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Fig. 1. From raw multimodal expression, semantic structuring, to contextual comprehension, agentic media
reframes communication as an iterative and adaptive process

Traditional media systems model communication as a linear transfer of static content from author to reader,
mediated by largely passive tools. This model enforces rigid separations between creation and consump-
tion, fragments communicative processes, and constrains collaboration as meaning evolves over time. We
introduce Agentic Media, a communication paradigm in which media participate in the construction and
negotiation of meaning by embedding communicative intent, retaining interactional context, and supporting
adaptive engagement. Within this paradigm, communication is reframed as an ongoing process of expression,
exploration, interpretation, and reflection, rather than the delivery of finalized artifacts. We articulate the
conceptual foundations for reasoning about how communication can be structured when media are treated as
active participants in communicative processes. Building on this framing, we outline research opportunities
for HCI and AI that shift attention from artifact manipulation toward communication-centric computing. This
work aims to broaden how computing supports sustained communication, collaboration, and meaning-making
among people in AI-enabled environments.
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1 Introduction
Communication has always been the foundation of human civilization. It is through communica-
tion that knowledge spreads, collaboration scales, and societies sustain collective memory across
generations. Historically, this capacity has relied on stable, physical media, such as printed texts
that enabled durable dissemination of ideas, or broadcast technologies that carried information
rapidly across the time and distance.

These media fundamentally shaped how knowledge was shared and preserved, while also scaf-
folding new forms of organization, coordination, and cultural development. As digital technologies
emerged, early computer software and user interfaces inherited this tradition. To make novel
tools intuitive, they emulated familiar physical metaphors: word processors mirrored paper pages,
presentation software replicated slides, and spreadsheets reproduced the tabular grids of accounting
ledgers [9, 12, 31, 64]. In all these cases, digital technologies extended the long-standing tradition
of treating communication as the transfer of finalized content stored in static containers.
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Over time, this format-centric organization has introduced structural constraints into contem-
porary knowledge work. Formats do not merely influence how information is expressed; they
shape how work is divided, coordinated, and understood. In collaborative settings, different formats
privilege different operations and forms of reasoning, encouraging contributors to specialize around
particular tools and representational logics [3, 35, 53]. As projects grow in scale and complexity,
this coupling between roles and formats becomes increasingly pronounced. Work fragments across
specialized tools and workflows, isolating contributors within local contexts and making it harder
to sustain shared understanding across the broader project [25, 45].

The rapid rise of generative artificial intelligence appears, at first glance, to ease the fragmentation
imposed by format-bound media. Large language models and multimodal systems can readily
translate across representational boundaries, reassembling materials that were previously scattered
across documents, slides, spreadsheets, and other forms, suggesting the possibility of more fluid
and integrated communication. However, this promise is rarely realized in practice. Typical uses
of AI today often give rise to absurd cycles of communication. Imagine a sender typing a simple,
single-sentence prompt, from which the AI produces extensive, detailed content. At the receiving
end, another AI model aggressively condenses this output back into a similarly short summary.
At first glance, both sides might feel they have gained substantial information. In reality, this
superficial cycle of over-generation followed by over-compression dilutes or distorts the original
communicative intent [34, 63]. Far from improving clarity or deepening understanding, such loops
waste computational resources, squander human attention, and ultimately undermine rather than
enhance meaningful dialogue—exposing the limits of treating communication as the manipulation
of finalized artifacts [10, 59].
At its core, the breakdown described above reflects a misalignment between how media ar-

tifacts are structurally treated and how they are used in practice. While contemporary digital
infrastructures continue to assume documents, slides, and messages as finalized endpoints, people
increasingly use generative AI to treat these artifacts as transient intermediates to be repeatedly
transformed and re-expressed rather than read as final outcomes.

We stand at a technological inflection point where existing media structures increasingly strain
to sustain how communication unfolds in practice. As generative AI makes it increasingly easy to
transform, re-express, and circulate content, media infrastructures, along with the software and
professional practices built around them, remain organized around static, finalized artifacts and
increasingly struggle to support continuity, intent, and coordination. These conditions call for a
rethinking of media themselves.

Against this backdrop, we use the term Agentic Media to articulate a different way of thinking
about digital media and communication (Figure 2). In Agentic Media, communication is treated as
an operable and adaptive process that unfolds over time, instead of a sequence of finalized artifacts
exchanged across formats. Within such media, the medium itself participates in communication in
situated and responsive ways, engaging with users to support the ongoing formation, interpretation,
and revision of meaning. The conceptual framing of Agentic Media is intentionally open, allowing it
to evolve alongside changes in technology, practice, and communicative form. Taken together, this
paper clarifies why format-bound media structures are increasingly misaligned with contemporary
communication practices and develops Agentic Media as a conceptual framing for rethinking the
role of media under these conditions. Rather than offering a closed theory or a technical proposal,
the paper aims to reframe how communication is organized, coordinated, and sustained over time,
providing a foundation for future exploration across interaction design, collaborative systems, and
media infrastructures.
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Fig. 2. Comparison between traditional static media and agentic media. In the traditional model, communi-
cation is mediated through finalized artifacts produced and consumed via separate software tools. In the
Agentic Media model, communication unfolds through ongoing interaction with an integrated medium.

2 The Structural Limits of Format-Centric Media
2.1 Historical Roots of Format-Centric Media and Their Cognitive Impact
Modern digital media formats did not emerge spontaneously; they inherited core structural conven-
tions from earlier physical media. Early software systems deliberately replicated familiar metaphors
from physical artifacts to make novel technologies intelligible. For example, the earliest electronic
spreadsheet, VisiCalc, mirrored traditional accounting ledgers [12], presentation tools such as
PowerPoint adopted the layouts of photographic slides [31], and the Portable Document Format
(PDF) emulated printed pages, prioritizing layout fidelity over interactivity [70]. Early graphical
user interfaces, including Xerox PARC’s desktop metaphor and Alan Kay’s Dynabook, similarly
drew on physical-world conventions to ease users’ transition into digital environments [49, 50].

These inherited metaphors brought clear benefits: they stabilized expectations about how infor-
mation should be organized, manipulated, and shared. At the same time, they encoded particular
assumptions about communication into media formats, favoring linear structure, fixed boundaries,
and finalized representations. As a result, digital formats such as documents, slides, and spreadsheets
tend to privilege certain modes of reasoning and collaboration [30, 40, 41, 89]. This historical legacy
helps explain why contemporary knowledge work remains strongly organized around discrete
formats, even as technologies and practices evolve.

