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Evolution of iDigBio capabilities
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iDigBio Website

Digitization Sharing Collections Working Groups
Learn, share and Documentation on Join in, contribute, be
develop best data ingestion part of the community
practices
Researchers e Collections Staff
Learn about research directions Learn how your collection can

Upcoming Events

iDigBio Summit IV

10-27-2014 to 10-28-2014

BIS (TDWG) 2014 Symposium: Access to
digitization tools and methods

10-27-2014

Biodiversity Information Standards (TDWG)
2014 Conference

10-27-2014 to 10-31-2014

Broader Impacts of Science on Society

10-28-2014

more events >>

benefit from our work

Workshop
Opportunity:
Strategies for
Vertebrate Digitization
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Log In | Sign Up

Proposals Citizen Scientists
New tool and How can you help
workshop ideas biological collections?

@ Teachers & Students
Download lesson plans about using
digitized specimens




Search across all data, all/individual fields, customize,
use autocompletion, synonymes,...

iDigBio Home Portal Home

Search Records

© search Records

Full Text Search

only records with images

Advanced Search

+* Family

Present

Add a field

please select

Table view Label view

Family
Poaceae
Poaceae

Poaceae

Hide Advanced Search

Tutorial Publishers

Current Results
Query:

Records: 22,556,636

Research Tools

Match all. Sort by Genusc v Clear

Approx. Download Time: 4hrs 23mins 9secs

Email:

:.* Sclentific Name

Add EOL
| Symonyms |
What is EOL?

Missing

Sort by

v Genus

Images

Scientific Name
xElymordeum littorale
xElymordeum littorale

xElymordeum littorale

|

:F Genus
Add EOL Add EOL
| Synonyms | | Synonyms
What is EOL? 4 Whatis EOL?
Present Missing Present Missing
Direction
[ search f clear] reser]
v Descending v ; :
Tips & Hints
Genus v Country State/Province
xElymordeum United States Alaska
xElymordeum United States Alaska
xElymordeum United States Alaska

¥ Leaflet| Map data © OpenStreetMap contributors

=+ Country

Present Missing

Lat

61.5
61.5
61.5

= State/Province

Present Missing

Lon

-149.53
-149.53
-149.53
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View searc

Table view Label view Images

Family Scientific Name A

Endodontidae Aaadonta

Endodontidae Aaadonta

Endodontidae Aaadonta
Table view Label view Images
“Adlumia fungosa Greene ex Britton, | = "Adlumia fungosa Greene ex Britton, | - -
Stern & Poggenh.”, Dicotyledonae, o Stern & Poggenb.”, Dicotyledonae, 1 *1%}
Papaverales, Papaveraceae, USA, ’; Papaverales, Papaveraceae, USA, &} 23
Connecticut, Lower slope of north side <5 Viermont, Devil's Den, Unknown, = ? \

UConn, CONN S

of Bear Mountain, Salisbury, Mt. Riga,
Leslie J. Mehrhoff, UConn, CONN

"Adlumia fungosa Greene ex Britton, I 7 ‘2;
Stern & Poggenb.”, Dicotyledonas, | ‘g
Papaverales, Papaveraceae, USA, |

"Adlumia fungosa Greene ex Britton, Stern &
Poggenb.”, Dicotyledonae, Papaverales,
Papaveraceae, USA. Connecticut, Mrs. G. J.

Connecticut, Wooster Mountain, Leslie

J. Mehrhoff, UConn, CONN AE.;", UConn, CONN

Table view Label view Images

Mendel 111 Highland Ave., So. Norwalk, "Wilkinson,

Genus
Aaadonta
Aaadonta

Aaadonta

“"Adlumia fungosa Greene ex Britton,
Stern & Poggenb.”, Dicotyledonae, 1
Papaverales, Papaveraceae, USA,
Connecticut, Mount Tom Pond, E.H
Eames, UConn, CONN

"Adlumia fungosa Greene ex Britton,
Stern & Poggenb.”, Dicotyledonae,
Papaverales, Papaveraceae, USA,
Connecticut, Ashford, Boston Hollow
Road, Leslie J. Mehrhoff, UConn,
CONN -

results as table, labels,

Country
Palau
Palau

Palau

images...

