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Evolution of iDigBio capabilities 

 Ongoing development and deployment of  improvements to 
the existing base infrastructure, and protocols for data 
ingestion, data provisioning and data visualization 
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Current iDigBio cloud architecture 

 - done and deployed (with ongoing extensions) 

       - ongoing and not yet deployed 
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Web presence = web site + portal 
 https://www.idigbio.org/ 
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New Web presence = web site + portal 

 http://beta-portal.idigbio.org/ 
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New Web presence = web site + portal 

 Please provide feedback 

 iDigBio BETA Website Playground, Wed@3-5pm 

 iDigBio BETA Portal Playground, Wed@3-5pm 
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Appliances 

 Appliances complement the cyber- 

   infrastructure core 

 Functionality desired on the client 

 Hide low-level iDigBio APIs, expose user-friendly 
interface  

 Package tools of general interest to the community in 
virtual machines for ease of software deployment 

 On resources local to the institution (desktops, servers) 

 On cloud-provisioned resources (e.g. iDigBio cyber-
infrastructure) 
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Appliances progress 

 Image ingestion appliance 
 Batch upload of images to iDigBio cloud using its APIs 

 Virtual machine appliances 
 Package existing bio-collection tools  

 Use cases: training, technology evaluation 

 Vagrant packaging; desktops, servers (VMware, Virtualbox)  

 Specify, Arthropod Easy Capture, Geo-referencing calculator 

 Futures 
 Evolving collection of community-selected tools 

 Built-in interfaces for effortless iDigBio integration 

 Details and discussion: Wed 9:00 session (room: tactic 2) 
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Hosting services: Virtual Private Servers 
 Total: 7 VMs, 17 cores, 39GB RAM, 1.7TB storage 

 Symbiota: 2VMs  
 1 production, 2 cores, 8GB RAM, 200GB disk, 1 pub IP, apache, php, java, 

MySQL, SVN, tomcat, 1user 
 1 for FP testing/development, 2 cores, 8GB RAM, 200GB disk, 1 pub IP, 

apache, php, java, MySQL, SVN, tomcat, 3 users 

 FilteredPush: 2VMs  
 1 core, 1024MB RAM, 40GB storage, fp-lite SCAN testbed 
 2 cores, 4GB RAM, 80 GB storage, mysql, apache, php, tomcat for Symbiota, 

Morphbank, and FilteredPush 

 Vertnet: 1VM  
 2 cores, 2 GB RAM, 500 GB storage, 1 pub IP, CentOS6, 5 users, Tomcat, IPT 

 Biogeomancer: 1VM  
 4 core, 8GB RAM, 500GB storage, 1 public IP, apache, tomcat, postgres and 

postgis, 3 users 

 aOCR hackathon: 1VM  
 4 cores, 8 GB RAM, 250 GB storage, Linux (Ubuntu 12.04), Java, PHP, Python, 

Perl, MySQL, Apache HTTP server, FTP server, ImageMagick, Tesseract, 
OCRopus, GOCR/JOCR , ZBar  
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iDigBio Partnerships: meetings summary 
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Partner VPS Ingestion Proposal/Expected/Current Comments 

TCN TTD-AMNH - AECD  1.6M*/300k/373k specimens • Valuable meeting to clarify ingestion mechanism 
• Contact TTD participants individually 

TCN TTD-TAMU -  • Will send data to SCAN 

TCN InvertNet -  
 

56M/41M/0 specimens 
890k/890k/10k images 

• Only images for now 

TCN SCAN  Symbiota 740k/740k/505k specimens 
16k/16k/50k images 

• Plans in the future for FilteredPush 

TCN Paleoniches - Specify 
 

450k/1M**/0 specimens • Includes TTD 
• Important features: usage tracking, citation, 

attribution, feedback, improve visibility and loans 

TCN NEVP  Symbiota 1.3/1.3M/0 specimens • Raw images at iPlant 
• Rate of ~8k/week 

TCN LBCC  Symbiota 2.3M/2.3M/2.3M specimens 
2.4M/2.4M/700k images 

• 1.6M specimens previously digitized 

TCN MaCC  Symbiota 1.4M/1.4M/0 specimens 
1.3M/1.3M/0 images 

• Rate of 15~25k/month 

BISON • iDigBio  GBIF  BISON 

EOL • EOL Media extension to share media 
• Would prefer to distinguish type of media 

