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Wikimedia and zbMATH Open share a vision of open knowledge ac-
cessible to all. While Wikimedia’s mission is to provide a broad au-
dience with an overview of well-established knowledge, zbMATH
Open is oriented toward new knowledge for working mathemati-
cians. In this article, we describe the intersection of these two
platforms, compare their mathematical formula presentation meth-
ods, and outline future directions to deepen collaboration between
them.

1 Introduction

Open platforms like Wikimedia (including Wikipedia, Wikidata,
and many more) and zbMATH Open provide moderated spaces
tailored to their respective communities. While differing in culture,
policies, and content curation practices, each community creates
their unique habitat and generates digital objects. These digital
outputs might be of value to other communities, and thus linking
similar content in different digital spaces has huge benefits.

Wikimedia has a broader range of audience than zoMATH Open
(which is a platform exclusively dedicated to mathematical data).
Yet, Wikipedia has a large and active community of contributors
with a strong subcommunity of mathematics editors [3]. Aimed
at a wider range of audiences, Wikimedia has its weaknesses and
strengths, especially when it comes to presentation of mathemati-
cal formulae. For instance, Wikipedia misses some depth in certain
mathematical fields. Wikipedia articles use references to scientific
papers and, in rare cases, links to zbMATH Open or MathSciNet
reviews of those papers and support this by reference macros.
A further challenge arises from the inconsistency in notation and
even content in different language versions of Wikipedia. The vi-
sion of a semi-formal, language-independent Wiki [2] has not yet
materialised.

Despite these limitations, Wikimedia has its strengths as an
open platform for mathematical data. For example, the Ency-
clopedia of Mathematics' uses the same Wiki software (albeit
under a different license and editorial policies regarding who can

" https://encyclopediaofmath.org
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contribute and how) and focuses on mathematics. In addition,
Wikimedia's central database, Wikidata, holds a large amount
of curated information on authors and publications, which are
cross-referenced with zbMATH Open.

Although Wikimedia and zbMATH Open differ, both platforms
support mathematical formulae as an integral part of the text
content. Therefore, the presentation of mathematical formulae and
the rendering methods play an important role for both Wikimedia
and zbMATH Open. This is an important area where both platforms
can be interlinked and use each other’s presentation methods. We
will delve further into this in the following sections.

In this article, we will address:

1. the connections between Wikimedia projects and zbMATH

Open,

2. a comparison of mathematical formulae rendering methods,
3. plans to deepen the integration of the two platforms.

2 Linking Wikimedia and zbMATH Open

In this section, we discuss some shared entities across Wikime-
dia and zbMATH Open, emphasising author/public figure profiles.
Other shared entities, such as conferences and journals, are es-
sentially similar to public figure profiles in structure and function.
Although Wikimedia and zbMATH Open may have different content
and use different technologies for presenting those shared entities,
the overlap provides opportunities for mutual benefits. We give
examples and statistics showing how the two platforms benefit
from each other. We briefly introduce Mathematical Research Data
Initiative (MaRDI), a platform that uses Wikimedia’s technology,
but the content from zbMATH Open and similar platforms that are
specialised in mathematical content. We conclude this section by
presenting some facts and statistics on a framework that is used
for connecting platforms via mathematical entity linking.

2.1 Connecting and improving common entities
A frequently shared content type in both zbMATH Open and Wiki-
media projects is the public figures profiles. In zoMATH Open,
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mathematicians’ profiles focus on zbMATH Open-indexed related
documents — as authors, editors, subjects, or reviewers. These
links allow statistics, timelines, and networks of co-authorship and
co-co-authorship to be computed and visualised.

A mathematician covered in zbMATH Open might be missing
in the Wikimedia ecosystem due to different criteria for public
figures and the broader scope of Wikimedia, which often includes
biographical information and extracurricular details. Additionally,
a public figure may appear on several Wikimedia pages and its
sister platforms, such as the multilingual platforms Wikidata and
Wikimedia Commons, the various language versions of Wikipedia,
Wikisource, Wikiquote and so on.

Despite structural differences, the Wikimedia ecosystem and
zbMATH Open share similarities in handling public figure profiles.
For example, both platforms link to external resources such as
Open Researcher and Contributor ID (ORCID) or the Mathematics
Genealogy Project (MGP).?

Beyond public figures, entities such as software, journals, con-
ferences, and theorems appear on both zbMATH Open and Wikime-
dia. Similarly to public figure profiles, zZbMATH Open has dedicated
and more structured pages for publications, journals, and software,
while Wikimedia provides a broader, albeit less comprehensive,
coverage. Different approaches to shared entities on the two plat-
forms can be considered complementary and provide room to link
and improve each other.

