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Abstract
This paper revisits corpus masking approaches introduced in 2007 for enabling the distribution of linguistically
annotated corpora without exposing copyrighted or sensitive source texts and situates them within the contemporary
framework of Derived Text Formats (DTFs). While the original work demonstrated how syntactic and morphological
information could be preserved through parameterised masking, today’s landscape, which is shaped by large
language models, FAIR requirements, and emerging standardisation efforts, demands more formalised, robust and
reproducible methods. We outline how DTFs extend early masking concepts by introducing explicit abstraction
levels, reversibility classes, and machine-actionable provenance, supported by standards such as TEI, ISO
linguistic annotation models, CMDI metadata, and the draft DIN DTF specification. Building on these foundations,
we present a modern workflow for DTF generation, including enrichment pipelines, structural abstractions,
statistical and embedding-based representations, and non-reversible transformation layers, illustrated through
the MONA-pipe framework. A range of linguistic, digital-humanities and NLP use cases demonstrates the
analytical utility of DTFs while maintaining legal compliance. We conclude that DTFs constitute a sustainable
and infrastructure-ready solution for open, reproducible and legally secure text-based research in the decades to come.
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1. Introduction

Research in linguistics and the digital humanities
relies on empirical data. Text corpora are the back-
bone of many studies, enabling quantitative anal-
yses, comparative investigations, and structural
observations across a wide range of linguistic phe-
nomena. Despite their central role in scholarly work,
these corpora are often subject to legal restrictions
that severely limit their distribution and reuse or
even contractual restrictions that remain in force
regardless of added annotation layers.

In 2007, these challenges led to early explo-
rations of masking techniques, which aimed to sep-
arate linguistic annotations from protected textual
content to enable data sharing in a legally compliant
way. These initial approaches laid the conceptual
groundwork later taken up and systematised within
today’s Derived Text Format (DTF) frameworks.

Now, almost 20 years later, the core problems
remain, but the context has changed dramati-
cally. Machine learning and large language models
(LLMs) have heightened concerns about partial re-
construction of masked data, increasing the need
for robust, non-reversible transformation methods.

At the same time, the scientific community places
greater emphasis on reproducibility, transparency,
and open science, creating new incentives to stan-
dardise such transformations. Initiatives like the
European Open Science Cloud (EOSC), the Ger-
man National Research Data Infrastructure (NFDI)
and the emergence of a DIN DTF standard (DIN
19461, currently in draft status) demonstrate that
the ideas first explored in 2007 have now become
part of a broader, coordinated effort to enable the
lawful and sustainable use of text data in research.

This paper revisits and extends the early ap-
proaches in light of these developments. We ex-
amine how masking-based techniques can be in-
tegrated into modern DTF frameworks, how they
respond to today’s legal and technical challenges,
and how they can support reproducible research.

2. From Masking to Derived Text
Formats: A Historical Perspective

The idea of making annotated linguistic resources
without distributing the underlying textual content
has its origins in early discussions within compu-
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tational linguistics and the digital humanities. In
2007, two complementary approaches were pro-
posed that would later become foundational for
what is now conceptualised as DTFs.

The first, introduced at the 6th International Work-
shop on Treebanks and Linguistic Theories (TLT
2007), (Rehm et al., 2007b)) focused on masking
treebanks. In the same year, a more general frame-
work was presented at Digital Humanities 2007.
This corpus masking (Rehm et al., 2007a) approach
explored the possibility of legally bypassing licens-
ing restrictions by systematically obfuscating the
source text while preserving the annotation layers.

Both papers were motivated by the same under-
lying tension: while annotations constitute inde-
pendently copyrightable intellectual contributions
of researchers, their dissemination was limited by
the rights attached to the underlying source texts.
The masking approaches offered an early strategy
to keep annotations usable and shareable even
when the legal conditions made the distribution of
the original source texts impossible.