COLLABIT/SESYNC/
iPlant 

• Atmosphere, NotesForNature, Distributed object 
storage , RSS feeds to other bio repositories 

*Only insects half of TTD 
**All KU (Kansas University), includes TTD   = satisfaction 



Data expected/ingested 
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TCN Specimens Images 

Proposal Expected Ingested Proposal Ingested 

2
0

1
1

 T
C

N
s 

TTD 
Tri-Trophic Databasing 

7.7M 
(1.6M insects) 
(6.1M plants) 

1.3M* 0 600k 0 

InvertNet 56M 41M 0 890k 0 

LBCC 
Lichens, Bryophytes and Climate 
Change 

2.3M 2.3M 2.3M 2.4M 700k 

2
0

1
2

 T
C

N
s 

SCAN 
Southwest Collections of Arthropods 
Network 

740k 740k 505k** 16k 50k 

Paleoniches 450k 78k 0 3.6k 0 

NEVP 
New England Vascular Plant 

1.3M 1.3M 0 1.3M 0 

MaCC 
Macrofungi Collection Consortium 

1.4M 1.4M 0 1.3M 0 

2
0

1
3

 T
C

N
s 

FIC 
Fossil Insect Collaborative 

220k 220k - 33k - 

VACS 
Vouchered Animal Communication 
Signals 

58k 58k - 23k - 

MHC 
Macroalgal Herbarium Consortium 

1.1M 1.1M - 1.1M - 

Total 71.3M 49.4M 3.3M 7.6M 760k 

*AMNH insects and all KU (Kansas University) except paleo invertebrates 
** Includes TTD-TAMU 



Non-TCN Data Expected/Ingested 
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* DwC-A at source needs to be updated 
** VertNet requires approval of each individual source 

Non-TCN 
Specimens Images 

Ingested Ready Ingested Ready 
INHS          105,742               105,742                    -                        -    
Ohio State 
University 

               -                      2,388                    -                        -    

FLMNH          927,059               946,165                    -                        -    
SEINet 341,562                341,562  149,737          149,737  
Intermountain 172,352                172,352  59,160             59,160  
TTRS  -  6,289                    -                        -    
FSU  -                 81,902                    -                        -    
Morphbank*             27,946                  28,349          7,247            40,450  
Harvard                -              1,994,917                    -                        -    
VertNet**                -              5,608,140                    -                        -    
Total Non-TCN      1,574,661            9,287,806          216,144        249,347  



Conclusions 

 Deployed cyberinfrastructure for 

 Ingestion and access to digitized specimen records and media 

 Appliances and interfaces to support above 

 Web site and portal for useful information and resources 

 Hosting for databasing, OCR, and other IT services  

 Development informed by experience + stakeholders’ feedback 

 Version 2 of iDigBio website and cloud 

 Please learn more and provide feedback 

 iDigBio Nuts & Bolts: How to Submit Data, Tue@3:30pm 

 iDigBio Nuts & Bolts: Appliances Present & Future, Wed@9am 

 iDigBio BETA Website Playground, Wed@3-5pm 

 iDigBio BETA Portal Playground, Wed@3-5pm 
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Thanks are due to … 
 Website team: Jeremy Spinks, Greg 

Traub, Kevin Love, Joanna McCaffrey, 
Reed Beaman, Betty Dunckel, Shari 
Ellis and 29 user-experience 
volunteers  

 Portal team: Alex Thompson, Larry 
Page, Pam Soltis, Joanna McCaffrey, 
Reed Beaman, Kevin Love, Greg 
Traub, Andrea Matsunaga 

 Appliances team: Renato Figueiredo, 
Kyuho Jeong, Yonggang Liu, Alex 
Thompson, Matthew Collins, Andrea 
Matsunaga 
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Extras 
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Futures 

 Protocols for data feedback to flow back to providers  

 Linking data  

 within iDigBio data concepts and between  

 across iDigBio and other biodiversity data  

 e.g., genetic material, scientific publications, mapping 
information and ecological information  

