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Figure 1: This article presents Reframe, a web-based Creative Coding environment for p5.js that rethinks versioning as a
creative practice. The interface brings together non-linear navigation across frames and explorations, direct code editing,
parameter-level exploration, and continuous visual feedback, supporting users in revisiting, comparing, and further developing

evolving directions of a code-based artwork.

Abstract

Creative Coding is characterized by iterative and exploratory work-
flows oriented toward open-ended outcomes. Practitioners make
small adjustments to parameter values and code structure, where
even minor edits can produce drastically different visual results.
Yet existing tools offer limited means for tracking this process, and
creative coders rely on time-consuming strategies to save, inspect,
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compare, and revisit prior versions. More importantly, this is not
only a practical limitation but also a conceptual mismatch: the tools
used to manage versions can shape and potentially constrain the
creative process itself. This article derives design considerations and
presents Reframe, a web-based Creative Coding environment for
p5.js that seeks to support creative work by rethinking versioning.
By distinguishing between structural and value-level change and
combining non-linear navigation, direct code editing, parameter-
level exploration, and continuous visual feedback, Reframe is de-
signed to support divergence, reflection, and continued iteration
while keeping source code as the creative medium.
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1 Introduction and Background

Creative Coding (CC) refers to the practice of using programming
as a medium for artistic expression and creative exploration [11,
16, 25]. It is characterized by iterative workflows oriented toward
open-ended outcomes, where coding does not simply implement a
predefined specification but actively participates in the discovery
of ideas, forms, and directions [15]. In this sense, CC aligns with
what Beth et al. [2] describe as exploratory programming: a mode
of programming in which code is used as a medium to experiment
with ideas rather than to implement a predetermined solution [22].

In practice, this exploratory nature translates into workflows
shaped by continual reuse, small adjustments, and situated exper-
imentation. CC practitioners frequently work by modifying ex-
isting code-based works, or sketches, through parameter tuning
and successive variations rather than composing each sketch from
scratch [30]. In these workflows, even minor edits to parameter
values or code structure can produce drastically different visual
outcomes, making iteration unfold through multiple partial and
alternative states of a sketch.

Existing tools offer limited support for saving, inspecting, com-
paring, and revisiting such states in meaningful ways, often lead-
ing practitioners to rely on manual and time-consuming strate-
gies [4, 13, 21, 33]. More importantly, this is not only a practical
limitation but also a conceptual mismatch: traditional version con-
trol systems are grounded in models of linear progression and
stable revision histories that do not align with the exploratory
and iterative nature of CC [20, 32]. Indeed, prior work has argued
that versioning in creative contexts must be understood differently
from linear software development, as the tools used to manage
versions can shape—and potentially constrain—how creative work
is explored, interpreted, and revisited over time [23, 29].

Reframing this problem requires approaching versioning not
simply as a mechanism for storing and retrieving prior states, but
as a design space for supporting creative practice. In this sense,
versioning in CC should be understood within the broader context
of Creativity Support Tools, as a question of how interactive systems
might better support exploration, discovery, and the development of
ideas over time [9, 14, 27]. More specifically, the notion of Creative
Version Control Systems proposed by Sterman et al. provides a
useful lens for understanding versioning in creative domains as
a practice shaped by divergence, reuse, reflection, and alternative
directions rather than by linear progression alone [29].
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This perspective informed a set of design decisions aimed at
aligning versioning with the exploratory character of CC. Rather
than treating iteration as a linear sequence of revisions, the system
is designed to support divergence, to distinguish between opening
new directions and exploring within them, to foreground visual
reasoning as part of the creative process, and to support explo-
ration through direct engagement with code. Taken together, these
decisions articulate an approach to versioning that aims to better
support divergence, reflection, and exploration in CC. Against this
background, we present Reframe, a web-based CC environment for
p5.js [17] (a JavaScript library for CC inspired by Processing [7],
reinterpreted for the web, and a central reference in CC practice)
that embodies these design decisions.

2 Design Considerations

The design of Reframe is shaped by a set of design considerations
that emerge from tensions in CC practice and from the need to
rethink versioning beyond linear models of revision. We discuss
these considerations below.

