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The CTSA Program from the National Institutes of Health

® A national network of >50 medical research institutions in the US that work
together to improve the translational research process to get more treatments to more
patients more quickly.

CTSA Program support enables research teams including scientists, patient advocacy
organizations and community members to tackle system-wide scientific and
operational problems in clinical and translational research that no one team can
overcome.

CTS Clinical & Translational
Science Awards Program



The National Center For Data to Health (CD2H)

Informatics & data science coordinating center for the CTSA Program

Accelerating Informatics Innovation to
Advance Translational Research

Make Data Easier to Share
and Re-use

| Better translation
Make Tools More Accessible of research and
and Interoperable : .

improved patient

Leverage Expertise and care
Foster a More Collaborative
CTSA Culture

CTS Clinical & Translational NATIONAL CENTER
Science Awards Program FOR DATA TO HEALTH



Who we are and who we serve
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What’s important: patient care.

https://www.cancer.northwestern.edu/types-of-cancer/brain/index.htmi



What’s important: healthy communities and
empowering access to research & partnership.

Chicago
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through meaningful scientific discovery, education,
tralnmg, and commumty engagement.

Requires
* tri-institutional partnership and a focus on cancer health equity.
* collaborations with the community on cancer health equity issues.



To deliver access to research, improve patient
care, it takes both technology & culture.
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Confederation of Open Access Repositories REPOSITORIES

INVENIO)



We need a better way of thinking about integrated
repository infrastructure — and Next Generation
Repositories + Invenio v3 make this possible

NGR make the resource, rather than the repository, the focus of services and infrastructure
http://Ingr.coar-repositories.org/
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VISION: GUIDING PRINCIPLES:

- Distribution of control: More sustainable and at
less risk to buy-out or failure.

A foundation for a distributed, globally
networked mfrastrug:ture on top of which layers > Inclusiveness and diversity: Reflect and be
of value added services can be deployed, responsive to different needs.

making it more research-centric, open to and - Public good: Available to all via global standards

supportive of innovation, while also collectively - Intelligent openness and accessibility:

managed by the scholarly community. Resources are openly available and in accessible formats
to increase their value and maximize re-use.

%%. C/ ‘:/R (C\E\/Ri\l)/;\ - Sustainability: Research organizations are major
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participants in the global network.

NEXT GENERATION - Interoperability: Adopt common behaviors,
REPOSITORIES INVENI/O) technology : p.. y ptcom o

functionalities, and standards for interoperability.




We’re leveraging Invenio 3.0 as a strong foundation.

Here’s why.

v' Safe: Invenio has been created with security and long-
term preservation in mind.

v' Scalable: Invenio is fast. Designed to manage 100+

million records and petabytes of files. All your research

data can now be archived independently of the size.

v RESTful: Only a modern framework can create modern
digital repositories. Invenio was born for the web, is JSON-
native and provides RESTful APIs out of the box that will
allow to build apps on top of it.
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v Open: Invenio is 100% open source licensed under MIT
license. Open standards for open science.

v A robust community: Large team of developers & active Inter
open source community. TIND (CERN spinoff) uses a ZepZi,
SAAS-model for service. Invenio is used by many
organizations, and the underlying technology (Python,
Flask) is widely supported, new RDM initiative at CERN

Collect, record, preserve, and disseminate a wide range of research
objects across the translational workforce (e.g., datasets, protocols,

consent materials, education or engagement materials, technical
reports, supplemental materials, survey instruments)
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Interoperability

COAR Next Generation Repositories (NGR)

e SWORD3

® ResourceSync
® Signposting

e COUNTER

e SUSHI

See http://ngr.coar-repositories.org/

(with Japan National Institute of Informatics)

» NATIONAL CENTER
FOR DATA TO HEALTH



https://invenio-software.org/showcase/

Mapping COAR NGR Behaviors / Technologies helps guide

File System

International
. . Image
Signposting Interoperability ResourceSync
Framework

our own journey: where do we want to go & how to get there
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Behavior user stories:
“As a machine or human user,
I need to easily and uniformly
identify the licensing and re-

use conditions of a scholarly
resource, so that | know what
| am allowed to do with it.”
https://github.com/data2health/menRva




Feature Comparison:

15t Gen repository (DigitalHub)
Invenio 3

Shared features

New features in development

Collections Pages
Resource Page
Resource Creation Page

User Login

Administrator Functions and Pages

Search Functions and Results Page

Download requirements

Interoperability

User Account Functions and Pages

Collection Homepage: description and images
Collection-only search bar

Collection-specific metadata

Item-level analytics

Altmetrics badge

Share private collections

Collection Administrator permissi function:

