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Abstract
Many domain-specificmodelling languages (DSMLs) combine graph-
ical and textual elements. While simple textual labels are often
sufficient, some situations (e.g., condition expressions in flowchart-
like languages) require more complex textual sub-languages with
their own grammar and the ability to reference elements defined
elsewhere in the model, providing full scoping support for such
references. Developing tool support for DSMLs that integrate ex-
pressive graphical and textual elements requires combining two
distinct paradigms for language processing: projectional editing
for graphical elements and a parsing-based approach for textual
elements. A purely projectional approach quickly becomes incon-
venient, and parsing-based approaches currently do not handle
graphical languages well. For modern web-based language work-
benches, such integrations are not well supported. We present a
reusable framework for integrating text-based grammar support
using Langium into the graphical model of GLSP-based languages.
The backend maintains a complete abstract syntax graph, regard-
less of whether a particular part of the model is edited graphically
or textually. Langium-managed text elements automatically han-
dle scoping across the entire model, enabling scenarios where a
text node’s position in the graphical model can influence which
elements are available for linking. The framework is available open
source, and we invite the community to integrate it into their own
languages.
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1 Introduction
Many domain-specificmodelling languages (DSMLs) combine graph-
ical and textual elements. While it is often possible to get away
with simple textual labels, many situations require more complex
textual sub-languages. For example, consider the use of condition
expressions in flowchart-like languages or action specifications
in statechart-like languages. These sub-languages have their own
grammar and must be able to reference elements defined elsewhere
in the model, providing full scoping support for such references.

Developing tool support for such DSMLs can be complicated,
not least because textual and graphical modelling languages are
typically supported via different language workbenches [6]. As
language engineering evolves towards web-based language work-
benches—such as Langium1 for textual languages and the Graphical
Language Server Platform (GLSP)2 [12] for graphical languages—
language engineers need to address the challenges of integrating
these distinct software packages.

In this tool demonstration, we present a reusable framework
for efficiently integrating Langium’s text-based grammar support
into the graphical model of GLSP-based languages. Our integration
allows Langium grammars to be attached to string-typed attributes
of model elements, with the abstract syntax graphs generated by
parsing these textual elements integrated into the model’s overall
abstract syntax graph. Textual elements can thus reference other
model elements, and their scoping can be constrained by their
position in the graphical model. The framework is available as open

1langium.org
2www.eclipse.dev/glsp/
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source3. This repository also includes a short video showcasing the
framework in action and how to create a language and editor with
it.4 The purpose of this demonstration is to make the framework
more generally available and invite feedback from the community.

In the remainder of this paper, we briefly discuss related work
in Section 2. Section 3 then provides a motivating example for
interweaving textual and graphical modelling whose abstraction
yields general interweaving challenges. Our framework, aimed at
addressing these challenges, is presented in Section 4 before we
conclude the paper in Section 5.

2 Related Work
It has been recognised that modellers benefit from using the most
appropriate notation for different aspects of a model [3]. There is a
spectrum of possibilities for combining such different notations. On
one end, multi-view modelling [4] focuses on providing specialised
concepts and notations for different stakeholders who offer different
perspectives on the same system.

On the other end, blended modelling [5] integrates different
notations for the same set of concepts, aiming to provide a better
user experience for modellers. Often, these approaches take the
form of a textual modelling language combined with a graphical
visualisation that can be statically generated from the textual model
(e.g., PlantUML5, Mermaid6). Tools like UMPLE [11], bigER [7],
and cross-model7provide a typical blended-modelling experience,
where both the textual and graphical representations can be edited
concurrently. Latifaj establishes core principles for the systematic
development of such tools in her thesis [10].

Projectional editing approaches, such as those supported in Jet-
Brains MPS [2] and Gentleman [9], provide multiple notations for
the same set of concepts within a single editor, allowing users to
seamlessly switch between graphical and textual representations.
They provide different notations in the same view, and thus con-
ceptually sit somewhere between multi-view modelling (different
notations for different concepts in different views) and blended
modelling (different notations for the same concepts in different
views). This provides more fine-grained control over the notational
choices—for example, it becomes possible to mix graphical, tex-
tual, and tabular notations inside the same editor and even switch
between them on a per-element basis. However, projectional ed-
itors come at a high development cost. For example, they do not
natively support traditional parsing-based editing of textual lan-
guages, though extensions such as grammar cells in MPS can help
to alleviate this [14]. This has inspired research into fine-grained in-
tegration of graphical and textual notations in traditional language
workbenches—a recent example being Graphite [13].