State/Province

Ulebsechel Island

"Adiumia fungosa Greene ex Britton, | 7

Stern & Poggenb.”, Dicotyledonae, '
Papaverales, Papaveraceae, USA,
Connecticut, Pistapaug Mountain,
Durham, Leslie J. Mehrhoff, UConn,

CONN

"Adlumia fungosa Greene ex Britton, 1 r
Stern & Poggenb.”, Dicotyledonae, | T
Papaverales, Papaveraceae, USA, el
Connecticut, Roxbury Iron Ming; area |78/
Mine Hill, Leslie J. Mehrhoff, UConn, %:.s'

CONN

Acanthonyx petiverii, H. Milne-
SEG

Acanthopleura granulata, Gmelin

S e

Acar domingensis, Lamarck

Achelous sebae, Milne-Edwards

Acar domingensis, Lamarck




Results mapped/rendered and downloadable

Current Results

Query: Recordset = fcec3cld-d9d v | Clear

Records: 22.636
Approx. Download Time: Ohrs Omins 15secs

Email: | Enter Email to Dc
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Leaflet | Map data © OpenStreetMap contributors




Specimen record page with details, info on
associated media, georeference and provider

Astrophyton FLMNH, Invertebrate Zoology, 11905-Echinodermata

Taxonomy Specimen Collection Event Locality Other

Class
Order
Family
Genus

invertebratezoology

The UF Invertebrate collection holds ~510,000 databased lots of mollusks and marine invertebrates. It began as a Malacology
collection almost 100 years ago and ~85% of the holdings are still mollusks. Since 2000 the collection was expanded to cover
all invertebrate phyla, focusing on marine taxa. Today it holds >40,000 species from 28 phyla.

Contacts
Gustav Paulay
Curator of Invertebrate
Zoology
paulay@fimnh.ufl.edu

Ophiuroidea
Euryalida
Gorgonocephalidae
Astrophyton

Record Provided By

William Paine

IT Director
netadmin@fimnh.ufi.edu

Go To Recordset View Raw Data

Associated Media

Specimen Georeference
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Leaflet | Map data © OpenStreetMap contributors
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Media records with metadata, other media, provider,

links to specimen record, data set ...

Media Record: Agrilus planipennis

Resource Creation
Technique
Creator

Identifier
Modified

Rights

Title

Type of Resource
Subtype

Credit

License Terms
License URL

Published Source
Caption

Access URI

Format

Download Media File

Other Media

=

Record Provided By
C.A. Triplehorn Insect Collection (OSUC), Ohio State University
http:/fosuc.osu.edu
Vouchered occurrence records for insects from the C.A. Triplehom Insect Collection at the Ohio State University.

Contacts

Go To Specimen Record Go To Recordset View Raw Data

Media Metadata

AutoMontage extended-focus imaging

ELIJAH
http://bioguid.osu.edufosuc_occurrence_ir

2014-08-07T11:14:45Z

Copyright Norman Johnson 2014

Image for occurrence record OSUC 211414
Stillimage

Photograph

Norman Johnson

CC-BY-NC-SA
http:/icreativecommons.org/licenses/by-nc-sa/3.0;
hup://specimage.osu.edu/getimagelnfo.htmi?

mage id=2828

head, lateral view

hitp://osuc.osu. edu Spm_image:
211414/2828_compress.jpg
image/jpeg




Publishers page with record counts, links to
provider details

iDigBio Data Publishers

This page shows all iDigBio data contributors. If you are interested in providing data, consult the data ingestion guide for more information.

Total from Providers
Total in API
Total Published (all data incorporated in new workflow)

Total Indexed (all data) *

* Data that is marked deleted in iDigBio remains indexed until a cleanup is run.

