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Abstract

In response to the EU’s Green Deal and its emphasis on
sustainable construction, this study introduces an inno-
vative framework for the AECO industry aimed at over-
coming the prevalent challenge of fragmented and non-
standardized product data exchange processes. By in-
tegrating Information Delivery Specification (IDS) and
buildingSMART Data Dictionary (bSDD), the proposed
framework enhances the accuracy and efficiency of prod-
uct data exchange. This approach addresses current ineffi-
ciencies in the sector and aligns with sustainable objectives
by ensuring consistent, up-to-date information, thereby fa-
cilitating better adherence to safety, budget, and regulatory
standards.

Introduction

The Architecture, Engineering, Construction, and Oper-
ations (AECO) sector critically relies on accurate and
timely product data, from design specifications to mate-
rial properties (Tulke and Schumann, 2018). This data is
essential to ensure projects are executed smoothly, remain
within budget, and comply with safety and regulatory stan-
dards. However, the sector faces significant challenges:

Fragmentation of Product Data: Varied and non-
standardized data from manufacturers often lead to de-
lays and inaccuracies in project execution.

Lack of Standardization: The absence of a unified ap-
proach in data provision hampers efficient data retrieval
and application.

These challenges become more pronounced with the im-
plementation of the European Union’s Green Deal, which
underscores the need for sustainable construction and
stringent environmental standards (European Commis-
sion, 2023; Schunz, 2022). The Deal necessitates immedi-
ate access to detailed, accurate product data to ensure com-
pliance. Moreover, the push towards a circular economy
emphasizes the importance of understanding building ma-
terials’ origin, composition, and recyclability, where data
discrepancies can result in non-compliance and potential
legal or reputational damage. This context sets the stage
for our research, highlighting the need for a standardized
and efficient method to query and retrieve product data,
a crucial element for operational efficiency and reliability
in the AECO sector. At the same time, a persistent chal-
lenge within the sector has been the non-uniform manner
in which product data is provided by manufacturers, owing
to a lack of industry-wide standardization (Kebede et al.,
2022; Lucky et al., 2019). This fragmentation obstructs ef-
ficient data retrieval and utilization, inevitably leading to

delays and inaccuracies in project execution. The research
gap thus emerges from the necessity of a streamlined, stan-
dardized method for querying and retrieving product data
from manufacturers.

State of the Art

In the dynamic domain of digital construction, the seam-
less exchange of product information between manufactur-
ers and core stakeholders such as contractors, designers,
and engineers is fundamental. This exchange profoundly
influences various stages of the construction process, fa-
cilitating informed decision-making, accurate cost estima-
tion, and adherence to compliance norms, among other
critical facets (Aranda-Mena and Wakefield, 2006). The
information regarding products is especially crucial dur-
ing distinct phases such as the planning and design, ten-
dering, procurement, construction, and operational main-
tenance phases. During the planning and design phase, en-
gineers and architects heavily rely on product information
to make critical design decisions, ensuring that the selected
products align with the project’s objectives and compli-
ance requirements (Yogana and Latief, 2021). The data
aids in evaluating the compatibility of products with the
design intent and making necessary adjustments to the de-
sign. As the project transitions to the tendering stage, ac-
quiring precise product data is indispensable, empowering
contractors and planners to craft accurate bids. They ne-
cessitate detailed specifications, pricing, and the availabil-
ity of products to devise competitive yet realistic tenders.
A significant aspect of the tendering process is the com-
parative analysis of products from different manufacturers.
This step helps ascertain the most suitable options in terms
of cost and functionality. Procurement is the next critical
phase, where accurate product data is vital for making in-
formed purchasing decisions. At this juncture, a bulk of
comparison between different manufacturers’ products is
carried out to secure the best value and ensure project con-
tinuity. Once the construction phase commences, access
to product information is essential to ensure that suitable
materials are utilized per the specifications. It also aids in
addressing any on-site challenges that may arise related to
product installations. Post-construction, during the opera-
tional maintenance phase, having a repository of product
information proves invaluable for facility management and
maintenance activities. It aids in ensuring that the prod-
ucts used are serviced or replaced following the manufac-
turer’s guidelines. Traditionally, obtaining product infor-
mation has been a manual process, relying on product data
descriptions typically provided in PDF format by manu-



facturers due to industry norms. Although functional, this
method is time-consuming and prone to data inconsisten-
cies, mainly when product specifications are updated.

