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Maps for Phoenix LiveView, powered by OpenLayers.
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OpenLayers is a serious mapping engine. It is also ten concepts deep before you
can put three pins on a map: Map, View, Layer, Source, Feature,
Geometry, Style, Overlay, Interaction, Control.
Rover keeps the engine and removes the ceremony.
<.map id="clients" center={{45.75, 4.85}} zoom={12} markers={@clients} />
assign(socket,
  clients: [
    %{id: 1, lat: 45.76, lon: 4.83, label: "Atelier"},
    %{id: 2, lat: 45.74, lon: 4.86, label: "Dépôt"}
  ]
)
That is the whole thing. Assign a list of maps, get a map. Assign a different
list, and Rover updates only the markers that actually changed.
Why not just write a hook?
Because you already can, and the first version is genuinely short. Three pins on
a tile layer is a dozen lines of JavaScript and an afternoon.
The afternoon after that is the one to think about. A phx-hook has no opinion
about what happens when the list changes, so you write the reconciliation — and
if you write the obvious version, clearing the layer and redrawing it, you also
get the flicker, the interrupted pan and the popup that closes itself. Then the
framing, because someone will open a map with one marker and another with two
hundred. Then updated(), or you discover that changing the element's id is
the only way to get new data in. Then the coordinate order, once, in the wrong
direction. Then the attribution, which is a licence condition rather than a
detail.
None of that is hard. All of it is work you have done before, and Rover has done
it here, with tests that assert the reconciliation by object identity so it stays
done.
The other half of the bet is the engine underneath. OpenLayers carries
projections, huge vector layers, WMS/WMTS and the rest of the serious GIS
surface — so the day your three pins turn into a cadastral overlay, the ceiling
is somewhere else entirely.
Installation
def deps do
  [{:rover, "~> 0.9"}]
end
Rover ships a prebuilt JavaScript bundle with OpenLayers already inside it, so a
stock mix phx.new application — no npm, no node_modules, no
package.json — works as-is.
In assets/js/app.js:
import { RoverHooks } from "../../deps/rover/priv/static/rover.js"

const liveSocket = new LiveSocket("/live", Socket, {
  params: { _csrf_token: csrfToken },
  hooks: { ...RoverHooks }
})
In assets/css/app.css:
@import "../../deps/rover/priv/static/rover.css";
And in the html_helpers block of your lib/my_app_web.ex:
import Rover.Components
Markers
A marker is anything with an id and a coordinate. Plain maps, structs, Ecto
schemas:
%{id: 1, lat: 45.75, lon: 4.85, label: "Atelier"}
	Field	Meaning
	:id	Required. Stable identity used to diff the map.
	:lat / :lon	Required. Also accepted: :latitude/:longitude, :lng.
	:label	Text drawn next to the marker. Falls back to :name or :title.
	:color	Colour of the default pin, e.g. "#e11d48".
	:emoji	An emoji drawn in place of the pin, e.g. "🏠".
	:icon	URL of an image to use instead of the pin.
	:scale	Size multiplier.
	:anchor	Where on the image the coordinate sits, as [x, y] fractions: [0.5, 1] (the default) is a pin's tip, [0.5, 0.5] the middle of a dot or badge.
	:rotation	Degrees clockwise, for an :icon with a heading.
	:opacity	0 to 1.
	:tooltip	Shown on hover. Defaults to the label.
	:draggable	Lets the user move it — see on_marker_drag_end.
	:data	Any map; echoed back verbatim in events.

If your schema names things differently, say so once:
<.map
  id="stores"
  markers={@stores}
  marker_fields={[lat: :latitude, lon: :longitude, label: :trade_name]}
/>
Events
<.map id="clients" markers={@clients} on_marker_click="select_client" />
def handle_event("select_client", %{"id" => id}, socket) do
  {:noreply, assign(socket, selected: id)}
end
	Attribute	Payload
	on_marker_click	%{"id" =>, "lat" =>, "lon" =>, "data" =>}
	on_cluster_click	%{"count" =>, "ids" => [id, …], "lat" =>, "lon" =>}
	on_shape_click	%{"id" =>, "lat" =>, "lon" =>, "data" =>}
	on_source_shape_click	%{"id" =>, "lat" =>, "lon" =>, "data" =>}
	on_map_click	%{"lat" =>, "lon" =>}
	on_move_end	%{"center" => [lat, lon], "zoom" =>, "bbox" => %{"south" =>, "west" =>, "north" =>, "east" =>}}
	on_marker_drag_end	%{"id" =>, "lat" =>, "lon" =>}
	on_shape_edit_end	%{"id" =>, "geometry" =>, "properties" =>, "data" =>}
	on_draw_end	%{"type" =>, "geometry" =>} — no "id": the shape does not exist until you make one

Inside a Phoenix.LiveComponent, add target={@myself}.
Shapes
Outlines, routes and zones come in as GeoJSON:
<.map id="parcel" shapes={@parcels} tiles={:ign_ortho} />
assign(socket,
  parcels: [
    %{id: p.id, geometry: p.cadastral_outline, color: "#16a34a", fill_opacity: 0.2}
  ]
)
A bare geometry, a Feature or a FeatureCollection; atom or string keys; or an
undecoded JSON string, so ST_AsGeoJSON output goes straight in. Fields:
:color, :width, :fill_color, :fill_opacity, :label, :tooltip, :rev,
:data, :editable. :geom and :geojson are read as the geometry too, and
shape_fields={[geometry: :outline, label: :cadastral_ref]} maps anything else,
exactly as marker_fields does for markers.
Shapes are the one place Rover is not latitude-first — GeoJSON is defined as
[longitude, latitude] and the standard wins, because geometry is never typed by
hand. See Rover.Shape for why.
A map with shapes and no markers frames the geometry, so a parcel page needs no
center.
Letting the user edit a shape's vertices
editable: true lets the user drag a shape's vertices directly on the map, the
geometry equivalent of :draggable on a marker:
%{id: p.id, geometry: p.cadastral_outline, editable: true}
def handle_event("on_shape_edit_end", %{"id" => id, "geometry" => geometry}, socket) do
  # Persist or reject. Either way, see the :rev note below.
  {:noreply, socket}
end
Only a shape backed by a single feature can be edited — a FeatureCollection of
several has no one geometry a drag could write back to a single :geometry
field, and stays read-only regardless of :editable.
on_shape_edit_end's "geometry" is always a bare geometry — if the
shape's own :geometry was a Feature, its "properties" travel in their own
key instead, nil for a shape that was already bare. Wrap them back up
yourself if you merge the result straight into :geometry:
def handle_event("on_shape_edit_end", %{"id" => id, "geometry" => geometry, "properties" => properties}, socket) do
  geometry = if properties, do: %{"type" => "Feature", "properties" => properties, "geometry" => geometry}, else: geometry
  # ...
end
Rejecting an edit needs an observable :rev. The client already moved the
vertex by the time on_shape_edit_end fires; reassigning :shapes with the
exact same geometry produces byte-identical JSON, which never reaches the
browser at all — nothing in the rendered output changed, so nothing is sent.
What snaps the shape back to the server's truth is bumping :rev (the default
:erlang.phash2(geometry) already does this whenever the geometry itself
changes; rejecting an edit means the geometry does not change, so :rev has
to be bumped some other way, deliberately).
Letting the user draw a new one
:editable reshapes a geometry that already exists. Drawing is the other half,
and it is a mode rather than an attribute — there is no shape yet to hang a
flag on, so the server arms the map for a gesture the way fly_to moves it:
def handle_event("draw_parcel", _params, socket) do
  {:noreply, Rover.start_drawing(socket, "parcels", type: :polygon)}
end
<.map id="parcels" shapes={@parcels} on_draw_end="drew" />
def handle_event("drew", %{"type" => _type, "geometry" => geometry}, socket) do
  parcel = %{id: System.unique_integer([:positive]), geometry: geometry, editable: true}

  {:noreply,
   socket
   |> assign(parcels: socket.assigns.parcels ++ [parcel])
   |> Rover.stop_drawing("parcels")}
end
on_draw_end is the one event with no "id": the shape does not exist until
you make one, so naming it is yours to do — the same way it would be for a row
you are about to insert.
Four things worth knowing:
	The mode stays armed until Rover.stop_drawing/2. A user asked to trace
four parcels traces four without going back to the toolbar. Drop the
stop_drawing above if that is what you want.
	Escape abandons the sketch in progress and leaves the mode armed, the way
it does in every drawing tool. The server is not told: it armed a mode, and
the mode is still armed.
	:type is :polygon, :line or :point. There is no :circle —
OpenLayers can draw one, GeoJSON has no way to represent one, and a shape that
cannot round-trip through Rover.Shape is one the server could never store or
send back.
	New points snap to the shapes already on the map, so a parcel traced
against its neighbour shares that border instead of leaving a sliver.
	While the mode is armed the map claims every click. Not just
on_map_click: markers, shapes and clusters stop answering too, popups
included, because a click that places a vertex is not a click on the thing
underneath it. Since the mode persists until you stop it, leaving it armed
leaves the map's other click behaviour off with it.

A map rendered with interactive={false} refuses to arm, and locking one that
is already drawing cancels the mode outright rather than remembering it.
Geometry the browser fetches for itself
shapes puts geometry in an HTML attribute, which is a single dynamic slot:
touching any shape re-serialises all of them. That is right for a parcel
outline or a delivery route. It is wrong for hundreds of kilobytes of cadastre
that never changes and is the same for everybody.
<.map id="parcels" shape_source={{:url, ~p"/api/parcels.geojson", rev: @parcels_rev}} />
:rev is appended as a query parameter — a timestamp, a row count, a hash,
anything that differs when the file does. That is what makes each version its
own URL, and what lets the browser keep one for as long as it likes: a changed
file is a changed rev is a different request. Without a :rev there is nothing
to tell one version from the next, so the endpoint has to be revalidated on
every mount.
:style takes :color, :width, :fill_color and :fill_opacity and applies
them to every feature; changing it restyles what is loaded rather than fetching
again.
The endpoint is an ordinary controller. It answers a GET, which
protect_from_forgery does not cover, so it must be read-only and must decide
what to return from the session rather than from anything in the URL:
def parcels(conn, params) do
  geojson = MyApp.Parcels.feature_collection_for(conn.assigns.current_user)

  # A rev in the URL makes this answer permanent: it can only change by becoming
  # a different URL. Without one, the browser has to ask again every time.
  cache = if params["rev"], do: "private, max-age=31536000, immutable", else: "private, max-age=0"