Publisher Summary

Publisher Name

Berkeley Natural History Museums IPT

Florida Museum of Matural Histary IPT Service

Northern Great Plains Herbaria Darwin Core Archive rss feed

MyCoPaortal Darwin Core Archive rss feed

KU Biodiversity Institute IPT

The University of Connecticut Biological Collections

¥BioD IPT in the Museum of Biological Diversity at the Ohio State University
CMC_specify

Consortium of North American Bryophyte Herbaria Darwin Core Archive rss feed
Museum of Comparative Zoology, Harvard University

CMNALH Darwin Core Archive rss feed

SCAN Darwin Core Archive rss feed

iDigBio Feeder RSS Feed

A

A

Record Count

Digest +
1,860,584
1,047,587

43,012
1,679,459
2,010,071

172,098
521,710
9,131
1,690,014
1,736,357
1,232,891
873,024
1,316,574

22,556,733
22,606,002
22,605,241
22,605,241
Record Count >
API * Index L4
1,859,985 1,859,985
1,047,587 1,047,564
43,012 43,012
1,679,458 1,679,458
2,011,170 2,011,170
171,936 171,198
521,782 521,782
9,131 9,131
1,690,014 1,690,014
1,736,471 1,736,471
1,232,891 1,232,891
873,160 873,160
1,316,574 1,316,574

Media Record Count

Media Record Count
Digest = APl &
0 0
0 0
0 0
371,346 371,346
0 0
166,689 166,519
2,593 2,593
0 0
816,932 816,932
0 0
649,241 649,241
68,696 68,718
19,024 19,024

3,167,330
3,232,444
3,231,947

3,231,947

A

0

0

0
371,346
0
166,022
2,593

0
816,932
0
649,241

68,718
19,024




Recordset page with provider info, record counts,
links to search and raw data

Recordset: University of Washington Herbarium

~ The University of Washington Herbarium (also known as WTU) is an international resource for research into the diversity,
& 7Me distibution and ecology of Pacific Northwest vascular plants, non-vascular plants, fungi, lichen, and algae. With over 600,000
BURKE specimens currently in the collections and between 5,000-10,000 specimens added annually, WTU is one of the largest herbaria
in the region. The University of Washington Herbarium (also known as WTU) is an international resource for research into the
diversity, distribution and ecology of Pacific Northwest vascular plants, non-vascular plants, fungi, lichen, and algae. With over
600,000 specimens currently in the collections and between 5,000-10,000 specimens added annually, WTU is one of the largest
herbaria in the region.

MUSEUM OF NATURAL
HISTORY AND CRTURE

Specimen Fields Used for Search Total Records: 74,141

This table represents the fields in specimen records that are used for iDigBio search. The first column represents the field name and equivalent
DWC term. The last two columns represent the number and percentage of records that provide the field.

Field 4 Records With This Field ¢ (%) Percent Used é
Kingdom (dwc:kingdom) 0 0
Phylum (dwc:phylum) 0 0
Class (dwc:class) 0 0
Order (dwc:order) 0 0
Family (dwc:family) 66,675 89.93
Scientific Name (dwc:scientificName) 66,011 89.034
Genus (dwc:genus) 66,004 89.025
Specific Epithet (dwc:specificEpithet) 64,589 87.116
Infraspecific Epithet (dwc:infraspecificEpithet) 3,769 5.084
Higher Taxon (dwc:higherClassification) 0 0
Common Name (dwc:vernacularName) 0 0
Lat (dwc:decimalLatitude) 13,301 17.94

Lon (dwc:decimalLongitude) 13,110 17.683

Last Update: 2014-06-24
Total Specimen Records: 74,141
Total Media Records: 23,069

Search This Recordset View Raw Data

Website

http:/fwww.washington.edu/burkemuseum/collections/herbarium/findex.php

Contacts
egbot@asu.edu

David Giblin, Collections
Manager
wiu@u.washington.edu
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Over 300 publishers, 27M specimen records, 4.3M media records

Publishing technologies: IPT, Symbiota, RSS (DwC-a, CSV)
Media data using Audubon core terms
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iDigBio Data Ingestion - Specimen Records

6,000,000
30,000,000
4,500,000
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The what and how of data ingestion

iDigBio Data Flow Diagram

Collections
Specify, EMu, Symbiota, ...

