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The Pencil Code

topics
% who are the AAS Journal data editors?
* what are current models for software review and citation?
% where can open data linked to journal articles live (or die)?

% what would a review for “reproducibility” look like?
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Data/Software Keywords:

This manuscript contained the following
Data/Software keywords that may require
review:

github.com,
sourceforge.net

data review at submission:
a quick(ish) review of >90% of all manuscripts

=> run scripts to identify linked code repositories;
- review links for remote, unarchived data/code/figures;
- request data be included or archived & linked to final article;
- review tables, figures & animations for size or accessibility;

=> submit data/code recommendations to scientific editor for review.
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example: animations (dominates our time)
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example: data problem (published w/o fix)
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example: software citations (fixes of var types)
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example: (no cost) data request




% AMERICAN ASTRONOMICAL SOCIETY

example: accessibility (mainly informative)
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at post-acceptance: data editing

- 15-20% of accepted manuscripts enter post-acceptance data editing;

- tables are standardized; interactive/animated materials edited;
- data repositories or PID requested for some raw or submitted materials;
=> run scripts to pick out code mentions, check for references;

= request authors archive and cite their codes & find preferred citations.
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models for software citation
- Journal article or Journal like citation;
- Indexed in a Code Library;

- Direct Citation of Software (by version/release).
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OPEN ACCESS

The Astropy Project: Building an Open-science Project and
Status of the v2.0 Core Package’

The Astropy Collaboration, A. M. Price-Whelan' (2, B. M. Sipécz**, H. M. Giinther?, P. L. Lim®,
S. M. Crawford* (), S. Conseil®, D. L. Shupe®, M. W. Craig, N. Dencheva® + Show full author list
Published 2018 August 24 « © 2018. The American Astronomical Society.

The Astronomical Journal, Volume 156, Number 3

73 Article PDF <’/ Article ePub

models for software citation: Journal article

Publish a proxy for the software via a “Journal article.”
Examples: Astropy Collaboration et al. (2013, 2018)
Accumulates new authors/developers via new publication;
“Astronomy” Journals do not directly review the software.

https://www.astropy.org/acknowledqging.html



https://www.astropy.org/acknowledging.html
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/7_> MAESTROeX: A Massively Parallel Low Mach Number Astrophysical Solver

Fortran | Jupyter Notebook ' Subr

!
~ T\~
0. R —
Loy
The Journal of Open Source Software &, Download paper
@ software archive

MAESTROeX: A Massively Parallel Low Mach Number
Astrophysical Solver

Duoming Fan', Andrew Nonaka!, Ann Almgren!, Donald Willcox!,
Alice Harpole?, and Michael Zingale?

DOI: 10.21105/joss.01757 1 Center for Computational Sciences and Engineering, Lawrence Berkeley National Laboratory 2
Department of Physics and Astronomy, Stony Brook University

Summary

MAESTROeX is a massively parallel, finite-volume C-++/F90 solver for low Mach number astro-
 physical flows. Our code utilizes a low Mach number equation set allowing for more efficient,

models for software citation: Journal “like” article

X8

- The Journal of Open Source Software: https://joss.theoj.org/

-> Scripted, detailed peer-review of code;
- Accumulates new authors/developers via new publication;

- A “science” submission to the AAS Journals can have a parallel “software”
peer-review.

-> https://doi.org/10.3847/1538-4357/ab4{75
=> https://doi.org/10.21105/joss.01757



https://joss.theoj.org/
https://doi.org/10.3847/1538-4357/ab4f75
https://doi.org/10.21105/joss.01757
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= VIEW () FULL TEXT SOURCES
J— Pencil: Finite-difference Code for Compressible Hydrodynamic Flows | Publisher B
- She ffiliati
Citations (9) e %5 ASSOCIATED WORKS (2)

Brandenburg, Axel; Dobler, Wolfgang

Described in
Source Software

Co-Reads The Pencil code is a high-order finite-difference code for compressible hydrodynamic flows with magnetic fields. It is
highly modular and can easily be adapted to different types of problems. The code runs efficiently under MPI on
Similar Papers massively parallel shared- or distributed-memory computers, like e.g. large Beowulf clusters. The Pencil code is

primarily designed to deal with weakly compressible turbulent flows. To achieve good parallelization, explicit (as

opposed to compact) finite differences are used. Typical scientific targets include driven MHD turbulence in a periodic

box, convection in a slab with non-periodic upper and lower boundaries, a convective star embedded in a fully

nonperiodic box, accretion disc turbulence in the shearing sheet approximation, self-gravity, non-local radiation

transfer, dust particle evolution with feedback on the gas, etc. A range of artificial viscosity and diffusion schemes can

Export Citation be invoked to deal with supersonic flows. For direct simulations regular viscosity and diffusion is being used. The
code is written in well-commented Fortran90.