  conn
  |> put_resp_content_type("application/geo+json")
  |> put_resp_header("cache-control", cache)
  # `private` shuts out shared caches, not the browser's own. Without `vary`,
  # the next person to sign in on this machine is served the last one's
  # geometry from disk, with no request made.
  |> put_resp_header("vary", "cookie")
  |> send_resp(200, Jason.encode!(geojson))
end
params is read for that decision and for nothing else: what to return is
decided from the session.
What this costs is the server's knowledge of what it sent. These features are
drawn under the shapes it does send, and there are no popups, no keyboard
entries and no :editable for them, because all three need a shape the server
can name. Use shapes for the geometry you interact with and shape_source
for the backdrop.
Clicks reach on_source_shape_click, which is a handler of its own and not
on_shape_click:
<.map id="parcels"
      shape_source={{:url, ~p"/api/parcels.geojson", rev: @parcels_rev}}
      shapes={@routes}
      on_shape_click="shape_clicked"
      on_source_shape_click="parcel_clicked"
      on_map_click="map_clicked" />
def handle_event("parcel_clicked", %{"id" => id}, socket) do
  {:noreply, assign(socket, highlighted_parcel: id)}
end
Two handlers rather than one flag in the payload, because without a handler this
geometry has to be scenery. A cadastral backdrop covers the whole viewport; if
on_shape_click were reason enough to claim a click on it, the map above would
never see an on_map_click anywhere. A <:shape_popup> is no reason either —
there is nothing to open for a feature the server has never seen. The payload
carries whatever id and properties the file declares; the id is the file's, or
nil, and is not a shape to look up among the ones you are holding.
They take part in the framing too, but a document that arrives late claims no
fit of its own. A map with nothing to frame at mount never spent the one fit
every map without a center gets, so the document claims that one — it is the
fit :once promises, just late — unless a Rover.fly_to/4 or Rover.fit_to/4
spent it first, those being decisions about the view that content must not undo.
A map that already framed its markers keeps the view it has. That is what
:once means, and what Rover.fly_to/4 relies on: a flight issued while a
large document is downloading must still be where the user is when it lands. So
a source toggled on over another region arrives where the view already is —
fit={true} refits on every change if that is what you want, and
Rover.fit_to/4 frames on demand.
Geometry is diffed by revision, not by hashing
Markers hash their coordinate — two numbers. A route is thousands of points, so
shapes carry a :rev computed once per render on the server
(:erlang.phash2(geometry) by default). Pass your own if you have something
better:
%{id: p.id, geometry: p.geom, rev: p.updated_at}
Same id and same :rev means the client leaves that feature alone.
Clustering
Hundreds of markers are a wall of overlapping icons. Grouping them is one attribute:
<.map id="clients" markers={@clients} cluster={true} />
<.map id="clients" markers={@clients} cluster={[distance: 60, zoom_on_click: false]} />
A group of one is drawn as its own marker, so nothing looks clustered until it
actually is. Clicking a group zooms into it — without that a cluster is a dead end,
showing you that twelve things are there with no way to reach them — and sends
on_cluster_click with the member ids.
Reconciliation is untouched by any of this. ol/source/Cluster wraps the marker
source rather than replacing it, so the markers are still diffed by id exactly as
before; only what is drawn changes.
Two consequences worth knowing:
	A grouped marker has no popup. Its pin is drawn at the group's centre, so a
popup would point at empty space. An open popup closes when its marker joins a
group; it does not reopen by itself when you zoom back in.
	:draggable markers cannot be dragged at all while cluster is set, even
standing alone — every marker is wrapped by a cluster feature once clustering is
on, and dragging that would move the wrapper rather than the marker.

Heatmaps
Five hundred markers are a wall of overlapping icons. A heat field answers a
different question — where is there a lot of this?
<.map id="deliveries" heatmap={@rows} heatmap_style={[radius: 12, blur: 20]} />
A point needs only a coordinate; :weight is relative, 0 to 1, and defaults to 1:
%{lat: 45.75, lon: 4.85}
%{lat: 45.75, lon: 4.85, weight: 0.4}
heatmap_fields={[weight: :orders]} reads the weight from another key, or from a
function of the row — weight: fn row -> row.orders / 40 end — when the number
needs scaling into range.
No :id here, unlike markers and shapes. A heatmap is an aggregate — no individual
point is visible in the result — so per-point identity would be ceremony that buys
nothing. It is diffed by revision instead, like shapes, which also means a
style-only change restyles the layer without rebuilding the field.
Labels that get out of each other's way
At density, labels overlap into an unreadable stack. declutter hides the ones
that collide instead:
<.map id="clients" markers={@clients} declutter={true} />
Markers and shapes declutter together, so a shape's label yields to a marker's
rather than each layer resolving its own collisions and both being drawn anyway.
Pins, icons, emoji and cluster circles are never hidden — they are what the
labels move out of the way of — and hit-testing, popups and the keyboard index
are unaffected.
Off by default, because it is a trade rather than an improvement: a label that
loses a collision is not drawn at all, so on a dense map labels appear and
disappear as the view moves. Clustering is usually the better answer to the
same problem.
Popups
A slot, rendered once per marker and shown on click with no server round-trip:
<.map id="clients" markers={@clients}>
  <:popup :let={marker}>
    <h3>{marker.label}</h3>
    <p>{marker.data && marker.data.address}</p>
    <button data-rover-popup-close>Close</button>
  </:popup>
</.map>
Shapes get their own slot, and open where the geometry was clicked rather than at
its centroid — pointing at the middle of a long route would point at nothing the
user did:
<:shape_popup :let={shape}>
  <h3>{shape.label}</h3>
  <p>{shape.data && shape.data.area} ha</p>
</:shape_popup>
Both work with or without on_marker_click / on_shape_click: the click is
claimed when either the server or a popup wants it, and by neither when the shape
is scenery — a filled outline with no handler and no popup must not swallow
on_map_click across its whole interior.
Closed by data-rover-popup-close, by clicking the map, or by Escape. Because the
markup comes from HEEx it is escaped by construction — no interpolating customer
names into popup HTML.
Deliberately not an ol/Overlay: an Overlay moves your node into the map
viewport, which lives inside phx-update="ignore", and LiveView would then be
patching markup it no longer owns. Rover leaves the nodes where HEEx put them and
positions them itself. The cost is one DOM node per marker — fine for dozens,
which is why clustering rather than popups is the answer to hundreds.
Keyboard and screen readers
A map is a canvas, and a canvas has no DOM: without help, everything on a Rover
map is unreachable to anyone not holding a mouse. Three things close that, and
they are on by default.
The map takes focus. It carries tabindex="0" and role="application", so
Tab reaches it and the arrow keys pan it, + and - zoom it. OpenLayers has
shipped KeyboardPan and KeyboardZoom all along; nothing could focus the map,
so nothing could reach them.
Every marker and shape gets a button. Rover renders one visually-hidden
button per feature — the only DOM a keyboard or a screen reader can reach a
painted marker through. Each shows itself when it takes focus, and pressing it
does exactly what clicking the marker does: the same event to your LiveView, the
same popup opened. The list is rendered only when something is listening, so a
map that is pure scenery does not grow a tab stop per pin.
Popups are dialogs, and they manage focus. Each is role="dialog", named
after its marker. A popup opened from the keyboard takes focus and hands it back
to the button on close; a popup opened by a mouse click does neither, because a
pointer user's attention is already where they clicked.
Name your maps — the accessible name defaults to the word Map, which is enough
for one map on a page and not enough for two:
<.map id="clients" label="Client sites" markers={@clients} on_marker_click="select" />
A button is named by the marker's :label, falling back to its :tooltip, then
to Marker <id> — poor, but addressable, which no name at all is not.
Framing, zoom limits and controls
A map given no center frames its content — markers, shapes and heat points
together — the first time it appears, and fit says what happens after that:
<.map id="fleet" markers={@vehicles} fit={true} fit_padding={80} />
	fit	Meaning
	:once	Frame the content once, then leave the view alone. The default when no center is given.
	true (or :always)	Refit on every change to the content.
	false	Never fit. The default when center is given — the view is yours.

fit_padding is the number of pixels kept clear around a fitted view, 48 by
default. zoom is the initial zoom; min_zoom and max_zoom bound what the
user can reach, and a basemap's own ceiling still applies on top.
controls picks the buttons: any of :zoom, :attribution, :scale_line,
:full_screen, :rotate, defaulting to [:zoom, :attribution]. The attribution
is rendered whenever there is a basemap, listed or not — every preset's provider
requires it — so only tiles={:none} renders without it.
interactions picks the gestures, all of them by default. A map in the flow of
a page usually wants the wheel left to the page, and no way to leave the map
crooked:
<.map id="m" interactions={[:drag_pan, :pinch_zoom, :double_click_zoom, :keyboard_pan, :keyboard_zoom]} />
The full list is :drag_pan, :mouse_wheel_zoom, :double_click_zoom,
:pinch_zoom, :keyboard_pan, :keyboard_zoom, :drag_rotate, :pinch_rotate
and :drag_zoom. interactions={[]} is not interactive={false} — the map
keeps its tooltips, clicks and cursor, it just stops moving under the pointer —
and dragging a marker, reshaping a shape or drawing are not gestures on this list.
Moving the view without owning it
center and zoom are attributes, which is right when the view is a property of
what you are rendering. It is the wrong tool for "the user clicked a row, take me
there": passing center costs you the automatic framing, so you trade the default
behaviour for one gesture and hold the view in assigns from then on.
For that, send a command instead:
def handle_event("select_client", %{"id" => id}, socket) do
  client = Enum.find(socket.assigns.clients, &(&1.id == id))