Platforms for the distribution of product data

In the evolving landscape of the AECO industry, the emer-
gence of platform providers for product data has become
notable. Acting as intermediaries, these platforms house
various manufacturers’ product data, providing a central-
ized hub for stakeholders to efficiently access and compare
product information. Such platforms include BIMobject
(BIMobject AB, 2023) and Cadenas (CADENAS GmbH,
2023).

These providers endeavor to bridge the gap between prod-
uct manufacturers and various industry stakeholders, in-
cluding contractors and designers, positioning themselves
as intermediaries that provide access to product data that
is more about availability than immediate, customizable
retrieval. Such platforms are particularly valuable dur-
ing phases like tendering and cost calculation, where
precise product specifications are paramount. However,
the adoption of these platforms presents significant chal-
lenges. The utility of such a platform is contingent upon its
widespread acceptance by multiple product manufactur-
ers, as navigating various platforms not only complicates
the workflow but also introduces inefficiencies. Therefore,
for contractors and other stakeholders to reap the full ben-
efits, a unified system is essential to streamline processes
and enhance efficiency across the board.

A more pressing concern is the redundancy inherent in
these systems. Product manufacturers, in their typical op-
erations, maintain detailed specifications within their pro-
prietary databases or systems. The introduction of inter-
mediary platforms necessitates the replication of this data
onto the new platform. This duplication poses several
risks:

Inconsistencies: There’s always the potential for discrep-
ancies between the data in the manufacturer’s primary
system and those copied onto the intermediary platform.

Data Asynchronicity: The delay between updates in the
manufacturer’s system and their replication on the plat-
form can result in stakeholders accessing outdated infor-
mation.

Maintenance Overhead: For manufacturers, managing
and updating product data in two places can be resource-
intensive and error-prone.

While these platform providers aim to streamline pro-
cesses and enhance accessibility to product data, they in-
advertently introduce complexities and potential data in-
tegrity issues. It underscores the need for more integrated
solutions to address these challenges, ensuring stakehold-
ers have access to consistent, up-to-date product informa-
tion without the pitfalls of redundancy.

Digital labeling and classification systems

In contrast to dedicated platforms that aim to host all the
information, other approaches aim to link the connections

between the required data and the manufacturers’ data and
manage these links. A prominent example is the Univer-
salTypes, developed and owned by ProMaterial under the
aegis of buildingSMART International (buildingSMART
International, 2023c). This initiative was developed to
standardize and harmonize the characteristics and proper-
ties of products in a catalog and thus significantly improve
the real-time sale of building products and materials.
Initially published as a publicly available specification in
the buildingSMART Data Dictionary (bSDD), the lan-
guage of UniversalTypes is envisioned to be standard-
ized and maintained for general use. Unlike previous sys-
tems that were confined to proprietary platforms, Univer-
salTypes is integrated with the bSDD, enabling it to lever-
age a wider industry acceptance and providing a robust
foundation for data harmonization across the construction
sector. This integration is illustrated in our study’s Figure
2, where UniversalTypes are referenced as a classification
system within the bSDD framework (buildingSMART In-
ternational, 2024).

ProMaterial offers a dedicated platform that utilizes Uni-
versalTypes to streamline online sales processes. Within
this platform, products can be explored using specific
properties defined as UniversalTypes, such as the man-
ufacturer’s product number, Data-provider product ID,
and various product dimensions and material properties.
These properties are essential for designers during the de-
sign phase, allowing for an in-depth analysis and compar-
ison of products from different manufacturers.

Moreover, ProMaterial extends its functionality by provid-
ing developer documentation for API development, facili-
tating advanced queries and interactions with the Univer-
salType Center for more customized workflows. This in-
tegration enhances the efficiency and accuracy in data re-
trieval and analysis, making it a valuable tool for planners’
workflows and embodying modern digital construction in-
dustry processes.

In summary, the classification part of UniversalTypes rep-
resents a robust approach that not only uniquely identifies
individual features but also complements other classifica-
tion systems. It is showcased by its integration into the
bSDD, enhancing its utility and reach. However, the re-
liance on a dedicated platform for providing this informa-
tion highlights a business case that inherits the limitations
of proprietary platforms, posing challenges for achieving
a truly open, vendor-neutral solution.

