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Abstract
Large language models (LLMs) are increasingly used in many software-related tasks. In this paper, we explore
whether LLMs can also be used to create a domain-specific language (DSL) from scratch. This includes both
the language abstract syntax and two types of concrete syntaxes: textual and graphical. Results are promising,
showing the potential of LLMs to assist in the creation of a DSL even if, so far, they cannot be left alone and need
some guidance in order to produce optimal results.
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1. Introduction

Domain-Specific Languages (DSLs) facilitate the creation of models and software artifacts for specific
domains, helping domain experts express their knowledge and requirements using a vocabulary that is
closer to their own.

On the one hand, the creation of a DSL is a complex task often left to language engineers. While
their expertise guarantees a high-quality DSL that satisfies user needs, it is still a time-consuming task.
Additionally, language engineers may not be available or not be able to take on the task within the time
(or budget) constraints.

On the other hand, Large Language Models (LLMs) are increasingly used in many software-related
tasks [1]. They are able to generate code, documentation, tests, and so on with an acceptable level of
quality. Therefore, it is fair to wonder whether the same is true for DSL-related tasks.

In this sense, this paper presents a concrete experiment in using an LLM to create a DSL from scratch,
including both the abstract syntax and two types of notation: textual and graphical. Based on this
experiment and the author’s experience in other (smaller) LLM-driven DSL tasks, the paper draws some
discussion points on the benefits and challenges of using LLMs in language engineering.

Surprisingly enough, this is not a topic that has been thoroughly studied so far. Although the use of
DSLs to help in the configuration and management of LLMs is a rather popular topic (e.g., [2, 3, 4, 5, 6]),
the use of LLMs to create full DSLs is still a rather unexplored topic. Existing works focus on the use of
LLMs to elicit the language semantics [7], to create code-generation artefacts [8] or to derive models
from natural language documents [9, 10, 11, 12, 13]. Even if works in this latter group target models and
not DSLs, they are still relevant as they could be directly used to create the DSL metamodel, typically
expressed as a UML class diagram.

The rest of the paper is structured as follows. The next section details the experiment, describing the
use of LLMs to create each of the main DSL components. Based on this, Section 3 discusses the results
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and adds some additional reflections. Finally, Section 4 wraps up the paper with some final conclusions.

2. Creating a DSL with an LLM: an experiment

There are many tools and language workbenches to create a DSL, where the choice often depends
on the core notation of the DSL1 (graphical, textual or projectional) and the type of DSL (external or
internal [14]). But even if each tool offers some type of support (from syntax highlighting to rule-based
autocompletion), most of the burden still falls on the language engineer.

In this section, we aim to do the opposite, free the language engineer and push the LLM to create a
DSL from scratch. Each subsection covers a specific DSL component and the LLM’s role in its creation.

Think of this experiment as an attempt to replicate the vibe coding2 trend at the DSL level and aim
to "vibe DSLing" a brand new DSL.

As an example DSL, we will be using the FUNDING specification3 aimed to specify how to manage
sponsorship money in an open source project. While simple, this DSL is representative of many other
similar DSLs focused on facilitating the precise specification of structured domain data and is rooted in
a real-world use case.

For the experimentation, we have used Claude Sonnet 44 as LLM and Cursor5 as the IDE in charge of
interacting with the LLM in agent mode. The initial prompt was rather simple.