2.2 Computing Infrastructure and the Technical Reinforcement of Formats
While formats shape how information is conceptualized and shared, their persistence is infrastruc-
tural rather than merely cultural. Modern computing hard-codes format-centric logic into its stack:
files as atomic units, applications as format-bound editors, operating systems as file coordinators,
and devices as display endpoints [5, 32, 49, 93]. Together, these layers establish a pipeline optimized
for producing, storing, and distributing finalized artifacts [51, 78, 92, 94].
Within this pipeline, authors produce content in format-specific software, serialize it into dis-

crete files, and distribute them to recipients who primarily view, annotate, or summarize the
results [4, 82, 84]. Files become boundary objects detached from their creation contexts, while
application boundaries and storage hierarchies further limit recomposition and continuity [93]. The
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Fig. 3. An overview of contemporary communication pipelines mediated by software and AI. Ideas are encoded
into media artifacts through software tools, increasingly with AI assistance, and interpreted by recipients
through further transformation, summarization, or explanation. While AI accelerates these transformations,
the overall organization of communication remains centered on discrete media artifacts.

sender–receiver model remains dominant, privileging finalized outputs over ongoing processes,
which is an inheritance from earlier media paradigms rooted in one-way transmission [87]. Even
cloud-native environments largely retain this logic, treating content as static assets to be exported,
shared, and archived rather than as evolving communicative processes [18, 51].

Despite technological advances, infrastructures remain organized around publishing rather than
communication (Figure 3). Knowledge work becomes locked into rigid formats: workflows bend to
templates, artifacts detach from context, and original intent is preserved only as implicit traces [57,
66, 92]. Collaboration is shaped accordingly, collapsing into linear exchanges of files, updates,
and summaries that fragment collective understanding [35, 37, 72]. In this setting, productivity
tools primarily mediate translation between representations, channeling evolving cognition into
transmissible outputs rather than supporting sustained coordination and co-creation [24, 36, 79].
The costs of this organization are tangible. Prior work suggests that knowledge workers spend
substantial time searching for and integrating fragmented information across systems [22]. This
fragmentation reflects a form of distributed cognition [47], in which understanding is dispersed
across people and artifacts, constraining opportunities for reflection-in-action [81].

Recent digital workspace tools have begun to soften the visibility of traditional files and formats
by supporting block-based content, conversational streams, and collaborative canvases. While
these systems offer more fluid local interactions, they largely operate atop the same underlying
infrastructures and do not fundamentally reconfigure artifact-level coordination or responsibility.
Moving beyond such increments, Agentic Media targets the structural foundations of digital media
themselves, rethinking how communication is coordinated and sustained over time.

2.3 Format-Centric Bias in AI Applications
Recent developments in artificial intelligence reveal a clear pattern: AI tools are increasingly
organized around predefined professional roles and establishedmedia formats [75]. General-purpose
systems routinely produce standardized documents, slide decks, and spreadsheets, while domain-
specific agents in areas such as law, healthcare, and finance generate familiar artifacts including
contracts, reports, and analyses [60]. Rather than rethinking how communication is structured,
these tools reinforce existing divisions of labor and format-bound modes of work.
Beyond content generation, AI is also used to produce software artifacts themselves, including

source code and executable programs. Yet even at this level, automation remains embedded within
the same communication topology: code is generated, serialized, and exchanged as discrete files,
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and coordination continues to revolve around artifact-level handoffs. As a result, the scale and
speed of production increase, while the underlying organization of communication remains un-
changed. Despite these advances, both levels of automation remain embedded in what we refer
to as a traditional communication topology: a structure in which people coordinate work primar-
ily by exchanging or co-editing static files. Within this topology, AI increases the volume and
speed of production without altering the underlying connections. As a result, gains in scale are
often mistaken for improvements in communication [42, 58]. A particularly revealing pattern of
this format-centric bias is the increasingly common over-generation and over-compression cycle
in AI-mediated communication. A minimal prompt often triggers the production of extensive
artifacts, e.g., long documents, detailed presentations, or comprehensive summaries, which are then
subsequently condensed by others into brief abstracts, bullet points, or short briefs for downstream
use [63]. While this cycle appears efficient, it repeatedly re-encodes communicative intent as
finalized artifacts, causing meaning to drift or fragment across successive stages of expansion and
compression [65, 76]. Rather than supporting sustained interpretation or shared understanding,
such cycles foreground artifact production while leaving the coordination and preservation of
meaning unresolved. Taken together, these developments reveal a consistent pattern: while recent
systems make local interactions more fluid, they largely operate within the same format-centric
structures and treat communication as a sequence of artifact-level exchanges. As a result, they
alleviate surface frictions without altering the underlying organization of communication itself.
Existing efforts across AI-assisted authoring, collaboration, and generative systems have ex-

panded what can be produced and how interactions unfold. Agentic Media builds on the devel-
opments by shifting attention from individual tools or interactions to communication itself as an
object of computation.

3 Agentic Media: A New Paradigm of Communication
Across communication studies, design, and computing, the term media has been used to refer
to channels of communication, materials for expression, and computational interfaces. Despite
this diversity, a shared assumption runs through most existing frameworks: media are treated
as structured artifacts through which communication occurs, while the processes that generate,
transform, and interpret those artifacts are handled externally by tools or systems. Media, in this
view, primarily function as vessels or containers for completed expressions. In this work, we take
this assumption as a point of departure. We approach media not only as representational containers,
but as integral components of communicative processes that shape how meaning is formed and
sustained over time. From this perspective, communication is not reducible to the exchange of
finalized artifacts, but unfolds through ongoing interaction.