Looking back, these works anticipated several
themes that have since become central to research
data infrastructures. They recognised the impor-
tance of sustainability, the separation of data and
annotation layers, and the need for flexible licensing
models. They also outlined distinctions between
legal regimes and research uses that are now stan-
dard in infrastructures such as Text+ (Hinrichs and
Trippel, 2024) and the National Research Data In-
frastructure (NFDI) in Germany, and European ini-
tiatives such as CLARIN (Fišer and Witt, 2022),
META-SHARE (Piperidis et al., 2014), European
Language Grid (Rehm, 2023) or European Lan-
guage Data Space (Rehm et al., 2024).

At the time, however, these approaches re-
mained largely conceptual. The field lacked formal
standards, consistent metadata vocabularies, and
infrastructural support for transformations of this
kind. As a result, the masking work of 2007 was
forward-looking but mostly confined to experiments
with specific corpora and local workflows.

From today’s perspective, the significance of
these early approaches has become more clear.
The rise of large-scale machine learning, increas-
ing legal scrutiny, and the emergence of formalised
DTF standards have created a landscape in which
the ideas of 2007 are not only relevant but foun-
dational. The conceptual separation between text
and annotation, and the possibility of distributing
transformed, non-reversible representations, laid
the groundwork for many of the practices and stan-
dards currently being developed.

2.1. Masked Treebanks (TLT 2007)
The work presented at TLT 2007 (Rehm et al.,
2007b) introduced one of the earliest systematic

attempts to address the legal barriers surrounding
the distribution of annotated corpora. The masked
treebank approach demonstrated that many linguis-
tic research questions rely primarily on syntactic
and morphological structure rather than on lexi-
cal content. By replacing word forms with neutral
placeholders while keeping constituent hierarchies,
dependency relations and grammatical features
intact, the method ensured analytical usefulness
without exposing protected content. Different pa-
rameter settings allowed researchers to control how
much morphological or formal information was pre-
served. This combination of structural fidelity and
legal safety made masked treebanks one of the
earliest viable strategies for sharing annotated re-
sources under restrictive conditions.

2.2. Corpus Masking (DH 2007)
The second major contribution from 2007, pre-
sented at the Digital Humanities conference
(DH 2007) (Rehm et al., 2007a), generalised the
idea from treebanks to any XML-annotated corpora.
The proposed corpus masking framework applied
a parameterised randomisation algorithm that re-
placed surface forms with automatically generated
strings while preserving the annotation layers. De-
pending on the configuration, selected formal prop-
erties – such as token length, case patterns or
affix information – could be retained to balance
legal constraints with analytical usefulness. This
made it possible to redistribute annotated corpora
under more permissive licensing conditions and
supported a range of use cases, including unlexi-
calised parsing, NLP evaluation, teaching scenar-
ios and sustainability efforts where the underlying
texts could not be shared.

Many of the principles introduced in 2007 – such
as parameterisation, structural preservation, non-
reversibility and the separation of text and annota-
tion – anticipate the requirements of today’s DTFs.
Contemporary work shows that these transforma-
tions enable legally compliant text and data mining
while supporting reproducible research, provided
that protected content is sufficiently abstracted
(Schöch et al., 2020). Empirical studies further
demonstrate that even strong obfuscation meth-
ods can retain substantial analytical value while
preventing reconstruction (Du et al., 2025). As a
result, DTFs have developed from early experimen-
tal masking approaches into infrastructure-ready
components for sustainable data stewardship and
long-term reusability.

3. New Challenges in 2026

Although the early masking approaches anticipated
many of the ideas that now underpin DTFs, the
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landscape in which such transformations operate
has changed profoundly over the past fifteen years.
Advances in machine learning – most notably in
LLMs – have created new risks related to the recon-
struction and inference that were not conceivable
at the time. At the same time, the growing em-
phasis on transparent and reproducible research
has increased the demand for datasets that can be
shared, cited and reused without infringing on copy-
right or privacy laws. These developments intersect
with a complex legal environment shaped by copy-
right, contractual restrictions and data protection
regulations, all of which impose increasingly strin-
gent requirements on the handling of textual data.
Together, these factors create a new constellation
of challenges that modern DTFs must address, ex-
tending far beyond the assumptions and technical
constraints of 2007.

