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Abstract

Large-scale building projects involve extensive informa-
tion exchange, typically conducted through file-based for-
mats. However, many use cases require only a small sub-
set of this information. To prevent over- or underfetching,
enabling element-level access to building model data is es-
sential. Standardized, web-based interfaces offer a promis-
ing solution. GraphQL is a well-established HTTP-based
protocol for querying complex object-oriented data mod-
els in a flexible manner. This paper proposes a mapping
from the IFC data model specified in the EXPRESS mod-
eling language to a GraphQL schema, allowing access to
building models via a GraphQL API over the web. A pro-
totypical API implementation demonstrates the feasibility
of this approach, supporting automatic API generation and
enabling efficient object-level access to existing models.

Introduction

Large-scale building projects require extensive exchange
of model information among stakeholders. Due to reliance
on proprietary software across disciplines, interoperability
issues and incompatibility between data models are com-
mon.

The Industry Foundation Classes (IFC) standard addresses
these issues by offering an open, standardized format for
cross-disciplinary information exchange. Its data model
is comprehensive, covering both geometric and semantic
building information. However, models are typically ex-
changed as large, monolithic files, resulting in long trans-
fer times and poor traceability of changes (Esser, 2024).
Many use cases, however, require only specific subsets of
information. While Model View Definitions (MVDs) can
help reduce schema complexity, they do not support par-
tial model exchange. Currently, there is no widely adopted
method for accessing fine-grained data such as individual
building elements.

BIM maturity level 3, as outlined in DIN EN ISO 19650-1
(2018) and DIN EN ISO 19650-2 (2018), envisions
object-level interaction with building model data to
overcome this limitation (Esser et al., 2023). Achieving
this vision requires standardized interfaces that enable
fine-grained access to specific information within a
building model rather than exchanging entire datasets.
At the same time, well-defined vendor-neutral exchange

data models like IFC must be acknowledged to increase
acceptance of component-based approaches. Ultimately,
object-level information exchange can bring massive
benefits to various application scenarios, each requiring
different subsets of data tailored to their needs.

To achieve the aforementioned vision, this paper aims to
introduce web-based, fine-grained access to BIM models
encoded in IFC without modifying or redesigning the
underlying data model.

GraphQL, a flexible query language and API paradigm,
has emerged as an alternative to REST (Brito and Valente,
2020). This paper examines the suitability of GraphQL
as an interface to IFC models and addresses the following
research questions: RQ1: Is mapping the IFC schema, de-
fined in EXPRESS, feasible to a GraphQL schema?
RQ2: Can GraphQL be effectively used to query IFC
models?

To answer RQ1, we developed a conversion method and
tool to map the IFC schema to GraphQL. For RQ2, we im-
plemented a prototypical API and evaluated its ability to
handle typical query scenarios and the complexity of re-
sulting GraphQL queries.

We begin by reviewing related work on GraphQL and al-
ternative methods of accessing granular building model in-
formation, like Linked Data. Then, we present our map-
ping methodology, followed by implementation details of
a prototypical API, evaluation, and a discussion of limita-
tions.

Background

GraphQL is a query language and server-side runtime
(Hartig and Pérez, 2018) that offers an alternative to REST
by addressing common limitations such as overfetching
and underfetching, the need for multiple roundtrips to re-
trieve related data, and the need to manage numerous end-
points required for fine-grained resource access (Quifia-
Mera et al., 2023).

Originally developed by Facebook in 2012 and released
publicly in 2015', GraphQL has since become a widely
adopted API paradigm. Unlike REST, which exposes re-
sources via URLs, GraphQL defines resources through a

https://github.com/graphql, accessed: 15.12.2024



schema, forming a structured entity graph. This schema
outlines all accessible objects, the available queries, and
their interrelationships (GraphQL Foundation, 2021).

A typical GraphQL API consists of three core components:
the schema, which describes the available resources and
their relationships as an entity graph; the queries, which
define entry points for clients to access that graph; and the
resolver functions, which link the fields in the schema to
actual data sources. This structure is illustrated in Figure 1.

Related Works

Accessing model information at the element level has long
been a goal in the AEC industry, emphasized in BIM ma-
turity level 3 (Bew and Richards, 2008). As part of IFC
5 development, van Berlo et al. (2021) highlight the need
for fine-grained access to support partial model updates,
filtering, low-latency exchange, and machine learning ap-
plications, advocating a move away from file-based infor-
mation silos. Both indicating that fine-grained data access
and exchange will be an integral part of future develop-
ment in this area.