However, as language workbenches increasingly move to web-
based platforms [1, 8, 15], the community lacks a reusable frame-
work for interweaving graphical and textual modelling in the same
view in web-based environments. In this tool paper, we present

3https://github.com/YourHarbour/glsp-langium-integration
4https://github.com/YourHarbour/glsp-langium-integration/blob/main/demo/demo.mp4
5plantuml.com
6mermaid.js.org
7https://github.com/eclipsesource/crossmodel

exactly such a framework, based on two prominent web-based lan-
guage workbenches: GLSP for graphical modelling and Langium
for textual modelling.

3 Motivating Example and Challenges
In the following, we first illustrate a motivating example (Sec-
tion 3.1) before introducing generalized challenges for interweaving
graphical and textual modelling (Section 3.2).

3.1 The Workflow Modelling Example
Figure 1 shows the official GLSP workflow example8, which we
extend with textual condition expressions and use as an example
of interweaving graphical and textual modelling3. A workflow is a
graph of step nodes connected by control edges, where decisions
branch the flow along alternative paths. A step node may declare
variables: the ChkWt step in Figure 1 declares a water variable with
a level attribute. We would like to record why the flow takes one
branch rather than another, annotating each decision edge with the
condition under which it is followed—e.g., water.level ≥ 50.

In GLSP—and in most common workflowmodelling tools—, how-
ever, an edge carries only a simple label, which cannot express a
condition of this kind: it has its own grammar and, to be meaningful,
must refer to variables declared elsewhere in the model and within
its scope. Which variables it may reference depends on where the
edge sits in the control flow, since a variable is only in scope once
a preceding step has declared it. Supporting such conditions thus
means interweaving a textual sub-language—with its own grammar
and model-wide scoping—into a graphical host language.

With our framework, each decision edge carries its condition
in a text editor (a Monaco editor9) embedded directly inside the
graphical diagram, and the condition references variables declared
in other, graphical nodes, so the text scopes into the surrounding
model rather than only over its own contents. As the modeller
types, the editor offers only the attributes that are in scope at that
edge (Figure 1), as determined by the node’s position in the control
flow. When a reference cannot be resolved—because the variable is
not declared on any path reaching the edge—the editor flags it in
place with the usual validation markers.

3.2 Interweaving Challenges
To interweave graphical and textual modelling, with a graphical
host language and textual sub-languages, we can generalise the
following set of challenges from the motivating example presented
above:

C1. Integration of language workbenches: Graphical languages
are typically supported via projectional editing, while textual
languages are best supported through parsing. Language
workbenches rarely support both paradigms well, so we
need to technically integrate two different paradigms in a
single editing environment.

C2. Integration of abstract syntax: The abstract syntax elements
of the graphical and textual sub-languages must be inte-
grated into a single abstract syntax graph, so that the model

8https://github.com/eclipse-glsp/glsp-examples
9https://microsoft.github.io/monaco-editor/

https://github.com/YourHarbour/glsp-langium-integration
plantuml.com
mermaid.js.org
https://github.com/eclipsesource/crossmodel
https://github.com/eclipse-glsp/glsp-examples
https://microsoft.github.io/monaco-editor/


Interweaving Graphical and Textual Modelling using GLSP and Langium MODELS Companion 2026, October 04–09, 2026, Málaga, Spain

C1 · Integrating Langium & GLSP

▪ Langium Worker Handler

▪ Monaco Container UI

Extension

▪ Monaco Label View

C2 · Integrating Abstract

Syntax Graphs

▪ Grammar w/ external

interfaces

▪ Custom ScopeComputation 

▪ Custom Linker 

C3 · Integrating Scopes

▪ Langium Scoping

Information Handler

▪ Custom ScopeProvider

(context-aware filtering)

C4 · Synchronising Model

Changes

▪ Model Update Handler

▪ Langium Validation Handler

(dispatches markers)

Final integrated tool

(a) Successful attribute resolution

(b) LSP validation error for invalid input

embedded Monaco editors

inside graphical nodes

(b)

live validation markers

(error popups, red squiggles)

context-aware autocomplete

(only valid attributes shown)

textual refs to GLSP elements

(e.g. "water", "level")

(a)

Figure 1: Our framework applied to our running example: components C1–C4 (left) and the tool capabilities they enable (right).

can be processed as a whole by downstream model manage-
ment activities, regardless of whether particular elements
were created via graphical or textual editing.

C3. Integration of scopes: Scoping in the textual sub-languages
must be able to reference elements defined in the graphical
model, and vice versa. It should be further possible to con-
strain the scoping rules of the textual sub-languages based
on the position of the textual element in the graphical model,
e.g., so that a condition expression attached to an edge in a
flowchart can only reference elements defined in the source
and target nodes of that edge.

