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Announcing biblatex-software: software citation made easy

Software, and software source code in particular, is widely used in modern research. It must be properly archived, referenced, described and cited in order to build a stable and long lasting corpus of scientific knowledge. And yet, up to now there was no specific support for citing software in the popular BibTeX format that we use for our bibliographies. We got used to work around this lack of dedicated support by tweaking the @misc entry, citing the user manual, or an article related to a software artifact, or adding in the text or in a footnote urls pointing to a place where one could get the software: the project web page, or a code hosting platform. These workaround were a manifestation of the fact that software artifacts themselves were not considered first class citizen in the scholarly world. With the recent raise of interest on reproducibility of research results, from Artifact Evaluation Committees to the ACM Badges, we have started moving towards giving finally software the academic dignity it deserves.

THE BIBLATEX-SOFTWARE PACKAGE

Today, we are delighted to announce another step forward along this path, with the release of the biblatex-software package [8], available on CTAN [START_REF]CTAN: the Comprehensive TeX Archive Network[END_REF], that allows to produce rich software bibliographies with ease. This package is a BibL A T E X style extension that adds support for these four software entry types to any other BibL A T E X style used in documents typeset in L A T E X, including in particular the ACM bibliographic style, making it straightforward to adopt. This package support four kind of different entries: @software for describing the general information about a software project @softwareversion for describing a specific version or release of a software project @softwaremodule for describing a module that is part of a larger software project @codefragment for describing a fragment of code (full file, or selected lines of a file)

The softwareversion, softwaremodule and codefragment entries can inherit the missing fields from another entry designated by a crossref field.

The package also adds support for several new fields, and in particular the following ones:

license list (literal). The license/s in SPDX format (see [START_REF]SPDX Workgroup. Software Package Data Exchange Licence List[END_REF]).

introducedin field (literal). For a software module or fragment, the version of the containing project where it has been first introduced.

repository field (uri). The url of the code repository (e.g on GitHub, GitLab, etc.).

swhid field (verbatim). The Software Heritage identifier of the software artifact. This intrinsic identifier is a SWHID (swh:cnt for a content, swh:dir for a directory, swh:rev for a revision, swh:rel for a release, etc.). See the SWHID specification [START_REF]SoftWare Heritage persistent IDentifiers (SWHIDs)[END_REF] and the rationale [START_REF] Di | Referencing Source Code Artifacts: a Separate Concern in Software Citation[END_REF].

Since an example is worth a thousand words, let's look at a couple of them.

Software, softwareversion and softwaremodule

The following entries describe the CGAL project [1], a sophisticated library of computational geometry algorithms, a specific version of it [2], and a module in the library [3]:

@software {cgal, title = {The Computational Geometry Algorithms Library}, author = {{The CGAL Project}}, editor = {{CGAL Editorial Board}}, year = 1996, url = {https://cgal.org/} } @softwareversion{cgal:5-0-2, crossref = {cgal}, version = {{5.0.2}}, url = {https://docs.cgal.org/5.02}, year = 2020, swhid = { swh:1:rel:636541bbf6c77863908eae744610a3d91fa58855; origin=https://github.com/CGAL/cgal/} } @softwaremodule{cgal:lp-gi-20a, crossref = {cgal:5-0-2}, author = {Menelaos Karavelas}, subtitle = {{2D} Voronoi Diagram Adaptor}, license = {GPL}, introducedin = {cgal:3-1}, url = {https://doc.cgal.org/5.0.2/Manual/packages.html# PkgVoronoiDiagram2}, }

Here is the corresponding output produced using biblatex-software The package implements various mechanisms that provide fine grain control on the typesetting of the software-specific bibliographic entries, that are detailed in the documentation available in the software-biblatex.pdf file.

OBTAINING SWHIDS

The SWHIDs shown in the bibliography entries above are formatted as clickable links in the PDF version of this column, and clicking on them brings you into the Software Heritage archive [START_REF] Abramatic | Building the Universal Archive of Source Code[END_REF], exactly on the page showing the software artifact that the author intended. This effect, which is best seen when following the links in the entry [6], greatly enhances the readability and usability of research articles that are dealing with software. The good news is that it's completely straightforward to have any publicly available source code archived in Software Heritage, and obtain the corresponding SWHID, in a few simple steps that are detailed in [START_REF] Di | Archiving and referencing source code with Software Heritage[END_REF] as well as on the web page https://www.softwareheritage .org/save-and-reference-research-software/.

USING AND CONTRIBUTING

The biblatex-software package [8] is available on CTAN [START_REF]CTAN: the Comprehensive TeX Archive Network[END_REF] and should be soon incorporated in the standard T E X and L A T E X distributions. In the meanwhile, it is enough to copy in the directory that contains your article its key components: the extension package software-biblatex.sty, the references section style software.bbx, the data model extension software.dbx and the string localisation files <language>-software.lbx.

Contributions are welcome on https://gitlab.inria.fr/gt-s w-citation/bibtex-sw-entry

BibLaTeX users can finally properly handle software in their bibliographies. Let's spread the word!