7

Publishers
IPT, Symbiota, iDigBio Feeder

~

Data Ingestion
Python, PostgreSQL, JSON, Redis

iDigBio API
PostgreSQL, Riak

=

Searchable Indexed Data
Elasticsearch

A"

iDigBio Portal Web Site
HTML5, jQuery, Backbone, Node.js,
Express

https:/fwww.idigbio.org/portal

—

Scientific Community
(Researchers, Scientists,
Developers, and
downstream consumers)

 |PT—RSS of DwC-A
e Specify, EMu, Arctos,
VertNet Migrator, etc.
 Symbiota portals — RSS of
DwC-A
* iDigBio Feeder — DwC-A,
csy, ...

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




Architecture Components

R : . ‘ N
( iDigBio Specimen Portal Appliances Third Party API Consumers
HTMLS, jQuery, React, Node.js, Express KVM, Xen, VirtualBox, VMware Python, jQuery

5e] ' .
c P

© iDigBio Search AP - o z 2
5 . Elasticsearch iDigBio Metadata API iDigBio Object API S o
R Ss |\ o ©
S 2a |f o g =
T oz Text Indexes SQL Indexes Node.js, Restify, REST, JSON Python, CherryPy, REST, JSON ?U Q
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o=2 Bulk Text Storage Binary Object Storage 2 >
cg) Riak Ceph Object Storage 2 o
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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)

UF Tivoli Tape UF Campus
System Network,
To Internet

ACIS Disk Backup
System

-

Ceph Object
Storage Cluster
(8) Nodes with 8

cores, 24 GB RAM,

32 TB disk ea.

Shared NFS Storage for
Virtual Machines
8 cores, 192 GB RAM,
32 TB disk

Virtualization and
Compute Cluster
(16) Nodes with 8 cores, 128
GB RAM, 200 GB SSD ea.

Usage of Compute
Nodes

XenServer  |Riak/Elastic
Cloud Dev Workflow

XenServer  |Riak/Elastic
Cloud Dev PostgreSAL
XenServer  |Riak/Elastic
Cloud Dev  |Riak/Elastic
XenServer  |Riak/Elastic
Cloud Dev PostgreSAL




Appliances, e.g. upload of images and Specify package

* Reliable approach to upload batches of images with metadata
* Upload starts with CSV file with image paths, identifier, and metadata
e Successfully helped users to upload 290,000+ images.

ll I!IGBID |magemnges ion 100!

\ \ iL/ _

Web Ul

browser

H%
Web -
server IDigBIo

API
File client
interface
v

Appliance

Images stored

on local

media

HTTP
IDigBio
Cloud API
server
y 2{1]




Upload Images with CSV File

Generate CSV Upload Via CSV Upload History
Image License CCO (Public Domain)

CSV File Full Path C:\Users\winday0215\Desktoplidigbio\images\media_records.

Progress: (Successful:350, Skipped: 810, Failed: 0, Total to upload: 2821. )

» Upload starts with CSV file with image paths,
identifier, and additional metadata
* 10 threads used to speed up transmission.




CSV File Generation

Generate CSV Upload Via CSV Upload History

Upload Path * C:\Users\winday0215\Desktop\idigbio\images

¢ Also Search Files in the Sub-directories.

GUID Syntax * GUID = hash of image contents v

CSV Save Path

Note: Fields with * are mandatory.

* 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




Viewing the History

Generate CSV Upload Via CSV Upload History

Batch Information Table

(Click on each row to see the details)

Show 10 v entries
A Total Failed Skipped

ID CSV File Path Start Time Records Records Records

1 C:\Users\winday0215\Desktop\idigbio\images2\media_records.csv 2014-08-17 336 0 0
22:15:34

2 C:\Users\winday0215\Desktop\idigbio\images2\media_records.csv 2014-08-17 336 0 0
22:15:53

3 C:\Users\winday0215\Deskiop\idigbio\images2\media_records.csv 2014-08-17 336 0 220
22:16:21

4 C:\Users\winday0215\Desktop\idigbio\idigbio-ingestion-tool- 2014-09-07 3 0 0

* The local upload history can be viewed/saved to CSV files
« Current upload results are also shown after each upload