This orientation builds on a long-standing insight across media theory, cognitive science, and HCI:
media are not neutral carriers of information. External representations actively shape cognition,
reasoning, and coordination, functioning as extensions of human thought [52, 64, 71]. When most
digital media are embodied as static representations, the burden of communication was placed on
the clarity, fidelity, and completeness at the moment of production. Once produced, artifacts were
expected to stand on their own, leaving interpretation and contextualization largely to humans.
Recognizing media as participants within communicative processes opens the possibility of

rethinking how media are positioned in communication. Media can be understood as processually
involved elements situated within the construction, negotiation, and stabilization of meaning over
time. This reframing motivates the proposal of Agentic Media as a new paradigm for understanding
digital communication. From this perspective, Agentic Media represent a shift toward active
partnership between humans and computational media. They foreground how communication
itself is structured, addressing limitations embedded in conventional static media formats.
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3.1 Defining Agentic Media
In this paper, we use the term Agentic Media to refer to computational media that participate
directly in communication by engaging with users during interaction. Under this framing, Agentic
Media are distinguished not by the presence of automation or intelligence, but by their role
within communicative processes. Whereas traditional digital media primarily transmit completed
expressions, Agentic Media remain involved as communication unfolds, supporting interpretation,
clarification, and revision as part of ongoing interaction. Meaning is thus not treated as fixed at the
moment of production, but as something that develops through use.
To illustrate this shift in role, we adopt the metaphor of the agent as a medium. Here, the term

agentic does not imply fully autonomous or goal-independent agency. Instead, it refers to the
medium’s participatory orientation within communication. Agentic Media operate in close align-
ment with human communicative intent and are scoped to the purposes of mediation, explanation,
and sensemaking.
Importantly, Agentic Media should be distinguished from general-purpose autonomous agents

designed to act in open environments or pursue independent goals. Their agency is bounded
by communicative context and intent: they function as intermediaries within communication,
rather than as actors operating on the world. Across different communicative arrangements,
what defines Agentic Media is not the specific configuration of participants, but the fact that the
medium itself participates collaboratively in realizing the communicative act. They foreground
contextual engagement, structured interactivity, and iterative meaning-making as core features of
communication, addressing limitations embedded in conventional static media formats.

3.2 Comparison with Traditional Media
Having clarified what distinguishes Agentic Media conceptually, we next contrast them with
traditional media to make these differences concrete. Table 1 outlines how Agentic Media differ
from traditional media along several communicative and cognitive dimensions. These dimensions
reveal a shift from static information transmission to adaptive, dialogical knowledge systems.
Each row represents a foundational change in how meaning is produced, maintained, and evolved
through interaction.
Traditional media operate under a transmission model, where authors encode meaning and

audiences decode it passively. Agentic Media instead instantiate a procedural communication model,
in which interaction becomes the site of meaning-making. Expressive structures are no longer
bound by fixed forms but are semantic and adaptive, responding dynamically to user intent and
situational context. Information delivery in traditional systems is pre-defined and linear, demanding
full cognitive responsibility from the user. Agentic Media redistribute cognitive effort: the system
actively scaffolds interpretation, offering clarification and feedback loops that adjust in real time.
Finally, while traditional media require manual revision and redistribution to evolve, Agentic Media
embody a living update mechanism that evolves during interaction, continuously re-aligning with
authorial goals while integrating emergent user perspectives.

As the comparison indicates, Agentic Media reconceptualize media as morphable communicative
AI systems. They do not merely present content interactively but sustain a dynamic interpretive
process. This enables joint cognition between human and system— amodel more suited for complex
cognitive activities such as collaborative analysis, decision support, and reflective sensemaking.
In this sense, Agentic Media are not a new content type, but a new epistemic infrastructure for
communication and thought.
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Dimension Traditional Media Agentic Media

Communication Model One-way transmission Goal-oriented dialogue integrating au-
thor intent and user feedback

Expressive Structure Fixed formats Semantic, procedural, and adaptive
structures

Information Delivery Static, pre-defined content Intent-driven responsive interactions
supporting runtime adaptation

Consumption Mode Linear reading, viewing, or watching Interactive exploration, clarification,
and iteration

Cognitive Load Entirely borne by the user Jointly supported by system via clarifi-
cation, scaffolding, and feedback

Evolution Mechanism Requires manual revision and distri-
bution

Continuously evolves during interac-
tions while preserving authorial intent

Table 1. Comparison between Traditional Media and Agentic Media

4 Experiencing Agentic Media
This section examines how communication is experienced when media participate actively in
the communicative process. With Agentic Media, communication is approached as a process
in which meaning unfolds over time through sustained engagement. Participants may enter an
interaction with different intentions or levels of understanding, and move fluidly between roles
such as explaining, questioning, interpreting, and refining meaning as the process evolves. We
ground this discussion in familiar communicative situations and examine how these everyday
practices are reorganized when the medium itself maintains context, responds to interaction, and
supports continuity across exchanges.

4.1 Agentic Media in Use: Rethinking Creation and Consumption
Traditional digital media largely structure communication around one-way reception, where infor-
mation is packaged into static artifacts and delivered to readers as finalized outputs. In this model,
interpretation is assumed to occur after publication, with readers1 bearing primary responsibility
and much of the interpretive burden for resolving ambiguity, filling contextual gaps, and con-
structing meaning from a fixed representation. Over time, forms of interactivity are introduced to
soften this rigid reception model. For example, interactive documents or responsive webpages allow
readers to navigate content and reveal additional details, typically based on predefined conditions.
Yet such responsiveness is realized through authored structures and predetermined paths, where
adaptation operates by selecting among known alternatives. More recent AI-driven tools (such as
ChatPDF [17] and NotebookLM [33]) further shift expectations around reception by normalizing
questioning, clarification, and re-expression during use. Readers increasingly treat media not as
endpoints to be consumed once, but as materials to be queried, transformed, and revisited. However,
these practices largely remain layered atop artifact-centered structures, leaving the underlying
passive organization of reception fundamentally unchanged.
In Agentic Media, consumption is no longer organized around receiving and interpreting a

finalized artifact. It unfolds as an ongoing process in which meaning is progressively shaped through
interaction, revision, and continuity across exchanges. Interpretation emerges through successive

1Here we use reader in a broad sense, encompassing audiences across modalities (readers, viewers, listeners, etc.).
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engagements with a medium that actively participates in sustaining context and responding to
uncertainty. From the reader’s perspective, engaging with Agentic Media is marked by several
recurring experiential patterns:

• Iterative exploration. Understanding develops through cycles of questioning, clarification,
and revisiting. Readers return to earlier ideas from new perspectives, with explanations
evolving rather than remaining fixed at first encounter.

• Dialogue shaping. Rather than following a predetermined narrative path, readers influ-
ence how explanations unfold by posing questions, indicating uncertainty, or requesting
elaboration. The communicative trajectory is shaped through successive exchanges instead
of one-time interpretation.

• Contextual continuity. Meaning accumulates across interactions. The medium carries
forward contextual information from prior engagement, allowing interpretation to build
cumulatively rather than resetting with each encounter.

