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Abstract

Research software is not always meant to reach production-grade quality. The same requirements, for instance,
regarding performance, security, or reliability that are imposed on professional software do not necessarily apply in
the lab. However, recent years have seen an increased interest to bring cutting-edge research results into production.
Specialized natural language processing, such as NSLP, is no exception. In this paper, we discuss three real-life
challenges in scientific publishing as they relate to NSLP, and also highlight the potential NSLP has to offer in
overcoming these challenges. Specifically, we identify issues related to the elicitation of metadata — particularly
with respect to what we term the /metadata externality problem —, privacy and data protection laws, and software
reliability. This is not a research paper; rather than introducing novel research results, our intention is to contribute to
the academic discourse in the NSLP community by providing the perspective of a potential end-user.

1. Introduction
Over the last decades, funding agencies have in-
creasingly mandated more rigorous dissemination
strategies, particularly for projects supported by
public funds. In parallel, the science community
has seen an increased interest in publishing repro-
ducible research since the 2010s, culminating in
the strong Open Science movement we have today.
In Computer Science, this — together with the rise
of professionalized and easily accessible code and
data sharing platforms on the internet — has been
a key driver for a change in the scientific publish-
ing culture: more and more research publications
do not consist solely of a written article but are ac-
companied by supplementary material. Examples
include research software, datasets, or machine
learning models (Liu et al., 2024; Zhou et al., 2024).
This development poses continuing challenges
for infrastructure providers, especially scientific pub-
lishers. Guided by the FAIR principles (et al., 2016),
research output should be findable, accessible, in-
teroperable, and reusable. When a scientific publi-
cation consists of multiple artifacts, rich metadata
that provide informative cross-references between
the various parts thus become critically important.

In practice, however, we observe what could
be labeled the metadata externality problem: re-
searchers are both users and providers of publica-
tion metadata; however, while the benefit of rich
metadata is obvious, the effort of creating rich meta-
data often meets some reluctance.

Natural scientific language processing (NSLP)
has the potential to bridge that gap, e.g. when meta-
data can be extracted automatically from the pro-
vided artifacts. But this leads to another problem:
while cutting-edge research prototypes can deliver
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impressive results, their implementation is not al-
ways production-ready (Trisovic et al., 2022). The
reasons for that are manifold, ranging from ques-
tions regarding the technical setup, over code qual-
ity, to reliability, dependability, and security issues:
what is perfectly fine for a research prototype does
not always translate directly to applicability in a pro-
fessional context.

A scientific publisher who operates in a commer-
cial environment might thus shy away from using
state-of-the-art NSLP tools, thereby forfeiting the
opportunity to help addressing the metadata exter-
nality problem.

A complementary dimension to technical issues
are legal considerations that also play a more cen-
tral role for a professional outlet dealing with pay-
ing customers. Copyright, privacy regulations, and
patent laws are just three examples with the poten-
tial of creating liabilities.

In this paper, we do not present novel research
results. Rather, we wish to illustrate the situation
laid out above by discussing three concrete exam-
ples from our real-world experience at Dagstuhl/
Publishing with the hope of providing a useful and
novel perspective for the research community in
NSLP.

2. Background

Dagstuhl Publishing (DP) is one of the three pil-
lars of Schloss Dagstuhl — Leibniz Center for Infor-
matics', besides Dagstuhl Seminars and the dblp?
database. It specializes in high-quality scientific

'https://www.dagstuhl.de/
2https://dblp.org
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publications in the field of Computer Science, fo-
cusing on conference and workshop series as well
as scientific journals. DP’s mission is to accelerate
academic innovation processes and to improve the
visibility of research results through Open Access
publishing.

Our publishing process is entirely digital. Au-
thors upload their manuscripts to our submission
server which also collects additional information
from the authors. An important aspect of our pro-
cess is the elicitation, maintenance, and publication
of metadata. This occurs in a guided process for
the authors during the upload process, but authors
also have the option to refine metadata annotations
at a later point.