Product Data Templates (PDT)

A Product Data Template (PDT) is a standardized format
that outlines essential and optional product attributes, such
as fire rating and color, according to established product
standards. PDTs offer a unified method for handling con-
struction product data, simplifying the process for man-
ufacturers to keep product details up-to-date. The ISO
standard 23387:2020 establishes guidelines for data struc-
tures that describe construction-related entities, promot-
ing efficient digital information exchange and operational



enhancement (International Organization for Standardiza-
tion, 2020b). ISO 23387:2020 is a consistent further step
after ISO 23386:2020 that includes a definition of char-
acteristic structures (International Organization for Stan-
dardization, 2020a). PDTs are supposed to maintain data
consistency across a product’s lifecycle and are designed
to be machine-readable for easy data exchange.

A Product Data Sheet (PDS) is created when manufac-
turers input data into a PDT using specialized software,
detailing a construction product’s technical and perfor-
mance characteristics according to various regulations and
requirements. As a product’s identifiable document, a PDS
ensures the supply chain can access up-to-date and accu-
rate information from a trusted source. Unlike static for-
mats like PDFs, PDSs support automation by integrating
with various manufacturer systems, such as Product In-
formation Management (PIM), Digital Asset Management
(DAM), or Enterprise Resource Planning (ERP), to keep
data fresh. They can act as a single source of truth for au-
tomatic updates across these systems.

PDTs can potentially improve data management in con-
struction, but they come with challenges. The complex-
ity of PDTs, particularly their integration with the IFC
schema, creates a steep learning curve that can discour-
age smaller firms or those without technical expertise. The
specificity of PDTs to IfcTypes can also be restrictive, lack-
ing the flexibility to handle unique data needs and some-
times leading to inaccuracies requiring manual correction.
Moreover, PDTs’ reliance on the IFC schema can be limit-
ing if the IFC schema has no prominent role in the project
or undergoes changes, necessitating updates to the PDTs.
Integrating PDTs into existing systems not designed for
them can be complex and costly. PDSs, while designed to
be a standardized source of information, face issues with
data consistency, mainly when multiple parties contribute
to project-specific PDSs.

Filling out PDSs can be time-consuming for manufactur-
ers, particularly for those with a wide range of products or
frequent updates. Despite these obstacles, the industry is
working towards improving these systems to leverage their
benefits in the digitally evolving construction sector fully.
The transition involves overcoming the initial difficulties
associated with adopting new technologies.

Formulating requirements for successful and
efficient product data exchange

The AECO sector is at a pivotal juncture where the need
for accurate product data intersects with the drive for sus-
tainable construction mandated by the EU’s Green Deal.
Despite the potential of existing systems like native Prod-
uct Data Platforms or Product Data Templates (PDTs),
their adoption faces significant hurdles. The complex-
ity of these systems, their integration challenges, and the
need for consistent, up-to-date data underscore the ne-
cessity for a more streamlined approach to product data
exchange. The industry’s reliance on fragmented and
non-standardized data hinders project efficiency and poses

risks to compliance with emerging sustainability regula-
tions. As the sector grapples with these challenges, it be-
comes clear that a new paradigm is needed to address the
limitations of current methodologies and set clear, action-
able requirements for a robust data exchange framework.
To transition from the current state of disparate data prac-
tices to a future of streamlined and standardized data ex-
change, the following requirements must be met: Firstly, it
is imperative to have a standardized data format. A univer-
sally accepted data format ensures seamless product data
integration into the myriad software tools and platforms
employed across the sector. Moreover, the systems utilized
by various stakeholders, be they architects, engineers, or
contractors, must be interoperable. This interoperability
ensures smooth data exchange devoid of any compatibil-
ity hiccups. The integration of open APIs and dedicated
tools can further smoothen this process. For widespread
adoption, platforms or tools designed for data exchange
must feature an intuitive user experience, easing the tran-
sition for all involved parties. Additionally, these plat-
forms should allow stakeholders to retrieve specific data
subsets efficiently, negating the need to sift through entire
datasets. Another cornerstone of this endeavor is real-time
data access. Stakeholders should always be working with
the most recent information available.