Taken together, these patterns reframe consumption as participation in an ongoing communicative
process. What distinguishes Agentic Media is not greater interactivity alone, but the reorganization
of reception around continuity, negotiation, and progressive meaning-making. Readers engage
with media that sustain context and respond to uncertainty across exchanges, allowing meaning to
be progressively clarified, reformulated, and revisited over time.

Traditional authoring is organized around the production of fixed artifacts that are completed once
and then delivered to an audience. Creators design text, visuals, and structure with the expectation
that communication largely concludes at the moment of publication. Interpretation is assumed
to follow afterward, placing the burden of understanding on readers encountering a finalized
representation. Within this model, communicative context and process are rarely represented
explicitly. They are carried through authors’ judgment, experience, and anticipation of audience
needs. Adaptation tends to take the form of manual duplication or versioning. These adjustments
rely on tacit reasoning, making them difficult to externalize, reuse, or computationally support.
With Agentic Media, the logic of authoring shifts from producing static outputs to explicitly

designing how communication unfolds over time. Creators model communicative intent, structure
how information may be interpreted and revisited, and anticipate how interaction adapts to different
user contexts. They move beyond the role of content producers toward that of intent designers and
interaction planners. They articulate semantic structures, possible trajectories of interaction, and
conditions under which explanations, emphases, or representations may change. Authors may also
anticipate likely questions or points of confusion, and specify how the medium should respond as
goals, understanding, or context evolve.

Agentic Media also unsettle the assumption of one-time publishing that underlies most traditional
media. Different from treating publication as a terminal act, Agentic Media allow artifacts to be
instantiated and adapted over time. Authorial intent can be carried forward through feedback,
reuse, and revision. Under these conditions, authorship becomes distributed and incremental. Media
objects are no longer finalized products but evolving sites of communication which we refer to as
living media objects.

At the same time, Agentic Media do not position creation in opposition to traditional authoring
practices. Static, carefully curated artifacts remain valuable, particularly when authors seek control,
stability, or precision. The same communicative intent may be instantiated with varying degrees of
adaptivity. What changes is the scope of authoring itself: Agentic Media offer a broader design space
in which authors can decide when content remains fixed, when it may adapt, and how interaction
unfolds over time. The expanded possibilities of Agentic Media also do not necessarily imply greater
demands on authors. Although authoring increasingly involves articulating intent, structure, and
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Fig. 4. In the traditional model, creators and consumers engage separately with static media through manual
encoding and decoding processes, resulting in fragmented and often inefficient communication. In contrast,
the agentic media model integrates creators and consumers into dynamic interactions with an interactive
medium. This medium collaboratively assists creators in dynamically encoding content, enabling more precise
and semantically accurate expressions. It also supports consumers in achieving a more accurate and efficient
understanding, thereby reducing cognitive load and enhancing mutual clarity and communication efficiency.

possible trajectories of interaction, these considerations need not be managed manually or all at
once. Computational support may help surface, track, and organize communicative context and
interaction histories, allowing authors to work with richer expressive possibilities without being
constrained to linear production workflows.

The roles of readers and authors are also reshaped. As interaction becomes responsive, readers
are no longer limited to interpreting a fixed artifact. Through questioning, clarification, and revision,
they can directly influence how content is reformulated, reorganized, or revisited over time. At the
same time, authors gain visibility into how their communicative intent is received, misunderstood, or
extended in use. This ongoing feedback loop softens conventional separations between authorship
and readership. Contribution and interpretation are no longer strictly separated by publication
boundaries, but unfold through interaction. These dynamics also reshape how references and
connections between content units function. Instead of static citations or fixed links that serve only
as pointers, references can be treated as contextual relationships. Relationships among ideas may
be surfaced, elaborated, or contextualized during interaction, reflecting how content is actually
used and understood over time.

4.2 Illustrative Scenarios
We describe illustrative scenarios to make the interactional shifts discussed above perceptible.
Each scenario highlights a class of problems that conventional media formats handle poorly, and
illustrates how these problems are reconfigured when authoring, reception, and memory are treated
as ongoing, interactive processes in agentic media.

Problem 1: Sustaining Explanation Through Interaction. Conventional media formats treat ex-
planation as an artifact: authors encode meaning in advance, and readers interpret it after the
fact. When misunderstandings arise, they are addressed outside the medium through comments,
revisions, or separate exchanges, leaving interpretation structurally decoupled from content. As a
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result, understanding is repeatedly restarted. In customer support, this separation is evident in the
use of static manuals or FAQ pages designed to deliver fixed information at scale. Once published,
these materials cannot evolve with users’ questions or contexts. When explanations fail, users
must either re-interpret the same content or move the interaction elsewhere, restarting the process
rather than refining understanding through interaction.
In agentic media, this separation between explanation and interpretation is reconfigured. Ex-

planations are no longer treated as completed artifacts that must be prepared in advance and
repeatedly reinterpreted by users. They remain open to revision through interaction, allowing
questions, clarifications, and prior exchanges to directly shape how content is reformulated over
time. As a result, understanding can be progressively refined within the medium.

Problem 2: Maintaining Continuity Across Time. Many communicative settings require under-
standing to unfold across multiple encounters. Conventional educational media such as textbooks,
slide decks, or video lectures handle this poorly: when learners return to a concept, they encounter
the same representations regardless of prior interaction. Misunderstandings are not carried for-
ward, and progress depends on learners reconstructing context on their own. As a result, learning
proceeds as a sequence of disconnected attempts rather than as a continuous trajectory.

A student revisits a difficult concept across several study sessions. Each time, the student returns
with a slightly different question or partial understanding shaped by prior attempts. In conventional
educational media, this history is invisible to the medium: the same textbook chapter or recorded
lecture is encountered again, offering identical explanations regardless of earlier confusion. The
studentmust repeatedly reconstruct context and re-establish understanding, treating each encounter
as a fresh start.
With agentic media, this pattern is reconfigured. When the student returns, prior interactions

remain available to shape how the material is reintroduced. Explanations are reframed in light of
earlier misunderstandings, examples shift to address unresolved questions, and emphasis changes
as understanding evolves. Continuity is no longer maintained solely through the student’s own
memory, but becomes a property of the interaction itself, allowing learning to proceed as a sustained
communicative process. This shift extends beyond learners: instructional intent and explanation
are no longer fully fixed at the moment of authoring, but remain open to revision through ongoing
interaction. This reconfiguration should not be read as another form of teacher agent, but as a
structural shift in how information and interaction are organized.