Disambiguation is crucial for creating and maintaining con-
tent for public figure profiles, journals, etc. Both communities
have developed workflows for resolving ambiguity, using different
approaches, which are continuously being refined. Such disam-
biguation workflows benefit from expertise in relevant mathe-
matical fields, linguistics (e.g., concerning naming conventions in
certain cultures), bibliographic data and potentially other fields, for
which diversity in the curator community is helpful. As the result of
a disambiguation process often manifests itself in distinct links to
external resources, the mutual links between zbMATH Open and
Wikimedia platforms foster quality assessment and coordination.

While the advantages of disambiguation are clear, challenges
remain, which often require manual corrections by experts. Several
dedicated tools for profiling and disambiguating scholarly entities
have been developed in Wikidata, such as Scholia [10], the Author
Disambiguator® and the ORCID Scraper.*

The author identity workflow and the disambiguation process
of the profiles in ZoMATH Open have been investigated in [8, 11].
As an example of the content exchange between Wikimedia and
zbMATH Open on authors, Wikidata Q IDs for zoMATH Open
authors are listed automatically and manually. Currently, there
are 75641 Wikidata IDs listed in zbMATH Open profiles — 15740

2 https://mathgenealogy.org
3 https://author-disambiguator.toolforge.org/
4 https://orcid-scraper.toolforge.org/
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manually and 59901 automatically. Other than author data, various
other information is harvested constantly from Wikidata, e.g., 2874
bio-events come from Wikidata. For transparency, the source of
information is clarified in zZbMATH Open.

Obviously, such an interconnected framework has significant
advantages, since information, corrections, and data improvements
can be shared among the platforms. However, such a system must
be carefully curated to minimise error propagation. For instance,
due to a raw ingest of data from MGP, there are many duplicated
identifiers for mathematicians in Wikipedia (though some of them
have been merged since then, often along with zbMATH Open cura-
tion). Many people have several registered ORCIDs, as well as some
ORCIDs encompassing many people. Manual curation has also
shown a surprising amount of improper ID matching between MGP
and MathSciNet for ambiguous names. Even completely correct ID
matches may be spoiled by future misassignments.

Therefore, beyond automated sanity checks, such a framework
constantly needs feedback and corrections from the community,
which is relatively easily possible through the corresponding inter-
faces in Wikipedia and zbMATH Open.

2.2 Mathematical Research Data Initiative (MaRDI)

An initiative to systematically profile mathematical entities of var-
ious types is currently underway at MaRDI.®> the Mathematical
Research Data Initiative [17] that forms the mathematical arm of
Germany's National Research Data Infrastructure (NFDI),® MaRDI
operates a portal’ that provides information about various types
of mathematical entities, from mathematical publications to math-
ematicians, formulae, algorithms, theorems and beyond.

The technical setup of the portal [14] is closely aligned with
that of Wikidata. MaRDI also operates a fork of Scholia and is
building Scholia-inspired profiles that reside on the portal wiki
and are automatically generated based on the information the
portal has about the entity to be profiled (e.g., a publication), as
well as related ones (e.g., that publication’s authors). Whenever
possible, such profiles link to zoMATH Open, Wikidata, and other
relevant resources, such as DBLP Computer Science Bibliography.
This can serve as a fertile ground for coordinating curation work-
flows regarding the profiled entities. MaRDI can be considered as
an example of interaction between zbMATH Open and Wikimedia,
built on top of the Wikimedia set-up, although content-wise closer
to zbMATH Open.

® https://mardi4nfdi.de/
8 https:/nfdi.de/
7 https://portal.mardi4nfdi.de/
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Figure 1. Distribution of terms and links from zbMATH Open to four different vocabularies: Wikipedia (W), Encyclopedia of Mathematics (E), NLab (N), and

MathWorld (M) and their intersections.

2.3 Connecting platforms through mathematical entity
linking

In [6] a framework is described for a phrase-based entity linking at
zbMATH Open. Since then, it has been applied to generate links to
four platforms: Wikipedia, Encyclopedia of Mathematics, NLab,®
and Wolfram MathWorld.? While all links are made available via
the zbMATH Open API [5], the zbMATH Open interface currently
displays only a fraction of them for user convenience: Common
elementary phrases, which are assumed to be familiar to zboMATH
Open users, are not linked explicitly. However, their availability
in the APl enables a wide range of possible applications, such as
reusability in knowledge graphs, backlinking from the platforms,
recommender systems, or automated classification [15]. Certainly,
more applications deriving from this will be implemented in the
future and discussed in detail in forthcoming columns.