  {:noreply, Rover.fly_to(socket, "clients", {client.lat, client.lon}, zoom: 15)}
end
Nothing is assigned, no attribute changes, and the map keeps its declarative
framing for everything else. Rover.fit_to/4 is the "show me these" counterpart
and takes markers, shapes, coordinates or a {south, west, north, east} box:
{:noreply, Rover.fit_to(socket, "fleet", vehicles_on_shift, max_zoom: 15)}
Both name the map's DOM id, because a LiveView can hold several maps and an event
reaches all of them.
Coordinates are always {lat, lon}
The order you say out loud. OpenLayers works in
[x, y] — that is, [lon, lat] projected to Web Mercator — and Rover does that
flip once, in JavaScript, where you never see it.
Rover.Geo is strict about it on purpose: a latitude of 145.75 raises rather
than quietly drawing your marker in the middle of the Pacific.
Basemaps
<.map id="m" tiles={:carto_dark} ... />
<.map id="m" tiles={:carto_dark_vector} ... />
<.map id="m" tiles={{:xyz, "https://tiles.example.com/{z}/{x}/{y}.png", attributions: "© Example"}} ... />
<.map id="m" tiles={{:vector, "https://api.maptiler.com/maps/streets/style.json?key=YOUR_KEY"}} ... />
<.map id="m" tiles={:none} ... />
Raster presets: :osm, :osm_hot, :carto_light, :carto_dark,
:carto_voyager, :opentopomap, :esri_world_imagery, :ign_plan,
:ign_ortho. Vector presets: :carto_light_vector, :carto_dark_vector,
:carto_voyager_vector.
Vector tiles are sharper at any zoom or pixel density and stay on a fresher
data cadence than their raster counterparts — see
Carto's basemaps FAQ for the full
comparison. New code should reach for a vector preset; the raster ones keep
working exactly as they do today for anything already built on them.
For a WMTS service whose grid is its own — not the Web Mercator one every
basemap here shares — name the capabilities document and the layer to read from
it:
<.map
  id="ortho"
  tiles={{:wmts, "https://data.geopf.fr/wmts?SERVICE=WMTS&REQUEST=GetCapabilities&VERSION=1.0.0",
          layer: "ORTHOIMAGERY.ORTHOPHOTOS", matrix_set: "PM", format: "image/jpeg"}}
/>
Rover fetches that document, reads the tile grid out of it, and builds an
ol/source/WMTS from what it says. :layer is required — a capabilities
document describes several — and :matrix_set, :format, :attributions and
:max_zoom are optional. The map renders immediately and the tiles appear once
the document has been read, the same way a vector basemap does.
One limit worth knowing before you reach for it: OpenLayers carries Web
Mercator and WGS 84 and nothing else, so a matrix set in Lambert-93 or the
British National Grid needs its projection registered with proj4 before the
map is built. Rover says so by name rather than letting it fail as a blank map.
The :ign_* presets below do not take this path: the Géoportail's KVP
endpoint puts the tile coordinates in the query string, and its two layers are
on the grid the map already uses, so a plain XYZ source reads them without the
round-trip. {:wmts, ...} is for the services where that shortcut does not
apply.
The two IGN presets serve the French Géoportail
— the reference plan and the aerial orthophotography. Unlike the demo endpoints
below they are meant for production use.
Each one carries the attribution its provider requires, and Rover renders it.
The OSM and Carto presets point at public demo servers with usage policies
that forbid production traffic — for anything real, point {:xyz, …} (or,
for a vector style, {:vector, …}) at tiles you are entitled to use.
Carto now requires an API key on all six of its presets, raster and vector
alike. Without one the tiles still load — they are served with
API KEY REQUIRED stamped diagonally across every one, so the symptom is a
legible map wearing a watermark rather than a blank map or an error in the
console. The key is free, issued by return email with no queue and no Carto
account, and covers 5 million tile requests a month across their raster and
vector services. Attribution must stay visible, which Rover renders for you.
Request one at https://carto.com/basemaps/apikey/, then:
# config.exs — applies to every carto_* preset
config :rover, Rover.Tiles, carto_api_key: "YOUR_KEY"
<%!-- or per call, which overrides the configured default --%>
<.map id="m" tiles={{:carto_dark, key: "YOUR_KEY"}} ... />
<.map id="m" tiles={{:carto_dark_vector, key: "YOUR_KEY"}} ... />
Carto also says the raster (PNG) service is being retired in favour of vector
tiles, and that they are considering freezing its data updates. No date is
published — prefer a carto_*_vector preset for anything new.
Layers over the basemap
One basemap is often not the picture: a cadastral overlay wants the plan under
it, orthophotography wants roads and labels over it. layers stacks tile
layers between the basemap and everything else:
<.map
  id="parcels"
  tiles={:ign_plan}
  layers={[
    {:tiles, {:xyz, @cadastre_url, attributions: "© DGFiP"}, opacity: 0.6, min_zoom: 12},
    {:tiles, :ign_ortho, visible: @ortho?, id: "ortho"}
  ]}
/>
Each entry is {:tiles, spec} or {:tiles, spec, opts}, where spec is
anything the tiles attribute itself accepts — a preset, {:xyz, url}, or a
vector style. Options: :opacity, :visible, :min_zoom, :max_zoom, :id.
They are drawn in list order, all of them beneath the heatmap, the shapes and
the markers. That is the point rather than a limitation: a layer here is part
of the backdrop you are assembling, and putting tiles over your own data would
hide it.
Layers are reconciled like everything else. Changing an opacity or hiding a
layer keeps the tiles the browser already fetched; only a layer whose spec
actually changed is rebuilt. Give a layer an :id and it survives a change of
position in the list — without one, its position is its identity, because two
entries of the same tiles are otherwise indistinguishable.
Every layer's attribution is collected alongside the basemap's, which is why
the attribution control is rendered whenever a map has any layer at all.
What "only update what changed" actually means
The map is rendered as three attributes: data-rover (the view),
data-rover-markers and data-rover-shapes. LiveView already diffs attributes,
so changing only your markers sends only your markers — a cadastral outline that
did not move is not re-serialised because a delivery van did.
On the client, Rover diffs that list by marker id and splits the work in two:
a marker that moved has its geometry mutated in place; a marker that was
recoloured gets a new style and keeps its geometry. Everything else is left
untouched — same Feature object, same Style object, shared between every
marker that looks alike.
Adding one marker to a list of five hundred adds one feature. It does not
rebuild the layer, interrupt a pan, or close an open tooltip. Shapes work the
same way, keyed by id and compared by :rev. There are tests asserting exactly
this, by object identity, in assets/test/markers.test.js and
assets/test/shapes.test.js.
Dark mode and theming
rover.css follows prefers-color-scheme on its own, and also a theme the page
sets itself: data-theme="dark" or a .dark class on any ancestor — the root,
in a Tailwind application — switches a map to dark whatever the OS prefers, and
data-theme="light" or .light holds it light on a dark OS.
Every colour is a custom property on .rover-map, so an application restyles a
map without overriding a rule:
.rover-map {
  --rover-popup-bg: #fffbeb;
  --rover-link: #b45309;
}
The full list is at the top of rover.css. The basemap is not part of this —
tiles are content, and already an attribute — so a page with a toggle pairs
the two itself:
<.map id="m" tiles={if @dark, do: :carto_dark_vector, else: :carto_light_vector} />
Reaching OpenLayers when you need it
<.map> is a floor, not a ceiling. The bundle also exports the pieces:
import { RoverMap, MarkerLayer, ShapeLayer, project, unproject } from "../../deps/rover/priv/static/rover.js"
The live instance is also on the element that owns it, which is the fastest way to
answer "why is my marker not there?" from a console:
const map = document.getElementById("clients")._rover
map.map.getView().getZoom()
map.markerLayer.markerById(42)
map.contentExtent
Bring your own OpenLayers
If you already build with npm and want to own the ol version:
// assets/package.json: "ol": "^10.0.0"
import { RoverHooks } from "../../deps/rover/priv/static/rover.external.js"
This one needs a build change, and without it esbuild stops with Could not resolve "ol/Map.js" — once for each of the twenty-seven ol specifiers the
peer build leaves bare. esbuild resolves a bare import by walking up from the
file that wrote it, which here is deps/rover/priv/static/, where there is no
node_modules and never will be. Phoenix's generated NODE_PATH points at
deps alone, so your ol is never on the search path.
In your existing config :esbuild block in config/config.exs, replace the
env: key — leave args: and cd: exactly as they are:
env: %{
  "NODE_PATH" =>
    Enum.join(
      [Path.expand("../deps", __DIR__), Path.expand("../assets/node_modules", __DIR__)],
      if(match?({:win32, _}, :os.type()), do: ";", else: ":")
    )
}
The default build needs none of this — OpenLayers is already inside rover.js.
Try it without installing anything
[image: Run in Livebook]
notebooks/rover.livemd walks each layer separately —
coordinates, markers, basemaps, and the exact JSON that crosses the wire — then
feeds that real payload to Rover's own bundle to render a live map inside the
notebook. It is the fastest way to see what a given <.map> actually sends.
Development
mix deps.get
mix assets.build      # npm install + esbuild the bundles
mix dev               # playground on http://localhost:4020
mix precommit         # format, compile --warnings-as-errors, both test suites
mix test --cover      # the suite, plus the coverage floor CI enforces
mix dialyzer          # checks the @specs; the first run builds the PLT
mix assets.test.browser   # the browser suite, in a real Chromium
bin/ci                # every check CI runs, in a container, on your working tree

mix precommit stays fast on purpose, so the two slow checks — Dialyzer and the
browser suite — live in CI and in bin/ci rather than in front of every commit.
The browser suite is small on purpose. Everything below the component — the
canvas, the popup DOM, the tile URLs the browser actually requests — lives where
ExUnit and node --test cannot look, and every rendering bug this library has
shipped was in there. It stands guard over those paths and nothing else. Each
scenario has been watched to fail with its bug reintroduced.
The playground (dev/demo_live.ex) is the reference for the intended
experience: a list of maps, buttons that add / move / recolour / remove markers,
and a log of the events coming back. There is no OpenLayers in that file.
Status
Markers, GeoJSON shapes, emoji, popups, clustering, heatmaps, drawing and
editing geometry, decluttering, keyboard access, imperative view control, tile
layers over the basemap, WMTS sources, geometry loaded by URL and the French
Géoportail are complete and tested.
Still open: arbitrary HTML markers. Everything a marker can be drawn as today is
drawn into the canvas — a pin, an icon, an emoji — which is what makes a thousand
of them cheap and a keyboard able to reach them. Markup per marker is a different
trade, and the DOM it would need sits inside phx-update="ignore", where the
popups already go to some length not to put anything LiveView owns.
Issues and PRs welcome.
Coming from a Leaflet hook
Most of the migration is deleting JavaScript. The mapping:
	In your hook	In Rover
	L.map + setView	<.map center={{lat, lon}} zoom={12}>
	L.tileLayer(url, …)	tiles={:osm} or {:xyz, url, attributions: …}
	L.marker + L.divIcon with an emoji	a marker's :emoji
	L.marker + an image icon	a marker's :icon
	bindPopup(html)	the <:popup> slot — and HEEx escapes it for you
	bindTooltip / title	a marker's :tooltip
	L.geoJSON(geometry, style)	shapes with :color, :width, :fill_opacity
	featureGroup().getBounds() + fitBounds	automatic, over markers and shapes together
	L.Draw / leaflet-draw	Rover.start_drawing/3 and on_draw_end
	handleEvent + push_event to feed the map	assign/3; the data rides on attributes
	a versioned element id to force a remount	not needed — Rover has an updated()

Three things that catch people:
	Every marker needs a stable :id. Hook code usually builds anonymous
marker maps, because Leaflet has no use for an identity. Rover diffs on it, so
without one you get remove-and-add instead of an update — the flicker you were
trying to leave behind. Ids are almost always right there in the record you
are mapping over.
	height is an inline style, and beats your class. If you size maps with
class="h-96" or a flex parent, pass height={nil}.
	Stroke opacity has no named field. Leaflet's opacity: 0.8 on a line
becomes color: "rgba(37, 99, 235, 0.8)"; :fill_opacity covers the fill.

Licence
MIT — see LICENSE.
Rover redistributes OpenLayers (BSD 2-Clause) inside its JavaScript bundle;
third-party notices are in NOTICE.md.


  

    Rover — bac à sable

Mix.install([
  {:rover, github: "nseaSeb/rover"},
  # Swap the line above for this one to test your working copy:
  # {:rover, path: "/absolute/path/to/rover"},
  {:kino, "~> 0.19"},
  {:lazy_html, "~> 0.1"}
])
What this notebook is for
Rover's real playground is mix dev — a Phoenix endpoint with a LiveView that
exercises the component the way your application will.
This notebook does something narrower and, for testing, more useful: it lets you
look at each layer in isolation, including the exact bytes that cross the
wire between Elixir and OpenLayers. When a marker does not show up where you
expected, this is where you find out which half was wrong.
The last section closes the loop: it takes the payload Rover's Elixir side
produces and hands it to Rover's own JavaScript bundle, so you get a live,
interactive map inside the notebook.
1. Coordinates are always {lat, lon}
The single most common OpenLayers bug is coordinate order. Rover.Geo is strict
about it so that the mistake surfaces immediately instead of putting your marker
in the Gulf of Guinea.
alias Rover.Geo

[
  Geo.coord!({45.75, 4.85}),
  Geo.coord!(%{lat: 45.75, lon: 4.85}),
  Geo.coord!(%{lat: 45.75, lng: 4.85}),
  Geo.coord!(%{"latitude" => 48, "longitude" => 2})
]
Integers become floats, and the four spellings above are all the same point.
Now the failure modes — the reason this module exists:
inputs = [
  {45.75, 4.85},
  # a longitude in the latitude slot
  {145.75, 4.85},
  # half a coordinate
  %{lat: 45.75},
  # a string
  "45.75, 4.85"
]

for input <- inputs do
  result =
    try do
      {:ok, Geo.coord!(input)}
    rescue
      e in ArgumentError -> {:error, e.message |> String.split("\n") |> hd()}
    end

  %{input: inspect(input), result: inspect(result)}
end
|> Kino.DataTable.new()
Bounding boxes and distances come along for free:
lyon = {45.75, 4.85}
paris = {48.85, 2.35}
marseille = {43.30, 5.37}

%{
  bbox_south_west_north_east: Geo.bbox([lyon, paris, marseille]),
  lyon_to_paris_km: Float.round(Geo.distance(lyon, paris) / 1000, 1),
  lyon_to_marseille_km: Float.round(Geo.distance(lyon, marseille) / 1000, 1)
}
2. What counts as a marker
A marker needs an id and a coordinate. Everything else is optional. Rover reads
plain maps, structs and Ecto schemas, and it recognises the usual field names
without being told.
alias Rover.Marker

defmodule Store do
  defstruct [:id, :latitude, :longitude, :trade_name]
end
sources = [
  # the canonical shape
  %{id: 1, lat: 45.76, lon: 4.83, label: "Atelier"},
  # :name and :title are picked up as labels
  %{id: 2, lat: 45.74, lon: 4.86, name: "Dépôt"},
  # a struct whose fields Rover recognises on its own
  %Store{id: 3, latitude: 45.78, longitude: 4.80}
]

Enum.map(sources, &Marker.new!/1)
When the field names are yours rather than Rover's, map them once:
store = %Store{id: 42, latitude: 45.75, longitude: 4.85, trade_name: "Chez Paul"}

Marker.new!(store, lat: :latitude, lon: :longitude, label: :trade_name)
Accessors can also be functions, which is how you compute a label:
Marker.new!(%{id: 7, lat: 45.75, lon: 4.85, orders: 3},
  label: fn s -> "#{s.orders} orders" end,
  color: fn s -> if s.orders > 2, do: "#16a34a", else: "#e11d48" end
)
dump/1 is what actually gets serialised. Note that everything unset is
dropped — with a few hundred markers on screen, that is the difference between a
readable payload and a wall of null.
%{
  minimal: Marker.new!(%{id: 1, lat: 45.75, lon: 4.85}) |> Marker.dump(),
  full:
    Marker.new!(%{
      id: 2,
      lat: 45.74,
      lon: 4.86,
      label: "Dépôt",
      color: "#0ea5e9",
      tooltip: "Open until 18:00",
      draggable: true,
      data: %{status: "late", orders: 3}
    })
    |> Marker.dump()
}
The id is mandatory, and the error says why — it is the identity the map diffs
on, not decoration:
try do
  Marker.new!(%{lat: 45.75, lon: 4.85})
rescue
  e in ArgumentError -> Kino.Text.new(e.message)
end
3. Basemaps and their attribution
Rover.Tiles.presets()
|> Enum.map(fn preset ->
  resolved = Rover.Tiles.resolve!(preset)