Approach & Methodology

To enable the information orderer and provider to com-
municate information and requirements directly, this study
proposes using the newly introduced Information Deliv-
ery Specification (IDS) standard from buildingSMART in
conjunction with data dictionary services, e.g., buildingS-
MART Data Dictionary. The main objective of this study
is to optimize the information exchange between the two
main stakeholders in this process, especially in phases such
as the tender: the information receiver and the sender.
Therefore, the central idea is to rely on existing standards
and describe a process as simply as possible, allowing as
few obstacles as possible between these stakeholders.

buildingSMART Data Dictionary (bSDD)

The buildingSMART Data Dictionary (bSDD) serves as a
fundamental source for ensuring data consistency and in-
teroperability between different software platforms and ac-
tors in the AECO industry. Although there are several or-
ganizations that see establishing such sources as their task
(see, e.g., the BIM Portal of the Federal Government (BIM
Deutschland, 2023)), in our approach, bSDD provides the
standardized terminology and data structures. These struc-
tures can be referenced in the Information Delivery Speci-
fication (IDS) to effectively communicate the data require-
ments and ensure that the exchanged product data is cor-
rect and commonly and uniformly understood within the
industry, particularly between the purchaser and supplier.
As demonstrated in Figure 2, we explicitly utilize refer-
ences from bSDD to establish this connection and en-
sure uniformity across the data exchanged. This us-
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Figure 1: Schematic representation of the suggested methodology and process between the actor that orders and that provides the
information

age highlights how bSDD’s standardized terminology and
data structures are critical in supporting the IDS’s role in
enhancing interoperability and clarity in communication
among stakeholders.

Information Delivery Specification (IDS)

Information Delivery Specification (IDS) (buildingS-
MART International, 2023b; Tomczak et al., 2022) is a
rather newly introduced XML-based tool to specify a con-
struction project’s information delivery requirements. It
serves as a blueprint, outlining the nature, format, and
extent of semantic information to be exchanged amongst
stakeholders at various stages of a project lifecycle. By
doing so, IDS augments the clarity, consistency, and ef-
ficiency of information exchange, minimizing misunder-
standings and errors that could potentially derail a project.
The primary intent of IDS is to facilitate the precise articu-
lation and fulfillment of information requirements. It acts
as a bridge, ensuring that the information generated and
consumed across different phases of a construction project
is aligned with the defined standards, thereby promoting
interoperability and collaborative engagement. However,
the structure of the format itself offers a variety of possibil-
ities for further application areas that the introduction can
open up. In addition, the format is getting a lot of attention,
and many software vendors are implementing the standard.
This momentum can be used to exploit the widest possible
application of the format.

The following methodology has been proposed to achieve
this objective and is shown schematically in figure 1:

1. Information Request

To begin with, the required product information must be
collected using the IDS format. For this purpose, the fea-
tures of IDS are used as follows:

* The Applicability elucidates which components need
certain information and why. It specifically identifies
which components are affected and should be consid-
ered. In this section, additional facets can add more de-
tails to describe the components, and some settings can
be established as defaults. Additional design specifica-
tions could need to be set in advance during the planning
phase. A more detailed description of the affected com-
ponent could help identify it during the operating phase.

e The Requirement section further refines this by detail-
ing the exact nature of the information needed. This can
be an attribute according to the IFC schema or a user-
defined property, i.e., a property in a property set with
its required data type.

For the definition of the different pieces of information, a
special characteristic of IDS can be used to give more ro-
bustness and reliability to the whole process: Each piece
of information can be additionally provided with a URI,
which refers to an external resource, e.g., to the bSDD.
Similarly, other sources can be used as reference systems
for attributes and properties, such as the BIM Portal in
Germany (BIM Deutschland, 2023). The BIM Portal in
Germany, managed by BIM Deutschland as of 2023, func-
tions as a central resource for promoting BIM standards
and practices. It offers detailed guidelines, best practices,
and tools to streamline BIM adoption, supporting govern-
mental and industry-wide efforts to enhance interoperabil-
ity and efficiency in construction projects through digiti-
zation. In this way, a reference to a source can be estab-
lished, which can be used for a common understanding of
the same information if required. This could involve map-
ping to national classifications, UniversalTypes, and other
standards recorded in the bSDD or any other source of in-
formation. An example of an IDS capturing requested in-
formation for external doors is shown in figure 2.
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<ids>

<applicability >
<entity name="IfcDoor” />

< /applicability>
<requirements>

<property name="TirschlieSerfunktionen”

<propertySet>
<xs:restriction base="xs:string” >
<xs:pattern value="" />
< /xs:restriction>
< /propertySet>
< /property>
<property name="T1rfliigelbreite”

