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Abstract

In this position paper we propose what we here call a CodeNoCode
(CNC) approach to the creation and evaluation of predictive models.
NoCode tools are increasingly becoming more powerful, but there
is a lack of understanding about the practical/industry adoption of
predictive modeling NoCode tools such as KNIME or Orange. To
speed-up adoption—in particular for non-technical users— we find
this a good time to investigate the LLM-supported co-development
of code and GUI (NoCode) for Machine Learning (ML) tasks. ML
code follows a rather sequential structure which limits the complex-
ity of the automatic creation of modeling code and as a consequence
also the representations and integrations of the modeling process
and analysis within a graphical interface. CNC avoids intermedi-
ate model formats (transparency), and, in support of LLMs, can
be made programming language agnostic while opening up for
collaboration between coders and non-coders, in support of LLM
assistants (inclusivity).

CCS Concepts

« Software and its engineering — Collaboration in software
development; - Human-centered computing — Interactive
systems and tools.
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1 Introduction

While Large Language Models (LLM) are a powerful tool that ex-
pand the boundaries of Artificial Intelligence (AI) and in extension
human-capabilities, they are not a silver bullet, and there are many
use-cases for which traditional Machine Learning (ML) solutions
suffice or are better suited. To that end, NoCode (LowCode) ML
platforms —GUIs that allow the creation and evaluation of predic-
tive models without coding knowledge—represent an important yet
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Figure 1: Users can prompt or code directly, while the CNC
engine keeps the NoCode interface in sync with the code.
For example, the user prompts for a new diagram type with
certain data points, which reflects in the code and made invo-
cable from the NoCode product. While this can be understood
as a general concept, we focus on predictive modeling,.

under-explored frontier in human-centered predictive modeling
[8]. By enabling the participation of non-technical users such as
domain-experts in the modeling processes, these platforms have the
potential to enhance inclusivity, trust, efficiency, with consequences
for overall quality (assurance). While the use of such platforms has
been explored primarily in educational settings, research on their
practical application is limited [1, 7], and their transformative po-
tential in predictive modeling remains largely unexplored.

At the same time, many AI/ML projects never leave their project
phase leading to sunk costs and unfulfilled expectations [5]. While
tensions between different professions and perspectives are among
the major challenges, were organization-wide standardization of
best practices and setting up of pipelines as well as the inclusion of
management into the overall challenges and work of data scientists
mentioned factors for success. Technology cannot be the single
answer, but we in this paper intend to discuss and highlight the
gap for exploring NoCode ML empirically to introduce human-
centered design principles in the ML workflow to better integrate
different stakeholders. And we go one step further. Automatic code
creation advancements have recently received a boost due to LLMs
[2], and since ML tasks are more linear than many other software
engineering tasks in terms of code, we find the idea of evolving
Code and NoCode solutions together a potential enabler for making
predictive modeling more accessible even for organizations without
data science department and where resources may be scarce, such
as within the public sector.

More knowledge is needed to better understand how and where
NoCode solutions can successfully be implemented in practice to
simplify and support decision making processes. Some few investi-
gations have highlighted their potential [6] and risks [4], but also


https://doi.org/10.1145/3696630.3731675
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.1145/3696630.3731675
http://crossmark.crossref.org/dialog/?doi=10.1145%2F3696630.3731675&domain=pdf&date_stamp=2025-07-28

FSE Companion ’25, June 23-28, 2025, Trondheim, Norway

the importance for more research in the field. At the same time,
NoCode environments create a level of indirection to the code,
and therefore make it less transparent. Learning using the NoCode
platforms is still a high bar because of the inert complexity that is
a consequence of trying to capture many modeling and analysis
features in the same interface, which reduces inclusivity. This high-
lights the need for more minimal/fluid interfaces than those offered
by complex existing NoCode platforms, where feature-richness in
the GUI or preciseness of layouts is not as important, but the possi-
bility to adapt and expand on the GUI through prompts tailored to
the user needs similar to Jupyter Notebooks.