  %{
    preset: inspect(preset),
    max_zoom: resolved.max_zoom,
    url: resolved.url,
    attribution: resolved.attributions |> String.replace(~r/<[^>]+>/, "")
  }
end)
|> Kino.DataTable.new()
Every preset carries the attribution its provider requires, and Rover renders it
in the map's attribution control. The OSM and CARTO presets point at public demo
servers whose policies forbid production traffic — for anything real, use
{:xyz, url, attributions: "…"} with tiles you are entitled to serve.
4. The payload that crosses the wire
This is the part you cannot see from either side alone. The component renders
two attributes: data-rover (the view) and data-rover-markers (the list).
They are separate so that changing only your markers sends only your markers.
clients = [
  %{id: 1, lat: 45.7640, lon: 4.8357, emoji: "🏠", label: "Atelier"},
  %{id: 2, lat: 45.7484, lon: 4.8467, emoji: "🏭", label: "Dépôt"},
  %{id: 3, lat: 45.7797, lon: 4.8000, emoji: "🌿", label: "Chantier", draggable: true}
]

parcel = %{
  "type" => "Polygon",
  "coordinates" => [
    [[4.828, 45.769], [4.836, 45.7695], [4.8365, 45.7745], [4.8285, 45.774], [4.828, 45.769]]
  ]
}

defmodule Render do
  # Scoped to this module rather than imported at the top level: Livebook
  # threads top-level imports forward into later cells, and Phoenix.Component's
  # assign/2 would otherwise collide with Kino.JS.Live.Context's in section 5.
  import Phoenix.Component

  def html(assigns) do
    ~H"""
    <Rover.Components.map
      id="clients"
      markers={@clients}
      shapes={@shapes}
      tiles={:ign_plan}
      fit={:once}
      on_marker_click="select_client"
      on_shape_click="select_parcel"
    />
    """
    |> Phoenix.HTML.Safe.to_iodata()
    |> IO.iodata_to_binary()
  end
end

html =
  Render.html(%{
    clients: clients,
    shapes: [%{id: "parcel", geometry: parcel, color: "#16a34a", fill_opacity: 0.2}]
  })

Kino.Text.new(html)
Small enough to read in full — and that is the point. Now pull the two payloads
back out of it, the same way the browser will:
defmodule Payload do
  def extract(html, attribute) do
    html
    |> LazyHTML.from_fragment()
    |> LazyHTML.query("[phx-hook='Rover']")
    |> LazyHTML.attribute(attribute)
    |> List.first()
    |> Jason.decode!()
  end
end

config = Payload.extract(html, "data-rover")
markers = Payload.extract(html, "data-rover-markers")
shapes = Payload.extract(html, "data-rover-shapes")

%{config: config, markers: markers, shapes: shapes}
Things worth noticing in that config:
	center was computed from the markers, because none was given — and fit
became "once" for the same reason.
	zoom is only the starting point of the fit animation here.
	events contains only the handler you asked for. Nothing else is sent.
	tiles.attributions travelled with the URL, so the client cannot forget it.
	the shape carries a rev — the server hashed the geometry once, so the client
never has to. Change one coordinate and only that shape's rev moves.
	markers and shapes are in separate attributes. A van that moved does not
re-serialise a parcel outline that did not.

5. A live map, driven by Rover's own bundle
Everything above tested the Elixir half. This section takes the config and
markers extracted in section 4 — the real payload, not a hand-written one —
and hands them to the JavaScript Rover ships in priv/static/rover.js.
The bundle is read off disk and sent to the browser as data, then imported from
a blob URL. That means this notebook exercises the same RoverMap and
MarkerLayer your LiveView will use, not a reimplementation.
defmodule RoverKino do
  use Kino.JS
  use Kino.JS.Live

  @priv Path.join(:code.priv_dir(:rover), "static")
  @bundle File.read!(Path.join(@priv, "rover.min.js"))
  @stylesheet File.read!(Path.join(@priv, "rover.css"))

  def new(config, markers, shapes, opts \\ []) do
    Kino.JS.Live.new(__MODULE__, %{
      config: config,
      markers: markers,
      shapes: shapes,
      height: Keyword.get(opts, :height, 420),
      events: Keyword.get(opts, :events)
    })
  end

  @doc "Push a new marker list, exactly as `assign(socket, :clients, …)` would."
  def set_markers(kino, markers), do: Kino.JS.Live.cast(kino, {:markers, markers})

  @doc "Push a new shape list."
  def set_shapes(kino, shapes), do: Kino.JS.Live.cast(kino, {:shapes, shapes})

  @doc "Push a new view."
  def set_config(kino, config), do: Kino.JS.Live.cast(kino, {:config, config})

  @impl true
  def init(state, ctx), do: {:ok, assign(ctx, state)}

  @impl true
  def handle_connect(ctx) do
    payload = %{
      config: ctx.assigns.config,
      markers: ctx.assigns.markers,
      shapes: ctx.assigns.shapes,
      height: ctx.assigns.height,
      bundle: @bundle,
      stylesheet: @stylesheet
    }

    {:ok, payload, ctx}
  end

  @impl true
  def handle_cast({:markers, markers}, ctx) do
    broadcast_event(ctx, "markers", markers)
    {:noreply, assign(ctx, markers: markers)}
  end

  def handle_cast({:shapes, shapes}, ctx) do
    broadcast_event(ctx, "shapes", shapes)
    {:noreply, assign(ctx, shapes: shapes)}
  end

  def handle_cast({:config, config}, ctx) do
    broadcast_event(ctx, "config", config)
    {:noreply, assign(ctx, config: config)}
  end

  # The map pushes the very same events your LiveView would receive in
  # handle_event/3. Here they are rendered into a frame instead.
  @impl true
  def handle_event(event, payload, ctx) do
    if frame = ctx.assigns.events do
      Kino.Frame.render(frame, Kino.Text.new("#{event}: #{inspect(payload)}"))
    end

    {:noreply, ctx}
  end

  asset "main.js" do
    """
    export async function init(ctx, data) {
      const style = document.createElement("style")
      style.textContent = data.stylesheet
      document.head.appendChild(style)

      ctx.root.innerHTML =
        `<div class="rover-map" style="height:${data.height}px">` +
        `<div class="rover-map__canvas"></div></div>`

      const canvas = ctx.root.querySelector(".rover-map__canvas")

      // Rover's shipped bundle, imported from the bytes the server sent.
      const url = URL.createObjectURL(new Blob([data.bundle], { type: "text/javascript" }))
      const { RoverMap } = await import(url)

      const map = new RoverMap(canvas, data.config, (event, payload) => {
        ctx.pushEvent(event, payload)
      })

      // One combined call, not setShapes() then setMarkers(): the first call
      // alone would already fit the view once, and the default fit: "once"
      // means the second call's fit is a silent no-op — any marker outside the
      // shapes' bounding box would land off-screen for good.
      map.setContent({ shapes: data.shapes, markers: data.markers })

      ctx.handleEvent("markers", (markers) => map.setMarkers(markers))
      ctx.handleEvent("shapes", (shapes) => map.setShapes(shapes))
      ctx.handleEvent("config", (config) => map.setConfig(config))
    }
    """
  end
end
events = Kino.Frame.new()
map = RoverKino.new(config, markers, shapes, height: 440, events: events)

Kino.Layout.grid([map, events], columns: 1)
Click a marker, click the map, drag the green one, pan around — the frame under
the map shows the events your handle_event/3 would receive.
Updating markers the way LiveView would
Run the cell below and watch the map. One marker moves. The other two are not
re-created: same Feature object, same Style object, no flicker, and the pan
you were in the middle of is not interrupted.
moved =
  Enum.map(markers, fn
    %{"id" => 1} = marker -> %{marker | "lat" => marker["lat"] + 0.010}
    marker -> marker
  end)

RoverKino.set_markers(map, moved)
Recolour everything — styles change, geometries do not:
palette = ["#e11d48", "#0ea5e9", "#16a34a", "#f59e0b", "#7c3aed"]

recoloured = Enum.map(markers, &Map.put(&1, "color", Enum.random(palette)))

RoverKino.set_markers(map, recoloured)
Add one, remove one:
extra = %{
  "id" => 99,
  "lat" => 45.7600,
  "lon" => 4.8600,
  "label" => "Nouveau",
  "color" => "#7c3aed"
}

RoverKino.set_markers(map, markers ++ [extra])
RoverKino.set_markers(map, Enum.take(markers, 1))
Move the view rather than the markers:
RoverKino.set_config(map, %{config | "center" => [48.8566, 2.3522], "zoom" => 13, "fit" => false})
6. Where to go next
This notebook stops at markers and basemaps, which is where Rover started. The
rest of the library — none of it needs anything this notebook has not already
loaded — is documented in the README, section by section:
	Shapes — GeoJSON outlines, routes and zones, editable: true to let the
user drag their vertices, and Rover.start_drawing/3 to draw new ones. See
Rover.Shape for why geometry is the one place Rover is not latitude-first,
and what :rev buys you.
	Clustering — cluster={true} groups hundreds of markers, without
touching how they are diffed.
	Heatmaps — heatmap={@rows} for "where is there a lot of this?".
	Popups — <:popup> and <:shape_popup> slots, rendered by LiveView and
positioned by Rover.
	Keyboard and screen readers — every clickable feature is reachable
without a mouse.
	Moving the view without owning it — Rover.fly_to/4 and Rover.fit_to/4.

And in the repository:
	mix dev — the LiveView playground, which is what your application actually
looks like, with every feature above on one page.
	Rover.Components docs — every attribute and every event.
	assets/test/markers.test.js and assets/test/shapes.test.js — the
reconciliation guarantees, asserted by object identity.



  

    Changelog

All notable changes to this project are documented here. The format follows
Keep a Changelog and this project
adheres to Semantic Versioning.
0.9.0 - 2026-09-11
Added
	shape_source: geometry the browser fetches from a URL, rather than
carried in an attribute.
<.map id="parcels" shape_source={{:url, ~p"/api/parcels.geojson", rev: @parcels_rev}} />
The case shapes is wrong for, and the one the README has called the honest
limit of the transport since 0.1.0: an HTML attribute is a single dynamic
slot, so touching any shape re-serialises every one of them. Right for a
parcel outline, wrong for hundreds of kilobytes of cadastre that never
changes and is the same for everybody. :rev rides as a query parameter, so
changing it asks a question no cache has an answer to; :style restyles what
is loaded rather than fetching again.
A layer of its own, not a variant of the shape layer. That one knows every
feature it holds, keyed by the id it was told; features read out of a file are
in no such map, and letting them into that source would put untracked features
beside tracked ones — the problem the sketch layer already exists to avoid on
the drawing path.
What it costs is the server's knowledge of what it sent. These features are
drawn under the shapes it does send, and there are no popups, no keyboard
entries and no :editable for them, because all three need a shape the server
can name.
The document is fetched here rather than through OpenLayers' own loader,
which has no handle to cancel one. A rev bumped while a large document is
still arriving leaves two responses racing, and features are indexed by id: a
stale response landing first takes the ids and the fresh ones are dropped as
duplicates, leaving the old document on the map under the new URL until
somebody bumps again. Only the current request is accepted; a failed one
empties the layer and says which URL it was, rather than leaving the last
document that did load on the map — clickable, framed, and answering to a URL
nobody is asking for — with one console line to say it is stale.
A file's own id is kept beside its feature rather than on it:
ol/source/Vector indexes by that and silently refuses a second feature whose
id is taken, so a document repeating one — a parcel split into several
Features — would lose every repeat, with nothing logged.
They take part in the framing, but claim no fit of their own for having
arrived late. A map with nothing to frame at mount has not spent the one fit
every map without a center gets, so the first document claims that one; a
map that already framed its markers, or that was flown somewhere, keeps the
view it has.

	on_source_shape_click: clicks on shape_source geometry, carrying
whatever id and properties the GeoJSON declares.
A handler of its own rather than on_shape_click with a flag in the payload,
because without one this geometry has to be scenery. A cadastral backdrop
covers the whole viewport, so a click claimed on the strength of
on_shape_click would leave the map with no on_map_click anywhere — the
rule 0.7.0 established for decorative shapes, for geometry the server cannot
name. A <:shape_popup> is no reason to claim one either: there is nothing to
open for a feature the server has never seen, and a file's id colliding with a
shape's would open that shape's popup over geometry with nothing to do with it.
UrlShapeLayer joins the escape hatch's exports.