Supporting divergence rather than linear progression. A
first design consideration was to avoid representing iteration as a
single linear history. In CC, returning to a prior state does not nec-
essarily mean reverting progress or recovering an earlier “correct”
version; it can instead serve as a point of departure for a differ-
ent creative direction. Representing version histories as a single
sequence risks imposing a model of progress that is poorly aligned
with the exploratory nature of the practice [23]. Reframe was there-
fore designed to support divergence as an ordinary part of iteration,
allowing prior states to remain available not only as records of
where a sketch has been, but as points from which new trajectories
can emerge [29, 30].

Distinguishing new directions from exploration within them.
A second design consideration was that not all changes in a sketch
play the same role in the creative process. In CC, some changes
introduce a new structural direction, while others explore possibili-
ties within an existing one through parameter tuning and localized
adjustments. Treating both as equivalent revisions risks flatten-
ing the exploratory character of iteration, obscuring how a sketch
develops over time, and limiting opportunities for reflection and
comparison across alternative directions [13, 29, 30]. Reframe was
therefore designed to distinguish between opening a new direc-
tion and exploring within it, allowing different forms of change to
be organized and revisited in ways that better reflect their role in
practice.

Designing for visual reasoning during iteration. A third de-
sign consideration was that, in CC, visual output is not merely a
final result but an active part of the iterative process. Practitioners
do not only modify code; they also interpret, compare, and evalu-
ate its visual consequences as they work. Prior work on creative
versioning suggests that earlier states can function as a palette of
materials for reflection, comparison, and reuse rather than as su-
perseded steps in a linear progression [29]. Likewise, research on
programming tools for visual artists shows that practitioners often
reason about code by inspecting its visible effects as they work [12].
Supporting iteration therefore requires more than preserving code
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states alone: it also requires treating visual outcomes as resources
for reasoning, reflection, and comparison throughout the process.

Supporting exploration through direct engagement with
code. A fourth design consideration was that supporting explo-
ration in CC should not require displacing the user’s engagement
with code as the primary creative material. In this context, automat-
ing variation or proposing alternatives too early risks narrowing
the space of possibilities before practitioners can explore and inter-
pret them for themselves. Since even small modifications can lead
to markedly different visual outcomes, seemingly minor changes
may open unexpected creative directions that are difficult to antici-
pate in advance [30, 32]. A versioning tool should therefore support
exploration not by generating or selecting alternatives on behalf of
the practitioner, but by making the ongoing process more visible
and revisitable while keeping creative action grounded in direct
code manipulation.

3 System Overview

Figure 1 shows Reframe’s interface. We present it here in terms of
how its main regions support the design decisions outlined above
and organize iterative work in CC.

A flexible workspace for history and action. Reframe orga-
nizes the workspace into two tightly coupled regions that support
complementary aspects of iterative work in CC. The upper region
is dedicated to navigating the evolving history of a sketch through
Frames (Fig. 1A) and Explorations (Fig. 1B), while the lower region
supports direct engagement with code and visual output through
the Code Editor (Fig. 1D) and Canvas (Fig. 1E). A horizontal divider
with a draggable handle between both regions allows users to redis-
tribute space and shift attention between historical navigation and
active work on the sketch as needed. This flexibility is important
because visual representations play a central role across the sys-
tem. Keeping prior frames and explorations continuously available
together with their corresponding code and visual output requires
giving users control over how much space is devoted to each view,
so they can move across previous states while preserving a clear
and consistent view of the sketch they are currently inspecting or
developing.

Navigating frames and explorations. Within the upper re-
gion, Reframe distinguishes between Frames (Fig. 1A) and Explo-
rations (Fig. 1B). Frames represent structurally distinct states of a
sketch and are displayed as connected nodes that trace successive
creative directions over time, while explorations capture value-level
developments within a selected frame. A vertical divider between
both panels allows users to redistribute space according to the den-
sity of frames or explorations they need to inspect. The Frames
panel also supports direct spatial navigation, allowing users to
drag nodes, pan across the workspace, and use zoom and recenter
controls to keep growing nodal structures legible.

New states are created through the Capture Sketch action (Fig. 1C):
when the current sketch is captured, Reframe determines whether
it should be registered as a new frame or as an exploration, depend-
ing on whether the detected change is structural or value-level;
this distinction is illustrated later in the next section through a
simplified code example (Fig. 2). In both cases, captured states are
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represented through visual thumbnails of the canvas, allowing users
to navigate the evolving history of a sketch through visual thumb-
nails coordinated with the corresponding code state. Clicking the
visual thumbnail of either a frame or an exploration updates the
lower workspace to display the corresponding code state and visual
output, both of which remain directly editable. As a result, any
previously captured state can become a new point of departure for
further work, allowing the nodal structure to grow from multiple
locations rather than unfolding as a single linear progression.