Listing 1: Initial prompt explaining to the LLM the tasks required to create the DSL
We a r e go ing t o c r e a t e a new Domain− S p e c i f i c Language : In

p a r t i c u l a r we w i l l c r e a t e a " Funding " DSL t o h e l p open s o u r c e
m a i n t a i n e r s s p e c i f y how t o manage the s p o n s o r s h i p s they g e t
from g i t h u b . You can read more about t h i s c o n c e p t here @Web
@https : / / docs . g i t h u b . com / en / r e p o s i t o r i e s / managing −your −
r e p o s i t o r y s − s e t t i n g s −and− f e a t u r e s / c us to m iz i ng −your − r e p o s i t o r y /
d i s p l a y i n g −a−sponsor −but ton − in −your − r e p o s i t o r y

Your t a s k w i l l be t o c r e a t e :

1 − A s e t o f Python c l a s s e s t o r e p r e s e n t the metamodel ( a l s o known
as A b s t r a c t Syntax ) o f the FUNDING d s l . These c o n c e p t s a r e

i n s p i r e d by the e x p l a n a t i o n o f the l anguage i n the above page .
I d e n t i f y the main c o n c e p t s and t h e i r r e l a t i o n s h i p s . R e p r e s e n t
the c o n c e p t s as python c l a s s e s and the r e l a t i o n s h i p s as
a t t r i b u t e s l i n k i n g o b j e c t s o f the r e l a t e d t o p i c s . To h e l p me
v e r i f y the metamodel you propose , c r e a t e a g r a p h v i z
r e p r e s e n t a t i o n I can v i s u a l i z e .

2 − A c o n c r e t e t e x t u a l s y n t a x u s e r s can use t o d e f i n e the models
c o r r e s p o n d i n g t o the Funding DSL . F i l e s u s i n g t h i s c o n c r e t e
s y n t a x w i l l be p a r s e d ( and i f s u c c e s s f u l ) the c o r r e s p o n d i n g
Python o b j e c t s r e p r e s e n t i n g the t e x t u a l model as i n s t a n c e s o f
the Funding metamodel w i l l be i n s t a n t i a t e d . Use ANTLR f o r t h i s
p a r t

1A DSL can have several notations, each one targeting a different user profile. Nevertheless, most DSLs have just one, or a
clearly dominant one, with others being just a view over that one

2Vibe coding is the practice of creating apps, by just telling an AI program what you want, and letting it create the product
for you. The coder does not need to understand how or why the code works, and has to accept that a number of bugs and
glitches will be present.

3https://docs.github.com/en/repositories/managing-your-repositorys-settings-and-features/customizing-your-repository/
displaying-a-sponsor-button-in-your-repository#about-funding-files

4https://www.anthropic.com/claude/sonnet
5https://www.cursor.com/
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Figure 1: Metamodel for the FUNDING DSL, visualized using a (partial) Graphivz rendering created by the
LLM itself.

3 − A g r a p h i c a l n o t a t i o n t o e n a b l e u s e r s t o d e f i n e the models
c o r r e s p o n d i n g t o the Funding DSL i n a g r a p h i c a l model ing
environment u s i n g the i c o n s o f the g r a p h i c a l n o t a t i o n . The
environment w i l l then c r e a t e the c o r r e s p o n d i n g Python o b j e c t s
r e p r e s e n t i n g the t e x t u a l model as i n s t a n c e s o f the metamodel
w i l l be i n s t a n t i a t e d

4 − An e x p o r t f u n c t i o n a l i t y from a model ( e x p r e s s e d as the s e t o f
Python o b j e c t s i n s t a n t i a t i n g the model ) t h a t g e n e r a t e s fund ing .
yml f i l e s from a Funding DSL model .

Let ’ s comple te the t a s k s s t e p by s t e p and make s u r e one s t e p i s
c o r r e c t b e f o r e moving t o the nex t one

The full results of the experiment are available in a GitHub repository6. Next subsections go over its
elements in more detail.

2.1. Creating the abstract syntax

As stated in the prompt, the first task is the creation of the DSL abstract syntax, i.e. its metamodel, as a
set of Python classes following the internal DSL paradigm.

Overall, the results of this task were quite satisfactory. The LLM was able to create a metamodel that
was close to the one I had in mind. The This satisfactory result was to be expected as this task (i.e. the
creation of a structural model) is the most popular one and therefore the one LLMs have seen the most
in the training data.