DP provides style guidelines to assure a high
quality in typesetting. Further, we assist authors
in conforming to these style guidelines by review-
ing the submitted manuscripts and provide careful
layout enhancements for approval. Articles are
published exclusively in digital form, they are made
available for download through a dedicated web-
sited.

3. Challenges

There are a number of different challenges for pub-
lishers of scientific articles. Here, we select three
exemplary issues that relate to NSLP. In Section
4, we discuss how NSLP can potentially be of help
for each of them. All three issues center around
software mentions in research articles.

Case Study: Software Mentions. In the field of
Computer Science particularly, articles regularly
reference software which is either used as part of
the reported research or in some other way associ-
ated with the work. Not always, however, are these
mentions explicitly marked, but appear simply as
part of the article’s body.

From the perspective or a rich metadata descrip-
tion of the research work, this is unfortunate, be-
cause the ability to extract software mentions au-
tomatically from structured data would relieve the
authors from manually specifying them again as
part of the metadata elicitation.

Note that often times, the reverse direction also
occurs, e.g., software repositories that mention
academic papers (Wattanakriengkrai et al., 2022).
Here, however, we focus on papers referencing
software.

3.1.

There is no shortage of metadata standards to-
day that lend themselves to describing scientific
articles, such as e.g. Dublin Core (DCMI, 2012),

Elicitation of metadata

Shttps://drops.dagstuhl.de/
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Schema.org?, JATS (NISO, 2019) and others. For
other types of artifacts, in particular software and
data, CodeMeta® or DataCite® are examples of top-
ically specialized metadata schemes.

Such schemes offer a varying degree of complex-
ity and granularity. For instance, Dublin Core con-
sists of just 15 core elements’ (such as, e.g. title,
author, year, etc.), while the Article Authoring sub-
set of JATS v1.4 contains 300 elements. Consider-
ing their practical application, the question arises:
who is going to provide such elaborate metadata?
Clearly, authors of research papers cannot be ex-
pected to have the necessary expertise nor the time
to fill in long metadata forms correctly. But for a
small publisher like DP with around 2,000 articles
published each year, it is equally unrealistic that
this task could be handled in-house.

Even in the case of reduced metadata sets or
subsets, DP has to carefully balance merit and user
experience. As a customer-facing service, we are
interested in making the submission process as
seamless and smooth for authors and editors as
possible. It is a substantial usability problem to
elicit an acceptable set of metadata from uploaders
without causing frustration or an otherwise negative
impression of the process.

3.2. Privacy and data protection

As an organization operating in Germany, DP is sub-
ject to General Data Protection Regulation (GDPR,
2016) and other applicable legislation.

This has direct consequences on our handling
of customer-provided contents. In particular, this
potentially affects DP’s ability to use external LLM-
based services, which are the basis of many natural
language processing tools today. While it is pos-
sible to obtain consent from authors with respect
to the contents they created themselves, the situa-
tion can become significantly less clear when the
publications also includes further artifacts.

Software supplements, for instance, are rarely
written entirely from scratch, using third-party li-
braries is common practice. Depending on the
restrictions imposed by the accompanying license,
great care has to be taken if the source code of a
supplement is to be analyzed by an external service.
It is quite complex to assess whether a software up-
load provided by a user may or may not be relayed
to a third-party service, and when the authors of the
publications are not the authors of all the contained
software components, they are in no position to

*https://schema.org

*https://codemeta.github.io/

®https://datacite.org/

"Note that a number of refinements and qualifiers
have been added to the original scheme in subsequent
versions.


https://schema.org
https://codemeta.github.io/
https://datacite.org/

grant the publisher any rights in that matter.

A similar, but potentially even more complex situ-
ation arises in the case of dataset supplements. If
the dataset contains personal data of any partici-
pating subjects, it may not be possible to employ
external processing, e.g. by an LLM-base service,
at all without the explicit consent of each individual
related to the dataset.