Exploring through code, tuning, and visual feedback. The
lower region of Reframe combines the Code Editor (Fig. 1D) with the
Canvas (Fig. 1E), keeping code manipulation and visual feedback
tightly coupled throughout the process. The editor remains the
primary site of creative action, while the Tuning Console (Fig. 1F)
supports exploration within the currently selected frame by al-
lowing users to add variables directly from the editor through the
@ icon displayed next to variables with previously explored val-
ues. Once added to the console, these variables can be adjusted
individually or in combination, drawing on values from prior explo-
rations associated with the active frame. In fact, the sketch shown
in the canvas in Fig. 1 does not correspond to a previously captured
exploration, but to a new configuration produced through the re-
combination of three variables in the Tuning Console. When such
a configuration becomes relevant, it can be saved directly from the
Tuning Console as a new exploration.

Across these interactions, the Canvas (Fig. 1E) remains the shared
visual surface through which prior states are revisited and ongoing
changes are interpreted. Whether users edit code, navigate frames
and explorations, or adjust variables through the Tuning Console,
the current visual state provides a continuous basis for comparison
and further development. The canvas area also includes lightweight
controls for saving the current visual state as an image and for re-
running the sketch from scratch when needed.

4 Implementation notes

Reframe is implemented as a web-based environment for p5.js, using
React [28] and TypeScript [19] for the interface and application
logic. Sketches are edited as JavaScript code and executed directly in
the browser, keeping the code editor and canvas tightly coupled so
that changes in code are immediately reflected in the visual output.
When a sketch is captured, Reframe stores the corresponding code
state, a thumbnail of the rendered canvas, a timestamp, and its
relation to the currently selected frame, using IndexedDB [5] for
local persistence and Yjs [10] for managing synchronized document
state. This provides the technical basis for revisiting and navigating
frames and explorations while keeping the system self-contained
within the browser.

A central implementation requirement was to determine whether
a captured state should be registered as a new frame or as an ex-
ploration within the current frame. To support this, Reframe com-
pares the current code state against the relevant previously cap-
tured state and parses both into abstract syntax trees (ASTs) using
Tree-sitter [31]. Structural differences between these ASTs are then
computed with GumTree [6], allowing the system to distinguish
structural edits from value-level changes. Reframe registers the for-
mer as new frames and the latter as explorations within the active
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let radius = 120;
let step = 20;
let strokeAlpha = 80;

function draw() {
background(240) ;
stroke(@, strokeAlpha);
translate(width / 2, height / 2);

beginShape();

for (let a = @; a < 360; a += step) {
let x = radius * cos(a);
let y = radius * sin(a);
vertex(x, y);

}

let radius
let step =
let strokeAlpha = 80;

function draw() {
background(240) ;
stroke(@, strokeAlpha);
translate(width / 2, height / 2);
push() ;
rotate(frameCount * 0.01);
scale(0.9);
beginShape();
for (let a = 0; a < 360; a += step) {

let x = radius * cos(a);
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let radius
let step = )
let strokeAlpha

function draw() {
background(240);
stroke (@, strokeAlpha);
translate(width / 2, height / 2);
push();
rotate( eCount * 0.01);
scale((
beginShape();
for (let a = 0; a < 360; a += step) {
let x = radius * cos(a);

endShape (CLOSE) ;
vertex(x, y);

3
endShape (CLOSE) ;

pop() ;

(a) Base sketch

let y = radius * sin(a);

let y = radius * sin(a);
vertex(x, y);

3

endShape (CLOSE) ;

pop();

(b) Structural change from the base sketch  (c) Value-level change from the modified

sketch

Figure 2: Simplified p5.js examples showing how Reframe distinguishes between structural changes to a sketch’s code and
value-level modifications within an existing structure. The former are registered as new frames, while the latter are registered

as explorations.

frame. Figure 2 illustrates this distinction with a simplified example.
Importantly, this classification is not intended to infer the user’s
creative intention or to measure the visual magnitude of a change.
Instead, it provides an operational distinction for organizing cap-
tured states: structural edits open a new direction, while value-level
edits remain available for exploration within that direction.