For the same reason, limitations are also well-known and are related to the tendency of the LLM to
add to the models additional concepts (based on its own semantic knowledge) beyond those mentioned
in the input document.

Indeed, in this case, the main differences between my ideal metamodel and the one generated by the
LLM were these additions of elements (attributes in this case) that were not necessary (but the LLM felt
that “should be there”) and the inclusion of technical concepts, such as the visitors pattern elements,
which were not required at this stage, though they will be useful in the next phases.

6https://github.com/jcabot/funding-dsl
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2.2. Creating a textual concrete syntax

As a next step, the LLM was asked to create a textual concrete syntax for the DSL. In fact, two7, one
based on ANTLR8 and another one based on TextX9. Beyond the grammar and parser, the LLM was
also asked to write a transformation to express the parsed ASTs as instances of the classes of the DSL
metamodel.

While the LLM was quickly successful with the ANTLR grammar (as there are plenty of example
ANTLR grammars), it took several attempts to create a TextX one that was comparable to the ANTLR
one. Here the agent mode of Cursor was particularly useful as it allowed to quickly iterate on the
grammar and the transformation based on a couple of simple examples. The results were automatically
compared with the ones obtained with the ANTLR version until the examples were giving as result the
exact same model in both cases.

The LLM, in fact, declared that it was not familiar at all with TextX so we had to point to the official
TextX page in the prompt and let the LLM explore and get familiar with the library before being able to
tackle this part.

Listing 2: Example FUNDING file expressed using the created ANTLR grammar. The grammar, parsers
and transformations are available in the GitHub repository

fund ing " AwesomeLib " {
d e s c r i p t i o n "A comprehens ive l i b r a r y f o r awesome f u n c t i o n a l i t y "
c u r r e n c y USD
min_amount 1 . 0 0
max_amount 1 0 0 0 . 0 0

/ / D e f i n e who r e c e i v e s the fund ing
b e n e f i c i a r i e s {

b e n e f i c i a r y " A l i c e Johnson " {
e m a i l " a l i ce@example . com "
g i t h u b " a l i c e j "
w e b s i t e " h t t p s : / / a l i c e j . dev "
d e s c r i p t i o n " Lead m a i n t a i n e r and p r o j e c t founder "

}

b e n e f i c i a r y " Bob Smith " {
g i t h u b " bobsmith "
d e s c r i p t i o n " Core c o n t r i b u t o r and documenta t ion

m a i n t a i n e r "
}

}

/ / D e f i n e fund ing s o u r c e s / p l a t f o r m s
s o u r c e s {

g i t h u b _ s p o n s o r s " a l i c e j " {
type both
a c t i v e t r u e

}

7Technically speaking, you could even say three, as we also asked the LLM to create an export functionality that would
transform the funding model into a funding.yaml file with the syntax expected by GitHub

8https://antlr.org/
9https://textx.github.io/textX/
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Figure 2: Example of a graphical funding model created on a Tkinter-based editor.

2.3. Creating a graphical concrete syntax

The last step involved the creation of a graphical notation, together with an actual modeling editor, that
could be used to create graphical funding models and store them as instances of the DSL metamodel.
There was no indication of the framework to use to create the editor itself. Nor any indication of the
icons to use to represent the DSL concepts.

The LLM was able to comply with the request even if the quality of the editor and the choice of icons
was rather questionable.

I did a second attempt, asking the LLM to improve the icons following Moody’s recommendations
[15]. The results were not much better. You can judge by yourself the evolution between Fig. 2 and 3.

It is worth highlighting that the editor was functional. Which in itself is a major accomplishment
considering the LLM had no indication of the framework to use to create it. But clearly, the quality of
the editor is not good enough to be used by the end-users. And the choice of the icons does not really
resemble the concepts behind the DSL or any other type of decision that could be justified based on the
DSL semantics.

Overall, this task was too creative and advanced for the current capabilities of the LLM. At least
unless you provide many more precise instructions on how to carry it, narrowing down its options.