8 https://ncatlab.org/
® https://mathworld.wolfram.com/
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To give a brief impression about the scope and overlap of
the platforms and the frequency of their phrases occurring in the
mathematical literature, in Figure 1 we illustrate with a statistic the
distribution of the currently identified 40 027 388 links to 30216
unique phrases from the four services.

We can observe some effects here: Most links, as well as most
phrases, come from Wikipedia alone (naturally, since it has the
largest vocabulary), although with a reduced frequency. On the
other hand, entries from NLab (individually or when included on
other platforms) occur much more frequently in research-level
mathematics.

3 Mathematical formulae

Mathematical typesetting is an essential part of the presentation of
mathematical knowledge. TgX (and IATEX) has been the main type-
setting tool among mathematicians for decades due to its flexibility
and precision. However, IATEX has several limitations when used
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in web-based environments such as zbMATH Open, particularly
regarding consistency, long-term stability, and machine readability.

In this section, we compare the mathematical formula render-
ing methods in Wikimedia and zbMATH Open. We briefly introduce
WikiTexVC [12, 16], the grammar-based method used in Wikimedia,
and propose adapting a grammar-based presentation in zbMATH
Open.

3.1 Formula rendering: Wikimedia vs. zbMATH Open

In Wikimedia, mathematical formulae are handled via the Math ex-
tension using WikiTexVC [12], which is a grammar-based approach
to parsing IATEX formulae into a structured internal representation
and then translating them into MathML — a standard mathematical
formula representation tool for the web. This approach creates
a clear and consistent internal structure supporting long-term stabil-
ity, semantic analysis, and interoperability (see [13] for a discussion
of some examples).

Traditional mathematical presentation methods follow a stan-
dard structure in mathematical logic that consists in a set of rules
applied to the given set of variables and functions to generate math-
ematical expressions. This approach makes such systems expressive,
and hence powerful, but at the same time ambiguous on occasions.
In contrast, recognition-based systems such as parsing expression
grammars (PEG) [4] that are used in WikiTexVC include rules that
decide whether a given formula is well-formed. Recognition-based
systems avoid ambiguity.

In contrast to Wikipedia, zbMATH Open previously used
MathML for formula search [1,7,9] and display, now supplemented
with MathJax. While MathML is an established standard for formula
presentation on the web, its usage typically relies on external IATEX
input that is parsed less systematically. This makes the input rely
on many (custom) macros in IATEX, which can cause inconsistency,
especially over time, problems with searchability and semantic
interoperability.

WikiTexVC mitigates these issues by offering a canonical struc-
ture, as it handles almost all (if not all) standard IATEX macros. Wiki-
TexVC also allows formulae to be rendered reliably and searched
more effectively.

3.2 Grammar-based WTgX for zbMATH Open

Given the challenges faced by zbMATH Open in handling IATEX
formulae, adopting a grammar-based presentation will provide
several advantages.

« Searchability: enhances easier search, even across variants.

- Stability: ensures long-term interpretability for formulae, even
years after publication without being affected by the macros
version change.

- Interoperability: facilitates content sharing between Wikipedia
and zbMATH Open.

62

« Longevity: allows durability, hence not being affected by obso-
lete or deprecated IATEX macros.

» Balance between Machine Readability and Mathematical Ex-
pression: making formulae accessible to the machine and auto-
mated tools, easing parsing and mathematical content analysis.

WikiTexVC represents an alternative promising direction for web-
based mathematical publishing. While implementation details used
in parsing language grammar might not be of interest to all users,
the long-term benefits of adapting WikiTeXVC to zbMATH Open
for the mathematical community are clear.

Naturally, beyond phrases, a significant part of mathematical in-
formation is encoded in formulae. Automated extraction of relevant
formula entities and interlinking them with the proper semantics is
an even more sophisticated issue.

4 Conclusions

We discussed that Wikimedia and zbMATH Open have active com-
munities, both of which engage in processing primary literature
to enhance its reusability for their respective target audiences, the
general public and professional mathematicians. While both plat-
forms are open and their visions align, the links between them are
limited. In this article, we presented ideas on sharing technology
between the two platforms for rendering mathematical formulae
and proposed future collaboration paths for improving connections.
Strengthening these ties will benefit the mathematical community
and digital communication at large.
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