With the LLM revolution, there is potential of creating even more
sophisticated next-level NoCode interfaces around frameworks like
KNIME (https://knime.com) or Orange (https://orangedatamining.
com) to democratize their use and make them more available [8].
The potential has also been acknowledged and investigated in social
science education, where NoCode ML is taught successfully to pre-
pare non-technical students for working with predictive modeling
based on standard practices and technology [9].

2 The CodeNoCode (CNC) Vision

Figure 1 illustrates the interplay between a user and the CNC engine
that gives access to code in a style that could be similar to how
modern LLM tools, such as OpenAl Canvas, allow for co-creation
of text. The main extension is that the co-creation is not limited to
the code/text, but spans and allows for updates to the NoCode GUIL
Changes in the Code are taken up by the LLM which makes sure to
sync the GUI accordingly.

To exemplify the workflow, we can imagine a non-technical user
(nurse) who has access to certain data sources, and a CNC integrated
development environment (IDE) with a prompting interface that can
be asked to create a way to estimate waiting times in a emergency
room. The LLM asks back about the data sources and their origin,
to then incrementally add and adjust the code for import, and gives
advice for data processing which is confirmed by the user. An initial
NoCode interface may focus on simply training a model (the LLM
may suggest a certain classifier type based on the data and purpose),
with a single button that does the training and shows some statistics.
In a next step, the interface could be tailored to either show graphs
over aggregated statistics for the waiting room (expected waiting
times per day and period of day) or to include data fields that the
user can enter for an individual patient (age, time, severity etc.),
to then receive a waiting time estimate that can be communicated.
User and LLM co-develop, and the LLM points out issues in both
the process and data to increase the quality of and confidence in the
results. The availability of the code makes the process transparent,
vettable, and reusable by data engineers.

A successful analogous development is Behavior Driven De-
velopment (BDD) which enables non-technical stakeholders to
write tests that map requirements in a human-readable format
with far reaching implications for communication and software
quality assurance[3]. BDD separates Code (Cucumber) and NoCode
(Gherkin) interfaces, with the difference that the more interesting
direction of automated translation is from NoCode to Code.

A general LLM-driven methodology for CNC development would
not need an intermediate import/export layer and may consider
all predictive modeling stages with e.g. custom data handling and
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visualization directly in code. Thus, CNC solutions further remove/
reduce the need for intermediate formats to store and retrieve
models. These formats are limited in their expressiveness, and
usually proprietary to the NoCode tool. Code and data updates
are directly handled through version-control. The directness and
transparency caters trust and allows for understanding upwards
while possibility for validity checks on the high level components.
CNC may help highlighting deficits, challenges in code or design,
such as too few data points, or model correctness (e.g. inform about
and recommend cross-validation).

One can even imagine making the interface adjustable by the
users (changing colors, positioning of buttons etc.), with a focus
on accessibility and usability, but not functionality. That way, the
product can be shared with other even less technical stakeholders.
CNC may include LLM-based Linter features to catch flaws and bad
design decisions having an eye on the code (is the training split
done correctly, or the data preprocessing loosing information). This
can be supported by Multi-agent LLMs (MALLM) with agents that
have different purposes to augment the users.

3 Making CNC Happen

To make CodeNoCode happen, three research contexts demand
attention. First, more research about NoCode deployments in
the wild, and best practices on solutions have successfully been
implemented. Second, continued research on Automatic Code
Creation through LLMs, specifically for ML problems. Given
the LLM development, CNC would be a well-scoped benchmark
problem. Third, initiating research on Ad-hoc GUI designs from
ML code that invoke the code but also follow common usability
best practices. This also includes the overall user experience of
working with the CNC system itself, with personas such as the
non-technical stakeholder or the developer. CNC will heavily rely
on multi-disciplinary collaboration as all three areas above require
very different skill sets. Making CNC become reality for predic-
tive modeling has the potential to foster more democratizing and
transparent decision making.
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