3.1. LLMs and Reconstruction Risks
Modern machine learning models are capable of
inferring missing lexical or semantic material from
sparse cues. Even when surface forms have been
fully removed, LLMs can exploit preserved struc-
tural patterns, token-level regularities or distribu-
tional signals to reconstruct plausible fragments of
the original text or to approximate its content. Du
et al. (2025) point out that currently the reconstruc-
tion is far from perfect, but caution needs to reign
to avoid legal implications, especially if the quality
of transformation further increases.

A masked corpus that appears non-reversible
to a human analyst may not be non-reversible to
a state-of-the-art model trained on vast amounts
of data. As a consequence, masking is no longer
sufficient on its own; it must be accompanied by
a formalised assessment of non-reversibility and
information leakage. Such assessment requires
evaluating the transformation against realistic at-
tack models that reflect modern inference capa-
bilities, rather than assuming that the removal of
surface forms is intrinsically safe.

These developments highlight the need to recon-
sider masking not merely as a technical transfor-
mation, but as a risk-managed process grounded
in formal guarantees. Contemporary DTFs must
therefore include explicit definitions of abstraction
levels, measurable criteria for leakage, and trans-
formation metadata documenting which information
has been removed, retained or generalised.

3.2. Reproducibility Requirements
Reproducibility has become a central requirement
in contemporary machine learning and computa-
tional linguistics. This kind of research requires
accessible datasets, legal frameworks often pro-
hibit sharing the underlying content.

DTFs offer a way to reconcile these conflicting
demands. The exact transformed datasets used
in a workflow can be published, allowing others to
replicate results with full transparency regarding
preprocessing steps and data provenance.

Furthermore, DTFs allow for the creation of
benchmarks that remain usable over time even
when the original corpora cannot be redistributed or
when licensing conditions change. By separating
protected content from its derived representational
layers, DTFs make it possible to document and
preserve the exact data conditions under which a
model was trained or evaluated.

In this sense, reproducibility is not merely a desir-
able feature but an operational requirement – one
that DTFs are uniquely positioned to support.

3.3. Legal and Ethical Context

Legal and ethical constraints surrounding text con-
tent remain major challenges for the distribution
and reuse of linguistic corpora. Copyright and con-
tractual restrictions often prevent redistribution of
source content, even when annotation layers are
fully owned by researchers (Lehmberg et al., 2007).
Corpora frequently comprise multiple content layers
(source content, annotations, metadata, derived
structures), each subject to different legal regimes,
which complicates reuse across institutions.

Privacy and data protection laws add further con-
straints. GDPR (European Parliament and Council
of the European Union, 2026) prohibits sharing cor-
pora containing personal or identifiable information,
regardless of copyright status. While masking can
reduce identifiability, it must be designed carefully:
insufficient abstraction or the inferential power of
modern LLMs can allow partial reconstruction, sim-
ilar to failures in anonymisation.

Recent legal developments relevant to machine
learning include the German text-and-data-mining
(TDM) exception (UrhG) (also see Text+ on TDM),
which permits certain forms of model training under
specific conditions, provided that resulting models
do not reproduce protected content and deletion
obligations are met. However, the exception does
not allow the redistribution of the underlying cor-
pora, leaving reproducibility dependent on legally
shareable derived formats.

Complex licensing structures further complicate
matters. Large corpora may involve multiple rights
holders, annotation layers contributed by different
groups, and tools or contracts imposing additional
restrictions. Clear provenance documentation is
essential to specify which rights apply to each layer
and how they are transformed in a DTF workflow.

By separating protected source texts from non-
reversible derived representations, DTFs reduce
legal risks and support compliance with copyright,
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contractual obligations and data protection require-
ments. Earlier analyses (Lehmberg et al., 2008)
already highlighted the need for such differentiated
data handling; in the 2026 landscape, it has be-
come an operational requirement. DTFs thus func-
tion not only as technical artefacts but as legally
and ethically robust instruments for sustainable and
compliant research data practices.

