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] Open science, you don’t have to
The components of Open Science o it (or do you?), but you might

learn some tricks regardless
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SUBJECT:  Increasing Access to the Results of Federally Funded Scientific Research
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1. Paper J———

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES

|
FROM:  Dr. Alondra Nelson * /" \iin—
Deputy Assistant to the President and Deputy Director for Science and Society
Performing the Duties of Director
Office of Science and Technology Policy (OSTP)

SUBJECT:  Ensuring Free, Inmediate, and Equitable Access to Federally Funded Research

i —— 4. Methods

2. Data 3. Software
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Open Paper

TL, DR
 Publish your paper
- Good: Drop your submitted manuscript in a NASA Where?
repository or an open archive (e.g. Earth and Space SC!e”Cj? Advances
Science Open Archive ESSOAr) Scientific Reports
AGU Advances

- Better: Choose journals that offer an option for open AGU Earth and

access fees and pay the fee Space Science

- Best: Choose one of the many journals that only EGU journals
offers open access because NASA/JPL won't pay for
optional open access fees License?

Selected by journal
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Open Data

TL, DR
* Publish your data

« Good: pick a license
(https://creativecommons.org/choose/) and drag/drop
your files to Zenodo (or FigShare)

- Better: include description of the data

- Best: adopt popular file formats and metadata
conventions in your field (e.g. netCDF Climate and
Forecast Conventions)

Free of charge, version controlled, and you get DOIs!

Where?
https://zenodo.orqg

License?
CC-BY
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https://creativecommons.org/choose/
https://zenodo.org/

Open Software

TL, DR
 Publish your code

- Good: pick a license (https://choosealicense.com/) Whel_*e?.
and drag/drop your files to GitHub (or BitBucket) https://github.com

- Better: include some description (can be comments
within code) and basic installation instructions

- Best: Describe software dependencies (Linux: apt-
get, Mac: brew, Windows: Chocolatey; Python: pip),
use continuous integration (e.g. Travis), release an
image (e.g. Docker)

Free of charge, version controlled, DOIs with Zenodo!

License?
BSD 3-Clause
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https://choosealicense.com/
https://github.com/

Open Methods

: TL, DR
» Publish your methods

« Good: short file with copy/paste of how your program  Where?
was run With software

- Better: executable scripts
- Best: Jupyter Notebook

It'll help remember how you actually did this!

License?
Same as software
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Example
Emery et al. (2020)

RRR/RAPID input and output files
corresponding to "Underlying Fundamentals of
Kalman Filtering for River Network Modeling" 75 9,831

Software

& c-hdavid Spitono Travis job it o  acses9 27 days a0 © 559 commits

Methods .
This version: This version:
https://doi.org/10.5281/zenodo.3688691 https://doi.org/10.5281/zenodo.3765342
All versions: All versions:
https://doi.org/10.5281/zenodo.3688690 https://doi.org/10.5281/zenodo.593867
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https://doi.org/10.1175/JHM-D-19-0084.1
https://doi.org/10.5281/zenodo.3765342
https://doi.org/10.5281/zenodo.593867
https://doi.org/10.5281/zenodo.3688691
https://doi.org/10.5281/zenodo.3688690

Bonus stuff you’ll learn to love about open science

Continuous Integration (Travis ClI)

TravisCl @ pashboard

My Repositories  +

~/ ch-david/rrr # 262

O Duration: 27 min 45 sec

7] Finished: 10 days ago

 ch-david/rapid 4 186
) Duration: 10 hrs 55 min 24 sec

7] Finished: 27 days ago

 ch-david/shbaam 412
Duration: 31 min 8 sec

57 Finished: about a year ago

 ch-david/moshpyt i 8

Duration: 4 min 24 sec

5 Finished: 2 years ago

B c-h-david / rapid

Changelog ~ Documentation  Help

Current  Branches  BuildHistory  Pull Requests

20210423 Split one Travis job into two.

& Cedric H. David

 master Split one Travis job into two.

& Cedric H. David

| master Minor reformatting.

& Cedric H. David

| master Updated authorship year.

& Cedric H. David

v v1.8.0 Added testing for Emery et al. (2020).