 Virtual appliances to use bio-collection databases 

 Strengths: able to deploy and take advantage of state-of-
the-art cyberinfrastructure elements 

 Weaknesses: need to accommodate to heterogeneous 
data management/digitization provider strategies  
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Integration with community tools 
 Past 

 GBIF/IPT 

 Ongoing 

 Taxonomic tools  

 iPlant's TNRS, GBIF's Checklist Bank, the global names architecture, 
EOL's name resolution services 

 custom iDigBio hosted version of iPlant's TNRS software, loaded 
with authority files from the TCNs 

 Futures 

 geolocation, reverse geolocation (coordinates to 
administrative boundaries), and location validation tools 

 GBIF, BioGeomancer,  GeoLocate, SpeciesLink, Google, Microsoft, etc 
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Integration with other projects 
 BISON, BiSciCol, DataONE, EOL, FilteredPush, iPlant, Kurator, 

Specify, VertNet…  

 Virtual Private Servers for VertNet to serve as an IPT server, and 
FilteredPush test bed and as single node FilteredPush network, 
along with Morphbank and Symbiota clients 

 BioSciCol, a solution for Globally Unique IDentifiers (GUIDs) 
based on a central permanent registry is being investigated 

 Commercial solutions:  
 ABBYY, a successful OCR application, tested at hackathon,  

 EMu, a museum data management system, will add GUID 

 General purpose: developed as open-source components  
 OpenStack Swift, Drupal, Riak, MediaWiki, Postgres, ElasticSearch, Xen, Python 

  Weaknesses: resource/personnel constraints 

 26 



Support of tool development 
 Filtered Push  

 (ongoing) hosting Filtered Push annotation stores, prototype 
Symbiota deployments, and other hosting resources.  

 (future) integrate with iDigBio with Filtered Push network, as 
an annotation viewer, and as an annotation generator.  

 BiSciCol 
 (ongoing) prototype linked iDigBio+BioSciCol data integration.  

 (ongoing) global identifier resolution services via EZID project. 

 Specify:  
 Plugin to mobilize Specify data to iDigBio  

 Appliance  

 Hackaton 
 To accelerate tool/adoption and integration 
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Setting priorities 

 Prioritization procedures in place involving Internal 
Advisory Committee (IAC), External Advisory Committee 
(EAC), and working groups (WG).  

 iDigBio IT Standards Workshop  

 Cyberinfrastructure Working Group and other groups 
with community representation identify needs 

 iDigBio IT identifies approaches to meet needs 

 Steering Committee decides on high-level directions 
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Cyberinfrastructure design 
 Drivers: architecture  derived in consultation with 

stakeholders; implementation determined internally 

 feedback from interested parties during development, 

 policies and standards submitted for public comment,  

 developments announced on mailing list + newsletters. 

 prototypes through focus groups at FLMNH + feedback from 
other parties and cyber-infrastructure working group.  

 beta versions with changes and functionality (6 months) 

 Strengths: sound IT designs for identified requirements 

 Weaknesses: incomplete and conflicting requirements 
from diverse stakeholders  
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Kinds of iDigBio data 

 Currently: primarily focused on specimen and image 
metadata, and images 
 secondary: determination histories, locality data, and geology 

data (possibly transmitted as specimen metadata) 

 Future:  
 specimen info (e.g., taxa, date and location of existence, 

collector),  

 media objects that capture additional information about the 
specimen (e.g., specimen or habitat images, vocal recordings), 
and  

 auxiliary information (e.g., lists of known taxa, geographic 
locations, geological terms).  

 full list at wiki pages of the Minimum Information for Scientific 
Collections/Authority-File (MISC/AF) working group. 
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Data storage needs 
 Diverse parameters (size, total storage size, access 

performance, availability, reliability, and longevity) 

 Representative patterns 

 small objects (KBs to MBs), medium (few TBs), fast, highly-
available, minimally reliable, temporary traditional primary 
storage (e.g. compressed media objects that need to be 
centralized and shared among collaborators) (strength) 

 medium objects (MBs to GBs), large (10s-100s TBs), slow, 
minimally-available, highly-reliable, long-term storage for 
archival of full size media objects  (weakness) 

 large objects (GBs to TBs), medium (few TBs), fast, highly-
available, minimally reliable, temporary storage for virtual 
machine images, applications, and minimum storage(strength)
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TCN Data ingestion progress 
Sophomore TCNs 