4. Standardisation Landscape

The increasing legal, technical and methodological
complexities surrounding textual data have intensi-
fied the need for clear, formalised frameworks that
govern how DTFs are created, documented and
shared. While the early masking approaches were
primarily technical experiments developed in the
absence of established standards, today’s research
data ecosystem demands structured, interopera-
ble and machine-actionable specifications. Here,
standardisation plays a crucial role: it transforms
ad-hoc masking techniques into reproducible, trans-
parent and legally robust workflows. Emerging ef-
forts such as the DIN standard for Derived Text
Formats (DIN 19461:2026-04 , E, currently a draft
national standard), along with existing ISO stan-
dards for linguistic representation and metadata
(such as ISO 24622-1:2015, ISO 24622-2:2019,
ISO 24619:2011) provide a coherent foundation
upon which modern DTF practices can be built. Be-
low, we outline this evolving standardisation land-
scape and its implications for sustainable research
data management.

4.1. DTF Standard DIN 19461
The emerging DTF DIN standard (DIN
19461:2026-04 , E) provides the first formalised
framework for describing, generating and doc-
umenting transformed text representations in a
standardised and methodologically transparent
way. Unlike the early approaches, the new
standard offers a systematic categorisation
of transformation types, information-reduction
operations and metadata obligations that apply to
all formats derived from natural-language text.

At its core, the standard defines DTFs as struc-
tured text formats produced through targeted en-
richment and information reduction of an original
source text. It distinguishes clearly between en-
richment steps that add analytical layers such as
POS tags, lemmas, NER information or syntactic
structures, and information-reduction operations
designed to eliminate or generalise protected con-
tent. The explicit modelling of transformation pro-
cedures formalises what earlier work on corpus
masking and masked treebanks treated implicitly.

A central requirement of the DIN standard is the

assurance of non-reconstructability. The standard
recognises that reconstruction risks may arise not
only from a single transformation but also from the
combination of multiple DTFs generated from the
same source material. Section 4.4 therefore man-
dates a systematic evaluation of combined leakage
risks – an issue anticipated in 2007, but now formu-
lated explicitly as a normative obligation.

The standard also introduces comprehensive
documentation and metadata requirements. All
enrichment and reduction steps must be fully doc-
umented, including tools, algorithms, parameters
and the granularity at which each operation was ap-
plied. Documentation should be linked to machine-
readable CMDI metadata following (ISO 24622-
1:2015) and (ISO 24622-2:2019), ensuring trace-
ability and long-term sustainability. This establishes
a formal reproducibility framework that earlier mask-
ing work lacked.

In addition, the standard defines canonical cat-
egories of derived formats, including token-based
DTFs (e. g., bag-of-words and n-gram representa-
tions), vector-based DTFs (e. g., TF/IDF, Word2Vec
or contextual embeddings), structured DTFs (e. g.,
shuffled segments) and multi-feature formats (e. g.,
HathiTrust Extracted Features). By codifying these
patterns, the DIN standard extends concepts im-
plicit in masking – replacing words with placehold-
ers, removing sequence information, randomising
tokens – into a general typology that reflects con-
temporary NLP and text-analytic needs.

While the canonical DTF categories define token-
based units as the smallest standardised repre-
sentational layer, subtoken-level information units
– such as character n-grams, morphologically de-
fined graphemic segments, or tokenizer-produced
subword units – can also be modelled within the
DTF framework. Their inclusion changes both ana-
lytical utility and leakage profiles. DIN 19461 there-
fore treats subtoken-level DTFs as special cases of
information-reduction or enrichment steps whose
granularity must be documented. Modern mask-
ing workflows often implicitly operate on such units
(e. g., affix-aware masking), and evaluation must
consider reconstruction pathways that exploit LLM
tokenizers or subword distribution patterns.

4.2. International Standards
A crucial element of the emerging DTF ecosystem
is its alignment with established standards for lin-
guistic representation and metadata. While the DIN
DTF standard defines the conceptual and opera-
tional framework for DTFs, its practical implemen-
tation relies on interoperable modelling languages,
annotation formats and metadata infrastructures
(DIN 19461:2026-04 , E).

The TEI Guidelines, in particular the module
for Feature Structures, provide a flexible mecha-
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nism for representing linguistic information inde-
pendently of the underlying text. Feature structures
support hierarchical, attribute–value-based annota-
tions and are already used in real-world DTF imple-
mentations where annotation layers remain intact
while textual content is masked or transformed (DIN
19461:2026-04 , E).