Metrics

Publication: Astrophysics Source Code Library, record ascl:1010.060

models for software citation: Code Index

List your software in the Astrophysics Source Code Library (ASCL);
Provides links between the source codebase and documentation.
Stores the “preferred” citation for a developer team;

No versioning but author list can be modified at any time for any reason.
ASCL Record for Pencil: https://ascl.net/1010.060



https://ascl.net/1010.060
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models for software citation: Direct Citation of Software

- (Citation of a digital object representing a persistent version of software
- Github is not considered a preservation platform.
= Examples:

- Developer export code to a separate platform (e.g., Zenodo)

- Code is automatically archived (e.g., Software Heritage)



http://zenodo.org/
https://archive.softwareheritage.org/
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pencil-code/pencil-code: v2018.12.16 38W 2 )

GitHub
bpenAlRE

README.md
bin

- [YREADME 38kB
Dauto-test

Publication date:
December 16, 21

models for software citation: Direct Citation of Software

= Zenodo archiving requires developers to:

= Use versioning as a proxy for citation;

- Review and maintain all the Zenodo object metadata for each version;
= ADS Indexes any cited version of a Zenodo software object:

- doctype:software and bibstem:"zndo"
- Latest Release (v2018.12.16): https://doi.org/10.5281/zen0do0.2314922



https://ui.adsabs.harvard.edu/search/q=doctype%253A%2522software%2522%20and%20bibstem%253A%2522zndo%2522&sort=date%20desc%252C%20bibcode%20desc&p_=0
https://doi.org/10.5281/zenodo.2314922
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k\f.h‘ Software Heritage = Browsethearchive Entera SWHID to resolve or keyword(s) to search for in origin URLs n
rehive
Features https://github.com/pencil-code/pencil-code &
Q Search @ 14 March 2020,03:18 UTC
3 Downloads Co ¥ Branches (20) 9 Releases (1) [ Visit:
- —2 To reference or cite the objects present in the Software Heritage archive, permalinks based on persistent identifiers must be used instead of copying and pasting the url from the address bar of
Save code now ¥ Bran(] Té the browser (as there is no guarantee the current URI scheme will remain the same over time)
Hel 2
o €lp o ¥ Select below a type of object currently browsed in order to display its associated persistent identifier and permalink
moj
File M directory o revision @ snapshot
= bin
archived swh:1:dir:fb851bcde97c4bdf401f07e884bd2d112bb5eas
= bugs
swh:1:dir:ffb851bcde97c4bdf401f07e884bd2d112bb5ea5; origin=https://github.com/pencil-code/pencil-
8 config code;visit=swh:1:snp:cddf87c388bd818829e218724ed5de86f09da0d46; anchor=swh:1: rev:7bc2473686e5a085b5dfefab4100244d2ffc7415; path=/
= doc dd Jinf
Add contextual information @ Copyidentifier 0 Copy permalink
= dx
Al | I—

models for software citation: Direct Citation of Software

- Software Heritage automatically (not quite) indexes all software repositories
- (Citations are granular (down to the commit);
- Citations have no authorship model (yet) nor can they be indexed in ADS.

=> https://archive.softwareheritage.org/browse/origin/directory/?origin url=http
s://github.com/pencil-code/pencil-code



https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/pencil-code/pencil-code
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models for software citation: Pencil Code

= There is no preferred citation model on the Pencil landing pages
- A user who goes to ASCL finds the ASCL entry is the “preferred” citation;
- The Zenodo entry has never been cited and thus is not indexed in ADS;

- What does the Pencil Code community desire from these software citation
models?
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models for data citation and reproducibility: Pencil Code

-> Examples of data citation: Zenodo AAS Community, MAST, MESA inlists

= What could the Pencil Code Community imagine from a reproducibility
review?


https://zenodo.org/communities/aas/
http://archive.stsci.edu/access-mast-data/digital-object-identifier-doi
https://zenodo.org/communities/mesa/