Display thumbnails from uploaded files

Harvest file characterization metadata

Links to external and internal resources

Mint DOI for record

Offer record licensing options

Directly download resource in same format as upload

Preview PDFs, images using IIIF

Integrate ontologies for subject fields DigitalHub & Invenio v3
eadcrumb: location within a Collection

Abilit¥g edit/delete any record

Track visit9gnd website usage
Track altmet;
User-generated dfygamic keyword list

Integrate GitHub fogfile upload
Retain previous recor&file versions
Local users login thru LRAP
Resources: Link toblank BUA. link to License websites, et¢
Link Help from NavBar
Implement fields for record so!
Implement record filters
¢h file uploads (to different records)
Retain ¢ sh terms
imize for Goggle Scholar and Google Dataset Search
Search BANDNQR and NOT operatyrs DigitalHub Only

Implement co n ciflytion styles

Browse by controll®@gub)] terms

epository manager upon resource upload
fields across records

Support
i gpulate thru AR
eyword

Invenio v3 Only

Analyt . d o rds
Start Over butto \
Enable recordiijscovery AT-Ty
Browse by resource e ,4\1 .‘\, ¢, date created, and Creator
Allow record discovy thrd 0118
ghtimeframe filt slide
Linked data/R cabs for Gl iceligs, O N TN on cod®y Geonames locations
Schema.org and JSO! ghala mi p

Style header and footer for mob®
Create a DOI API/Service

d pop-up : DUA, license, citati@
Bookmark favorite recores

Grant/receive proxy privileges on records
Link to ORCiD account

Receive notifications and requests for materials

Approve other researchers.d Bre
d Social functio

haring/mgmt plans
[ytics page for total user uploads

Gonzales, S., Viger, G., Carson, M.B., & Holmes, K. (2019). Beyond Accessibility: Taking the Institutional
Repository to the Next Generation. Galter Health Sciences Library & Learning Center. doi:10.18131/g3-b7wj-vh65



https://doi.org/10.18131/g3-b7wj-vh65

Our own next-generation requirements mapped against the COAR’s

Behaviors and Technical Recommendations for NGRs

IDENTIFICATION DISCOVERY THROUGH LICENSE INTERACTING WITH
OF USERS NAVIGATION RESOURCES RESOURCES
MeSH Keywords LCHS Key Link F Sort by... Coll. Homepage — Thumbnails  HIF Bookmark
RESOURCE
TRANSFER
Link GitHub Batch uploads  Access Request/Approval
Metadata edit
Coll. Search
User keywords
Author/Title/Keyword Search
Terms of Use COLLECTING &
EXPOSING ACTIVITIES
Field -> Search Coll. Y Download Pop-up
Coll. Metadata Schema.org feed R fasat
files o P /App!
Organizations
Linked data
AND/OR/NOT Search Operators e
AUTHENTICATION EXPOSING EXPOSING USAGE
BATCH DISCOVERY PRESERVING RESOURCES OF USERS IDENTIFIERS METRICS
| - - N - - o
Batch updates
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External Link Librarian Notification - -
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Gonzales, S., Viger, G., Carson, M.B., & Holmes, K. (2019). Beyond Accessibility: Taking the Institutional

Citations

Repository to the Next Generation. Galter Health Sciences Library & Learning Center. doi:10.18131/g3-b7wj-vh65
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Joining Invenio RDM (1-year project)

I NVE N Ip) Get started Features Examples Documentation Community Roadmap Blog

Invenio RDM: a turn-key open source
research data management platform

Lars Holm Nielsen Apr 29, 2019 m

CERN has partnered with 10 multidisciplinary institutions and companies to build
a turn-key open source research data management platform called Invenio RDM,
and grow a diverse community to sustain the platform.

The Invenio RDM project is funded by the CERN Knowledge Transfer Fund, as well as all
the participating partners, including:

e Brookhaven National Laboratory (US)
® (Caltech Library (US)
e Data Futures (UK)

Ly e For more information
e OpenAlRE (GR) about the Invenio RDM
* TIND (NO) project, please contact:

e Tubitak (TK)
e University of Hamburg (DE)

e University of Minster (DE) Lars Holm Nielsen
The project has an ambitious one year schedule in which it will deliver: |nvenio Product Manager
e Invenio RDM - A research data management platform based on Zenodo and CERN IT Department

Invenio v3 Framework.

e A community of public and private institutions to sustain Invenio RDM.

e Minimum two existing repositories migrated to Invenio RDM, with Zenodo being
one of them.

info@inveniosoftware.org

https://invenio-software.org/blog/2019-04-29-rdm/



https://invenio-software.org/blog/2019-04-29-rdm/
mailto:info@inveniosoftware.org

Next steps for CD2H.