Changed
	Rover.fly_to/4 and Rover.fit_to/4 now count as a map's initial framing.
A map with no center is framed around its content once, and until now that
fit was still owed after a flight: on a map whose content arrives
asynchronously — markers from a slow query, or a shape_source document — it
ran when the content landed and pulled the view back off wherever the
application had just sent it. Both commands are decisions about the view, and
the client's own contract for them said so: "the next update must not undo
this and must not think a fit is owed."
Under Changed rather than Fixed, because an application can be relying
on the old behaviour: one that flies to a placeholder region at mount while
its markers load used to be reframed around them when they arrived, and now
stays where it flew. If that is what you wanted, fit={true} refits on every
change, and framing on arrival is what leaving the view alone at mount already
does.


0.8.0 - 2026-09-08
Added
	layers: tile layers drawn over the basemap and under everything else —
a cadastral overlay on a plan, orthophotography under the roads and labels of
a map. Each entry is {:tiles, spec} or {:tiles, spec, opts}, where spec
is anything tiles itself accepts, presets and vector styles included, with
:opacity, :visible, :min_zoom, :max_zoom and :id.
Reconciled the way markers and shapes are: changing an opacity or hiding a
layer keeps every tile the browser has already fetched, and only a layer
whose spec changed is rebuilt. :id is what carries a layer across a change
of position in the list; without one, position is the identity, since two
entries of the same tiles are otherwise indistinguishable.
Deliberately beneath the heatmap, the shapes and the markers, and in list
order. A layer here is part of the backdrop being assembled — tiles drawn
over the caller's own data would hide it — and that keeps one z-index for the
whole stack rather than a per-layer ordering to reason about.
They live in a single ol/layer/Group rather than N layers in the map's own
collection, so adding one is ordinary work on that group instead of more
surgery on the array the basemap swap already reaches into. The construction
a basemap and an overlay share — including the vector path, which is a group
ol-mapbox-style populates rather than a source that can be set — moved into
assets/js/tiles.js, so there is one place for the licence handling to live.

	declutter: hides labels that would overlap instead of drawing them over
one another. Markers and shapes share one declutter group, because two layers
decluttering separately resolve only their own collisions and a shape's label
would still be drawn across a marker's.
Every marker image is an obstacle rather than a candidate — pins, icons,
emoji, and a cluster circle with its count. OpenLayers declutters images as
readily as text, so without that a dense map loses whole markers to make room
for labels, which is backwards. Measured on the playground's crowd, by asking
the map at each marker's own position whether a marker is there: 228 of them
answer with the images marked as obstacles, 200 without. Hit-testing, popups
and the keyboard index are unaffected either way.
Off by default: a label that loses a collision is not drawn at all, so on a
dense map labels appear and disappear as the view moves. Clustering remains
the better answer to the same problem.

	{:wmts, capabilities_url, layer: "..."}: a real ol/source/WMTS, for a
service whose tile grid is its own rather than the Web Mercator one every
other basemap here shares. Rover fetches the capabilities document, reads the
grid out of it and builds the source from what it says; :matrix_set,
:format, :attributions and :max_zoom are optional, :layer is not,
since a capabilities document describes several.
The map renders before the document has been read and gains its tiles when it
lands, the shape the vector basemap already had — which is also why
:max_zoom has a value from the start: the initial framing needs a ceiling
before anything has been fetched. Both asynchronous paths now check that the
layer they were handed has not been disposed in the meantime, so a basemap
swapped mid-flight cannot come back to life and go on fetching tiles.
Of the four ways reading a document can go wrong, OpenLayers reports one:
an unknown layer. A matrix set the layer does not offer is silently swapped
for its first one, a format it does not serve is taken at face value and
every tile request then fails quietly, and a matrix set in a CRS OpenLayers
does not know — anything but Web Mercator and WGS 84, absent proj4 — makes it
dereference a null projection and throw where a reader would blame the
network. All four are checked before the document is handed over, and each
says which of them it was.
The :ign_* presets deliberately keep their XYZ shortcut: the Géoportail's
KVP endpoint carries the tile coordinates in the query string and its layers
are on the grid the map already uses, so nothing is bought by the round-trip
there.


Changed
	The attribution control is rendered for a map with layers but no basemap.
tiles={:none} was the one case that dropped it; a map that draws no basemap
and two overlays still renders somebody's tiles.

0.7.0 - 2026-09-07
Added
	interactions, an allow-list of the gestures a map answers to, mirror of
controls: :drag_pan, :mouse_wheel_zoom, :double_click_zoom,
:pinch_zoom, :keyboard_pan, :keyboard_zoom, :drag_rotate,
:pinch_rotate, :drag_zoom. All of them by default, so nothing changes for
a map that says nothing. The two reasons to trim it: a map in the flow of a
page should leave the wheel to the page, and a shift-drag should not be able
to leave the map crooked with no way back. interactions={[]} is not
interactive={false} — tooltips, clicks and the cursor stay — and Rover's
own dragging, editing and drawing interactions are not on the list.

	:anchor, :rotation and :opacity on markers, for the pin or an
:icon. :anchor is [x, y] as fractions of the image — [0.5, 1], the
default, is a pin's tip; [0.5, 0.5] the middle of a dot or a badge.
:rotation is in degrees, clockwise, for an icon with a heading. A marker's
popup now clears the image by the image's own height above the coordinate,
read off the icon once it has loaded, rather than the built-in pin's 36px —
a taller icon used to be overlapped, a centred one floated above nothing.

	Theming through CSS custom properties. Every colour in rover.css is
now a --rover-* property on .rover-map, so an application restyles a map
by setting a variable rather than overriding a rule. Dark mode answers to
data-theme="dark" or a .dark class on an ancestor as well as to
prefers-color-scheme, and data-theme="light" / .light holds a map
light on a dark OS — the two things a page with its own theme toggle could
not do before. The basemap is deliberately not coupled to any of this: tiles
are content and already an attribute.


Changed
	The attribution control is on whenever the map has a basemap, whether
or not controls lists it. controls={[:scale_line]} used to drop it
silently, and every preset's provider requires the credit as a condition
of use — a list that happened to leave it out was never a decision to stop
honouring that. Forced rather than raised on: an existing list keeps
rendering, and the control shows nothing for a source with no attribution
text, so adding it is never visually wrong. tiles={:none} still renders
without it, there being nothing to credit.

Fixed
	A shape with no handler and no popup swallowed on_map_click. The rule
that such a shape is scenery — that it must not claim the click, or a filled
polygon eats every map click across its interior — was in the code and in
0.3.0's notes, and had never once fired. The popup layer subscribes to shape
clicks on every map, to dismiss whatever is open, and the client counted that
subscription as interest. Every shape on every map was therefore a click
target, with the pointer cursor to prove it, and a click inside a decorative
zone produced nothing at all. The server now says whether a <:shape_popup>
was rendered, and Rover's own subscribers no longer count. An application
subscribing through the JavaScript escape hatch still does.
	Point shapes rendered as nothing. A shape style had a stroke and a fill,
which paint lines and areas; a Point has neither, so it drew as nothing —
including a point drawn with start_drawing/3 and echoed back by the server,
which vanished the moment it was accepted. Point and MultiPoint shapes are now
drawn as a dot in the shape's colour.
	A typo in marker_fields, shape_fields or heatmap_fields was silently
ignored. A field that was never mapped falls back to its default keys, so
marker_fields={[latitude: :lat]} read :lat as if nothing had been said,
and marker_fields={[:latitude]} — the mapping written backwards — did the
same. Both now raise, naming the fields Rover knows, the way cluster and
controls already did for theirs.
	heatmap_fields maps the coordinate too. :lat and :lon were accepted
by no one: unmapped they are read by Rover.Geo, which knows :latitude,
:longitude and :lng but not a schema's own names, and a mapping naming
them was ignored. They now work as they do for markers — including one axis
at a time, and by function.
	A nil tiles option no longer overwrites a preset's own value.
{:osm, attributions: Application.get_env(:my_app, :credit)} with the config
unset would have blanked the OSM credit this release goes out of its way to
keep. Only options actually given are merged.
	Rover.bbox/1 and fit_to/4 accept the box on_move_end delivers.
The event hands you "bbox" => %{"south" => …}; the functions wanted a
{south, west, north, east} tuple, so the one value you had could not be
handed back without repacking it. Both key styles are read now.
	{preset, opts} dropped every option but :key. {:osm, max_zoom: 18}
resolved as plain :osm, with nothing to say about the option it lost, while
{:xyz, url, opts} honoured :max_zoom and :attributions all along. A
preset now takes both, and every tiles form rejects an option it does not
read rather than ignoring it.
	Tearing a map down left its interactions, controls and tooltip alive.
Detaching the map from its element does not dispose it; the editing and
dragging interactions kept their listeners on the shape and marker sources,
and the full-screen control kept one on the document, for as long as the page
lived. The hook now disposes the map itself.

0.6.0 - 2026-09-04
Added
	Vector basemaps: :carto_light_vector, :carto_dark_vector, and
:carto_voyager_vector, rendered through ol-mapbox-style as native
OpenLayers vector tile layers alongside the existing raster presets, which
keep working unchanged. A generic {:vector, style_url} /
{:vector, style_url, opts} hatch, symmetric with the existing {:xyz, ...} one, covers any other MapLibre-compatible style — Mapbox, MapTiler,
or self-hosted. carto_api_key config and the per-call key: opt apply to
the three vector presets exactly as they already do to their raster
counterparts.

0.5.0 - 2026-08-31
Added
	Drawing new shapes: Rover.start_drawing/3, Rover.stop_drawing/2 and
on_draw_end. The other half of 0.4.0's :editable, which could only reshape
a geometry that already existed. Deliberately a mode rather than an attribute —
there is no shape yet to hang a per-item flag on, and an always-armed
ol/interaction/Draw would swallow every ordinary map and shape click — so it
is a one-shot command in the shape of fly_to/4. on_draw_end is the only
event with no "id": the shape does not exist until the server makes one, so
identity is the server's to assign.
The sketch is drawn into a separate scratch source, never into
ShapeLayer's own. A feature Draw put there would be absent from the
entries map reconcile/1 tracks, so the server's echo of the new shape would
render a second feature beside it and the polygon would appear twice. The
scratch layer is cleared by the same call that applies a new :shapes list, so
the handover is invisible on the accepted path and is the cleanup on the
abandoned one.
:type is :polygon, :line or :point. There is no :circle: OpenLayers
draws one, GeoJSON cannot represent one, and it could never round-trip through
Rover.Shape. Escape abandons the sketch in progress and leaves the mode
armed; new points snap to the shapes already on the map; a map with
interactive={false} refuses to arm, and locking one mid-draw cancels the
mode rather than remembering it.
While the mode is armed the map does not report clicks or tooltips of its own:
a click that places a vertex is not a click on the map, and reporting it would
fire on_map_click once per corner — dismissing any open popup each time,
since the popup layer listens for exactly that.