C4. Synchronisation of model changes: Changes to the model
made via graphical editing must be reflected in the textual
elements, and changes made via textual editing must be
reflected in the graphical elements. In particular, scopes in
relevant textual elements must be dynamically reevaluated
after changes to the graphical model, and the user must be
notified of any resulting issues (e.g., dangling references).

As a language engineer, we would like to develop a language in
an integrated manner, minimising the need to implement custom
code to address these challenges. In the following sections, we
present our reusable framework for addressing these challenges,
using GLSP and Langium as the technological foundation.

4 A Reusable Framework for Interweaving
Graphical and Textual Modelling

In this section, we discuss how our framework addresses the four
interweaving challenges introduced in Section 3.2. The framework
targets languages with a graphical host language and one or more
textual sub-languages, such as the workflow language from Sec-
tion 3.1, in which decision edges contain condition expressions.
For each challenge, we describe what a language engineer needs
to provide when developing a new language, as well as what the

framework contributes. Our open-source repository3 also contains
a statemachine example with alternative integration styles.

4.1 C1: Integrating Langium and GLSP
Challenge C1 concerns integrating two editing paradigms: GLSP
provides projectional editing for graphical model elements, while
Langium provides parsing, validation, linking, and editor services
for textual languages. Our framework keeps these responsibilities
separate but connects them in the browser. The GLSP client remains
the primary diagram editor and communicates with the GLSP server
as usual. For each textual sub-language, the framework starts a
Langium language server in a web worker and embeds Monaco
editors as editable labels inside the GLSP diagram. A textual element
is therefore still part of the graphical diagram, but its contents are
edited with the services expected from a textual language, such as
syntax checking, completion, and diagnostics.

To instantiate the framework for a new language, a language
engineer identifies the graphical element types that should con-
tain grammar-controlled text, provides the corresponding Langium
grammars, and registers how those textual elements are rendered in
the diagram. In the workflow example, the graphical host language
provides workflow nodes and edges, while the textual sub-language
is attached to decision edges and describes condition expressions.
The framework handles recurring infrastructure tasks: it creates and
reuses Monaco editors, connects them to the appropriate Langium
language server, and routes validation information back to the GLSP
client. This addresses the integration of language workbenches
without requiring the language engineer to reimplement either
GLSP’s graphical editing or Langium’s textual editing services.

4.2 C2: Integrating Abstract Syntax Graphs
Challenge C2 requires the graphical and textual parts of a model to
form a single abstract syntax graph. In our framework, the language
engineer defines each textual sub-language as a Langium grammar
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and attaches it to selected string-valued properties of graphical
model elements. The attachment determines which Langium lan-
guage is used for a particular textual element. For example, a con-
dition property on a decision edge can use the condition grammar,
while another property in the same diagram could use a different
grammar. The framework uses this mapping to create a virtual
Langium document for each grammar-controlled textual element
and to route it to the correct Langium module.

When a modeller edits such a textual element, Langium parses
the text and produces the corresponding abstract syntax informa-
tion. The framework sends both the edited text and the parsed
information to the GLSP side, where the language engineer con-
structs or updates the domain-specific abstract syntax graph in the
same way as for a pure GLSP language. This design keeps the frame-
work reusable: it does not prescribe a particular meta-model for
conditions, expressions, or other textual sub-languages. In practice,
it is often useful to store the concrete text alongside the abstract
syntax elements produced by parsing, because Langium does not
currently provide an unparsing mechanism to reconstruct source
text from an abstract syntax tree. This can introduce inconsisten-
cies between the text and its parsed structure, so the framework
treats the parsed information as the result of the current text edit
and updates both together. A language engineer can implement a
custom unparser for stricter separation, but this is not required.

4.3 C3: Integrating Scopes
Challenge C3 is themain semantic challenge. A textual sub-language
must be able to refer to elements that are not parsed from the text it-
self, but are defined in the surrounding graphical model. In Langium,
such external elements can be represented in the grammar using
interface declarations. A condition grammar for the workflow ex-
ample can therefore declare the shape of externally visible variables
and attributes, even though these elements are created graphically
as part of workflow steps. The framework then injects descriptions
of the relevant graphical elements into Langium’s scope computa-
tion, so references in the text can be linked against model elements
outside the textual document.