5 Related Work and Future Directions

Prior work in CC and related domains has explored alternative
ways of supporting versioning and iterative exploration. In broader
exploratory programming, Juxtapose, a system for creating and
comparing parallel interface alternatives, supports runtime pa-
rameter tuning and visual comparison [8], while Mikami et al.’s
micro-versioning tool, an in-editor versioning tool for exploratory
programming, supports lightweight capture and revisitation of in-
termediate program states [20]. Reframe shares with these systems
a concern for making intermediate states available during explo-
ration, but differs in treating version history as the organizing
structure for CC practice: structural changes become Frames, value-
level changes become Explorations, and both remain tied to visual
output as editable points of departure.

Within CC more specifically, Quickpose is a version control
system for Processing designed for creative exploration through
non-linear navigation and visual manipulation of prior program
states [24]. Reframe shares this concern with creative versioning,
but distinguishes between Frames and Explorations, allowing struc-
tural developments to remain identifiable as distinct directions
while value-level modifications become material for further recom-
bination through the Tuning Console. This allows captured changes
to support new and sometimes unforeseen explorations.

A different approach to exploratory support in p5.js appears in
Perpend, which supports exploration by generating possible next
edits together with their outputs at the cursor location [3]. Our pro-
posal, instead, leaves users free to manipulate code directly, while
supporting exploration through the Tuning Console in a way that
remains grounded in the user’s own process, since it recombines
values drawn from prior explorations produced by the user over
time, rather than orienting exploration around system-generated
next steps.

This shift becomes even more pronounced in Spellburst, a node-
based CC environment that integrates prompt-based mechanisms
for generating and transforming code [1]. The design of Reframe,
by contrast, keeps exploration anchored in user-authored code
changes, supporting revisitation and development of prior states
rather than generating new ones through prompts. In this sense, our
design decisions privilege a slower and more user-driven relation
to exploratory work, aligned with accounts of CC practice that
emphasize reflection, direct engagement, and values distinct from
those of conventional software development [13, 18, 32].

Beyond these closer precedents, Stamper is an artboard-oriented
CC environment for p5.js that responds to the limitations of show-
ing only a single graphics frame per program [4]. Reframe addresses
a related concern through versioning, by keeping structural and
value-level states visible, selectable, and editable, and turning sketch
history itself into a space for continued work. Across these con-
trasts, Reframe maintains source code as the primary site of creative
action, while treating prior states as resources for revisitation and
further development rather than as generated alternatives or de-
tached representations.

A natural next step for this work is to study how CC practition-
ers appropriate Reframe in their own workflows. Such studies could
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examine when and why users capture states, how they move be-
tween Frames and Explorations, how they interpret the distinction
between structural and value-level change, and how the Tuning
Console supports parameter-level exploration in practice. More
broadly, this would help clarify which aspects of the system are
most meaningful for revisitation, comparison, recovery of prior
directions, and continued development of sketches over time. This
would also align with broader discussions in CST research, which
argue that evaluation should be grounded in the specific aims of
the tool and in the practices of its intended users [26].

Future work could also extend the current model beyond value-
level exploration as it is currently implemented, for instance by
accounting for recurring patterns involving control flow, data struc-
tures, or other higher-level program constructs. Another promising
direction is to explore collaborative workflows in which captured
states can be shared, annotated, compared, or developed across
multiple authors. Together, these directions would help assess how
far the current design can be extended while preserving Reframe’s
central commitment to keeping exploratory work closely tied to
source code, history, and visual output.

6 Conclusion

This article presented Reframe, a web-based CC environment for
p5.js that aims to approach versioning not simply as a mechanism
for storing and retrieving prior states, but as a design space for
supporting creative practice. In contrast to linear models of revi-
sion inherited from conventional software development, Reframe
treats versioning as part of how creative work is explored, inter-
preted, and revisited over time. By distinguishing between Frames
and Explorations, and by combining non-linear navigation, direct
code editing, parameter-level exploration, and continuous visual
feedback in a single workspace, the system is designed to sup-
port divergence, reflection, and continued development without
displacing engagement with source code as the primary creative
medium. In this sense, Reframe contributes to ongoing discussions
on Creativity Support Tools by showing how versioning itself can
be rethought as a creative practice in CC.
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