Of course, consent needs to be obtained from
each affected individual if the dataset or the soft-
ware supplement are intended to be published in
the first place. However, verifying whether this is
the case for author-provided supplements is chal-
lenging if not impossible in practice.

While these considerations directly affect the use
of some NSLP techniques, automated language
processing also has the potential to mitigate some
of these issues, see Section 4.

3.3. Reliance on external software and
services

Using software in a commercial context comes with
a number of requirements that may be considered
less important for research prototypes used only in
the lab. When offering a service to customers, as-
pects such as reliability, performance, and security
become highly important. They are key decision
points when choosing between a cutting-edge vs.
a tried and trusted solution.

When faced with the choice between high ac-
curacy or high reliability, users in a commercial
context will likely tend to prefer solutions that work
consistently even at the price of lower quality. False
positives are worse than false negatives in many
contexts (Lafreniere et al., 2021). It is telling that
at DP, we currently detect software mentions solely
using regular expressions — this is unsatisfactory
because of its poor performance but we can be
sure that this approach is fast and without external
dependencies.

We can make a distinction between three kinds of
external software dependencies: (a) open source li-
braries/components/etc.; (b) closed source variants
thereof; and (c) external web services, e.g. REST-
ful APIs (Fielding et al., 2017).

Unsurprisingly, open-source software run locally
allows users to carefully examine their inner work-
ings, adjust it to specialized needs or even fix bugs
or inconsistencies. This is usually not possible
for closed source software. However, usually for
reasons of interoperability, it has become very com-
mon to implement software tools as micro- or web
services (Pahl and Jamshidi, 2016). As long as
they are run locally, they fall into the same two cat-
egories as above. However, when a service is only
available through the web because they are run by
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an external service provider, they are outside of the
control of the user of the tool.

This dependency without control is not without
problems. For one, if DP were to offer a service that
needs to communicate with a third-party service
over the web, this potentially impacts DP’s reliability
(e.g.when the third-party server is down) as well as
its performance (owing to the performance of the
external service as well as to network connectivity
issues). In addition, it is very hard if not impossible
to detect if the functionality of the external server
has changed in any way.

Finally, all three options of reliance on external
software require trust. Integrating any new code
into a customer-facing system potentially opens the
door to new security vulnerabilities. Again, this is a
point that research prototypes often do not have to
worry about.

We now turn to discussing how NSLP is affected
by these three issues, either as part of the chal-
lenge or as part of a possible solution.

4. The role of NSLP

The three issue above were chosen because of
their capacity to demonstrate that (a) NSLP has the
potential to remedy some of the outlined shortcom-
ings but (b) at the same time may itself be subject
to the same concerns. But its role is different in
each of the three points.

4.1. Reliance on external software and

services

The problem outlined in the previous section regard-
ing the reliance on external software is not specific
to NSLP, but it affects research software in general.
It can be stated with some confidence that both
the providers of research software as well as the
potential consumers have a heightened interest in
bringing state-of-the-art approaches into produc-
tion. But from the perspective of an end-user such
as DP, depending on externally developed tools, is
not without risks.

What can both sides contribute in order to remedy
this issue?

If researchers have an interest in impacting
real-world applications with their software devel-
opments, they need to first be aware of issues like
the ones laid out in the paper. Second, and con-
sequently, any software developed as part of a
research project should consider adopting profes-
sional software development standards.

In practice, this is often easier said than done.
Even with the best of intentions, software is usually
not the primary concern of research projects, and
the additional time, effort, and cost to push them
toward industry standards need to be justified. In



addition, professional software development may
neither be the main interest nor core expertise of
researchers.

Similarly, end-users like DP need to spend addi-
tional efforts if they want to make use of research
software. In order to mitigate the risks introduced
by any external software components, they regu-
larly employ certain strategies. For instance, to
address the problem that external REST services
may be down at unpredictable times, appropriate
fall-back solutions should be implemented. To en-
capsulate possible security problems, sandboxing
solutions might be an appropriate countermeasure
(Maass et al., 2016).