<propertySet>

<xs:restriction base="xs:string”>
<xs:pattern value="" />

< /xs:restriction>

< /propertySet>

< /property >
< /requirements>
< /specification>
</ids>

<specification name="Example for doors” description="Requesting Door Properties” ifcVersion="IFC2X3 IFC4”>

<property name="IsExternal” datatype="IfcBoolean” value="TRUE” propertySet="Pset_ WallCommon” />

<property propertySet="Pset_ DoorCommon” name="AcousticRating”

< uri="https://identifier.buildingsmart.org/uri/buildingsmart /ifc/4.3/prop/AcousticRating” />
<property propertySet="Pset_ DoorCommon” name="FireRating”

- uri="https://identifier.buildingsmart.org/uri/.../Pset_ DoorCommon/FireRating” />
<property propertySet="Pset_DoorCommon” name="DurabilityRating”

< uri="https://identifier.buildingsmart.org/uri/.../Pset_ DoorCommon/DurabilityRating” />

< uri="https://identifier.buildingsmart.org/uri/promaterial /universaltypes/1.0/prop/ST08-HODV” >

- uri="https://identifier.buildingsmart.org/uri/promaterial /universaltypes/1.0/prop/ST05-WWDO” >

Figure 2: Example IDS file containing an information request for product manufacturer data for doors - for illustration purposes, the
IDS has been greatly simplified and can therefore not be directly used as such

This formulated IDS can now be used as an information
request and, as such, be sent to one or more informa-
tion providers - i.e., product manufacturers eligible to de-
liver the requested information. This can happen precisely
when the information is imperative, for instance, during
the tendering phase.

2. Information Provision

Upon receiving the IDS-based query, a manufacturer deci-
phers the request, mapping it to their specific product spec-
ifications. The bSDD and, where needed, other standards
like UniversalTypes aid this mapping. By doing so, the
manufacturer can access its databases, where the most re-
cent and reliable data about products is maintained. This
prevents inconsistent or outdated data from being returned,
and no middleman is required, which is a great help re-
garding liability issues. Subsequently, the manufacturer
responds with the solicited information formatted in IDS.
This returned IDS, while preserving its original format,
now contains the values for each piece of requested data.

The planner, upon receiving the populated IDS along with
the requirement specifications, has two potential courses

of action:

* Manually incorporate the provided data. Given that the
IDS already dictates applicability, the planner is guided
on where to position the product data.

* Opt for a fully automated data integration in the model.

Using the BCF API Standard to foster the workflow

Applying the BCF API specification, as outlined by (build-
ingSMART International, 2023a), is recommended to fa-
cilitate prompt data exchange. Particularly, the BIMsnip-
pet object within the BCF API framework is optimally
designed for exchanging subsets of information, utilizing
a harmonized schema. Particularly, the BIMsnippet ob-
ject within the BCF API framework is optimally designed
for exchanging subsets of information, utilizing a harmo-
nized schema. A BIM snippet is a partial model referenc-
ing a schema, ensuring structured standards for its con-
tent. The Information Delivery Specification (IDS) XML
schema is integrated with our proposed methodology. The
IDS XML schema is integrated with our proposed method-
ology. Moreover, the pertinent attributes defined in the
BCF standard are selectively employed for initiating and
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Figure 3: Schematic representation for the use of the BIMSnippet object for the BCF API for the mapping of the data request (left) and
the data provision (right)

fulfilling data requests. Figure 3 illustrates the founda-
tional principle for requesting and providing entities. The
widespread adoption of the BCF API across software ven-
dors significantly attests to its efficacy in streamlining
this workflow. By employing this proposed workflow, a
product manufacturer can establish a BCF API server as
an access point for stakeholders seeking information. In
this process, an information requester initiates a new BCF
topic, embedding the request details as IDS within the
BIMSnippet objects. Conversely, the supplier responds
to the request by filling the same BCF topic with a BIM-
Snippet object that holds the information provision as IDS.
This way, the request workflow can be largely automated
and scaled if needed.

As an example, if multiple manufacturers are queried si-
multaneously via the BCF API, a mechanism for multiple
suggestions could be conceived. This would allow plan-
ners to receive and compare various data samples simulta-
neously. Based on this comparison, the planner could de-
cide what product to choose. To confirm that all data have
been received and entered in the model as required, it can
be checked very easily with the original IDS that was used
for the request at the beginning - according to the original
purpose of IDS, it also serves for model checking and can
also be used for this purpose.