	A keyboard and screen-reader pass. A map was a canvas with nothing
focusable in it and no accessible name, so everything on one was unreachable
without a mouse.
The map itself now carries tabindex="0" and role="application", and
OpenLayers' keyboardEventTarget is pointed at the element the component gives
that tabindex to. KeyboardPan and KeyboardZoom were in
defaultInteractions() from the start — present, and unreachable, because
nothing ever focused the viewport they listened on.
Every marker and shape a click can do something with is rendered as a
visually-hidden button, which is the only DOM a keyboard or a screen reader can
reach a painted feature through. Pressing one takes the same path as a pointer
click: the same payload to the server, the same popup opened by the same
subscriber. Features that are pure scenery — no handler, no popup — get no
button, because a tab stop that does nothing when pressed is worse than none.
Popups became role="dialog", named after their feature. One opened from the
keyboard takes focus and hands it back to the button on close; one opened by a
pointer does neither, since a mouse user's attention is already where they
clicked.
New label attribute for the accessible name, defaulting to "Map". The
canvas's aria-label and tabindex are re-applied by the client on every
config change, because the element is phx-update="ignore" and LiveView merges
only data-* attributes onto one of those — a map that locked itself would
otherwise stay a focusable role="application" with nothing behind it.

	Carto API key support on :carto_light, :carto_dark, and
:carto_voyager, which Carto's basemaps now need. Configure a default with
config :rover, Rover.Tiles, carto_api_key: "...", or pass
tiles={{:carto_dark, key: "..."}} per call to override it. A preset with no
key configured or passed keeps the URL it had.
Worth knowing what an unkeyed map looks like, because it is not what anyone
goes looking for: the tiles still load, with API KEY REQUIRED stamped
diagonally across every one. Not a blank map, not a 401 — a legible map
wearing a watermark. The key is free, issued by return email with no queue and
no Carto account, and covers 5 million tile requests a month.
Carto also say the raster service is being retired in favour of vector tiles
and that they are considering freezing its data updates, with no date
published for either. Rover's basemap layer is raster-only today; the key
covers both services, so nothing is wasted when that changes.
Thanks to @rockneurotiko, who found this
and wrote the implementation.

	Dialyzer in CI, and mix dialyzer locally. The public API is annotated
with @spec end to end and nothing ever checked those annotations against the
code. The PLT is written to _build/plts, so the _build cache CI already
keeps carries it; :missing_return and :extra_return are on, because a
@spec that has drifted from its function is the thing worth catching.

	A coverage floor. mix test --cover now fails below the threshold declared
in mix.exs, and the lint row of the CI matrix runs it. The floor is a
ratchet: raise it when a release lands above it, never lower it to make a red
run green.


Removed
	A Rover.Shape fallback clause that could not be reached — every caller of the
private get/2 is already inside an is_map/1 guard. Dialyzer's first find.

0.4.0 - 2026-08-12
Added
	:editable on shapes, and on_shape_edit_end. Lets the user drag a
shape's vertices directly on the map — the geometry equivalent of
:draggable on a marker, built the same way: an ol/interaction/Modify
filtered to editable single-feature shapes, and the same "forget the cached
identity so a same-valued server payload still reapplies" fix :draggable
needed, ported from a geometry hash to the :rev shapes are actually diffed
by. A FeatureCollection shape (more than one underlying feature) stays
read-only — there is no single geometry a drag could write back to.
on_shape_edit_end's geometry is always bare; a Feature-wrapped shape's
properties travel in their own key on the payload instead, so merging the
result back into :geometry does not silently lose them.

Fixed
	The installation example still read {:rover, "~> 0.3"} in both the README
and the Rover moduledoc.

0.3.2 - 2026-08-10
Added
	A smoke test over the bundles in priv/static (assets/test/bundles.test.js).
Nothing exercised what Hex actually ships: the playground and the browser suite
both import assets/js/index.js, and the CI bundles job only runs
git diff --quiet -- priv/static, which proves the artefacts match the source
and not that they load. The new test loads rover.js and rover.min.js and
checks the export surface, the hook's LiveView callbacks and a project /
unproject round trip; rover.external.js cannot be imported from
priv/static — it leaves ol as a peer import and there is no node_modules
above it — so it is checked as text instead.
	Elixir 1.16.3 in the CI matrix. It sits inside the ~> 1.15 requirement and
was the one version in range that nothing tested.

Fixed
	The bring-your-own-OpenLayers instructions did not build. Following them
as written stops esbuild with Could not resolve "ol/Map.js", once per each
of the twenty-seven ol specifiers the peer build leaves bare. esbuild
resolves a bare import by walking up from the file that wrote it —
deps/rover/priv/static/, where no node_modules exists — and Phoenix's
generated NODE_PATH covers deps only, never assets/node_modules. Both
the README and the Rover moduledoc now carry the config/config.exs change
that puts ol on the search path. Reproduced against esbuild 0.25.12 with
Phoenix's own cd and NODE_PATH, and confirmed fixed the same way.
	The installation example in the Rover moduledoc still read
{:rover, "~> 0.2"}. 0.3.1 fixed the README copy and missed this one, which
is the snippet HexDocs renders on the module page.
	mix precommit ran assets.test before assets.build, so the new bundle
smoke test would have checked the artefacts from the previous run and let the
ones about to be committed through untested.
	The changelog had no link definitions for [0.3.0] and [0.3.1], so both
headings rendered as literal brackets.
	The comment explaining why setContent fits once was attached to
setHeatmap, the method above it.

0.3.1 - 2026-08-08
Fixed
	The Livebook (notebooks/rover.livemd) failed at section 5 with assign/2 imported from both Kino.JS.Live.Context and Phoenix.Component, call is ambiguous. Section 4 imported Phoenix.Component at the top level of its
cell to get ~H; Livebook threads a cell's top-level imports into every
later cell, so it collided with Kino.JS.Live.Context's own assign/2 in
RoverKino. The import now lives inside its own module, scoped to the cell
that needs it.
	The installation example in the README still read {:rover, "~> 0.2"}, one
series behind what it was installing. The same copy in the Rover moduledoc
was missed; see Unreleased.

0.3.0 - 2026-08-07
Added
	Clustering — cluster={true}, or a keyword list of :distance,
:min_distance and :zoom_on_click. A group of one is drawn as its own marker;
clicking a group zooms into it and sends on_cluster_click with the member ids.
Reconciliation is untouched, because ol/source/Cluster wraps the marker source
rather than replacing it — the markers are still diffed by id, only the drawing
changes. A grouped marker has no popup (its pin sits at the group's centre, so a
popup would point at empty space) and cannot be dragged.
	Rover.Heatmap and the heatmap attribute — density as a heat field. No
:id required, unlike markers and shapes: a heatmap is an aggregate, so per-point
identity buys nothing. Diffed by revision instead, which also means a style-only
change restyles the layer without rebuilding the field. Tunable with
heatmap_style: :radius, :blur, :opacity, :gradient.
	A <:shape_popup> slot, anchored where the geometry was clicked rather than at
its centroid. Popup keys are now namespaced (marker:1, shape:1), because a
marker and a shape may legitimately share an id and two nodes answering one
selector means one of them silently wins.
	:tooltip on shapes, shown at the pointer on hover, falling back to :label.
	A shape claims a click when either the server or a popup wants it. Keying it on
the configured event alone meant a <:shape_popup> could never open without an
on_shape_click handler — while marker popups need no server at all. A shape with
neither still claims nothing, so scenery does not swallow on_map_click.
	Rover.fly_to/4 and Rover.fit_to/4 — imperative view control, for when the
view is a gesture rather than state. center and zoom are attributes, so using
them for "the user clicked a row, take me there" costs you the automatic framing
and forces the view into your assigns. These are commands: nothing is assigned,
no attribute changes, and the map keeps its declarative framing for everything
else. Rover.bbox/1 is public alongside them, and takes markers, shapes, plain
coordinates or a box.
	A browser suite. Five Playwright scenarios against the mix dev playground,
guarding the paths where every rendering bug this library has shipped actually
lived: the tile URLs the browser requests, the popup DOM, and the view after an
update. Runs in CI, and via mix assets.test.browser. Deliberately out of
mix precommit — it needs a server and a browser.
	The map instance is exposed on its own element as el._rover. The browser suite
needs it (a marker is drawn in a canvas and has no DOM node, so a coordinate has
to be turned into a pixel through the map itself), and it is the fastest way to
answer "why is my marker not there?" from a console.
	?shapes=parcel|route|none on the playground picks the initial geometry, so the
framing bug's conditions can be reproduced on a fresh mount.

Fixed
	Clustering, from review, before it ever shipped:
	Every discarded ol/source/Cluster stayed subscribed to the marker source, so
each toggle of cluster left another live clusterer re-clustering the whole set
on every update, in a source nothing draws.
	Clicking a group above zoom 16 zoomed out. View#fit treats maxZoom as a
resolution floor, so it clamps both ways: the drill-in now uses the basemap's own
ceiling and refuses to move the view backwards at all.
	A :draggable marker alone in a group was still draggable, and the drag moved the
throwaway feature Cluster allocates — the marker's own geometry untouched, the
event reporting coordinates for something that is not the marker, and the pin
snapping back on the next recompute. Nothing is draggable while clustering, which
is what the documentation already claimed.
	The Cluster wrapper dropped wrapX: false, so groups repeated across world
copies.
	A cluster click did not dismiss an open popup, which mattered with
zoom_on_click: false where nothing else moves.
	A non-keyword list — cluster={[:distance]} — raised a match error instead of the
friendly message every other option in the component produces.
	on_cluster_click was in neither event table and had no docs, so the only place
its payload was written down was the playground.
	Reconciling a batch of moved or restyled markers reclustered the entire
marker set once per feature touched rather than once for the batch —
ol/source/Cluster recomputes on every change event from the source it
wraps, and every setCoordinates/setStyle call fires one. A fleet of five
hundred with fifty vehicles moving in one update paid for fifty full passes,
not one, on exactly the workload clustering exists to make affordable.


	Field accessors of the wrong arity now raise instead of being read as a map key
and silently substituting the default. mix format rewrites
&(&1.orders / 40) as & &1.orders/40, which Elixir parses as an arity-40
capture — so the mistake is easy to make and used to produce a quietly wrong map.
Applies to Rover.Marker, Rover.Shape and Rover.Heatmap.

	Live reload never worked in the playground. The endpoint declared
plug Phoenix.LiveReloader but not the socket it connects to, so the browser
retried a 404 forever while the esbuild watcher rebuilt bundles nobody loaded.
Found by the browser suite on its first run, by refusing to tolerate a console
error.

	The playground had no PubSub, so the live-reload channel raised on every join.

	height={nil} is now legal, and actually works. attr :height, :string
rejected the nil its own documentation recommended — a compile warning, so an
error in any project building with --warnings-as-errors. It is :any now, like
:class. The attribute is also genuinely omitted rather than rendered as
style="", because an empty inline style still beats a class in the cascade: a
map sized by class="h-96" or by a flex parent could not be sized at all.
A style you pass yourself now takes precedence over height.


Changed
	The README's opening argument no longer rests on a comparison with another
library. It answers the question a Phoenix developer actually faces — "why not
just write a hook?" — and Leaflet's name has moved to a Coming from a Leaflet
hook section, where it is a migration table rather than a benchmark. That
section also names the three things that catch people: markers need a stable
:id, height beats your class, and stroke opacity goes through rgba().

0.2.0 - 2026-08-06
Everything the README called "the obvious next steps", minus clustering.
Added
	Rover.Shape and the shapes attribute — GeoJSON geometries: outlines,
routes, zones. A bare geometry, a Feature or a FeatureCollection; atom or
string keys; or an undecoded JSON string, so ST_AsGeoJSON output goes straight
in. Styled with :color, :width, :fill_color, :fill_opacity and :label.
	Shapes travel in their own data-rover-shapes attribute, so a marker that moved
does not re-serialise a cadastral outline that did not.
	Geometry is diffed by a server-computed :rev (:erlang.phash2/1 by
default, or your own updated_at), never by hashing coordinates on the client. A
route is thousands of points; hashing it per update is the cost the reconciler
exists to avoid.
	A map with shapes and no markers now frames the geometry. Previously it centred
on {0.0, 0.0} — a parcel page showed the Gulf of Guinea.
	:emoji on markers, drawn as canvas text rather than a DOM overlay, so it
keeps the shared style cache, hit testing and reconciliation by identity that a
pin has.
	A <:popup> slot, rendered once per marker and shown on click with no server
round-trip. Closed by data-rover-popup-close, a map click, or Escape.
Deliberately not an ol/Overlay: an Overlay reparents its node into the map
viewport, which lives inside phx-update="ignore", and LiveView would then be
patching markup it no longer owns. Rover positions server-rendered nodes that
never leave the outer element.
	:ign_plan and :ign_ortho — the French Géoportail's reference plan and
aerial orthophotography, both intended for production use rather than the demo
endpoints the OSM and Carto presets point at.
	on_shape_click, with markers winning ties: a pin inside its own parcel outline
answers the click.