Beyond TEI, a suite of ISO standards for lin-
guistic annotation ensures cross-infrastructure in-
teroperability. These include models for syntactic
structure (ISO 24615-1:2014) (SynAF), morpho-
syntactic units (ISO 24611-1:2025) (MAF), and lex-
ical representations (ISO 24613-1:2024) (LMF), as
well as frameworks for structural, discourse and
semantic annotation (ISO 24612:2012) (LAF) and
the ISO 24617-x series (SemAF, see for example
ISO 24617-1:2012). Together, they provide the con-
ceptual backbone referenced throughout the DIN
DTF draft (DIN 19461:2026-04 , E).

The Component Metadata Infrastructure (CMDI)
(ISO 24622-1:2015; ISO 24622-2:2019) offers a
mechanism for documenting linguistic resources.
CMDI profiles can capture the enrichment and
reduction steps required for DTF, ensuring trans-
parent and machine-actionable provenance (DIN
19461:2026-04 , E).

Finally, persistent identifiers (PIDs) support long-
term referencing and provenance tracking. Sys-
tems such as DOI, Handle or the identifier mech-
anisms defined in (ISO 24619:2011) allow infras-
tructures to systematically track all DTF variants
derived from a source corpus and thus comple-
ment FAIR-aligned data stewardship practices (DIN
19461:2026-04 , E).

Together, TEI Feature Structures, ISO annota-
tion standards, CMDI metadata infrastructure and
persistent identifier systems provide the technical
foundation that enables DTF to function as trans-
parent, sustainable and interoperable components
within modern research data ecosystems.

4.3. Infrastructural Implications

The introduction of a formal DIN standard for DTFs
has significant implications for national and inter-
national research infrastructures. Infrastructures
for language resources including sustainability and
repository services depend on interoperable for-
mats, persistent identifiers and machine-readable
metadata to ensure long-term access, legal compli-
ance and cross-project reuse. The DIN DTF stan-
dard provides a unified framework that enables
derived textual data to be integrated into these
ecosystems in a transparent and robust manner
(DIN 19461:2026-04 , E).

By requiring the documentation of enrichment
steps, information-reduction operations, granularity
choices and tool parameters – captured through

CMDI-compatible metadata profiles (ISO 24622-
1:2015; ISO 24622-2:2019) – the standard ensures
that DTFs can be archived, validated and reused
across institutions. Maintaining internal and ex-
ternal records of all DTF variants derived from
a source corpus supports long-term preservation
and risk assessment, while the linkage of trans-
formation metadata to persistent identifiers (ISO
24619:2011) allows repositories to manage DTFs
as first-class digital objects (ISO 24619:2011).

Beyond technical specifications, the DIN DTF
standard acts as an infrastructural enabler. By
aligning DTF workflows with established standards
for metadata, annotation, provenance and sustain-
ability, it facilitates seamless integration of derived
representations into the major research data infras-
tructures essential for open science and enduring
accessibility of textual resources.

5. Revisiting and Modernising
Masking Algorithms

The early masking techniques formed an important
starting point for generating legally shareable rep-
resentations of copyrighted or sensitive corpora.
They demonstrated that substantial syntactic and
morphological information can be preserved even
when lexical material is removed or obfuscated.
At the same time, the assumptions underlying the
original methods – especially concerning recon-
structability and acceptable abstraction levels – re-
flected the technological landscape of their time.
With the advent of LLMs, machine-learning archi-
tectures and formalised DTF standards, these early
approaches require systematic revision.

This section summarises the conceptual founda-
tions of the original masking approach, outlines the
requirements modern DTF must meet and presents
a contemporary, multi-stage workflow for producing
legally compliant and reproducible DTFs.