3. Discussion

Overall, the LLM managed to create a fully-fledged and functional DSL from scratch. Though the quality
of each component was very diverse, depending on the freedom the LLM had to achieve the task. This
section complements the experiment with some additional reflections and discussion points.



Figure 3: Example of a graphical funding model with the icons slightly improved following Moody’s recommen-
dations.

3.1. Uncertainty and traceability

When agents and LLMs are part of the language engineering process, it is more important than ever
to keep full traceability of the language evolution. You should be able to explain who proposed and
approved the changes. Both for the abstract and concrete syntaxes. Similar to what we proposed in
Collaboro [16], you can link to the language concepts the list of change proposals for that element, the
user (human or agent) behind the change and the full list of users that voted in favor of the change.
When such traceability support is not natively available, we can still try to recover some of it by
analyzing the logs of the conversation between the LLM and the user, kind of a process mining exercise
applied to the conversation.

Traceability is obviously linked to the inherent uncertainty of the LLM. Each agent suggestion will
come with a certain level of confidence and need to keep this confidence / certainty score together with
the suggestion. This confidence level could be provided by the agent itself as part of its self-reporting
but it could also be estimated based on benchmarks of LLMs on specific DSL tasks.

3.2. Look out for biases

LLMs are full of biases (racism, sexism, ageism, etc.) and this can affect any task where an LLM is
involved. This is the case even for code generation tasks [17]. And the same can happen when using
LLMs in language creation tasks. For instance, examples of biases that we should be checking for are:

• Choice of the icons: The visual representation of concepts may reflect cultural or gender biases.
• Names of the DSL primitives: Naming conventions might favor certain languages, cultures, or

stereotypes.
• Well-formedness rules of the DSL: Constraints may unintentionally exclude valid use cases or

encode biased assumptions in the set of models that can be created.
• Example scenarios and documentation: Example scenarios for the DSL should show diversity

of profiles.
• Default values and options: The default values suggested by the LLM may not be neutral.



3.3. Help the LLM

We have seen that the LLM has limitations when it comes to the most creative aspects of the task, such
as coming up with a possible set of graphical icons. Therefore, to optimize the use of the LLM, we need
to help it to be more helpful. For instance, by suggesting libraries or frameworks to use. Or by pointing
to sets of icons to be used as inspiration. The more specific we can be, the better. The LLM excels at
implementing the technical low-level details, so if we can take care of the conceptual aspects, including
the architecture of the DSL itself, the results will improve noticeably.

One aspect that could make a significant difference is to describe your DSL as a Product Requirement
Document (PRD). PRDs are template documents often used in LLM tasks and, thus, well-known to
LLMs. A PRD for a DSL could guide the LLM through the DSL creation tasks and help to create a DSL
more aligned with the user’s requirements. For instance, the PRD could include the purpose of the DSL,
the list of domain concepts to support, the profile of the target users, and so on.

If necessary, explicitly point to the parts of the DSL that have already been created by pointing to the
online docs or the DSL repository. You can even provide the DSL itself as part of the prompt, e.g. when
you want to generate a concrete syntax for an existing metamodel.

3.4. An LLM can be useful beyond assisting in the language creation process

So far, we have focused on the use of LLMs to assist in the creation of a DSL. But LLMs can be useful
beyond that. Some other language tasks where LLMs can be useful are:

• Simulation. The LLM can be used to create examples of diverse DSL instances to simulate and
exercise different components of the DSL.

• Role Playing. The LLM can play the role of a user trying to use the DSL. This could help to
detect parts of the DSL that are not intuitive to use [18] Sure, a human tester would be even better
but with the LLM you can fully automate the process.

• Tool infrastructure. Even if you want to keep the core parts of the DSL "human-based", you
could still use the DSL to generate a lot of the tooling infrastructure and auxiliary components
(such as the code-generators, docs, tests, tutorials...) that are less critical.