& Cedric H. David

/20200424 Added testing for Emery et al. (2020).

& Cedric H. David

<@ #186 passed
- dc6e359 2

- #185 passed

< dc6e3ss

- #184 errored

1220805 2

-o- #183 errored
< fboa21d

< #182 passed

< ad2363c

@ #181 passed
ad2363c

Moreoptions =

© 10 hrs 55 min 24 sec

[ 27 days ago

) 11 hrs 22 min 50 sec

7 27 days ago

© 11 hrs 26 min 52 sec
[ 28 days ago

© 10 hrs 55 min 5 sec

i 28 days ago

© 10 hrs 7 min 3 sec

[5] about a year ago

© 9hrs 56 min 35 sec

f abouta year ago

%dockerhub Q Search for great content (e.g., mysq)

chdavid/rapid *

By chdavid - Updated a month ago

Routing Application for Parallel computation of Discharge (RAPID)

@ Advanced Image Management

Last pushed a month ago by chdavid

Containerization (Docker)

Explore  Repositories  Organizations

View all your images and tags in this repository, clean up unused content, recover untagged images. Available for Pro and Team accounts.

docker pul

T PULL
25 days ago

Peace of mind: every update (even minor is fully tested), you can know if you broke anything

Less email traffic: “I can’t install your code!”, “what’s wrong with my file?”

Faster research: next team member (yourself included) can grab the previous study and build on it

11/4/22
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Manage Repository

Y Pulls 454
View preview
Sorthy Newest v
chdavid/rapid:20210423 rl]
p—
773.55 MB
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Community Challenges and the “Limits of Sharing”

 Technical training - we need to know/teach how to do this
- Self-perceived inadequacy 2 “not good enough”
« Documentation - takes time and effort

« Acknowledgment, evaluation, recognition of digital scholarship -2
“carrot” (citations, metrics, annual reviews, awards)

« Sustainable sharing = open science is not free support
- Keep up - rapidly-evolving tools for open science require time/effort
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Suggested reads

" commentary |
Of carrots and sticks

QAGUPUBLICATIONS

Earth and Space Science =5

WORLD VIEW............

Jens Kattge, Sandra Diaz and Christian Wirth

Journals and funders increasingly require public archiving of the data that support publications. We
argue that this mandate is necessary, but not sufficient: more incentives for data sharing are needed.

Publish your computer
code: it is good enough

Freely provided working code — whatever its quality — improves programming

RESEARCH ARTICLE

10.1002/2015EA000142

Special Section:
Geoscience Papers of the

A decade of RAPID—Reflections on the devel
of an open source geoscience code

Cédric H. David"?, James S. Famiglietti>*, Zong-Liang Yang, Florence Habets®, and
David R. Maidment®

et Technology, Pasaden, Calffornia, USA, Center for Hydrologic Modeling,

h the di lution, dat; tinental pand ind data colect _atleastasle the . oh xerrons University of California Irvine, California, USA, *Department of Earth System Science, University of Califomnia, Invine,
Wmh:“g,mm sl v PO o andenables others to engage withyour research, says Nick Barnes. e misoonse A o e S 4 e ity e
a technical sense. As a result, to storing and d,mmmmg data needs exploited by those who obtained them. dma et ofgescnce codes 5 Toas, USh,“UNIR 7619 METI, CNRS, UPMC, P, Frane,‘Cnter o Rescarch i Wiater Resurces, Universiyof Toas at