5.1. The Original Masking Approach
The 2007 masking strategies were built around the
idea of parameterised masking: configurable trans-
formation settings allowed researchers to adjust
how much information was retained, modified or
removed. Central to this approach was a dictionary-
based randomisation procedure that replaced each
token with an artificial string – preserving length
or formal characteristics where needed – while en-
suring internal coherence across the corpus. Addi-
tional affix-aware strategies enabled the retention
of morphological cues such as case, number or
tense, even when stems were fully masked. Low-
risk closed-class items could be selectively retained
to support syntactic modelling without introducing
significant leakage risks.
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These ideas were operationalised in the Corpus-
Masker tool (Dellert, 2007; Rehm et al., 2007a),
which provided a GUI for experimenting with mask-
ing parameters and applying transformations to
XML-annotated corpora. The resulting principles –
parameterisation, affix sensitivity, selective reten-
tion and controlled randomisation – remain founda-
tional for contemporary DTF approaches.

5.2. Updated Requirements for DTF

Transforming masking into fully fledged DTFs intro-
duces several new requirements.

First, robustness against reconstruction has be-
come essential. Modern LLMs can infer missing
lexical or semantic information from subtle struc-
tural or distributional cues. Removal or randomi-
sation of surface forms is no longer sufficient on
its own; DTFs must be evaluated against realistic
attack models and provide quantifiable, machine-
verifiable guarantees of non-reversibility.

Second, contemporary DTFs require explicit ab-
straction levels and reversibility classes. Instead
of a single continuum of obfuscation, DTF frame-
works must define what types of linguistic or statis-
tical information remain in a derived representation
and what forms of reconstruction are theoretically
possible. This includes classes such as token-
level replacement, morphological generalisation,
sequence removal or embedding-level abstraction,
each with different leakage profiles.

Third, modern infrastructures require compre-
hensive provenance and machine-actionable meta-
data. All enrichment and reduction operations must
be documented – tools, parameters, granularity
choices and processing steps – so that repositories
and workflows can validate, reproduce and assess
the transformation. Such provenance is essential
for legal compliance, long-term preservation and
transparent scientific practice.

Together, these requirements transform mask-
ing from an informal technique into a principled,
standardised methodology embedded within the
broader DTF framework.

5.3. A Workflow for DTF Generation

Modern workflows for generating DTFs extend far
beyond the ad-hoc masking procedures of 2007.
They integrate enrichment, structural abstraction,
statistical modelling and legally robust information
reduction into reproducible multi-stage pipelines.

The process begins with the extraction of struc-
tural representations from the source text. Prior to
any reduction, the text is enriched with annotation
layers such as tokenisation, part-of-speech tags,
lemmas, morphological features, named entities
and syntactic dependencies. These layers form

the basis for transformations that preserve analytic
value while removing protected content.

Next, the workflow applies structural abstraction,
producing feature bundles, e. g., POS or lemma
classes, dependency graphs or other units defined
in the DIN DTF framework. This separates the
protected source text from the shareable represen-
tational layers.

In parallel, workflows may generate statistical
and embedding-based formats, including TF/IDF
features, topic-modelling inputs, token or sentence
embeddings and contextualised representations.
These abstractions retain analytical utility without
exposing lexical material.

A dedicated non-reversible transformation layer
ensures that the resulting DTF cannot be used to
reconstruct the source text. Depending on the ab-
straction level and reversibility class, this layer ap-
plies operations such as deletion, replacement or
randomisation. Modern pipelines must ensure that
combinations of retained information do not permit
reconstruction, even by advanced systems.

DTFs do not assume that the source material is
written text. Any linguistic representation – hand-
written, OCR-derived, ASR output, phonetic or
graphemic transcription – can serve as source ma-
terial. For born-derived modalities, the same prin-
ciples apply: enrichment layers (POS, phonetic
features, timing annotations) precede information
reduction, and reversibility is assessed with respect
to the original modality.

A concrete implementation of this ap-
proach is provided by MONAPipe (Dönicke
et al., 2022; MONAPipe 2023), whose de-
rived_text_formatter applies DIN-aligned
operations such as replace, randomize and
keep at multiple text levels. The use depends on
the language models selected, MONApipe’s default
being German at present. While MONAPipe al-
ready supports the main transformation operations,
it does not yet generate a complete provenance
record for example in a CMDI serialisation, which is
an important requirement for future development.

Taken together, these developments transform
masking from a single operation into an inte-
grated, multi-stage workflow. Contemporary DTF
pipelines combine enrichment, abstraction, statisti-
cal representation and non-reversible transforma-
tion to produce legally compliant, reproducible and
infrastructure-ready representations of textual data.