5 Three Layers of Agentic Media
Agentic Media requires new structures that can engage users, manage meaning as an ongoing
process, and preserve continuity over time. We introduce three layers to address how these demands
are organized within a medium, offering structural perspectives for reasoning about where and how
agentic behavior manifests in communicative practice. Broadly, these layers attend to how meaning
is surfaced in interaction, coordinated across communicative processes, and carried forward.

The Communicative Interface. At the most visible level, Agentic Media begin where communi-
cation meets its expressive surface. In traditional systems, user interfaces are designed for fixed
scenarios, each layout, flow, and interaction pattern corresponding to a predetermined set of user
goals and scenarios. Even with today’s so-called generative UIs, systems largely reproduce new
combinations of existing components within pre-authored interaction grammars [19, 44, 56, 91].
They remain mechanisms of user control, structures through which users act upon a system to
produce outcomes. What they rarely support is the ongoing process itself, the back-and-forth
through which communicative partners align intention and understanding.



Agentic Media: Reimagining the Future of Communication 11

Coordination, State Management, Context Stabilization

Expression, Interpretation, Alignment 

Agentic Memory

Collaborative Process

Communicative Interface

Continuity, Accumulation, Plasticity

Fig. 5. Agentic Media are organized into three interrelated layers: an interface layer that supports expression,
interpretation, and alignment; a process layer that coordinates activity through state management and
context stabilization; and a memory layer that carries interaction forward over time.

Within Agentic Media, the interface is reimagined as a co-expressive surface. The Communicative
Interface is a shared medium through which both humans and systems articulate, interpret, and
adjust meaning. Rather than a static screen or generated layout, it functions as a living space of
alignment, where representations shift in response to how communication unfolds. Through multi-
modal inputs, adaptive representations, and iterative clarification, such an interface moves beyond
enabling actions toward enabling mutual intelligibility. It transforms the surface of interaction
from a site of manipulation into a site of co-construction.
This shift dissolves the traditional boundary between interface and content. The interface

no longer merely frames interaction or executes commands; it participates in the formation of
understanding. In this sense, the design of interaction becomes inseparable from the communication.
Media cease to be containers or channels and begin to act as partners in sense-making.

The Collaborative Process. Communication involves many kinds of work: explaining and elaborat-
ing, questioning and clarifying, gathering evidence, forming and revising arguments, and adjusting
tone or structure for different audiences. These activities rarely occur in a fixed sequence. They
overlap and shift as people respond to one another, continually redefining what needs to be said
and how it should be understood. To communicate is therefore to manage an evolving process
that balances expansion and condensation, maintains coherence across changing perspectives, and
sustains mutual understanding over time. From a computational perspective, communication may
be understood as a form of process management in organizing collaboration around meaning.

In traditional computing, process management refers to how an operating system schedules exe-
cution, allocates resources, and coordinates concurrent operations. Borrowing this idea, the process
layer of Agentic Media can be viewed as a collaborative management system for communication. It
still involves recognizable tasks such as explaining a point, summarizing progress, or reframing
an argument, while extending beyond execution itself. The goal here is to manage participation:
aligning intentions, maintaining shared context, and coordinating how communicative actions
unfold. The medium may track goals, manage references, detect ambiguity, or suggest rhetorical
strategies such as elaboration, comparison, and synthesis. Humans, in turn, tend to undertake
the more reflective and higher-level aspects of communication, such as setting priorities, shaping
goals, and defining the strategic direction through which meaning evolves. The boundary between
human and computational activity remains flexible, and the process layer helps their combined
actions stay coherent as contexts evolve.
When communication involves multiple participants, the demands of process management

become more adaptive and relational. Several contributors may interact through the same medium



12 Yun Wang and Yan Lu

in parallel, creating, reviewing, and responding, while their roles shift as understanding develops.
The medium is expected to sustain a shared state of communication, record decisions, and preserve
continuity as the interaction evolves.
In a broader view, the process layer sketches a computing model oriented to coordination and

interpretation. Its responsibility extends from organizing communicative tasks to governing agency:
allocating initiative between people and the medium, deciding when to hand off or escalate, and
restoring control when context or stakes change. Therefore, agency is both a capability of the
medium and a resource to be managed across participants. By managing initiative, responsibility,
and continuity together, the collaborative process layer enables collaboration to scale while keeping
goals, roles, and meanings aligned.

The Agentic Memory. In conventional systems, information is stored as predefined data (e.g., files,
records, or database entries) that capture interactions as discrete snapshots and finalized outcomes.
These structures preserve what has already happened but remain separate from the processes that
produced them. They store results rather than continuities. As Agentic Media operate through
ongoing interaction, such static forms of memory become insufficient.

A medium that manages communication as a process must also sustain the traces, revisions, and
reinterpretations that accumulate within it. Here, memory is no longer an archive of finished states.
It becomes a space where knowledge and experience continue to evolve.

Within this space, different forms of memory can coexist: transient buffers for immediate context,
episodic traces of interaction, stable conceptual structures, procedural routines, or reflective records
of learning and change [90]. Together they enable continuity across time and interaction, allowing
the medium to remember not only what was said but also how meaning developed. Accumulated
memory turns storage into participation. It carries forward the unfinished aspects of prior exchanges
and links them to what follows. In practice, this may appear as persistent records such as annotated
dialogues or evolving drafts; semantic representations that abstract recurrent communicative
structures into conceptual knowledge; or adaptive behavior, where memory informs how the
medium adjusts its tone, modality, or explanatory strategy.

Technically, such memory extends beyond the schema-bound logic of files and databases. Instead
of storing predefined structures, it may integrate both structured and adaptive representations:
some parts remain explicit and verifiable, while others emerge from patterns formed through
learning and interaction. These modes of representation can coexist within the same medium,
linking stable knowledge with experience that reorganizes itself over time. The specific mechanisms
of such memory are left open for future exploration. What the present discussion of Agentic Media
emphasizes is the shift: from storing predefined results toward maintaining an evolving continuity.
Therefore, the memory layer supports the plasticity of Agentic Media, enabling information,
interpretation, and experience to accumulate and adjust over time, so that the medium can sustain
a developing continuity of understanding.