Specify Appliance

* Appliance packages Ubuntu 12.04 LTS, MySQL,

Java 7, Specify 6.5, Demo database

« User installs
free software
and appliance
from iDigBio

B

IENE

DataExporter_64

ImportFileSplitter_
64

=

SpBackupRestore_
Specify_64

SpecifyL10N_64

SpiReport_64

=

SpWizard_64

SpecifyDBSecu
Wizard_64

Images

Username: [demouser

Password: ‘

P More Information

‘ Cancel H Help |

o Ty o) 4:26PM R specify 3%

S ®& (U @ FRightctrl
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iDigBio Research Section

| | Education

Custom Search m

Research Portal Home Research Tools Genetic Resources

Research
Looking for research ideas?
Researchers Read about the research questions proposed by each TCN:
Browse our specimen portal e
Collections Staff S Tronnic
Learn how your collection can e o = Lichens & Bryophytes (LBCC)

benefit from our work

o™ = New England V! lar Plants (NEVP
Teachers & Students g ; NewEngiand Vascular Plants (NEVP)
Leamning resources & & = Macrofungi Collection Consortium (MaCC)
opportunities to engage « Southwest Collections of Arthropods Network (SCAN)
il = Fossil Insect Collaborative (FIC)
2 = Vouchered Animal Communication Signals (VACS)
= Macroalgal Herbarium Consortium (MHC)
Links to TCN research
- . - - - - b = Great Lakes Invasives
o = InvertEBase
L I St Of I D I g B I O p u b I I Catl O nS & = SouthEast Regional Network of Expertise and Collections (SERNEC)

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



https://www.idigbio.org/research

iDigBio Research Tools

Portal Home

Research Tools

‘ ‘ Education

Genetic Resources

Researchers
Browse our specimen portal

Collections Staff
Learn how your collection can
benefit from our work

Teachers & Students
Learning resources &
opportunities to engage

©
©

Community Research Tools

To facilitate the study of biodiversity, a number of research tools are being developed to
take advantage of the data being digitized at US institutions and made available by iDigBio
through web services. You can find below some of these online tools developed by the
community. If you would like your tool to be included in this list, please use the feedback
form to tell us about your work.

List of Tools Integrating iDigBio Web Services

Solutions  to  fundamental questions about
biodiversity require a new approach that
integrates across phylogeny, biogeography,
geology, and  palechiology.  PhyloJIVE,
developed by Garry Jolley-Rogers, Joe Miller,
and Temi Varghese, integrates biodiversity data
with phylegeny. Through PhyloJIVE, occurrence
records can be viewed in a phylogenetic
context, and user-supplied character data can
be visualized on the phylogeny. Exploration of
the linkages between phylogeny, distributions,
and character states can lead to new

https://www.idigbio.org/content/community-research-tools

Welcome your contributions!



https://www.idigbio.org/content/community-research-tools

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,...
iDigBio Portal  PhyloJIVE Home  OpenTree ~  Sample Trees  Tutorial  Research Tools

Existing Tree: Helianthus

Helianthus tree by Joe
Miller

Select another tree:
Helianthus v

» Click the top button to get
the navigation aid

+ Click nodes to get maps
and external services

* Try choosing characters
(if available) to plot on the
tree;

» Align-names feature;
search; set-root; rotate,
etc.

Create New Tree

B Helianthus atrorubens
_l_l_ Helianthus maximiliani
Helianthus porteri

B Hclianthus niveus

B Hclianthus npe=le-s
x

B HeliznthiDigBio reported occurrences
LelianthHel@nthus petiolaris
B nelianthus prae

Helianthus debil

+
®°
— B Hclianthus annu e

B nelianthus argoq

Helianthus anomn

Helianthus dese I =aflet | Man data AE NnenStraath zn ~anfrikotors
'ﬁ DiscoverLife World Map

— B Helianthus balande .
" Atlas of Living Aust. Spat. portal

Helianthus exilis WHelianthus petiolaris r

-




Research tools integrated with iDigBio

* PhyloJIVE + OpenTree + iDigBio
 OpenRefine + OpenTree + iDigBio ,-]
* Arbor + OpenTree + iDigBio %((OPEN f’\-l

Y Tree of Life A R B 0 R

orkflow

(O EIL refine

* Others — contact Andrea Matsunaga
(ammatsun@ufl.edu) if you are interested in
integration of your research tool(s)

e See Demos and attend Discussion Sessions



mailto:ammatsun@ufl.edu
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