DTF enable a broad range of research applica-
tions, from stylometry and diachronic studies to
NLP benchmarking and pedagogical use. These
applications benefit from the structural preservation
and non-reversibility provided by DTF workflows.
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6. Discussion

The emergence of DTFs has opened new possibili-
ties for research on copyrighted or sensitive textual
data, but it also highlights several important trade-
offs. Foremost among these is the tension between
utility and non-reversibility: retaining too much lin-
guistic or distributional information can increase
the risk of reconstruction, while overly aggressive
abstraction may reduce the analytical value of the
data. Determining the appropriate level of transfor-
mation requires explicit modelling of abstraction lev-
els, reversibility classes and information-reduction
operations, as well as evaluation against potential
reconstruction pathways – including those made
possible by modern LLMs.

Several limitations of current approaches per-
sist. Even well-designed masking or randomi-
sation strategies cannot guarantee absolute non-
reversibility, particularly when external knowledge
or powerful generative models can infer missing
content from subtle linguistic cues. The ability of
LLMs to recover stylistic, syntactic or semantic pat-
terns raises questions about the long-term safety
of DTFs that retain traces of original structure. Fur-
thermore, the development of DTF workflows varies
across research communities, with some digital hu-
manities domains lacking standardised pipelines.
Tools such as MONA-pipe implement DIN-aligned
transformation operations, but still do not automati-
cally generate the complete provenance metadata
required for reproducible and legally robust publi-
cation – an important aspect for future work.

These challenges underscore the importance
of standardisation. The techniques introduced in
2007 established key principles – parameterisation,
structured abstraction and controlled leakage – that
underpin modern DTF approaches. The DIN DTF
standard extends these ideas by providing formal
categories, transformation operations, documenta-
tion obligations and provenance requirements.

Several open questions remain. Defining thresh-
olds for irreversibility, quantifying leakage risks, au-
tomating provenance-aware metadata generation
and balancing legal compliance with scientific utility
will require continued interdisciplinary collaboration.
Ultimately, the promise of DTFs lies not only in en-
abling access to restricted data but also in estab-
lishing a transparent, accountable and reproducible
ecosystem for text-based research – one that re-
mains resilient as technologies, legal frameworks
and research practices continue to evolve.

Future work includes the development of met-
rics that quantify both divergence from the original
and retained utility. Current practice relies on (i)
statistical divergence measures (e. g., KL or JS
divergence of POS or dependency distributions),
(ii) structural similarity metrics (tree edit distances,

graph similarity), (iii) task-based utility evaluations
(NER, parsing, text classification performance on
DTF vs. original), and (iv) leakage assessments
using reconstruction experiments Du et al. (2025).
While DIN 19461 introduces reversibility classes
and documentation obligations, it does not pre-
scribe specific metrics; formal benchmarks for leak-
age and utility are therefore an open research need.

7. Conclusion

Nearly two decades separate the first explorations
of corpus masking from DTFs in 2026. During this
period, the research community has progressed
from prototypes toward a mature and standardised
ecosystem for legally compliant text transforma-
tions. The original work anticipated many of the
challenges that would later become central – most
notably the need to preserve linguistic structure
while preventing reconstruction – and laid the foun-
dations on which modern approaches now build.

The updated framework presented in this paper
translates the early insights of parameterised mask-
ing, affix-aware strategies and controlled leakage
into a formalised model incorporating explicit ab-
straction levels, reversibility classes, provenance re-
quirements and non-reversibility guarantees suited
to an era shaped by LLMs. Tools such as MON-
APipe, alongside emerging standards like the DIN
DTF draft standard, provide practical implementa-
tions of these concepts and illustrate how masking
can evolve into transparent, reproducible and ex-
tensible workflows.

DTFs also contribute directly to broader goals
in research data management. By enabling the
publication of legally usable, machine-actionable
representations of copyrighted or sensitive corpora,
they support the reproducibility of computational
experiments, the creation of open benchmarks and
the long-term stewardship of linguistic resources.
They enhance compliance with legal and ethical
requirements without diminishing the analytical po-
tential of derived datasets.