6 Research Opportunities and Challenges
6.1 Why Now: Readiness Across Models, Infrastructure, and Mental Models
Recent advances across AI models, supporting infrastructure, and user expectations jointly make
Agentic Media newly plausible as a systematic direction rather than a speculative idea. First, recent
generations of large language models have expanded the feasible interaction envelope: long-context
processing, real-time multimodal reasoning, and higher-quality on-the-fly synthesis enable media
to sustain richer interactive trajectories than earlier systems could support. Second, the maturation
of deployment infrastructure lowers the barrier from prototypes to reliable systems. Platforms
such as AWS Bedrock [83] and OpenAI Assistant [73] increasingly integrate long-term memory,
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function calls, and Retrieval-Augmented Generation (RAG), while open-source frameworks such
as LangChain [55] standardize orchestration and deployment pipelines. Together, these reduce
engineering friction and make persistent, tool-using, memory-augmented interaction a practical
default. Most critically, user mental models are shifting. Rapid adoption signals of AI suggest that
interactive, participatory expectations are becoming normalized. Under these conditions, treating
communication as an ongoing process becomes thinkable and increasingly demanded.

6.2 Intent as a First-Class Citizen
As analyzed in Section 2, contemporary digital authoring systems implicitly encode authors’
communicative intent within rigid formats. For instance, when authors choose a particular slide
layout or heading style in PowerPoint or Word, their intent, such as emphasizing a key concept,
summarizing complex information, or signaling a transition between topics, is obscured within
visual or structural conventions. This implicit treatment of intent has several critical consequences.
First, it restricts the capacity of digital systems to dynamically adapt content to varying audience
backgrounds, knowledge levels, or interaction histories, thereby forcing content consumers to
manually interpret or reconstruct the original communicative purpose. Second, implicit intent
reduces content reusability, as secondary authors or agents tasked with remixing or repurposing
media artifacts have to reverse-engineer authorial intention from indirect cues. Third, it prevents
emerging intelligent agents and adaptive systems from effectively interacting with or dynamically
reshaping media content in personalized or contextually adaptive scenarios.

Agentic Media propose treating intent as an explicit, first-class citizen within media creation and
interaction. Rather than embedding intent implicitly within fixed formats, authors could explicitly
declare communicative goals, anticipated contexts, and desired user interactions, either through
structured markup, natural-language annotations, or dynamically inferred intent representations
captured during authoring. Such explicit representations of intent, potentially implemented as
intent graphs or metadata annotations, could empower intelligent rendering engines and interactive
agents to dynamically compile, reorganize, and present content, adapting presentation logic, detail
granularity, narrative pathways, and interaction modalities in real-time according to audience
characteristics and evolving interaction contexts.

Future research might explore whether authors prefer explicitly declaring intent via structured
prompts or annotations, or whether implicit inference mechanisms based on authoring actions
could reliably infer intent without disrupting creative flow. Additionally, there is significant scope
to investigate computational models and architectures that dynamically interpret and respond to
explicitly encoded intent, leveraging interaction paradigms such as adaptive hypermedia, intent-
driven dialogue systems, or interactive storytelling [20, 74].

Evaluating intent-centric authoring and compilation systems requires rigorous empirical methods
and clearly defined metrics. Prior work on adaptive hypermedia [13], cognitive load theory [86],
organizational memory [3], and human–AI interaction guidelines [8] suggests useful criteria. Key
evaluation dimensions include content adaptability, reduced cognitive burden, increased rates of
content reuse, and improved user satisfaction stemming from enhanced context-awareness and
interaction responsiveness.

6.3 From Static Files to Dynamic Communication
At the architectural level, contemporary digital ecosystems are anchored in a file-centric organiza-
tion, structured around layers of files, file systems, applications, and operating systems. Within
the framing developed above, replacing files with databases does not fundamentally alter this
representational rigidity. While this design has historically facilitated interoperability and platform
standardization, it also reinforces a linear workflow (creation → distribution → consumption) in
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Fig. 6. A conceptual view of Communication Architecture in Agentic Media. One way to reason about how
communicative intent, semantic structure, interaction, and memory may be coordinated across author and
viewer runtimes.

which knowledge is encapsulated in finalized artifacts and meaning must be re-activated through
separate acts of human interpretation.
Agentic Media motivates rethinking this organization from the perspective of communication-

as-process. Figure 6 provides one conceptual lens for reasoning about where such structure might
reside when media participate directly in communication. Central to this lens is the notion of
Communication Architecture: a computational representation of communicative intent and
informational structure that is typically left implicit—carried only in human cognition or informal
artifacts such as paper notes or whiteboard sketches [45, 68, 77, 80]. Communication Architec-
ture may encode (or help infer) components such as communicative goals, content organization,
narrative structure, and interaction strategies. Externalizing these components into manipulable
representations can enable runtime adaptation, and more fluid human-AI collaboration, reducing
the burden on users who otherwise have to repeatedly interpret and restructure content across
contexts. Importantly, Communication Architecture is not committed to a single representational
form. It may be explicit and inspectable, neural and distributed, or hybrid, combining symbolic
structure with learned representations [11]. Determining when these representations should be
visible, editable, or purely internal remains an open research question spanning AI and cognitive
science. A foundational principle, however, is consistent: the medium should computationally assist
users in structuring, organizing, and interpreting information in ways that improve communicative
efficiency and cognitive usability [8].
Finally, this perspective suggests a bridge between human-facing interaction surfaces and

machine-facing internal representations [54, 62]. Rather than treating interfaces as static shells
around opaque models, Agentic Media invites a continuous loop in which intent, context, and inter-
action history are progressively encoded, interpreted, and revised across internal and external layers.
In this sense, Communication Architecture functions as a cognitive scaffold for communication,
and a design space for exploring how communication-centric computation could be organized.

6.4 Dynamic Co-creation between Creators and Receivers
Compared to traditional “authored once, then consumed passively” paradigm, Agentic Media propose
a different paradigm of “dynamic, continuous co-creation.” Rather than treating media as finalized
artifacts, Agentic Media position them as perpetually evolving interactive objects. Creators and
consumers interact continuously and symmetrically, jointly influencing content through ongoing
feedback loops and iterative co-creation. This continuous co-creation not only enriches the original
content through sustained interaction but also extends content lifespan and relevance by making
it responsive to the evolving intentions and contexts of diverse user groups. Realizing this vision
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demands both conceptual innovation and technical infrastructure. Specifically, it requires embed-
ding flexible, real-time interaction channels directly within media, enabling immediate feedback,
annotation, modification, and restructuring. Technically, content should be dynamically compiled
and adaptively rendered based on continuous streams of user interaction data and contextual cues,
transforming static presentations into living communication processes.