One way the requirement for granular access has been
tackled in the AEC industry is by using Linked Data and
other Semantic Web technologies. Significant efforts have
been made to map the IFC data model (written in EX-
PRESS) to OWL and convert STEP instance files to RDF
for Linked Data integration.

Linked Data and Semantic Web (accompanied by tech-
nologies like RDF, OWL, and SPARQL), pioneered by
Berners-Lee et al. (2001), provide robust querying and in-
ference capabilities. These have been widely applied in the
building sector (Pauwels et al., 2018), as seen in ifcOWL
(Beetz et al., 2009) and the Building Topology Ontology
(BOT) (Rasmussen et al., 2021). The basic idea is a trans-
formation of the data model (e.g., the IFC schema) into an
OWL ontology and representing the instance model data in
the form of RDF graphs. This opens up the entire Seman-
tic Web tool stack with powerful inference and querying
capabilities. Once a model is converted to an RDF repre-
sentation, SPARQL, the dedicated and official query lan-
guage for RDF graphs, can interact with the model (Zhang
et al., 2018).

However, Linked Data technologies present challenges, in-
cluding the steep learning curve of SPARQL and RDF, the
need to convert existing models to RDF, the expertise re-
quired to manage ontologies, and difficulties in data se-
rialization (Pauwels et al., 2015). Pauwels et al. (2015)
point out and discuss the difficulties that arise when work-
ing with lists in RDF. These accessibility issues have
been addressed, for example, by using GraphQL instead
of SPARQL to interact with building models in the RDF
(ifcOWL) format (Angele et al., 2022; Taelman et al.,
2018). Taelman et al. (2019) compare different approaches
to integrate GraphQL with RDF data, reflecting ongoing
efforts to make Semantic Web technologies more user-
friendly. Moreover, web developers are generally more fa-
miliar with JSON and REST than with RDF, Linked Data

and SPARQL. This makes GraphQL a viable alternative
for scenarios where the power of Semantic Web technolo-
gies is not required, produces overly complex solutions or
might not be viable due to incompatible data format of the
resources.

Afsari et al. (2017) proposed a JSON serialization schema
for IFC to enable web-based data exchange and improve
accessibility for BIM applications. BIMserver.org (Beetz
et al., 2010) also uses JSON to represent IFC models.
Since GraphQL closely aligns with the structure of JSON
and usually uses JSON as the exchange format for query re-
sults, our approach shares similarities in mapping the IFC
schema to a data format frequently used in web applica-
tions.

The application of GraphQL is slowly emerging in the
AEC industry (e.g., as an alternative to SPARQL or in
commercial tools like Autodesk’s GraphQL interface as
part of its API ecosystem?). However, there are still few
examples of the application of GraphQL to topics in the
AEC industry found in the literature, e.g., Werbrouck
et al. (2019b,a).

Besides being related to SPARQL and Linked Data,
GraphQL is often compared to REST as a web API
paradigm. Lawi et al. (2021) evaluate both approaches
across four metrics (response time, throughput, CPU load,
memory consumption). Their findings suggest that REST
outperforms GraphQL in response time and throughput,
whereas GraphQL is more efficient in memory and CPU
usage, making it ideal for dynamic data requirements.
Vesi¢ and Koji¢ (2020) demonstrate GraphQL'’s ability to
reduce HTTP requests, significantly improving request ex-
ecution speed in real-world scenarios.

Conversely, Vadlamani et al. (2021) report comparable
response times between GraphQL and REST for simple
use cases, while noting GraphQL’s advantages in devel-
oper experience, such as strong typing, type validation,
and inline documentation. The heterogeneous results of
studies comparing both approaches show that comparisons
depend heavily on the specific context and requirements.
When comparing both approaches (especially regarding
efficiency), it is easily possible to create test cases that
favor either. Despite technical differences, both are usu-
ally served over HTTP, which means that the behavior re-
garding the general communication protocol is quite sim-
ilar. Generally, GraphQL seems to be suitable for highly
interconnected information, which would lead to multiple
round-trips using conventional REST architecture.

Methodology

The primary objective of this paper is to develop an API
that enables fine-grained access to Building Information
Modeling (BIM) data over the web. This approach aims
to address a key limitation in current practices, where file-
based exchanges dominate, even though specific use cases

’https://aps.autodesk.com/en/docs/fdxgraph/v1i/
developers_guide/overview/
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Figure 1: General methodology of the approach and architecture of a GraphQL API.

often require only a small subset of information.