Fixed
	Markers were excluded from the initial framing whenever shapes were present.
The mount path loaded shapes, fitted, then loaded markers — and the second fit
declined, because the first had already happened and fit defaults to :once.
A map with both therefore framed the shapes alone, and any marker outside their
bounding box was off-screen for good. Both layers are now loaded before a single
fit. This was the release's headline combination, so it is worth being blunt: it
was broken.
	The zoom cap that keeps a lone marker from filling the screen had been removed
for any non-degenerate extent, so two markers twenty metres apart zoomed past
what the basemap can render. The cap now follows the tile source's own ceiling,
and only marker-only extents stop earlier.
	A click inside a shape no longer swallows on_map_click when on_shape_click
was never wired. Shapes are filled by default, so their whole interior is
hit-testable — a click-to-place-a-marker map with zone outlines silently stopped
working anywhere inside a zone.
	An open popup survives a LiveView patch. hidden is static in the template, so
every re-render of the marker comprehension restored it and the popup vanished
while the client still believed it was open.
	A popup follows the pin during a drag, instead of hanging back at the
coordinate the server last sent.
	A popup near the top edge flips below its marker rather than being clipped away
by the container's hidden overflow.
	Geometry in the wrong projection — ST_AsGeoJSON on an EPSG:3857 column returns
metres — no longer raises while deriving the map's centre. Framing is a
convenience; taking a LiveView down at render time over it was the wrong trade.

Changed
	mix dev takes PORT, and the playground now exercises shapes, emoji, popups
and the IGN layers.
	Fitting spans markers and shapes together, and the zoom cap that keeps a lone
marker from filling the screen no longer applies to a polygon — capping a small
parcel left it a speck in the middle of a region.

Bundle size
priv/static/rover.min.js grows from 333,765 to 360,062 bytes (98,910 → 104,868
gzipped): the ol/format/GeoJSON reader and the extent helpers. The peer build
rover.external.js grows from 17,246 to 27,319 bytes (5,364 → 7,789 gzipped) —
shapes and popups are Rover's own code, so leaving ol external does not exclude
them.
0.1.0 - 2026-08-05
Added
	<.map> function component: declarative map with center, zoom, markers.
	Rover.Marker — normalises plain maps, structs and Ecto schemas into markers.
	Rover.Geo — strict {lat, lon} handling, bounding boxes, distance.
	Rover.Tiles — named tile presets (:osm, :carto_light, :carto_dark, …)
plus arbitrary XYZ URLs.
	JavaScript runtime bundling OpenLayers, exposed as the Rover LiveView hook,
with keyed marker reconciliation (only changed features touch the map).
	Events pushed back to LiveView: marker click, map click, move end, marker drag.
	notebooks/rover.livemd — a Livebook that exercises each layer and renders a
live map from Rover's own bundle.
	GitHub Actions CI: Elixir 1.15–1.19, the Node test suite, and a check that the
committed priv/static bundles match assets/js.

Fixed
	mix dev now actually serves. Supervisor.start_link/2 links to the
process that calls it — the one evaluating dev.exs. That process finished, the
link took the endpoint down with it, and --no-halt kept the VM alive: the
playground logged "Running ... at 127.0.0.1:4020" and then refused every
connection.
	listeners: [Phoenix.CodeReloader] added, which Phoenix 1.8 requires for code
reloading; without it every request logged a warning and a stacktrace.
	Any 404 in the playground — the browser asking for /favicon.ico was enough —
raised in Phoenix's error handler, because no error view was configured. The
playground now renders status pages, and the layout carries an inline favicon so
the request is not made at all.
	PORT=4021 mix dev runs the playground on another port.
	The map no longer jumps to a world view when a marker moves. With no
center, Rover derives one from the markers — a value that shifts whenever any
marker does. The client read each shift as an instruction and animated to the
derived centre at the derived zoom, landing on zoom 2 with no way back. The
derived centre is now flagged and excluded from view-change detection.
	A map given no center now always frames its markers once when it appears,
even with fit={false} — previously that combination rendered the whole world.
	setConfig re-applies controls and interactive. Toggling either after
mount used to reach the client and do nothing.
	interactive={false} now withholds the zoom, fullscreen and rotate controls
and stops emitting click events, tooltips and cursor changes. Attribution and
the scale line stay. Previously the +/- buttons still moved the view and clicks
still pushed events.
	on_move_end flags a bbox that straddles the antimeridian with
"crosses_antimeridian" => true, instead of silently returning west > east
to a viewport-query that then matches nothing.
	A partial marker_fields mapping ([lat: :latitude]) no longer breaks reading
the other axis from its usual key.
	A marker dragged on the client is put back if the server does not accept the
move; the stale geometry hash used to make the correcting payload look
unchanged.
	RoverMap supplies a default view instead of throwing when handed an
incomplete config, which makes the malformed-payload fallback real.
	The style cache is bounded, so volatile labels cannot accumulate styles for the
lifetime of a long-lived LiveView session.
	LICENSE is now the MIT text alone; the OpenLayers notice moved to
NOTICE.md. Appending to LICENSE made licence scanners report "Other"
instead of MIT.
	<.map> no longer emits a trailing space in class when none was given.

Documented
	Marker ids round-trip through JSON: integers and strings survive, atoms come
back as strings and will not match.
	fit governs refitting; the initial framing is separate.



  

    Third-party notices

Rover itself is MIT licensed — see LICENSE.
This file lists the third-party code Rover redistributes. It is kept separate
from LICENSE on purpose: licence scanners (GitHub's included) read LICENSE
as a single licence text, and anything appended to it makes them report
"Other" instead of MIT.
OpenLayers
Rover bundles OpenLayers into the JavaScript it
ships, so that applications without an npm toolchain can use the library:
	priv/static/rover.js
	priv/static/rover.min.js

priv/static/rover.external.js does not bundle it — that build leaves ol
as a peer import for applications that supply their own copy.
OpenLayers is distributed under the BSD 2-Clause License,
Copyright 2005-present, OpenLayers Contributors.
Full text: https://github.com/openlayers/openlayers/blob/main/LICENSE.md
priv/static/rover.css includes OpenLayers' own ol.css, under the same
licence.
Tile providers
Rover ships no map imagery. Rover.Tiles presets point at third-party tile
servers, each with its own terms and attribution requirements — which Rover
renders in the map's attribution control. Keeping that attribution visible is
generally a condition of use, not a courtesy.
The OpenStreetMap and CARTO presets target public demo endpoints whose usage
policies forbid production traffic. For anything real, pass {:xyz, url} with
tiles you are entitled to serve.
CARTO's basemaps (:carto_light, :carto_dark, :carto_voyager) now need a
free API key; without one the tiles arrive watermarked. CARTO's terms also
require that its attribution, and OpenStreetMap's, stay visible — Rover renders
both. See Rover.Tiles for how to configure a key.


  

    LICENSE


MIT License

Copyright (c) 2026 Sébastien Portrait

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Maps for Phoenix LiveView, powered by OpenLayers.
OpenLayers is a serious mapping engine — projections, tile pyramids, vector
layers, styling, interactions. It is also a lot to learn before you can put
three pins on a map. Rover keeps the engine and hides the ceremony:
<.map id="clients" center={{45.75, 4.85}} zoom={12} markers={@clients} />

assign(socket,
  clients: [
    %{id: 1, lat: 45.76, lon: 4.83, label: "Atelier"},
    %{id: 2, lat: 45.74, lon: 4.86, label: "Dépôt"}
  ]
)
No Feature, no VectorSource, no Style. Assign a list, get a map. Assign a
different list, and only the markers that changed are touched.
Geometries work the same way, from GeoJSON:
<.map id="parcel" shapes={@parcels} tiles={:ign_ortho} />
Installation
Add the dependency:
def deps do
  [{:rover, "~> 0.9"}]
end
Register the hook in assets/js/app.js. Rover ships a prebuilt bundle with
OpenLayers already inside, so there is nothing to install with npm:
import { RoverHooks } from "../../deps/rover/priv/static/rover.js"

const liveSocket = new LiveSocket("/live", Socket, {
  params: { _csrf_token: csrfToken },
  hooks: { ...RoverHooks }
})
Import the stylesheet in assets/css/app.css:
@import "../../deps/rover/priv/static/rover.css";
And import the component where you need it — typically once, in the
html_helpers block of your *_web.ex:
import Rover.Components
Where to go next
	Rover.Components — the <.map> component, its attributes, its events and
the <:popup> slot.
	Rover.Marker — what counts as a marker, and how to map your own schemas.
	Rover.Shape — GeoJSON outlines, routes and zones.
	Rover.Heatmap — density as a heat field rather than as pins.
	Rover.Tiles — basemaps, including the French Géoportail, and the
attribution you are required to keep.
	Rover.Geo — coordinates, bounding boxes, distances.

Bring your own OpenLayers
If your app already builds JavaScript with npm and you want to control the
OpenLayers version, import the peer build instead and add ol yourself:
// assets/package.json: "ol": "^10.0.0"
import { RoverHooks } from "../../deps/rover/priv/static/rover.external.js"
This one needs a build change, and without it esbuild stops with Could not resolve "ol/Map.js" — once for each of the twenty-seven ol specifiers the
peer build leaves bare. esbuild resolves a bare import by walking up from the
file that wrote it, which here is deps/rover/priv/static/, where there is no
node_modules and never will be. Phoenix's generated NODE_PATH points at
deps alone, so your ol is never on the search path.
In your existing config :esbuild block in config/config.exs, replace the
env: key — leave args: and cd: exactly as they are:
env: %{
  "NODE_PATH" =>
    Enum.join(
      [Path.expand("../deps", __DIR__), Path.expand("../assets/node_modules", __DIR__)],
      if(match?({:win32, _}, :os.type()), do: ";", else: ":")
    )
}
The default build needs none of this — OpenLayers is already inside
rover.js.
Rover is tested against the version it bundles; the peer build is offered for
applications that need to share a single OpenLayers instance with their own
code.
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        bbox(content)

      


        The bounding box of anything fit_to/4 accepts, as {south, west, north, east}.



    


    
      
        fit_to(socket, id, content, opts \\ [])

      


        Frames a map's view around some content, without making the view part of your
state.



    


    
      
        fly_to(socket, id, center, opts \\ [])

      


        Moves a map's view, without making the view part of your state.



    


    
      
        start_drawing(socket, id, opts \\ [])

      


        Arms the map for drawing, so the user can put a new shape on it.



    


    
      
        stop_drawing(socket, id)

      


        Disarms a map armed by start_drawing/3, and discards any unfinished sketch.
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          @spec bbox(term()) :: Rover.Geo.bbox() | nil


      


The bounding box of anything fit_to/4 accepts, as {south, west, north, east}.
Markers, shapes, plain coordinates, a mixed list, or a box passed through
unchanged. nil when there is nothing to enclose.
Examples
iex> Rover.bbox([%{id: 1, lat: 45.0, lon: 4.0}, %{id: 2, lat: 46.0, lon: 5.0}])
{45.0, 4.0, 46.0, 5.0}

iex> Rover.bbox({45.0, 4.0, 46.0, 5.0})
{45.0, 4.0, 46.0, 5.0}

iex> Rover.bbox(%{"south" => 45.0, "west" => 4.0, "north" => 46.0, "east" => 5.0})
{45.0, 4.0, 46.0, 5.0}

iex> Rover.bbox([])
nil
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          @spec fit_to(Phoenix.LiveView.Socket.t(), String.t(), term(), keyword()) ::
  Phoenix.LiveView.Socket.t()


      


Frames a map's view around some content, without making the view part of your
state.
The counterpart to fly_to/4 for "show me these": pass markers, shapes,
coordinates, or a {south, west, north, east} bounding box, and the client fits
the view to it — using the viewport size, which only the client knows.
{:noreply, Rover.fit_to(socket, "fleet", vehicles_on_shift)}
Like fly_to/4, this counts as the map's initial framing: content arriving
afterwards will not pull the view back off what you framed.
Options
	:padding — pixels kept clear around the content. Defaults to 48.
	:max_zoom — how far in the fit may go. Defaults to 16, which stops a
single point from filling the screen.
	:duration — animation length in milliseconds. Defaults to 500.