● LBCC – Data flowing into iDigBio 

● TTD – Data ready, preparing export format 

● InvertNet – Data ready, preparing export format 

Freshman TCNs 

● SCAN – Data and software ready, to be ingested soon 

● Paleoniches – Data ready, waiting on Specify release 

● NE Vascular Plants – Data not ready 

● MFCC - Data and software ready, to be ingested soon 
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Cyberinfrastructure WG 

 https://www.idigbio.org/wiki/index.php/Cyberinfrastructure_
Working_Group 

 Established as an outcome of the iDigBio IT Standards 
Workshop 

 The focus of the initial group will be on the iDigBio data 
ingestion procedures related to Application Programming 
Interface (API) or appliance specification, implementation and 
test 

 Produce material with concrete data ingestion use cases from 
TCNs, provide input about the existing cyberinfrastructure, 
produce data ingestion requirements, and help evaluate 
iDigBio services and appliances implementation 
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CYWG Current Members 
 Andréa Matsunaga (Co-Lead), iDigBio IT  
 Joanna McCaffrey (Co-Lead), iDigBio Program Manager 
 Reed Beaman, iDigBio IT 
 Renato Figueiredo, iDigBio IT 
 Alex Thompson, iDigBio IT  
 Greg Traub, iDigBio IT  
 Yonggang Liu, iDigBio IT 
 Kyuho Jeong, iDigBio IT  
 Casey McLaughlin, iDigBio IT  
 James Beach, Paleoniches TCN IT/Co-PI, University of Kansas, Specify 
 Andrew Brown, KE Software 
 Edward Gilbert, Lichens & Bryophytes and SCAN TCNs IT, Symbiota  
 Corinna Gries, Lichens & Bryophytes TCN, PI  
 Paul L Heinrich, SCAN TCN IT 
 Tony Kirchgessner, Tri-trophic TCN IT, NYBG 
 Derek Masaki, BISON  
 Katja Seltmann, Tri-trophic TCN IT, AMNH  
 Nahil Sobh, InvertNet TCN IT, Co-PI 
 Omar Sobh, InvertNet TCN IT 

 
 Ex Officio: José Fortes, iDigBio Director for Computational Activities  
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iDigBio Data Portal v0 API 
 Retrieval-only operations (REST GET operations) 
 Endpoints: 

 List all endpoints:  http://api.idigbio.org/v0 
 List collections: http://api.idigbio.org/v0/recordsets 
 List specimens: http://api.idigbio.org/v0/records 
 List media metadata: http://api.idigbio.org/v0/mediarecords 
 List media objects: http://api.idigbio.org/v0/mediaaps 

 Individual records: 
 Example: http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-

231ed28a5bca 
 {"idigbio:data":{ 
  "dwc:county":"Liberty", 
  "dwc:recordedBy":"Loran C. Anderson", 
  "dwc:scientificNameAuthorship":"(Nees) Small", 
  "id":"http://www.morphbank.net/586214", 
  ”dwc:eventDate":"2009-06-30 00:00:00.0",  
  "dwc:scientificName":"Yeatesia viridiflora"}, 
 "idigbio:etag":"c3113b3aa2612ce8af46cde267c355ba18325719", 
 "idigbio:links":{ 
  "thumbnailurl":"http://api.idigbio.org/v0/mediaaps/f43df2a6-22e8-4783-a998-39a12d7784ef/media", 
  "mediarecord":"http://api.idigbio.org/v0/mediarecords/3409722c-9c23-4a62-808b-7ae684ad2046", 
  "recordset":"http://api.idigbio.org/v0/recordsets/b4372b49-c7cc-42db-b1a3-f1c001de0f18"}, 
 "idigbio:uuid":"eac2e4ec-5dbb-4c34-b56f-231ed28a5bca"} 