In most scenarios, manually designing a GraphQL schema
is the preferred approach, as it allows for tailored solutions
that eliminate unnecessary overhead and focus on specific
use cases. However, this paper explores the feasibility of
generating a GraphQL API automatically from an existing
data model.

The Industry Foundation Classes (IFC) schema?, defined
in the EXPRESS modeling language, serves as the
foundation for this approach. The proposed framework
(illustrated in Figure 1) consists of a parser that takes a
specific IFC schema® as input and automatically generates
a GraphQL API (including the GraphQL schema, queries,
and resolver functions).

Since IFC is modeled using the EXPRESS data modeling
language, a reasonable mapping between EXPRESS and
GraphQL is required. This mapping is unidirectional, as
there is currently no apparent advantage in converting a
GraphQL schema back into an EXPRESS representation.
Consequently, not all aspects of the IFC schema need to be
represented in the GraphQL schema. For instance, rules
and functions defined in the IFC schema are excluded
since (1) they cannot be represented in a GraphQL schema
and would need to be included on the resolver level and
(2) they are more relevant for applications exporting IFC
models than for querying. We also introduce certain
simplifications, where appropriate, which are explained
in more detail later.

GraphQL, as a data modeling language, offers less expres-
siveness than EXPRESS. Consequently, certain concepts
in EXPRESS may not be fully translatable into GraphQL.
The following sections detail the mapping process for
specific data types and structures from EXPRESS to

3https://technical.buildingsmart.org/standards/ifc/
ifc-schema-specifications/, accessed: 15.01.2025

4Supported IFC versions: IFC2X3, IFC4, IFC4X1, IFC4X2,
IFC4X3, IFC4X3_ADDI, IFC4X3_ADD2, IFC4X3_TC1

GraphQL, including simplifications and other limitations.
The implementation is available on GitLab °.

Simple data types serve as the basic building blocks of
the schema, defining scalar data entries. The mapping be-
tween EXPRESS and GraphQL scalar types is summa-
rized in Table 1 and involves certain simplifications due
to the smaller set of scalar types supported in GraphQL.
For example, the Binary type (used in IFC entities such as
IfcBlobTexture and IfcPixelTexture) has no direct equiva-
lent and must be mapped to the String type. Similarly, the
Logical type in EXPRESS extends Boolean logic by al-
lowing an additional “undefined” state. In GraphQL, this
can be partially replicated by defining an optional Boolean
field, however, this approach cannot distinguish between a
deliberately undefined value and a field that is simply omit-
ted.

Notably, the IfcOpenShell library follows a similar
mapping strategy when converting EXPRESS types to
Python®. This alignment is beneficial, as IfcOpenShell
was also used in this work to parse the EXPRESS schema
and handle instance model files.

The IFC schema employs type declarations, which often
serve as aliases for simple types, occasionally with addi-
tional constraints. For example:

TYPE IfcLabel = STRING (255);
END_TYPE;

In some cases, a type declaration references another named
type rather than a simple type. This referenced type ulti-
mately resolves to a simple type. For instance:

TYPE IfcPositivelInteger = IfcInteger;
WHERE

Shttps://gitlab.1lrz.de/wolf-nepomuk/ifc2gql

Shttps://github.com/IfcOpenShell/IfcOpenShell/
blob/84fc198bbec5c98b12bdd6a5b68a34c0b2153c4b/src/
ifcopenshell-python/ifcopenshell/validate.py#L43



Table 1: Mapping of data types from EXPRESS to GraphQL

EXPRESS GraphQL
Number Float
Real Float

Integer Int

String String
Boolean Boolean
Logical Boolean
Binary String

WR1 : SELF > 0
END_TYPE;

with:

TYPE IfcInteger = ;
END_TYPE;

In GraphQL, such types could be represented as cus-
tom scalars, which would involve implementing additional
logic for serialization, de-serialization, and validation, re-
sulting in a concise definition in the schema:

scalar IfcLabel

However, this method presents a significant limitation:
GraphQL unions cannot include scalars as members; they
only include types. This restriction becomes problem-
atic when representing IFC SELECT statements, which
are commonly used in IFC and are mapped to unions in
GraphQL.