We distinguish two kinds of scoping rules. Local textual scop-
ing is implemented with standard Langium scope providers and
determines which references are valid at a particular point in a
grammar-controlled text. Graphical context scoping is implemented
on the GLSP side and determines which graphical model elements
are visible to a particular textual element as a whole. In the work-
flow example, graphical context scoping computes which variables
are available before a decision edge, based on the edge’s position in
the control flow. Local textual scoping can then, within the condi-
tion expression, determine whether an attribute reference is valid
for the selected variable. This separation keeps Langium responsi-
ble for language-internal scoping while the GLSP model contributes
the position-dependent context required by the host language.

4.4 C4: Synchronising Model Changes
Challenge C4 arises because edits in either paradigm can affect the
other. A graphical edit may add, remove, rename, or move an ele-
ment referenced from a textual condition; a textual edit may change
the abstract syntax graph stored in the model. The framework treats

User Monaco
Editor

Langium
Language Server

GLSP
Client

GLSP
Server

loop: for each keystroke
1: edit text

2: validate

3: diagnostics
and AST4: show

diagnostics

5: leave editor
6: submit text

and AST
7: ApplyLangium
EditOperation

8: update
model

continues as
model update

Figure 2: Synchronisation after an edit in a grammar-
controlled textual element.

both cases as model changes that must be propagated through GLSP,
Langium, and the embedded label editors. The language engineer
does not need to implement a separate synchronisation protocol:
the framework observes GLSP model updates, refreshes the graphi-
cal context scoping information sent to Langium, and asks Langium
to revalidate the affected textual elements.

Figure 2 shows the sequence for edits in a grammar-controlled
textual element. While the modeller types, the Monaco editor sends
the current text to the Langium language server. Langium parses
and validates the text on every keystroke and returns diagnostics,
together with the parsed abstract syntax information required by
the framework. Monaco can therefore show immediate textual
feedback without waiting for the whole GLSP model to be saved.
When the modeller leaves the editor, the framework submits the
text and parsed information to the GLSP client, which forwards
an edit operation to the GLSP server. The server then updates the
domain model, including the textual element’s contribution to the
overall abstract syntax graph.

Figure 3 shows the corresponding sequence for graphical edits.
A GLSP editing action is sent to the GLSP server and applied to
the server-side model. The updated model is sent back to the GLSP
client as an UpdateModelAction. On the client, the framework cre-
ates Monaco editors for newly created grammar-controlled textual
elements. It then recomputes the graphical context scoping informa-
tion and sends it to the Langium language server, before triggering
validation of the affected textual elements. A graphical edit can
thus invalidate a textual reference immediately: for example, if a
workflow step is renamed or no longer precedes a decision edge,
the condition on that edge is revalidated against the new context.

The framework also manages the interaction between validation
results and diagram feedback. Monaco shows immediate textual
diagnostics while the modeller edits, and the GLSP client receives
validation results that can be shown as markers on the correspond-
ing graphical elements. Internally, the framework uses a message
bus to communicate among the GLSP client, the embedded label
components, and the Langium language server worker, so that
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GLSP
Client

GLSP
Server

Source
Model

Langium
Language Server

1: editing
action

2: edit model

3: model
4: UpdateModelAction
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Monaco editors
if needed

6: collect
validation
context 7: send validation

context

8: collect
relevant textual

elements 9: send relevant
textual elements

10:
validate
using
context

11: validation
results

12: SetMarkersAction

Figure 3: Synchronisation and validation after a graphical
model edit.

validity annotations are updated when either the text or the sur-
rounding model changes. The same mechanism is used after textual
and graphical edits, keeping the terminology consistent: both kinds
of edits update the interwoven model, refresh graphical context
scoping where needed, and revalidate grammar-controlled textual
elements. Synchronisation is therefore not a one-off transforma-
tion between text and graphics, but a continuous propagation of
changes across the interwoven model.

None of these mechanisms is tied to string-valued properties:
as the language engineer controls how parsed information enters
the abstract syntax graph, a textual sub-language may instead be
modelled in the meta-model, leaving the string-valued property
to carry only concrete syntax. Scoping is likewise computed over
the entire model, so referable elements may originate from textual
as well as graphical elements, with changes propagating between
textual elements alike.

5 Conclusion
In this tool demonstration paper, we showed how Langium-based
textual editors can be easily interweaved into GLSP-based graphical
languages using our reusable framework. The framework addresses
the key challenges of interweaving language workbench paradigms,
abstract syntax, scopes, and model change synchronisation, en-
abling language engineers to develop interweaved graphical and
textual languages with minimal custom implementation effort. A
demonstration video is available in the tool repository3.

Future work includes an empirical evaluation with language
engineers, addressing adoption effort and scalability to larger meta-
models with many textual elements.
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