Adopting this methodology is anticipated to engender a
more seamless and efficient data exchange within the
AECO sector, thereby enhancing collaborative efforts and
augmenting the quality of project outcomes.

Test Case: Requesting manufacturer proper-
ties of a door

To test the viability of our proposed approach in a simple
test use case, we set up a common use case together with a
manufacturer of door products as it is often encountered in
practice: The correct specification of doors is a crucial el-
ement to ensure safe, user-friendly, and efficient buildings.
At this, the key factor is the correct definition of require-
ments at each door aligned with local standards and regula-
tions. Architects and planners often lack the knowledge to

do this properly and are often exposed to the risk of miss-
ing important security-related features. The process pro-
posed in this paper helps to enhance this task. In collabora-
tion with the door manufacturer, we used our framework
so that a planner generates a specification request (IDS)
containing the requirement definitions, formulating a typ-
ical information request for a set of doors, mirroring com-
mon industry practices. The receiver is a domain special-
ist who adds the specific values to the request and sends
it back to the architect. This roundtrip is repeated along
the planning stages multiple times with different require-
ments, data, and stakeholders. The requested and transmit-
ted response information from the product manufacturer
is shown here in Table 1, together with the URI for the
mapped source, e.g. bSDD:

Table 1: IDS Exchange for Door Specification with iterative
planner and manufacturer responses, including URIs

Information URI Responses
FireResistanceClass % T30
EscapeRoute % RW DIN 179
BarrierFree % True
DoorOperation % A (Automatic)
PassageWidthMin % 900mm

The resulting IDS files for information request and pro-
vision are shown in Figure 4 - to enhance understanding
further, it is shown as a graph-based illustration.

Conclusions & Outlook

The proposed method of utilizing IDS alongside bSDD
and other data dictionaries presents a novel pathway to-
ward overcoming the long-standing challenge of standard-
ized product data provision within the AECO industry.
This approach promises enhanced data accuracy and avail-
ability and fosters a collaborative ecosystem among the
various stakeholders, driving the industry toward a more
integrated and efficient future.

Building upon the presented research, several avenues
emerge for further investigation:
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Figure 4: graph-based representation of a (left) query and a (right) response based on IDS-XML

Industry Adoption Analysis: Investigating the barriers
to, and facilitators of, widespread adoption of this stan-
dardized data provision method within the AECO indus-
try.

Integration with Existing Systems: Exploring this
method’s compatibility and integration possibilities
with existing industry data management and project
management tools.

Exploratory Prototype Development: In our study, we
have outlined a conceptual framework designed to stan-
dardize and streamline product data exchange within the
AECO industry. Moving forward, the next phase of our
research will focus on evolving this conceptual frame-
work into a more tangible model that can be rigorously
tested and validated. This will involve developing an
initial prototype for a broader spectrum of product data
queries and processes. The prototype will be designed
to demonstrate the practical applicability of our frame-
work in real-world scenarios, allowing us to assess its
effectiveness and make iterative improvements based on
feedback from industry stakeholders. This progression
from a conceptual framework to a prototype is crucial for
bridging the gap between theoretical research and prac-
tical implementation. It will provide valuable insights
into the challenges and opportunities associated with de-
ploying such a system on a larger scale, thus paving the
way for widespread adoption in the industry.

Limitations and Future Research Directions

While our current framework focuses primarily on model-
based workflows typical of the AECO industry, a signifi-
cant portion of the sector still operates without such mod-
els, particularly in managing existing, non-digitized assets.
Given this gap, an important question for future research
arises: how can the framework we propose be adapted
to support non-model-based workflows effectively? This
question is crucial as it aims to extend the benefits of stan-
dardized product data exchange to broader contexts within
the industry, ensuring inclusiveness and broad applicabil-
ity. Answering this question involves exploring methods
to generalize the principles of our framework to support

workflows that do not rely on structured digital models,
thus expanding the scope of its utility and impact.
Additionally, it is important to note that the current imple-
mentation of IDS is limited to alphanumeric information
exchanges and does not support the transfer of geometric
data. While this is acceptable as an initial step, further in-
vestigation is needed since some product information ex-
change might also rely on geometric data, not just charac-
teristics.

This endeavor lays the groundwork for a series of poten-
tial advancements in addressing the product data provision
challenge, pushing the frontier of information management
within the AECO domain.
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