Note, however, that these and other measure-
ments possibly induce an additional cost for de-
velopment and maintenance which, depending on
their magnitude, may pose an insurmountable hur-
dle in the adoption of research results.

4.2. Privacy considerations

State-of-the-art natural language processing sys-
tems often rely on large language models (Qin
et al., 2026). However, the frontier LLM are for
the most part only accessibly through commercial
web-based services. On-premise hosting offers a
potential remedy, but many state-of-the-art models
are not available for this approach. Besides, the
technical and financial implications of self-hosting
LLMs can be challenging for a relatively small pub-
lisher like DP. Therefore, NSLP in particular faces
challenges when its processing relies on such ser-
vices for processing supplementary material such
as datasets or software, as questions of privacy
and data protection arise.

Further, in case of sensitive data, tight consent
management might be a requirement that adds
substantial efforts and costs.

At the same time, NSLP could potentially be part
of solutions to specific sub-problems. For instance,
automatic analyses of provided materials could pro-
vide invaluable assistance — for instance in deter-
mining potential privacy violations before they occur,
i.e. before publication.

Likewise, automatic anonymization techniques,
e.g. based on k-anonymity (Sweeney, 2002) or dif-
ferential privacy (Dwork and Roth, 2014) could pro-
vide valuable support in meeting privacy concerns.

4.3. The metadata externality problem

The biggest potential for NSLP in all of the three
challenges discussed in this paper might lie in ad-
dressing the metadata externality problem, i.e. the
discrepancy of wanting rich metadata as a user vs.
the burden of providing them as an author.
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Automatically or semi-automatically detecting
and providing metadata from and for both articles
and supplementary material (cf. e.g. Yang et al.
(2025)) would be a great help for both sides of the
externality problem. Let us consider this issue in
more detail using the example from before.

In Section 3.1, we sketched the problem of soft-
ware mentions in research articles when they ap-
pear not as part of structured data but simply in
the text of the document. NSLP offers a possibility
to support the creation of rich metadata by extract-
ing software mentions from unstructured natural
language texts automatically.

The 3rd International Workshop on Natural Sci-
entific Language Processing (NSLP 2026) features
a Shared Task on software mention detection and
coreference resolution®.

In the context of the automated acquisition of
metadata, this task is of immediate relevance. At
least two situations come to mind in which it could
find direct application:

* When authors upload an article that contains
software as a supplementary material, auto-
matically detected references could support
the authors when asked to provide metadata
about their own work.

» When authors reference third party software,
i.e., software that will not be included in the
publication as an artifact in its own right, it
could still constitute relevant metadata that
should be encoded as such.

In the simplest case, a positive detection result
by a (semi-)automatic approach could serve as a
reminder to the authors to provide the respective
metadata at all. Ideally, however, the NSLP tool
would go a step further and also pre-classify which
type of mention it found: own software or third-party
packages.

Further, it would be ideal to not just detect the
words that constitute a software mention but to ex-
tract relevant information in a structured way, such
as, e.g.: the name of the referenced software, its
version number, the software license, the underly-
ing platform/programming language, etc.

Naturally, not all of these and other points of infor-
mation will always be mentioned in an article. But
recognizing and extracting the available information
in such a structured way would be a tremendous
help for metadata providers or, possibly, even pave
the way for fully automated metadata extraction.

8SOMD 2026, https://nfdidds.github.io/
nslp2026/docs/somd_shared_task.html
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5. Conclusion

This paper examines the potential of NSLP in sci-
entific publishing in three concrete cases and an-
alyzes some of the challenges involved. These
challenges sometimes overlap with those encoun-
tered by researchers, but in other cases they are
complementary or distinct.

Our goal here is to raise awareness of some of
the difficulties involved in bringing state-of-the-art
research results into production. The discussion
here is intended as an encouragement to provide
relevant tools for natural scientific language pro-
cessing but also wishes to give a perspective that
may not always be prominently featured within the
research community.
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