With the media itself serving as a collaborative environment for iterative knowledge building, the
boundaries between authorship and readership blur. Future research and design opportunities in this
area include developing open-ended content structures capable of accommodating real-time user
modifications, building responsive feedback interfaces and interaction channels directly into media
frameworks, and engineering technical platforms that support seamless dynamic restructuring
and adaptive compilation. Critical evaluation metrics might include measuring content evolution
frequency, the depth and quality of user-generated interactions, and improved alignment of media
content with evolving user needs and contextual dynamics [6, 8]. Ultimately, the continuous
co-creation enabled by Agentic Media turns passive consumption into active participation and
positions media as ongoing, collaborative dialogues.
An important aspect of Agentic Media lies in its inherent autonomy, introducing uncertainty

beyond the original intent of authors. Specifically, AI-driven mechanisms within Agentic Media
may autonomously extend, interpret, or modify content in ways not explicitly envisioned by
creators. Effectively representing and managing the scope of this autonomy is thus a crucial challenge.
Reflecting further, media inherently involves ambiguity in semantic communication,no medium
fully captures or transmits an author’s exact intention without interpretation. Similarly, Agentic
Media embraces this interpretive nature rather than seeking unattainable semantic precision.
Its objective is not absolute accuracy, but more effective semantic expression through runtime
adaptability and interaction-driven refinement. Ultimately, the efficacy of Agentic Media will
depend heavily on thoughtful and precise system design choices, as well as user interaction
patterns. Ensuring optimal alignment between AI autonomy and authorial intent remains a central
challenge and a promising direction for future research.

6.5 Role Fluidity and Agency
Digital media today typically enforce distinct user roles, separating authors who produce content,
readers who consume it, editors who revise it, and reviewers who critique it [38, 57, 94]. While
this separation simplifies workflows, it also restricts engagement by confining individuals to
narrowly defined, passive interactions. Agentic Media disrupt this rigid model by advocating for
role fluidity: seamless transitions among traditionally distinct roles. In this paradigm, boundaries
between creator and consumer, author and reader, or editor and reviewer are intentionally blurred,
allowing users to shift roles as their intentions and contexts evolve. Such fluidity not only enhances
user agency,enabling immediate contributions or revisions,but also fosters richer collaboration
and collective knowledge generation. This vision goes beyond mixed-initiative interaction [46]:
roles in communication are not only negotiated between humans and systems, but also among
human participants themselves, blurring the boundaries between author, editor, reviewer, and
reader. Achieving role fluidity requires both conceptual and technical advances. Interfaces can
encourage smooth transitions from passive consumption to active co-creation, while technical
foundations might include fully editable content objects, transparent edit histories, and adaptive
feedback mechanisms that suggest role shifts based on user behavior. By enabling role fluidity,
Agentic Media transform media consumption into active participation.
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6.6 Adaptive Interaction Surfaces
One of the central technical challenges is bridging the gap between the static nature of traditional
interface layouts and the inherently dynamic, context-sensitive interactions users increasingly
expect. Existing media interfaces are poorly equipped to respond to users’ real-time behaviors,
rapidly changing intentions, or evolving environmental contexts. Thus, a critical frontier in Agentic
Media research lies in developing adaptive interaction surfaces that are capable of real-time,
personalized adjustments to user actions, intentions, and contexts.

Recent HCI research has begun to explore this vision of adaptivity [48]. For example, task-driven
data models can directly generate user interfaces that change in response to underlying transforma-
tions [14]. Chat-based interfaces have been enhanced with adaptive GUI components that surface
controls or visualizations on demand, expanding conversational interaction into richer multimodal
workflows [39, 44]. Other work has introduced multi-layered textual exploration, where documents
reorganize or unfold according to user goals [85]. These efforts highlight an expanding horizon for
adaptive interaction, suggesting directions toward dynamic content presentation, conversational
augmentation, and reconfigurable graphical components. Delivering such adaptivity at scale, how-
ever, requires system-level support. Approaches such as event-driven architectures [43], real-time
context processing frameworks [2, 15], and lightweight runtime models to ensure responsiveness
and coherence in dynamic interfaces. Key challenges include managing latency so that adaptations
feel seamless [16, 69], maintaining state coherence across dynamic updates [88], and executing mod-
els efficiently. Looking ahead, opportunities remain in advancing dynamic user modeling [13, 29]
and proactive interaction prediction [26, 46]. Establishing evaluation metrics—such as adaptation
rate, improvements in user task performance, user satisfaction with responsiveness, and quality of
dynamically generated content—will be critical for systematically validating progress.

6.7 Toward an Agentic Media Ecosystem
Current applications are built as isolated, task-specific tools. AI is similarly embedded in narrow
domains, such as virtual assistants for daily tasks, specialized design software, or code autocomple-
tion engines. Each of these applications manages its own interaction logic, memory, and context in
isolation. As a result, this isolated architecture inevitably leads to fragmented knowledge manage-
ment and inconsistent user experiences [92]. Users often find their workflow disrupted by having to
switch between separate applications, each unaware of interactions or context established elsewhere.
Addressing these challenges calls for transitioning toward a more unified and general-purpose
Agentic Runtime environment across three aspects: tools, infrastructure, and ecosystems. From the
tool view, there needs to be an evolution from conventional, format-bound editors to new authoring
platforms explicitly modeling communicative intent and supporting dynamic content generation.
From the infrastructure view, digital systems should transition from traditional static file systems to-
ward interactive runtime environments capable of dynamically responding and adapting. From the
ecosystem view, it is essential to change from traditional linear broadcast-oriented models toward
ecosystems emphasizing ongoing, interactive, and collaborative meaning-making. Achieving these
transitions individually is insufficient; only when tools, infrastructure, and ecosystems transform
cohesively can Agentic Media move beyond isolated experiments and fully integrate into everyday
digital communication. Looking ahead, pursuing this vision raises difficult but exciting research
challenges: how to migrate from today’s fragmented tools without disrupting existing practices;
how to design infrastructures that manage latency, memory, and context coherently at scale; and
how to foster ecosystems that align incentives for developers, communities, and industries. Meeting
these challenges will be essential to transform digital media into dynamic, interactive spaces that
continuously co-create and evolve shared knowledge.
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6.8 Governance, Ethics, and Sustainable Systems
Deploying Agentic Media at scale will inevitably surface questions of privacy, transparency, authen-
ticity, and accountability. The very qualities that make these systems powerful, e.g., real-time adap-
tation, continuous co-creation, and deep personalization, also intensify risks of misuse, algorithmic
bias, or erosion of trust. Addressing these challenges requires embedding responsible governance
directly into both technical design and ecosystem planning. Emerging privacy-preserving and
transparency-enhancing methods, such as federated learning, differential privacy, and explainable
AI, offer promising avenues. They allow systems to adapt or personalize while reducing exposure
of sensitive information and making decision logic more interpretable [7, 21]. Embedding such
safeguards into dynamic, large-scale media environments remains an open research frontier, and
doing so will be crucial to ensure that Agentic Media develops not only as a technically powerful
paradigm but also as one aligned with societal values of trust and accountability.