To address this limitation, type declarations in EXPRESS
are mapped to types in GraphQL. Although this approach
increases schema complexity, it offers flexibility to include
these types in unions (which will be introduced in more
detail later in this section). Additionally, it better aligns
with the structure of the original IFC EXPRESS schema,
where types often act as wrappers for scalar values with
added constraints.

Following this design, IfcLabel, for example, is repre-
sented in GraphQL as:

type IfcLabel {
value:

}

This design eliminates the need for custom scalar logic
while ensuring compatibility with unions and maintaining
fidelity to the original EXPRESS schema.

Aggregations are an essential feature of the IFC schema
and present challenges when integrating with Linked Data
technologies (Pauwels et al., 2015). EXPRESS defines
four aggregation types: LIST (ordered, variable size), AR-
RAY (ordered, fixed size), SET (unordered, no duplicates),
and BAG (unordered, allows duplicates). Of these, LIST

and SET are the most commonly used, while BAG is un-
used and ARRAY appears only in specific IFC 4 elements,
such as OffsetValues in IfcMaterialLayerWithOffsets and
IfcMaterial ProfileWithOffsets.

A LIST supports ordering and optional cardinality con-
straints, with a fixed lower bound and an optional upper
bound. A SET, by contrast, is unordered and disallows
duplicates. In GraphQL, however, all EXPRESS aggrega-
tion types must be mapped to a single construct: the LIST.
This simplification leads to a loss of semantic detail such
as ordering, fixed sizes, and uniqueness constraints, mak-
ing the mapping one-way and non-reversible.

Moreover, GraphQL lacks native support for expressing
list length or cardinality, features often used in IFC.
While this is not critical for queries (as IFC models can be
pre-validated), it poses challenges for mutations, where
input must be validated against expected bounds. Since
these constraints cannot be encoded at the schema level,
they must be enforced in the resolver logic.

Entities are arguably the most essential elements provided
by the EXPRESS language. They serve as the primary
building blocks of schemas, supporting inheritance and
encapsulating properties. The properties of entities can
have various types, including scalars, named types, and
other entities. Entities can furthermore be declared AB-
STRACT, which means the entity cannot be instantiated
(but can be used as a super type).

Non-abstract entities map naturally to the concept of types
in GraphQL, making a translation straightforward. Ab-
stract entities are represented as interfaces, a concept simi-
lar to abstract super types. They serve the purpose of defin-
ing shared properties between different types and cannot
be instantiated themselves. An example of this mapping is
illustrated in figure 2.

The IFC schema employs a rich inheritance hierarchy,
allowing entities to inherit properties and behavior from
parent entities. GraphQL, however, does not support in-
heritance in the same way. Although interfaces can emu-
late some inheritance-like behavior, they come with lim-
itations. For instance, interfaces cannot be instantiated,
which makes them suitable for abstract entities such as
IfcRoot or IfcElement, but unsuitable for concrete types
like IfcSlab or IfcWindow. Additionally, GraphQL types
can only implement interfaces (not other types) making it
impossible to directly represent inheritance between non-
abstract super-types and their subtypes.

These constraints complicate the direct mapping from EX-
PRESS to GraphQL. For example, IfcWall is a concrete
entity and also serves as a super-type of IfcWallStandard-
Case. If IfcWall is modeled as a type, it cannot be extended
by its subtypes; if it is modeled as an interface, it cannot
be instantiated.

To resolve this, we introduced supplementary interfaces
for all non-abstract entities with subtypes. While this
approach increases schema size due to duplication, it ac-
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Figure 2: Mapping of an abstract EXPRESS entity to a GraphQL interface.
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Figure 3: Use of interfaces for inheritance.

curately preserves the inheritance relationships present in
the original schema. This strategy is illustrated in Figure 3.

Attributes define the properties of an entity in IFC,
specifying both the name and data type. They are
inherited from all super types of the entity, forming a
hierarchical structure of properties. In GraphQL, this
concept is closely mirrored by fields, which define the
properties of types. GraphQL fields offer considerable
flexibility in specifying data types. They can represent
scalars, types, unions, enumerations, and interfaces. This
flexibility ensures that mapping attributes from EXPRESS
to GraphQL fields is straightforward, with no significant
challenges.

IFC makes extensive use of inverse attributes and objec-
tified relationships, i.e., attributes that are not directly
attached to an entity but refer to it through one of their
own attributes. However, every connection that should be
accessible through GraphQL has to be made explicit. This
means the concept of inverse attributes is not available,
and all inverse attributes have to be made explicit.