Looking ahead, DTFs could become a sustain-
able and foundational component of national and
international research infrastructures. Their inte-
gration into metadata standards, repository sys-
tems and NLP pipelines will help ensure that text-
based research remains transparent, responsible
and legally viable as technologies and legal con-
texts continue to evolve. Future work on automated
provenance generation, leakage evaluation frame-
works and interoperable DTF toolchains will further
strengthen this role. DTFs represent not only a tech-
nical solution but also a structural contribution to
open science: a means of enabling rigorous schol-
arship while respecting the rights and protections
inherent in the underlying textual data.
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ria Arranz, Aivars Bērzin, š, Miltos Deligiannis,
Dimitrios Galanis, Maria Gavriilidou, Maria Gi-
agkou, Katerina Gkirtzou, Dimitris Gkoumas, An-
nika Grützner-Zahn, Athanasia Kolovou, Penny
Labropoulou, Andis Lagzdin, š, Elena Leitner,
Valérie Mapelli, Hélène Mazo, Simon Oster-
mann, Stefania Racioppa, Mickaël Rigault, and
Leon Voukoutis. 2024. Common European
Language Data Space. In Proceedings of the
Joint International Conference on Computational
Linguistics, Language Resources and Evalua-
tion (LREC-COLING 2024), pages 3579–3586,
Turino, Italy. European Language Resources As-
sociation (ELRA) and International Committee
on Computational Linguistics (ICCL). May 20-25,
2024.

Georg Rehm, Andreas Witt, Heike Zinsmeister,
and Johannes Dellert. 2007a. Corpus mask-
ing: Legally bypassing licensing restrictions for
the free distribution of text collections. In Digital
Humanities 2007. Conference Abstracts, pages
166–170, Urbana-Champaign. University of Illi-
nois.

Georg Rehm, Andreas Witt, Heike Zinsmeister, and
Johannes Dellert. 2007b. Masking treebanks

for the free distribution of linguistic resources
and other applications. In Proceedings of the
Sixth International Workshop on Treebanks and
Linguistic Theories (TLT 2007), pages 127–138,
Bergen, Norway.

Christof Schöch, Frédéric Döhl, Achim Rettinger,
Evelyn Gius, Peer Trilcke, Peter Leinen, Fo-
tis Jannidis, Maria Hinzmann, and Jörg Röpke.
2020. Abgeleitete textformate: Text und
data mining mit urheberrechtlich geschützten
textbeständen. Zeitschrift für digitale Geisteswis-
senschaften (ZfdG), 5.

Text+ on TDM. 2025. Why the training of large
language models falls within the scope of the
text and data mining exceptions. Last modified:
23 January 2025.

UrhG. 2021. § 44b urhg – text und data min-
ing. https://www.gesetze-im-internet.
de/urhg/__44b.html. Zugriff am 16. Februar
2026.

https://gitlab.gwdg.de/textplus/collections/mona-pipe
https://gitlab.gwdg.de/textplus/collections/mona-pipe
https://doi.org/https://doi.org/10.1007/978-3-031-17258-8
https://doi.org/https://doi.org/10.1007/978-3-031-17258-8
https://doi.org/https://doi.org/10.1007/978-3-031-17258-8
https://text-plus.org/en/themen-dokumentation/legal/llm-training/
https://text-plus.org/en/themen-dokumentation/legal/llm-training/
https://text-plus.org/en/themen-dokumentation/legal/llm-training/
https://www.gesetze-im-internet.de/urhg/__44b.html
https://www.gesetze-im-internet.de/urhg/__44b.html

	Introduction
	From Masking to Derived Text Formats: A Historical Perspective
	Masked Treebanks (TLT 2007)
	Corpus Masking (DH 2007)

	New Challenges in 2026
	LLMs and Reconstruction Risks
	Reproducibility Requirements
	Legal and Ethical Context

	Standardisation Landscape
	DTF Standard DIN 19461
	International Standards
	Infrastructural Implications

	Revisiting and Modernising Masking Algorithms
	The Original Masking Approach
	Updated Requirements for DTF
	A Workflow for DTF Generation

	Discussion
	Conclusion
	Acknowledgements
	Bibliographical References