35 

http://api.idigbio.org/v0
http://api.idigbio.org/v0
http://api.idigbio.org/v0
http://api.idigbio.org/v0/recordsets
http://api.idigbio.org/v0/recordsets
http://api.idigbio.org/v0/recordsets
http://api.idigbio.org/v0/records
http://api.idigbio.org/v0/records
http://api.idigbio.org/v0/records
http://api.idigbio.org/v0/mediarecords
http://api.idigbio.org/v0/mediarecords
http://api.idigbio.org/v0/mediarecords
http://api.idigbio.org/v0/mediaaps
http://api.idigbio.org/v0/mediaaps
http://api.idigbio.org/v0/mediaaps
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca
http://api.idigbio.org/v0/records/eac2e4ec-5dbb-4c34-b56f-231ed28a5bca


iDigBio Data Portal v0 Presentation 
 http://portal.idigbio.org/record-view.shtml#eac2e4ec-5dbb-4c34-b56f-231ed28a5bca 
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Virtual Private Server (VPS) 
 Total: 7 VMs, 17 cores, 39GB RAM, 1.7TB storage 

 Symbiota: 2VMs  
 1 production, 2 cores, 8GB RAM, 200GB disk, 1 pub IP, apache, php, java, 

MySQL, SVN, tomcat, 1user 
 1 for FP testing/development, 2 cores, 8GB RAM, 200GB disk, 1 pub IP, 

apache, php, java, MySQL, SVN, tomcat, 3 users 

 FilteredPush: 2VMs  
 1 core, 1024MB RAM, 40GB storage, fp-lite SCAN testbed 
 2 cores, 4GB RAM, 80 GB storage, mysql, apache, php, tomcat for Symbiota, 

Morphbank, and FilteredPush 

 Vertnet: 1VM  
 2 cores, 2 GB RAM, 500 GB storage, 1 pub IP, CentOS6, 5 users, Tomcat, IPT 

 Biogeomancer: 1VM  
 4 core, 8GB RAM, 500GB storage, 1 public IP, apache, tomcat, postgres and 

postgis, 3 users 

 aOCR hackathon: 1VM  
 4 cores, 8 GB RAM, 250 GB storage, Linux (Ubuntu 12.04), Java, PHP, Python, 

Perl, MySQL, Apache HTTP server, FTP server, ImageMagick, Tesseract, 
OCRopus, GOCR/JOCR , ZBar  
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Databases/DwC-A Examined 
Dataset Date Format Occurrences Media Taxon 

TCN-Bryophytes Jun/01/2012 Symbiota-MySQL 961881 56217 49882 

TCN-Lichens Jun/01/2012 Symbiota-MySQL 691967 59438 10647 

TCN-Mycology Jun/01/2012 Symbiota-MySQL 279529 1179 415812 

TCN-InvertNet Mar/14/2012 DwC-A 631388 0 0 

TCN-TTD-AMNH Jun/21/2012 AMNH-MySQL 785134 4195 61655 

TCN-TTD-NYBG Apr/26/2012 CSV 1469089 905 0 

TCN-PALEONICHES Jul/12/2012 Specify-MySQL 96079 0 6128 

FLMNH-Ichthyology Dec/19/2011 DwC-A 213361 0 0 

FLMNH-Ichthyology Apr/27/2012 DwC-A 214487 0 0 

Valdosta Apr/16/2012 Specify-MySQL 14827 12291 96817 

Morphbank Nov/22/2011 DwC-A 193704 250442 0 

Morphbank Jun/29/2012 DwC-A 194015 252303 0 

Total 5,338,396 386,528 640,941 
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Image ingestion appliance 
 First instance of an application built upon the iDigBio APIs  

 Enables easy, reliable bulk-ingestion of media records 

 User selects image directory folder; appliance takes care of 

 Traversing sub-directories 

 Uploading individual images through iDigBio API 

 Transparently recovering from various failure conditions  

 Providing to user the mapping of file name to iDigBio URLs 

 Ingested images can be accessed by the URLs 

 Appliance runs a lightweight Web server to expose a Web-
based UI to users 
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Image Ingestion APIs Used By Appliance 
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Create RecordSet 
URL: RecordSet collection level endpoint 

e.g. POST http://idb-websrv1-dev.acis.ufl.edu:9197/v1/recordsets 
Request content: JSON 