The EXPRESS language frequently uses SELECT state-
ments to define a type that can take values from a pre-
defined set of types, which may include scalars, named
types, or entities. For example, the IfcSimpleValue type
can represent any of the following: IfcInteger, IfcReal, Ifc-
Boolean, etc.

In GraphQL, the closest equivalent is a union, which al-
lows a field to return one of several object types. However,
directly mapping SELECT statements to unions presents
challenges due to GraphQL’s specification: unions cannot

include other unions, interfaces, or scalars. As a result,
nested SELECTs must be flattened, abstract types (mod-
eled as interfaces) must be replaced by listing their con-
crete implementations, and primitive types like IfcInteger
and IfcReal must be represented as object types rather than
custom scalars.

To accommodate these constraints, the mapping avoids
modeling primitive types as scalars and flattens both
SELECT statements and inheritance hierarchies within
unions.

EXPRESS GraphQL

Abstract

Figure 4: General mapping between EXPRESS and GraphQL
data structures.

The mapping principles introduced in this chapter were
used to implement a parser that takes an IFC schema and
generates (1) a GraphQL schema, (2) simple queries as en-
try points, and (3) the necessary resolver functions. Con-
structs from EXPRESS were thereby mapped to appropri-
ate structures in GraphQL as described above and illus-
trated in Figure 4. The next section illustrates how this
output can be used to generate a GraphQL API to enable
fine-grained access to IFC building models.

Case Study

The parser output (see previous section) was used to create
a GraphQL API by loading the schema and resolvers into a
GraphQL framework, which was then exposed via a simple
web server (see Figure 1).

Since the resolvers use IchpenShell7, available as a
Python package, the framework is implemented entirely
in Python. Flask serves as the web framework for hosting

"https://docs.ifcopenshell.org/, accessed: 03.01.2025



Listing 1: Basic query to retrieve all slab elements.

query Slabs {
getAllIfcSlabs {
GlobalIld {
value

Listing 3: Querying a parameter from a property set of a
specific element.

Listing 2: Query to retrieve all windows filling openings in
filtered wall elements.

query WindowsFiltered
($filter: ) {
getAllIfcWalls(filter: $filter) {
HasOpenings {
RelatedOpeningElement {
.. on {
HasFillings {
RelatedBuildingElement {

.. on {
GlobalId {
value
}
[ ... ]
}
{

query GetById($Id: ) {
getById(id: $Id) {
... on {
IsDefinedBy {
.. on {
RelatingPropertyDefinition {
on {
Name {
value
}
HasProperties {
on {
NominalValue {
on {

value

the GraphQL endpoint and managing model and schema
loading, while Ariadne is used for GraphQL integration.
The resulting API enables web-based, fine-grained access
to building models in the IFC format.

The evaluation of the API revealed that the effectiveness
of the approach is strongly dependent on the specific in-
formation being queried. The IFC schema is not inherently
optimized for querying, and query complexity ranges from
simple to highly verbose depending on the data required.
To illustrate this, we present three scenarios demonstrating
varying query complexity (Listings 1, 2, and 3).

Query 1: Retrieve a list of Globallds for all slabs in the
building model.

This is an example of a simple query that can easily be
represent as a GraphQL query (listing 1) Requesting a list
of Globallds for all IfcSlabs for example can be expressed
in a very simple query shown in listing 1.

Query 2: Retrieve the GUID of all windows contained
in all walls at a specific building level, whose volume is
bigger than Sm?*

The second query we present is more complex, yet it re-
mains straightforward to express in GraphQL (listing 2).

In comparison to the simpler query presented before, this
query is more complex, both in terms of nesting and the
use of inline fragments (indicated by the three dots ”...”).
Since GraphQL enforces strict typing and does not support
inheritance, inline fragments are required to define the be-
havior for fields that return interfaces or unions (abstract
entities or SELECTs in EXPRESS).

Query 3: Retrieve the property "Volume” from the prop-
erty set "PSet_Revit_Dimensions” of a specific wall iden-
tified by Globalld.

Although this is conceptually a straightforward extraction
of a specific attribute, the resulting GraphQL query is quite
verbose and requires several inline fragments. This com-
plexity arises from the way external properties are linked
to elements in the IFC through property sets.

The last example shows, that it might be necessary to ex-
tend the automatically generated schema to more explic-
itly include information that should be exposed through the
API, which will be discussed in the subsequent section.

