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What is Open Science?

Word cloud created using multiple
definitions of Open Science:

- UNESCO

- NASA

-  NSF

- US White House
- Europe

- Japan

- Africa

- Vietnam

“Making scientific knowledge and
collaborations open.”
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Open Science for Publications

FULLY CLOSED

No data,
software or
instructions

. missin
cited or com S(;Sne?lts
available. : b "
Includes instructions lacking

plotted data,
plotting scripts,
mostly incomplete
instructions.
No data or software
citations.

Image Idea: NASA TOPS, slide 19 of
https://doi.org/10.5281/zenod0.5621673

Partially complete
citation list for data

and software,

critical pieces.

FULLY OPEN
Complete citation Completely
list for all data executable in a
and software software
used, mostly environment
complete online!
instructions.

Intermediate
datasets included,
all analysis scripts
included, detailed

instructions.

DOI: 10.3389/fspas.2022.977781



https://doi.org/10.5281/zenodo.5621673
https://doi.org/10.3389/fspas.2022.977781

Open Science for Publications: Using Modeled Datasets

Partially complete
citation list for data
and software,
missing
components,
instructions lacking
critical pieces.

No data,
software or
instructions

cited or

available.
Includes

plotted data,
plotting scripts,
mostly incomplete
instructions.
No data or software
citations.

Image Idea: NASA TOPS, slide 19 of
https://doi.org/10.5281/zenod0.5621673

Problem:

Magnetopause Open Validation Experiment (MOVE

to
validate most
publications!

What is

easy?
critical?

?

Complete citation Completely
list for all data executable in a
and software software
used, mostly environment

complete online!

instructions.

Intermediate
datasets included,
all analysis scripts
included, detailed

instructions.

DOI: 10.3389/fspas.2022.977781



https://doi.org/10.5281/zenodo.5621673
https://doi.org/10.3389/fspas.2022.977781

o:::o OSFHOME = Search  Support  Donate Sign Up Sign In

MOVE

Determine what is : , and
critical for research to be open.
Currently exploring how to link
technologies together to make open
research possible, especially with large
datasets.
Building on previous efforts to further
develop guidelines to apply to research.
Exploring how open research can be
done for a spectrum of privacy DOL:
10.17605/0OSF.I0/VADRT

demands. Sign-up for Open
Science 101

MOVE web page:
osf.io/v4drt/



https://osf.io/v4drt/
https://www.doi.org/10.17605/OSF.IO/V4DRT

MOVE: Linking Technologies Together

Store and analyze
large datasets
with the power of
cloud computing
on HDRL’s

HelioCloud HelioCloud
P
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Linked/Component Project Pages

Browse the descriptions of
data stored in s3 buckets on
HelioCloud from project page.

MOVE Project Page

Easily push/pull
software via git
between GitHub
and HelioCloud.

Easy access to instructions on the
wiki, software on GitHub, and links A
to discussions on both HelioNauts 0
and GitHub. I-[eﬁ?)‘au;s
LY S

N

Research Specific GitHubs



MOVE: Navigating Privacy and Transparency

How to publicly share some

How to
How to openly datasets but keep others collaborate
share progress but temporarily restricted? - :
maintain privacy? PIEE7 T
HelinCloud team members on
HelioCloud?
MOVE Project Page e
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Linked/Component Project Pages
How to
collaborate
How to have private .
privately on

discussions separate

e . some software
from public discussions?

I-{eﬁ?ngu}s and publicly on

2 I Research Specific GitHubs others?



Public Private
Linked/Component Project | Linked/Component Project

Tested Action Admin Write Read Public|Admin Write Read Public

View project web page \/ \/ \/ \/ \/ \/ \/ X

View project name from MOVE page
*requires MOVE write pemissions for

private projects if not a contributor

View project wiki

View files linked from public Google Drive
folder

View files linked from private Google Drive
folder

View files on project's OSF Storage

Add/Edit/Delete files on project's OSF
Storage

View files linked from public Github
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View files linked from private Github

Link/unlink project to/from MOVE
*requires write permissions on MOVE
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Create/Delete project components
*requires admin (or write?) permissions on
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Text search feature works on linked
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spreadsheet




OSF Privacy Testing

Interesting items:

e Can see files and their contents from a private GitHub when linked to
OSF even if not a contributor to the GitHub, but can only go to the
GitHub site if allowed.

o MOVE admin can only see private projects if added as a contributor to
the project.

o Need write permissions on Google Drive, GitHub, or other linked
storage to make edits on those files.

Further testing needed.:

o Combinations of permissions required to create/delete project
components?



HelioNauts Privacy Testing

Slack, Teams, Discord...

= Ephemeral and synchronous: simultaneous
presence often necessary. Content scrolled off
the page gets lost. Poor or no information
archiving
» Unpractical across time zones
>» FOMO

Not scalable: many conversations occurring

at the same time across myriads of “channels”

unclear where a particular discussion should

occur. Information fragmenting with the nb of

users. Slack “pro™: »$300/user!

» Hard limits on how far chat rooms can
scale

Mental “Zoom" fatigue: Chat rooms are like

conveyor belts: speed increases with the nb of

participants; video meetings keep happening

back-to-back in our agenda; some attempt to

follow them in parallel!

» Mentally exhausting to be prompted for
immediate feedback on matters that
require time to think.

et

Helionauts.org

Permanent and asynchronous: No
simultaneous presence required. Questions
remain visible to whomever available in the

next hours or days, notifications highly
customizable

>» no FOMO
Scalable knowledge capture: Topic-based
discussions, granular  structure through

categories and tags, searchable with an

optimized search engine. Leverage NASA AWS

for seamless scalability. Free to join thanks to

NASA support (HelioAnalytics & SDO mission).
» Currently >400 heliophysicists

Designed for scientific discourse: LaTeX's
Math mode, supports programming languages
like StackOverflow. Private groups for your
work team. Alternative to Facebook to
advertize your papers to other heliophysicists.

Helionauts is where you ask questions from
the full breadth of Heliophysics.
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HelioNauts Privacy Parent Category

Testing

Member Non-Member

Member

Non-Member
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Mixed = Can see posts in parent category
but not in subcategory

Positives:

Can use varying view/edit
permissions per group of users to
provide flexible privacy capabilities.

Drawbacks:

Must be a member of HelioNauts to
see anything (but it is easy to join).



Sign-up for
Open Science

Summary on)

e Need education on how to create research that is transparent and FAIR.

e MOVE compliments the TOPS curriculum by experimenting what is
technology needed to support complex workflows, large datasets,
flexible privacy demands, and an open culture in open research.

e Lessons learned from MOVE will be published openly, possibly added
to NASA Open Source Science guidance.

o After MOVE, planning community workshop to create rubrics to judge
how transparent a given publication is.

Contact me to get involved!

e Work is in progress to improve privacy on HelioCloud.
e Planning to be open to beta testers next spring, live next summer/fall.

*FAIR = Findable, Accessible, Interoperable, and Reusable. Wilkinson et al. (2016). https://doi.org/10.1038/sdata.2016.18


https://doi.org/10.1038/sdata.2016.18

»
Useful Links "‘-)

o
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MOVE website:

TOPS Open Science Guidelines:

Sign up for Open Science 101:

Related work on open science for missions:

Sign-up for
Open Science
101!

Open
' Science
F:il-l" for Missions



https://doi.org/10.17605/OSF.IO/V4DRT
https://github.com/nasa/smd-open-science-guidelines
https://nasa.github.io/Transform-to-Open-Science/signup/
https://doi.org/10.5281/zenodo.8415584
mailto:rebecca.ringuette@nasa.gov