data that were originally collected for one tochge Second, data are context dependent. ama professional erand L want trade | themand ous e bk de Austin, Austin, Texas, USA
specific purpose can now be used in different argue that data sharing i already ‘Without appropriate contextual information, peeest il ; isrit
texts, if " e cogaion i Y very goos rlaptop,tl aar consoldating I
Data prospects for prog: methods and they can easily often badly ot P . The open- . Free online servicesfacltate sharing Abstract Earth science mmf;mgly relies on computer-based methods and many government agencies
and not only for data-i like in terms of Onlyif d misused. Opening ‘Why does this matter to science? Because to turn raw data into i i now g of Ipec
the full data setsto. i which | industry. But science source code, not exposed to scrutiny, cannot
ypi collection — known by those A its multiple implications. This paps reflection on of sharing code
data sets — such as ecology, biodiversityor  data sharing become the integral part lafthe  who performed the messarements - nesdto you i Comespondence to: and data in the general fiekl of computer modeling of dysaric Erth processes, Ou rflction s based on
redicine — stand to beneft, too. scientific system that it needs to be. be carefully recorded and communicated. proper 2 ¥ EXCUSES iy do . H. David, 10years of development of an open source model called the Routing Application for Parallel Computation of
Historicall, data sharing was limited by ) ‘The third factor is related to the previous e | P o o e that simulates the propagation of water flow waves in river networks. Three consecutive
il necessary to 8 s P g ok P quaty: 4 but disinct phases of the sharing process are highlighted here: opening, exposing, and cansandaxing Each
d Iy C d fic . o
prep: o Ciatio one of these phases
. - s Sound familiar? Well, those things don't matter. I
el sodalthan technical 2 ) . I David, CH. L s Famigliett, Z-LYang. o coe devek:pmem and justited e o thesie o theusers communiy.Svea fisiiyey dlgllal
d sharing data addition to contextualsing data, formats may for not sharingit with others. Yet, software inall suchas bioinformatics,are lready changing i D i o websites, ctable code a
centralized institutional digital mpomery in hlam-a.l contexts, but they are often ‘have to be adjusted and a point of contact EAY: e - g iy Sagng decade of
to hand-written field notebooks. Upon reluct i data to the broader trades is written to be good enough for the job Peaple will pick holes and demand support and ‘development of an open source: repositories, znd |estmq While the many eisting services facilitate the sharing of digital msemh products,
. i ortés o Ovefcoums diese obstackes 19 intended. So if your code is good enough to do bugfixes, Publishing code may see you accused of geoscience code, Farth and Space "

publication, the underlying data sets were
typically shared via bilateral communication
between researchers, and mostly used solely
to repeat a given study and verify is results.
In such informal structures, metadata are
often lacking and data are prone to rapid
loss of information content, which makes
reuse diffcult!

iemiic community. The reasons for this
are manifold, but we feel that three are
particularly prominent

First, high-quality data are hard to obtain.
Researchers should expect their fieldwork

voluntary data sharing, public archiving
has been made mandatory by many
publishers and funding agencies. However,
i approach s  provebil tick

to yield one

Tho oeinabtyof thess publicutionivmighe

be jeopardized if the data are widely available
P

waring — has not

(reD ledtoabrosd. e changein

researchers’ actions. We therefore advocate
that

hifting
towards larger-scale questions — such as
global biodiversity scenarios, worldwide
organismal specialization patterns and

Box 1| Types and examples of data depositoric

data

‘making hard-earned data publicly available

synthesis publications. The reluctance towards

Big data, many references

‘There are already incentives for sharing high-
quality data accompanied by all the relevant
contextual information. Benefis to those
who readily make their data available include

the job, then it is good enough to release — and
releasing it will help your research and your feld.
‘Atthe Climate Code Foundation, we encourage
scientists to publish their software. Our expe-
rience shows why this is important and how
researchers n all filds can benefi

Programs written by scientists may be small
scripts to draw charts and calculate correla-
tions, trends and significance, larger routines
to process and filter data in more complex ways,
or telemetry software to control or acquire data
from Iab or feld equipment. Often they are an
awkward mix of these different parts, glued
together with piecemeal scripts. What they
have in common s that, after a paper’s publica-

h

NOBODY IS ENTITLED

TECHNICAL SUPPORT
FOR FREELY
PROVIDED CODE:
IF THE FEEDBACK
1S UNHELPFUL,

IGNOREIT.

sloppiness. Not publishing can draw allegations
offraud. Which is worse? Nobody is entitled to
demand technical support for freely provided
code: fthe feedback is unhelpful, ignoreit.

‘The code is valuable intellectual property that
belongs to myinstitution. Really,thatlittle MAT-
LAB routine to calculate a two-part fit s worth
‘money? Frankly I doubt it Some code may have
Long-term commercial potential, but almost all
the value lies in your expertise. My industry has
2 name for code not backed by skilled experts
abandonware. Insitutions should support pub-
lishing; those who refuse are blocking progress.