• Language evolution. The LLM can be very effective when extending an existing DSL as in this
case, all the critical decisions are already taken and the LLM just needs to imitate and slightly
extend what is already there. As an example, for the BESSER language[19]10, I was able to quickly
extend the metamodel with one new attribute and the visual editor with a new visual field to let
users enter the value of the new attribute. In both cases, I could just point to an existing attribute
and ask the LLM to copy the existing code and slightly modify it to add the new attribute.

• Alternative types of concrete syntaxes. Beyond graphical and textual syntaxes, we see more
and more the use of chatbots as an alternative syntax for a DSL [20]. In this scenario, a conver-
sational syntax instantiates a chatbot with whom users talk to create DSL instances. Another
example is form-based syntaxes, where the DSL instance is created based on the users’ answers
to the form questions, similar to the concept of CRUD-like scaffoldings for web applications,
where the database is in fact the DSL schema. These two types of syntaxes are well suited to the
capabilities of LLMs.

To sum up, even if the LLM may fail to create a brand new complex DSL, there are plenty of tasks the
LLM could chime in. At the very least, you could use it to criticize your work and suggest improvements.

3.5. LLMs are not perfect, humans neither

After reading the results of our experiment, an engaged reader could think that LLMs are still not up to
the task (even if, as I just described, there are a variety of noncritical tasks where they can safely help).

10https://github.com/besser-pearl
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Figure 4: Collaboration paths between language engineers, domain experts and agents to build DSLs. For
complex and critical domains, we may completely skip the LLM. On the contrary, for non-risky projects, the
domain expert could fully create the DSL with the help of the LLM. In other scenarios, the language engineer
could delegate some work to the LLM while still taking the lead on in the interaction with the user.

Maybe others will think the opposite and get the "LLM fever". As usual, the truth lies somewhere in the
middle. LLMs make mistakes, but language engineers do as well. So when and how much to use the
LLM will depend on the complexity of the domain, its criticality (how risky is it to make a mistake), the
time we have available, the budget we have (good LLMs are not free but still cheaper than humans) or
even the tool support as a good language workbench could provide some advanced features that could
mitigate some of the limitations of the LLM, e.g., by guiding non-expert users in the creation of the DSL
without the need for a heavy use of the LLM.

I feel the results of vibe DSLing are good enough in many situations. But experiment and decide
for yourself what style of LLM-driven DSL generation suits you best. And repeat your experiments
often. Every new major LLM release may bring new capabilities that could significantly change your
perception. For instance, Claude 4 has convinced me to adopt an LLM-based approach in scenarios
where when using Claude 3.7 I was still hesitant.

4. Conclusions

This paper has explored the use of LLMs for the creation of a full DSL, including both abstract and
concrete syntaxes. The results show that LLMs can be indeed a powerful assistant helping DSL experts
to refine their DSLs and a reasonable language engineers for non-experts that require a new DSL or an
evolution of an existing one. In the latter case, the results are, of course, of limited quality, especially
when it comes to the most creative aspects of the task. Note that both options are not exclusive. LLMs
can also play a complementary role in the discussion and prototyping of new languages, accelerating
the feedback loop between domain experts and language engineers. This would bring down the cost of
creating a new DSL, improving the ROI of the language engineering process.

Moreover, given that the quality of LLMs is still improving at a rapid pace, we can foresee that their
value as assistant language engineers will only improve and will become one more valuable tool in the
arsenal of tools available to professional language engineers. No, they will not make us irrelevant. But
they can definitely make our lives easier if you learn how to properly leverage them. Therefore, as a
community, I strongly believe that we need to embrace this new tool and learn and experiment how
best to use it to create better languages faster.

This reflection is based on anecdotical evidence. And as such, conclusions drawn from it have limited
generalization. Even more in a context where LLMs quickly evolve. Nevertheless, I hope this paper



serves as a starting point for more experiments and discussions on this topic, e.g. properly benchmarking
the quality of the LLM-generated DSL components against manually created ones.
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