7 Conceptual Lineage and Related Perspectives
The termmedia has grown increasingly diffuse. In communication studies, media are seen as vehicles
of meaning; in design and HCI, as materials for interaction; and in computing, as information
interfaces. This breadth has been historically productive but has also blurred the boundary between
media and the tools used to construct them.
In most existing frameworks, authoring tools operate externally to media formats: humans

employ tools to create the media artifacts through which communication occurs [27, 61]. For
instance, a presentation tool is not itself a medium but a means for producing one. In this paper,
we retain this formal distinction to define media as structured containers for communication that
carry and shape meaning.
A long-standing body of work across media theory and cognitive science has emphasized that

media are not neutral carriers of information, but actively shape cognition, social interaction, and
cultural practice. In 1964, Marshall McLuhan famously asserted that “the medium is the message,”
highlighting that the inherent characteristics of any medium profoundly shape cognitive processes,
social interactions, and cultural patterns [64]. Cognitive science further expanded upon this insight
by examining how external representations function as extensions of human cognition. Edwin
Hutchins introduced the concept of distributed cognition, demonstrating that cognitive processes
extend beyond individual minds to include interactions with environmental structures and social
contexts [47]. David Kirsh similarly emphasized how external representations such as physical
arrangements and visualizations reduce memory load while actively facilitating cognition by
transforming abstract problems into spatial and perceptual tasks [52].
Related theories further developed this perspective by examining the role of external artifacts

in shaping thinking and action. Andy Clark’s theory of the extended mind argues that cognitive
processes depend fundamentally on ongoing interactions with external media [23]. Don Norman
likewise stresses that representations shape cognitive outcomes by structuring how people perceive,
interpret, and act on information [71]. Within HCI and visualization research, Edward Tufte and
Jakob Nielsen have critiqued rigid digital formats for constraining cognitive flexibility. Tufte criti-
cizes linear, slide-based presentations for oversimplifying complex ideas and restricting cognitive
depth [89], while Nielsen emphasizes that static, non-interactive document formats such as PDF
discourage exploratory reading and limit dynamic collaboration [70].
Parallel to these cognitive perspectives, early visions of computational media sought to move

beyond linear textual formats by treating media as active partners in thought. Douglas Engel-
bart proposed computational systems designed to augment human intellect through non-linear,
interactive environments capable of supporting collaboration and knowledge management [28].
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Ted Nelson’s hypertext and hypermedia concepts similarly emphasized associative, networked
structures that better reflect human thought processes [67]. Alan Kay’s notion of the “active essay”
further expanded this vision by proposing dynamic content that could simultaneously function
as explanatory medium and exploratory tool [50]. Building on these ideas, Aarseth’s concept
of Cybertext reframed media as systems with intrinsic feedback loops, where meaning emerges
through traversal rather than passive reception [1].

Despite their conceptual influence, these early visions remained largely theoretical, constrained by
the technological limits of their time. Media could invite interaction, but they could not themselves
participate in it. Advances in generative artificial intelligence introduce a different technological
substrate, extending computation from processing information to participating in communication.
Within this context, Agentic Media can be understood as synthesizing insights from distributed
cognition, hypertext theory, and generative AI, reframing media from static end-products into
adaptive conversations that negotiate meaning in use. Rather than placing the burden solely on
representation, Agentic Media foreground the dynamic interplay of sender, receiver, and medium,
uniting representation and transmission as inseparable dimensions of the communicative process.

8 Scope and Limitations
This paper offers a conceptual framework. Its illustrative cases are intended to provoke reflection
rather than to demonstrate technical feasibility. Questions of autonomy, agency, and internal
mechanism design are intentionally left open and are not addressed in this paper. This scope
entails important limitations. Technically, open challenges remain in achieving semantic alignment,
ensuring interaction coherence, and handling ambiguity at scale. Methodologically, future empirical
studies are needed to examine adoption trajectories, long-term use, and potential failure modes.
Socially, agentic communication raises questions of authorship, accountability, and governance that
extend beyond interface design. Addressing these limitations will require sustained collaboration
across HCI, systems design, and the social sciences.

9 Conclusion
This paper set out to examine a largely unspoken assumption underlying contemporary digital
media: that communication can be adequately modeled as the production and transfer of finalized
representations. By tracing how format-centric infrastructures once stabilized coordination, and
how this stabilization erodes as AI lowers the cost of generation and re-expression, we argued
that the central challenge of knowledge work has shifted. The difficulty now lies less in producing
content than in sustaining communication as meaning evolves across interaction, context, and
time. We introduced Agentic Media as a conceptual response to this shift. Agentic Media frame
communication itself as an active, operable process, one in which intent, interaction, and history
can be explicitly represented and continuously negotiated. Agentic Media are not presented as
a finalized solution or a closed taxonomy, but as a way of naming a structural reorientation in
how media participate in meaning-making. Agentic Media do not simply extend existing tools or
interfaces. It is a different way of reasoning about media, computation, and collaboration, one that
foregrounds communication as a first-class computation object. By articulating this perspective, we
hope to make visible a set of assumptions that have quietly shaped digital work, and to offer a shared
conceptual anchor for thinking about how communication-centered media might be understood,
critiqued, and explored. The history of media is a history of transformation: from papyrus to paper,
from pixels to prompts, each shift has reshaped what we express and how we think together. In
this context, Agentic Media mark a possible next step, one that reframes the relationship between
humans and media around ongoing communication, where authorship becomes less singular,
communication more adaptive, and knowledge more explicitly processual.
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