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Overview of Root for 
Resilience (R4R) 



● Trains selected graduate students in the use of open science  

● Apply data science tools to their dissertation research and discovery  

● Increase their department’s data science capacity

What is R4R 

Organizer 

Who can participate? 

Any graduate student of the U of A with the nomination of 

departmental head 

Goal of R4R 

https://datascience.arizona.edu/r4r



What do we do during the fellowship? 

Weekly Online FOSS Workshop 

on an Open Science Topic

Weekly R4R Journal Submission Weekly in-person R4R session 



Content of the training 

• Intro to Open Science

• Data Management

• Project Management

• Documentation and Communication

• Version Control

• Reproducibility

• Container Development

• High-Performance Computing (HPC) Website: https://foss.cyverse.org/schedule/



Overview of Open Science 



What is Open Science  



Pillars of Open Science 

https://foss.cyverse.org/01_intro_open_sci/



•  

Open Science Framework

https://www.youtube.com/watch?v=X07mBq2tnMg&t=2s&ab_channel=CenterforOpenScience



• Data management is the set of practices that 

allow researchers to effectively and efficiently 

handle data throughout the data life cycle. 

• Although typically shown as a circle, the actual 

life cycle of any data item may follow a different 

path, with branches and internal loops. 

• Being aware of your data's future helps you plan 

how to best manage them. 

Data Management 

The Data Life Cycle, from Strasser et al.

https://dataoneorg.github.io/Education/bestpractices/


Carroll, S.R., Garba, I., Figueroa-Rodriguez, O.L., Holbrook, J., Lovett, R., Materrechera, S., Parsons, M., Raseroka, K., Rodriguez-Lonebear, D., Rowe, R., Sara, R., Walker, J.D., Anderson, J., Hudson, M. 2020a. The CARE Principles for Indigenous Data Governance. Data Science Journal. 19 (43): 1-12. 



Indigenous Frameworks 
 

CARE Principles for 

Indigenous Data Governance



This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

CARE Principles for Indigenous Data Governance

Collective Benefit.
Data ecosystems shall be designed and function in ways that 

enable Indigenous Peoples to derive benefit from the data.

C1. For inclusive development and innovation

C2. For improved governance and citizen engagement 

C3. For equitable outcomes 

Authority to Control.
Indigenous Peoples’ rights and interests in Indigenous 

data must be recognized and their authority to control 

such data respected.

A1. Recognizing rights and interests

A2. Data for governance

A3. Governance of data 

Responsibility.
Those working with Indigenous data have a responsibility to 

share how those data are used to support Indigenous Peoples’ 

self determination and collective benefit. 

R1. For positive relationships

R2. For expanding capability and capacity

R3. For Indigenous languages and worldviews 

Ethics.
Indigenous Peoples’ rights and wellbeing should be the 

primary concern at all stages of the data life cycle and 

across the data ecosystem.

E1. For minimizing harm and maximizing benefit 

E2. For justice 

E3. For future use 

http://creativecommons.org/licenses/by-nc-nd/4.0/




Documentation and Communication

A great Open Scientist is someone who 

documents their work and shares it with the 

world. This means going well beyond peer-

reviewed publications.

https://foss.cyverse.org/03_documentation_communication/#project-documentation



Documentation and Communication



How to talk to computers

The Command Line Interface (CLI) LLM Chatbots for Open Science

https://foss.cyverse.org/04_talk_to_computer/



Remote computing 

https://cyverse.org/



Remote computing 



Remote computing 

High Performance Computer (HPC)

Storage

There are a number of ways one can 

approach storage on the HPC:

● Your own folder (in /home/): 50GB 

limit

● Your group (in /groups/): 500GB 

limit

● Your PI research (in /xdisk/): 20TB

https://hpcdocs.hpc.arizona.edu/

https://hpcdocs.hpc.arizona.edu/


Version Control 

Version control refers to keeping 

track of the version of a file, set of 

files, or a whole project.

Some version control tools:

●  Microsoft Office's Track 

Changes functionality

●  Apple's Time Machine

●  Google Docs' Version History

●  Git

Example of the history for a repo with a R 

script inside it, as viewed on Github

https://support.microsoft.com/en-au/office/track-changes-in-word-197ba630-0f5f-4a8e-9a77-3712475e806a
https://support.microsoft.com/en-au/office/track-changes-in-word-197ba630-0f5f-4a8e-9a77-3712475e806a
https://support.apple.com/en-us/HT201250
https://support.google.com/docs/answer/190843?hl=en&co=GENIE.Platform%3DDesktop
https://git-scm.com/


Reproducibility

"Reproducing the result of a computation means running the same software 
on the same input data and obtaining the same results." Rougier et al. 2016 



Reproducibility

1. Create a custom environment and 

share the recipe so your colleagues can 

replicate it on their computers 

2. Package up the code and all the 

software and send it to your colleague 

as a Container.



Reproducibility

A computing environment is the combination of 

hardware, software, and network resources that 

provide the infrastructure for computing 

operations and user interactions.

❑ Hardware: CPUs, GPUs, RAM

❑ Operating system & version: many 

flavors of Linux, MacOS, Windows

❑ Software versions: R, Python, etc.

❑ Package versions: specific R or Python 

packages, which often depend on other 

packages



Reproducibility

https://foss.cyverse.org/06_reproducibility_I/



Reproducibility

A container is a standard unit of software that packages up code and all its dependencies so the 

application runs quickly and reliably from one computing environment to another.

https://foss.cyverse.org/07_reproducibility_II/

https://www.docker.com/resources/what-container/


Reproducibility



Benefits of Open Science  



Challenges

• Technological: Low level of computing 

knowledge 

• Socio-cultural: The lack of awareness of the 

benefits and importance of opening up research 

process

• Organizational: A closed culture is a challenge 

for individual researchers and slows down the 

overall openness of research



Challenges

• Economic: Resources and 

acceleration of innovations, 

significant investments 

• Legal: Open science changes the 

way we look at ownership of data, 

copyright, privacy, and 

accountability in research. 



Future Direction 

• Scaling Open Science in Public Health

❑ Vision for widespread adoption of FOSS 

principles.

❑ Potential for new technologies like AI and 

machine learning in public health research.

• Training and Capacity Building

❑ Importance of programs like FOSS for the next 

generation of public health researchers.



Conclusion

● Open science is a cornerstone for advancing public health by fostering 

transparency, reproducibility, and collaboration across disciplines. 

● Open science can be taught in an open science curriculum / join the FOSS session 

● Advocating for the adoption of open science practices in research communities



Useful Link 

● FOSS Sessions: https://foss.cyverse.org/

● YouTube Channel: https://www.youtube.com/@CyverseOrgProject

● Cyverse Portal: https://user.cyverse.org/

● HPC: https://hpcdocs.hpc.arizona.edu/#introduction

● R4R: https://datascience.arizona.edu/r4r

● UofA DSI: https://datascience.arizona.edu/news 

https://foss.cyverse.org/
https://www.youtube.com/@CyverseOrgProject
https://user.cyverse.org/
https://hpcdocs.hpc.arizona.edu/
https://datascience.arizona.edu/r4r
https://datascience.arizona.edu/news


Contact Info 

• Imran Mithu – Imranmithu@arizona.edu

• Caleigh Curley- ccurley@arizona.edu 

• Joy Kinko Luzingu- joyluzingu@arizona.edu 

ccurley@arizona.edu

mailto:Imranmithu@arizona.edu
mailto:ccurley@arizona.edu
mailto:joyluzingu@arizona.edu


Acknowledgment 




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