Moving toward a Data Discovery Engine for biomedicine

| have a dataset,
and | want to share it properly

for their research, and attribute
my work properly.

[
I
I
I So that others can find it, use it
I
I
I
I

Now tell me what to do

I’'m starting a new project,
And want to plan ahead,

project will be FAIR from the

|
|
|
I So that the data coming out of my
|
: beginning.
|

Now tell me what to do

i

Schema Hub
Developers’ tool for
hosting and
| extending schemas

-
1

Invenio-based
data portals

centralized &
standalone

| X RS {

| ()
I L .//

| Metadata Widgets i

! Authoring dataset InvenioRDM

3 metadata connect to

1 multiple data-portals

R
Other Tools
& Services

Other Tools
& Services

Other Tools

& Services

Invenio-RDM nodes and other trusted repositories can enable a
distributed architecture. Empowering a range of existing repositories &
data catalogs will result in a robust, collaborative community.

Work with Chunlei Wu (Scripps)
https://wulab.io/

NATIONAL CENTER
FOR DATA TO HEALTH


https://wulab.io/

CD2H Project Highlight: Data Discovery Engine

Make data more discoverable and reusable

. NATIONAL CENTER
FOR DATA TO HEALTH

CD2H DATA DISCOVERY ENGINE

A PROJECT OF THE CD2H DATA WORKGROUP

http://discovery.biothings.io

Scripps M Northwestern Medicine’
Research Feinberg School of Medicine


http://discovery.biothings.io

CD2H Project Highlight: Data Discovery Engine

CD2H Discovery Frontend
Google Dataset Search:.. y

INVENIO) ~ | < \

Data Discovery Engine

Data Discovery Web API Dataset schemas are
2\ fundamental for data sharing
|

Metadata Crawler

(extracting structured metadata from
other CD2H CTSA sites +)
A

applications 1 E Existing data models, vocabularies,

§Synapse ) Dataset Metadata ontologles Q
—>

(hosted on dataset’s own pages) DataCite

CIELO 5% oba iance
'I/I_'\I‘ blﬁCADDlE E,:; "i Solr ger::\nlwlwcs & Health
CD2H Schemas R S
(hosted schemas and authoring tools) W3f“®DC AT
@ Der
L )

Prototype at: http://discovery.biothings.io



http://discovery.biothings.io

One more note on technology + culture.



Architecting Attribution
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Adapted from original by @figgyjam

A wide range of contributions beyond traditional papers are required to drive research. We’re building
on CRedIT and community input to make it possible to describe, give credit for, highlight the
impact of non-traditional contributions to research

https://qgithub.com/data2health/architecting attribution

Interested in learning more or joining us? sign-up at the bottom of the page

NATIONAL CENTER

CTS Clinical & Translational
Science Awards Program 3 FOR DATA TO HEALTH



https://github.com/data2health/architecting_attribution

With thanks...
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Guillaume Viger Sara Gonzales Lisa O’Keefe Matt Carson

Teams NIH Support

» (Galter Health Sciences Library & Leaming Center U24TR002306 (NCATS)

* Center for Data to Health (CD2H) » UL1TR001422 (NCATS)

* Lars & the Invenio team « U54CA202995, US4CA202997,

«  Chunlei Wu, Scripps U54CA203000 (NCI)

«  Northwestern University Clinical and Translational * P30AR072579 (NIAMS)
Sciences Institute (NUCATS) * G08LM012688 (NLM)

* Collaborators: ChicagoCHEC, FIRST DailyLife,
Health for All, OpenVIVO



Nature 508, 312—-313 (17 April 2014) doi:10.1038/508312a z
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Game changer: Perhaps one of the biggest shifts in “culture” was the development, reease, and implementation of the
CRedIT taxonomy, making it easier to give people credit for their specific contribution in a published work.

. CRediT ontology in OWL.:
C R e d |T https://github.com/data2health/credit-ontology

CRediT is high-level taxonomy, including 14 roles, that can be used
to represent the roles typically played by contributors to scientific

scholarly output. The roles describe each contributor’s specific

contribution to the scholarly output.

https://casrai.orag/credit/



