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Fig. 1. From fixed UI variants to runtime UI. Traditional interfaces are designer-defined, while malleable and runtime systems expand
the UI/UX space, enabling users and AI to co-shape interface structure and behavior through real-time interaction.
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1 Introduction

Interactive interfaces have evolved from uniform, one-size-fits-all designs toward increasingly adaptive and personalized
systems that respond to user intent and context [13, 20]. While these shifts aim to better support diverse needs, each
step toward greater flexibility also introduces new interaction costs. Uniform interfaces emphasize consistency but
often fail to accommodate varied contexts of use [15]. Adaptable interfaces increase user control but introduce cognitive
and behavioral overhead, such as difficulty committing to changes [2, 17]. Adaptive interfaces automate adjustment
through user modeling and machine learning, reducing manual effort but raising concerns about unpredictability and
uneven performance [5, 8]. Across these paradigms, a central concern is user agency, the users’ ability to understand,
influence, and control system behavior, which is critical to trust, learnability, and long-term adoption.

Recent advances in generative AI introduce a new paradigm: runtime interfaces (runtime UI), in which interface
structures can be generated dynamically from users’ real-time intent through mixed-initiative interaction. Enabled by
generative UI (GenUI), this supports prompt-driven end-user customization(analogous to “end-user vibe-coding”).[1, 7].A
simplified workflow is:

User Prompt→ AI interprets intent→ UI code is generated→ Interface is rendered at runtime

In this model, users can request interface changes at runtime, shifting part of interface construction from designers to
end users. This enables deeper personalization but also introduces reliability challenges. Because generative systems are
probabilistic, they may produce inconsistent outputs, undermining learnability, which are critical for trust.[3, 15, 16].

From a user-adoption perspective, runtime interfaces create a central tension: they expand personalization and user
agency while increasing the risk of disruptive change and user resistance. They also introduce new risks by shifting
design-like responsibilities to users through prompt-based customization.This position paper focuses on malleable
software on runtime and asks: How can runtime interface systems minimize change aversion while enabling deep
personalization without turning users into designers?
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2 Runtime UI Opportunities Under Change Aversion

Our position draws on prior literature on change aversion. Users often react negatively to interface redesigns simply
because they introduce change, evenwhen the redesign benefits newcomers [19]. Such reactions are commonly explained
by status quo bias and loss aversion, as well as perceived loss of control and increased cognitive and attentional costs
during relearning [2, 18].

These findings suggest that user agency depends not only on enabling control but also on limiting disruptive interface
change and preserving stable interaction structures. For runtime UI, this implies a core constraint: because GenUI can
produce frequent and large interface mutations, adaptation should be explicitly bounded and stabilized.

At the same time, runtime UI expands opportunities for user agency by enabling post-deployment interface tailoring
[6, 22]. Historically limited by the coding gap [14], such tailoring is becoming more feasible through agentic coding
tools. Following the three levels of end-user tailoring [12], runtime UI supports three forms of control:

Level 1: Customization. Runtime UI enables styling and layout customization (e.g., theme, font, color). For example,
users can customize the theme of a video platform through a prompt such as: “Make the site use a Disney or Marvel
theme.” Customization can improve comfort, increase perceived control and ownership, and support user agency more
strongly than system-driven personalization [11, 21].

Level 2: Integration. Runtime UI supports user-defined functional connections across services and components,
allowing users to reconfigure workflows without source-code access. This form of tailoring helps users better align tools
with situated practices [4]. For example, a user could restructure a school resource management site (e.g., Canvas) with
a prompt such as: “Move the financial section to the homepage because I will be a TA this quarter,” thereby reducing
repetitive navigation steps.

Level 3: Extension. Runtime UI enables users to add new capabilities to a system, positioning them as co-designers
and improving task fit and autonomy through domain-specific augmentation [6, 14]. For example, a user could add a
time-management extension to a social media feed with a prompt like: “Create a panel that tracks the types of short
videos I watch and alert me if more than half are meme-related.”

In summary, runtime UI can strengthen user agency by enabling direct, in-situ UI/UX modification, but it also
increases the risk of destabilizing change. Because change aversion can undermine trust and adoption, runtime UI
should bound adaptation through intelligible constraints that preserve familiarity.

3 Design Provocations: Customization Without Turning Users into Designers/Developers

Beyond change aversion, prompt-driven runtime UI introduces another practical challenge: how to support effective
customization without turning users into designers or developers. Although users benefit from customization, they
generally do not want to assume ongoing designer or developer responsibilities [9, 10]. Runtime mutations can range
from lightweight personalization to functional restructuring. Without explicit guardrails, open-ended prompt changes
may disrupt core interaction flows or violate product logic. To operationalize such guardrails in runtime UI, in addition
to constraints derived from change aversion, it is also essential to explore how to protect invariant features—core
functional elements and value-defining interaction pathways.

To guide discussion, we propose two provocations for Gen UI design:
(1) How can prompt-driven Gen UI systems support user agency without transferring design burden to users?
(2) What constraint and invariant patterns best reduce change aversion while still enabling meaningful runtime

adaptation?
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