Discussion

This section outlines the limitations of the schema map-
ping methodology and the current API implementation,
along with potential strategies for improvement. The EX-
PRESS modeling language is significantly more expres-
sive than GraphQL, which was designed with a differ-
ent goal in mind. As a result, the conversion from EX-
PRESS to GraphQL is inherently lossy. Aggregation types
such as LIST, ARRAY, SET, and BAG are all mapped to
GraphQL’s single LIST type, resulting in the loss of se-
mantics like order, uniqueness, and size constraints. Car-
dinality specifications and inheritance from non-abstract




types cannot be fully preserved. Additionally, due to
GraphQL’s limitations on union and scalar handling, EX-
PRESS SELECT statements must be flattened, leading to
verbose union definitions. The current implementation
also lacks support for mutations and includes only a lim-
ited set of basic queries.

While some of these issues (particularly those rooted in
GraphQL’s language constraints) can be addressed through
schema extensions, custom directives, or validation logic
in resolver functions, others reflect the limited scope of the
current prototype. The addition of mutation support and
broader query coverage is planned in future work.
GraphQL’s strength lies not in raw efficiency, but in its
ability to traverse interconnected data in a single request.
Unlike REST, which often requires multiple roundtrips
and endpoints to access related resources, GraphQL en-
ables direct, structured queries across relationships. How-
ever, in use cases where such capabilities are unnecessary,
its added complexity may not be justified.

Linked Data, mainly accessed through SPARQL, is pow-
erful but often perceived as complex and challenging for
developers unfamiliar with Semantic Web technologies.
GraphQL, by contrast, is designed to be intuitive and ac-
cessible, borrowing concepts from REST (still the domi-
nant paradigm for APIs) and usually using JSON as the se-
rialization format for results, a well-established and widely
understood standard among web developers.

While GraphQL is arguably less potent than SPARQL in
terms of querying flexibility, it offers advantages that may
make it a practical choice depending on the use case. Its
schema is built from a small number of basic constructs,
making it straightforward to understand and implement.
GraphQL also supports introspection, enabling developers
to explore the schema and construct queries interactively.
This is further supported by a wide range of graphical tools
for schema navigation and query building, enhancing us-
ability.

The resulting GraphQL schema closely follows the struc-
ture of the IFC schema. While this alignment provides
several advantages, it also introduces notable challenges.
One significant drawback is the verbosity of queries, par-
ticularly when accessing specific properties linked to ob-
jects through property sets. Since GraphQL does not sup-
port returning multiple types for a single field, queries
must explicitly define the types to be retrieved. As a re-
sult, the API is highly effective for retrieving information
that is directly connected to elements. However, accessing
more intricate data, such as properties stored in property
sets, often requires verbose queries with inline fragments
to accommodate the various types specified in SELECT
statements.

Building models often contain sensitive data requiring pro-
tection from unauthorized access. The current implemen-
tation lacks access control and does not address security
concerns related to exposing models via a web API.
GraphQL’s widespread use in industry has led to various
strategies for implementing authentication and authoriza-

tion, notably through fine-grained, resolver-level control.
Future work will explore the applicability of these meth-
ods to the proposed APIL.

Conclusion

The increasing complexity of building information models
necessitates interfaces that enable fine-grained, efficient
access to data. This paper introduces a methodology for
mapping the IFC schema, defined in the EXPRESS lan-
guage, to a GraphQL schema, offering a web-based inter-
face for querying IFC models. By automating the genera-
tion of GraphQL schemas and resolver functions, the pro-
posed approach simplifies the creation of APIs for access-
ing and interacting with building models.

The resulting GraphQL API closely follows the IFC
schema, which aligns with established industry standards.
This adherence, while advantageous for familiarity and in-
teroperability, introduces challenges when accessing com-
plex or nested information, such as properties embedded in
property sets. To address this, extending the automatically
generated schema to expose specific attributes in a more
straightforward manner could improve usability at the cost
of deviating slightly from the original schema structure.
The authors plan on enhancing the methodology in the fu-
ture to address current limitations, including the lack of
mutation support and the need for a broader range of opti-
mized queries.

This work contributes to advancing object-level interac-
tion with building models and is an attempt of integrating
GraphQL as a practical, standardized tool for the AECO
industry. By bridging the gap between data modeling stan-
dards and modern web technologies, it is one step towards
efficient and accessible data exchange in large-scale build-
ing projects.
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