["idigbio:data"]["ac:variant"]: "IngestionTool" 
["idigbio:providerId"]: Currently, client generated random UUID 

Response content: JSON 
["idigbio:uuid"]: RecordSet iDigBio UUID 

 



Image Ingestion APIs Used By Appliance 
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Create MediaRecord 
URL: MediaRecord collection level endpoint 

e.g. POST http://idb-websrv1-dev.acis.ufl.edu:9197/v1/mediarecords 
Request content: JSON 

["idigbio:data"]["ac:variant"]: "IngestionTool" 
["idigbio:data"]["dc:rights"]: One of {"cc0", "cc-by", "cc-by-sa", "cc-by-nc", "cc-by-nc-sa"} 
["idigbio:data"]["idigbio:localpath"]: Full local path 
["idigbio:data"]["idigbio:relationships"]["recordset"]: The iDigBio UUID of the RecordSet the media 
record belongs to, from the previous step. 
["idigbio:providerId"]: User defined GUID prefix + (full local path or file name) 
["idigbio:data"]["idigbio:relationships"]["owner"]: Organizational owner of the record, otherwise the 
signed-in user is saved as the owner. (Optional)  

Response content: JSON 
["idigbio:uuid"]: iDigBio MediaRecord UUID 



Image Ingestion APIs Used By Appliance 
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Upload Media Object 
URL: API sub-collection level endpoint 

e.g. POST http://idb-websrv1-dev.acis.ufl.edu:9197/v1/mediarecords/8c7ae0c3-a3b8-
4ddd-b433-ab99141ed405/media (the UUID in the middle is the “iDigBio MediaRecord 
UUID" returned in the previous step) 

Request content: Binary multipart/form-data with the image as the "file" 
Response content: JSON 

["idigbio:links"]["media"]: The URL where the image is accessible online 
['idigbio:uuid']: The Media Access Point UUID 
['idigbio:data']['idigbio:imageEtag']: The hash (MD5) of the image stored at the server, 
which is compared with the MD5 of the local image to verify the success of the upload 



Image Ingestion v1 – Call for beta-testers 
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 Features already implemented 
 Reliable uploads 

 Automatically retry of failed upload of individual files 
 Keep local record of unsuccessful transfers ; resume after failure of network or service 
 Skip already uploaded files when the same directory is uploaded multiple times 

 Allow user to specify a license for the media object being uploaded 
 Save, Export (local path : URL) mappings for individual files in the batch upload 

Contact: Andréa Matsunaga (ammatsun@ufl.edu) 

 Features to add 
 Integrated user authentication 

 Currently , application keys can 
be provided to beta testers 

 Improved UI, error reporting, 
encoded best practices on UI 

 Feedback from early adopters 
 Help guide UI improvements 

and prioritize features to be 
incorporated 

 Help fine-tune performance 
(e.g. parallel uploads) and 
failure handling 

 



GUID Standards 

 Universally Unique IDentifier (UUID): unique id 
 128-bit number displayed 32 hexadecimal digits 
 550e8400-e29b-41d4-a716-446655440000 

 Digital Object Identifier (DOI): unique id + resolution + business 
model 
 ISO standard 
 doi:10.1000/182 

 Life Science Identifier (LSID): unique identifier for biological 
information + resolution, including (but not limited to) taxon names 
 Represented as a Uniform Resource Name (URN) with the following 

format. 
 Urn:lsid:<Authority>:<Namespace>:<ObjectID>[:<Version>] 

 iDigBio GUID: unique id 
 Choose a URI scheme 
 http://ids.flnmh.ufl.edu/herb/abcd12345678  
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Final remarks and conclusions 

 Significant progress in building iDigBio cyberinfrastructure 

 Basic architecture 

 Technology foundations 

 Human and physical resource 

 Data ingestion harder than expected 

 It takes a village … 

 Slowed by, but also driving, community-wide practices 
regarding data models and bio-collection practices 

 Human interaction still needed on our way to automation 

 Expected to accelerate and grow in immediate future 

 Current portal already shows that our approach works 
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