Itis too much work to polish the code. For
scientists, the word publication is totemic, and

Scince,3,226-244, dok10.1002/
215EAD0O1A2.
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to technical trining, self-perceived inadequacy,
community contribution, acknowledgment and percmmam assessment, and sustainable sharing

1.

Accepted article online 7 APR 2016
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ing numerical models of the major components of the climate system and to analyzing their outputs. Early
modeling studies date back to the 19505 and include simulations of the Earth's atmosphere [Phillps, 1956,
‘oceans (Bryan and Cox, 1967), land (Manabe, 1969], and rivers [Millr et al. 1994]. Decades later, computer
modeling and data-intensive analysis have become key elements upon which moder climate science has
een buik [eg. Itergovemmental Panel on Climate Change, 2013], and numerous gewsclen(ms therefore
dedicate considerable 3

in the broad scientific community, such that some have argued that computer modeling and dataintensive
science be considered legitimate pillars of science, hence joining experimental science and theoretical
science [Bell, 1987 Bell et al, 2009; Hey et al, 2009; Hey, 2010; Hey and Payne, 2015}, although such a view

Generlcdata depositores a5 anarrower range of data, butin turn offer  the faciltation of new collaborations and the Although the pap ipt (Vardi, 20102, 20105, Neverthel
PANG or DRYAD. and networkin network; of he procesing lgorithm, s ar or cienc sotwareto be i 1 parts of many geoscience investigations.
A For example, FLUXNET researchers can enhance their own original publshed o evenrelsbly preserved. 1 by
access itand 1 ing bodi that ly
y .ﬂmmd also result in (rom the Usivrsity o Exst Anglia (UEA) in Norwich, Tk et transparency. To make it happen, they have to be the US. be made further accessible—including availabilty of digital data—has spurred much discussion in
1 ph ups who use training, the scienifc communiy. Kattge et a. (2014] argued that while data sharingis necessary, asociated hurdles
ta to some s e the data, and it may yied dta publcations pre-date the UEA i subsist, and proper means tations) are needed ists can benefit fr
extent and provi unity o make  TRY databa and h d those of the kB et by NASA b 22016, The Authors. the added burden. This argument was further supported by the survey of Kratz and Strasser [2015]. Others
data widely bl upli d gap-filling of original papers. ratures. Released X messy e pestormn gt sl anapen accss riceinde e have also suggested that the computer codes used to generate or to analyze data are equally important
. . . I sl ot SHEE he Global oty mmdhmﬁ's ‘have perhaps 'w‘ h==" frand Terot, well, o Bt and should hence be made similarly accessible [Nature, 2014; Nature Geoscience, 2014, Pior to the recent
D d@ C rau not, well, riion NenCommercial NoDerts
asthe H_umw,r lgov)  data f.,w, all has under way. Emplﬁ and conspiracy. With other volunteers, I rewrote you should fix that anyway.  SEENEWS FEATURE . T75 L 12010] had already code so that—like any other scientific
e e e P bl my mcher rovided method—code development could benefit from the peer review process. Additionally, the description of
Covartince measuremente o Qe TRY (o identity and data repositories, which explicidly suppon and Nick of the Climate C: de ::,‘:‘::::;,;;7:‘;‘;:‘;:m;;r;:f computations using only natural language or equations has inherent ambiguities that have unpredictable
try-db.org) database for plant traits, cover  in geo-locations. networking opportunities (see Box 3ee found 8 number of minor problems, which orlinest Sheffield 17 4DL, UK. or adaptaions ae mack fects on the central findings of studies
e b aptepipia) had no bearing on the results. NASA fixed  goature.con/ei3s! e-mail: nb@climatecode.org
‘ 14 OCTOBER 2010 | VOL 467 | NATURE | 753 F
™ e ©2070 Macnillan Publishers Liited All ights reserved ADEEADE O RAT: 2

© 2014 Mscmilan Publshers Limiced. Al ights reserved R R R R

https://doi.org/10.1038/nge02280 https://doi.org/10.1038/467753a
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