all images within a directory hierarchy

• Optionally, users can manually edit or define new metadata 

fields in the CSV file
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Viewing the History

• The local upload history can be viewed/saved to CSV files

• Current upload results are also shown after each upload
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Specify Appliance

• Appliance packages Ubuntu 12.04 LTS, MySQL, 

Java 7, Specify 6.5, Demo database

•User installs 

free software 

and appliance 

from iDigBio
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iDigBio Research Section

• Expanding: https://www.idigbio.org/research

Links to TCN research

List of iDigBio publications

https://www.idigbio.org/research
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iDigBio Research Tools

• https://www.idigbio.org/content/community-research-tools
• Welcome your contributions!

https://www.idigbio.org/content/community-research-tools
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PhyloJIVE instance in iDigBio (biodiversity data + phylogeny)

• Developed by Garry Jolley-Rogers, Joe Miller, and Temi Varghese
• Displays phylogenetic trees in Newick format
• Displays up to 10 characters (traits); color scale indicates numerical intensity/categories
• Tree branches colored per predicted first character, calculated via reverse parsimony
• Integrated w/iDigBio search and mapping; linked to other sites (ALA, EOL, DiscoverLife)
• User-created trees/characters, sample trees, canned searches,…
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Research tools integrated with iDigBio

• PhyloJIVE + OpenTree + iDigBio

• OpenRefine + OpenTree + iDigBio

• Arbor + OpenTree + iDigBio

• Others – contact Andrea Matsunaga 
(ammatsun@ufl.edu) if you are interested in working 
jointly to integrate of your research tool(s)

• See Demos and attend Discussion Sessions related to 
research applications, tools and APIs

mailto:ammatsun@ufl.edu
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Conclusions

• Stable cyberinfrastructure and data 
ingestion

• Growing number of data/media sets
• Emerging capabilities for collections-based 

research leveraging 3rd party community 
tools

• Linking and integrating with other 
cyberinfrastructure (GBIF, BISON, EOL,…)

• It is an ADBC village effort!!
• Much more left to do
- Parallelize more parts of Ingestion process (such as media 

processing), Support for additional publisher types (beyond IPT, 
Symbiota, iDigBio RSS Feeder), Improved ingestion logging and 
error detection, Support for additional media types (audio, 3D 
scans, …), Data quality, Provider attribution, Feedback, Links to 
publications, APIs to broaden support for reseach tools, ….
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https://github.com/arlin/sample_taxa/tree/master/arbor

Arbor, OpenTree, and iDigBio
https://arbor.kitware.com/

https://github.com/arlin/sample_taxa/tree/master/arbor
https://arbor.kitware.com/
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PhyloJIVE, OpenTree, and iDigBio

• Searching for any occurrence of the word “Mammalia” with lat/long
• Selects the top or random scientific names occurring in iDigBio
• Keep only binomials, ignore names with certain special characters
• http://search.idigbio.org/idigbio/records/_search
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http://search.idigbio.org/idigbio/records/_search?source={"size":0,"query":{"query_string":{"query":"mammalia"}},"aggregations":{"my_agg":{"terms":{"field":"scientificname","size":100}}}}
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OpenRefine, OpenTree and iDigBio

1. Create a new project from "Web addresses"
http://search.idigbio.org/idigbio/records/_search?sourc
e={%22size%22:0,%22query%22:{%22query_string%22:{
%22query%22:%22mammalia%22}},%22aggregations%2
2:{%22my_agg%22:{%22terms%22:{%22field%22:%22sci
entificname%22,%22size%22:10}}}}

2. Parse as JSON and select the my_agg node 

http://search.idigbio.org/idigbio/records/_search?source={"size":0,"query":{"query_string":{"query":"mammalia"}},"aggregations":{"my_agg":{"terms":{"field":"scientificname","size":10}}}}
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OpenRefine, OpenTree and iDigBio

import tnrs

return tnrs.getOttId(value)

3. Create new column to hold OTT IDs

4. Filter out monomials

5. Generate a tree visualization
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Darwin Core Archive / DwC-A
http://rs.tdwg.org/dwc/terms/guides/text/

A Darwin Core Archive is a zip file that includes metadata about the dataset, the data 
itself, and any optional extension data.
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Specimen Data – Darwin Core Standard
http://rs.tdwg.org/dwc/terms/
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Record ID

Scientific Name

Occurrence ID

Event Date

Collector Name

Locality Data

Barcode, catalog number, accession id or collection number

Paleo specimens should also include geological context

Recommended minimum Darwin Core fields for iDigBio 
Ingestion:
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Media Data – Audubon Core / AC
http://terms.tdwg.org/wiki/Audubon_Core_Term_List

GBIF has a nice write-up on the benefits of AC over dwc:associatedMedia:

http://gbif.blogspot.com/2014/05/multimedia-in-gbif.html

http://gbif.blogspot.com/2014/05/multimedia-in-gbif.html
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Audubon Core vocabularies 
address such concerns as:

- the management of the media 
and collections

- descriptions of their content
- their taxonomic, geographic, 

and temporal coverage
- appropriate ways to retrieve, 

attribute and reproduce 
them
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Audubon Core can support “new” media types

Specimen Data
dwc:catalogNumber:  UF 105199
dwc:scientificName:

Carcharocles megalodon
dwc:stateProvince:  Florida
dwc:county:  Duval
dwc:latestPeriodOrHighestSystem:

Late Miocene
dwc:decimalLatitude:  30.39211

Media Data
dwc:scientificName:

Carcharocles megalodon
dc:type: image
ac:subtype: 

http://www.fabbers.com/StL.asp
ac:subtypeLiteral: 3dModel
ac:tag: tooth

Image source: Aaron Wood, Florida Museum of Natural History

http://www.fabbers.com/StL.asp
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Access URI

Rights

Provider

Scientific name

Title

Description

Tags

Recommended minimum Audubon Core fields for iDigBio Data 
Ingestion:
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Practical Details

Data Formats
ISO 8601 Dates
WGS84 Decimal Lat/Long

Controlled Vocabularies
ISO Country Names and Codes
State/Province names

Identifier Formats  (UUID, ARK, URN, DOI, URI, URL, LSID, ...)
Copyright and Standard Licenses
Apple Core guidelines for herbaria

http://code.google.com/p/applecore/wiki/Introduction



38

Ingestion Reporting
https://www.idigbio.org/portal/publishers

https://www.idigbio.org/portal/publishers