Returns the socket untouched when there is nothing to frame, so
fit_to(socket, "fleet", []) is a no-op rather than an error.
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          @spec fly_to(Phoenix.LiveView.Socket.t(), String.t(), Rover.Geo.coordish(), keyword()) ::
  Phoenix.LiveView.Socket.t()


      


Moves a map's view, without making the view part of your state.
center and zoom are attributes, which is right when the view is a property
of what you are rendering. It is the wrong tool for "the user clicked a row, take
me there": passing center costs you the automatic framing — fit falls back to
false and the centre stops being derived — so you trade the default behaviour
for one gesture, and you have to keep the view in assigns from then on.
This is a one-shot command instead. Nothing is assigned, no attribute changes,
and the map keeps its declarative framing for everything else.
It does count as the map's initial framing, though: a map with no center is
framed around its content once, and a flight is a decision about the view, so
content arriving afterwards will not pull it back. fit={true} still refits
on every change.
def handle_event("select_client", %{"id" => id}, socket) do
  client = Enum.find(socket.assigns.clients, &(&1.id == id))

  {:noreply, Rover.fly_to(socket, "clients", {client.lat, client.lon}, zoom: 15)}
end
Options
	:zoom — where to end up. Omit to keep the current zoom.
	:duration — animation length in milliseconds. Defaults to 500.
0 jumps.

The first argument to identify is the map's DOM id, because a LiveView can
hold several maps and an event reaches all of them.

  



    

  
    
      
    
    
      start_drawing(socket, id, opts \\ [])



        
          
        

    

  


  

      

          @spec start_drawing(Phoenix.LiveView.Socket.t(), String.t(), keyword()) ::
  Phoenix.LiveView.Socket.t()


      


Arms the map for drawing, so the user can put a new shape on it.
:editable lets a user reshape a geometry that already exists. This is the
other half: there is nothing to attach a per-item flag to yet, so drawing is a
one-shot command like fly_to/4 rather than an attribute — a mode the server
turns on for a gesture and turns off again.
def handle_event("draw_parcel", _params, socket) do
  {:noreply, Rover.start_drawing(socket, "parcels", type: :polygon)}
end
The finished geometry arrives on on_draw_end, with no :id — the shape does
not exist yet, and identity is yours to assign:
def handle_event("drew", %{"geometry" => geometry}, socket) do
  parcel = %{id: System.unique_integer([:positive]), geometry: geometry}

  {:noreply,
   socket
   |> assign(parcels: socket.assigns.parcels ++ [parcel])
   |> Rover.stop_drawing("parcels")}
end
The mode stays armed until stop_drawing/2, so a user asked to trace four
parcels traces four without touching the toolbar again. Escape abandons the
sketch in progress and leaves the mode armed, the way it does in every drawing
tool.
While it is armed the map claims every click — on_marker_click,
on_shape_click, on_cluster_click and on_map_click all stop firing, and
popups stop opening. A click that places a vertex is not a click on whatever
sits under it. Because the mode persists, leaving it armed leaves the map's
other click behaviour off with it.
Options
	:type — :polygon (the default), :line or :point.

There is no :circle. OpenLayers can draw one, GeoJSON has no way to represent
one, and a shape that cannot round-trip through Rover.Shape would be a
geometry the server could never store or send back.
A map rendered with interactive={false} refuses to arm: it is a picture, and
drawing is the largest interaction there is.
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          @spec stop_drawing(Phoenix.LiveView.Socket.t(), String.t()) ::
  Phoenix.LiveView.Socket.t()


      


Disarms a map armed by start_drawing/3, and discards any unfinished sketch.
Calling it on a map that is not drawing does nothing.
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The <.map> component.
import Rover.Components

<.map id="clients" center={{45.75, 4.85}} zoom={12} markers={@clients} />
That is the whole API for the common case. Everything below is about the less
common ones.
How updates reach the map
Rover renders your markers into a data-rover-markers attribute. When you
assign/3 a new list, LiveView diffs the attribute and sends only that
attribute down the wire; the JavaScript runtime then diffs the list by marker
id and touches only the OpenLayers features that actually changed. Adding one
marker to a list of five hundred adds one feature — it does not rebuild the
layer, and it does not interrupt a pan, a zoom or an open popup.
This is why Rover.Marker insists on a stable :id.
Events
Each on_* attribute takes the name of an event your LiveView handles:
<.map id="clients" markers={@clients} on_marker_click="select_client" />

def handle_event("select_client", %{"id" => id}, socket) do
  {:noreply, assign(socket, selected: id)}
end
	Attribute	Payload
	on_marker_click	%{"id" => id, "lat" => lat, "lon" => lon, "data" => data}
	on_cluster_click	%{"count" => n, "ids" => [id, …], "lat" => lat, "lon" => lon}
	on_shape_click	%{"id" => id, "lat" => lat, "lon" => lon, "data" => data}
	on_source_shape_click	%{"id" => id, "lat" => lat, "lon" => lon, "data" => data}
	on_map_click	%{"lat" => lat, "lon" => lon}
	on_move_end	%{"center" => [lat, lon], "zoom" => zoom, "bbox" => %{"south" =>, "west" =>, "north" =>, "east" =>}}
	on_marker_drag_end	%{"id" => id, "lat" => lat, "lon" => lon}
	on_shape_edit_end	%{"id" => id, "geometry" => geojson_geometry, "properties" => geojson_properties, "data" => data}
	on_draw_end	%{"type" => type, "geometry" => geojson_geometry}

Inside a Phoenix.LiveComponent, route the events to yourself with
target={@myself}.
on_draw_end is the one with no :id, because the shape it describes does not
exist yet — see Rover.start_drawing/3, which is what arms the map to send it.
Viewports can straddle the antimeridian
Longitudes are wrapped into -180..180, so a user looking at Fiji or New
Zealand gets a bbox where west is greater than east. When that happens
the map adds "crosses_antimeridian" => true, because the obvious query —
where: m.lon >= ^west and m.lon <= ^east — matches nothing for those
users. Split the range in two when you see the flag.
Controlled view, uncontrolled panning
center and zoom are applied when they change on the server. A user
panning the map does not push new values back unless you ask for them with
on_move_end, and a re-render triggered by something unrelated will not yank
the view back to where it started. Assign a new center and the map animates
to it.
When you give no center at all, Rover derives a starting frame from the
markers. That derived value is explicitly not treated as an instruction —
otherwise moving one marker would shift the centroid and drag the view along
with it on every update.
Framing versus refitting
Two separate things:
	The first frame. With no center, "put my markers on screen" is the
whole instruction, so the map always fits the markers once when it appears.
The client does it, because only the client knows the viewport size.
	Refitting. fit governs what happens afterwards. false leaves the
view alone, :once does nothing more, true refits on every change.
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        map(assigns)

      


        Renders an interactive map.
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          @spec map(map()) :: Phoenix.LiveView.Rendered.t()


      


Renders an interactive map.
Examples
Three markers around Lyon, clickable:
<.map
  id="clients"
  center={{45.75, 4.85}}
  zoom={12}
  markers={@clients}
  on_marker_click="select_client"
/>
Fit the view to whatever is on the map instead of choosing a center:
<.map id="fleet" markers={@vehicles} fit={true} tiles={:carto_dark} height="60vh" />
Read markers out of an Ecto schema that names its fields differently:
<.map
  id="stores"
  markers={@stores}
  marker_fields={[lat: :latitude, lon: :longitude, label: :trade_name]}
/>
Attributes
	id (:string) (required) - DOM id. Required — the map is a stateful hook and LiveView needs to track it.

	center (:any) - The {lat, lon} the view is centred on. Defaults to the centre of markers
when they are given, and to {0.0, 0.0} otherwise.
Defaults to nil.

	zoom (:any) - Zoom level, roughly 0 (world) to 20 (building). Defaults to nil.

	min_zoom (:any) - Lowest zoom the user can reach. Defaults to nil.

	max_zoom (:any) - Highest zoom the user can reach. Defaults to nil.

	markers (:list) - Anything Rover.Marker.new!/2 accepts: maps, structs, Rover.Markers. Defaults to [].

	marker_fields (:list) - Field mapping passed to Rover.Marker.new!/2, e.g. [lat: :latitude]. Defaults to [].

	shapes (:list) - Anything Rover.Shape.new!/2 accepts. GeoJSON geometries — see Rover.Shape. Defaults to [].

	shape_source (:any) - Geometry loaded by the browser from a URL, rather than carried in an
attribute:
<.map id="parcels" shape_source={{:url, ~p"/api/parcels.geojson", rev: @parcels_rev}} />
For the case shapes is wrong for: geometry that is large, static, and the
same for everybody. An attribute is a single dynamic slot, so touching any
shape re-serialises every one of them — right for a parcel outline or a
delivery route, wrong for hundreds of kilobytes of cadastre that never
changes. A URL is fetched once by the browser and cached by it.
	:rev — change it to make the browser fetch again. It is appended to
the URL as a query parameter, so the request is a different one and no
cache answers it. Without a :rev, only a change of URL reloads.
	:style — :color, :width, :fill_color and :fill_opacity,
applied to every feature in the file. Changing it restyles what is
already loaded rather than fetching again.

The server never sees these features, which is the trade. They are drawn
under the shapes it does send, and there are no popups, no keyboard entries
and no :editable for them, because all three need a shape the server can
name.
Clicks are reported to on_source_shape_click, and only to it: a handler of
its own rather than on_shape_click, because without one this geometry is
scenery and must not claim the click. A cadastral backdrop covering the
whole viewport would otherwise swallow every on_map_click on the map. The
payload carries whatever id and properties the GeoJSON declares — the id
is the file's, or nil, and is not a shape the server can look up.
They take part in the framing, but a document that arrives late claims no
fit of its own. A map with nothing to frame at mount has not spent the one
fit every centreless map gets, so the document claims that one — arriving
late is the only difference, and a Rover.fly_to/4 or Rover.fit_to/4
spends it first if one was issued. A map that already framed its markers keeps the
view it has, which is what fit={:once} means and what Rover.fly_to/4
relies on: a source toggled on over another region lands where the view is,
and Rover.fit_to/4 is how you go there. fit={true} refits on every
change, this one included.
Defaults to nil.

	shape_fields (:list) - Field mapping passed to Rover.Shape.new!/2, e.g. [geometry: :outline]. Defaults to [].

	cluster (:any) - Groups nearby markers into counted circles, which is the answer to hundreds of
them. true for the defaults, or a keyword list:
	:distance — how close, in pixels, two markers must be to group. Default 40.
	:min_distance — minimum gap between two groups, in pixels. Default 20.
	:zoom_on_click — zoom into a group when it is clicked. Default true.

Clicking a group also sends on_cluster_click. A group of one is drawn as its
own marker, so nothing looks clustered until it actually is.
Two consequences worth knowing: a marker that has been grouped has no popup —
the popup would point at the group's centre rather than at the marker — and
:draggable markers cannot be dragged at all while :cluster is set, even
standing alone. Every marker is wrapped by a cluster feature once clustering
is on, a lone one included, and dragging that would move the wrapper rather
than the marker.
Defaults to false.

	on_cluster_click (:string) - Receives %{"count" => n, "ids" => [id, …], "lat" => lat, "lon" => lon} when a
group is clicked. Note "ids" and "count" rather than a single "id" — a
group is not a marker.
Defaults to nil.

	heatmap (:list) - Points for a density field — see Rover.Heatmap. No :id needed: a heatmap is
an aggregate, so it is diffed by revision rather than feature by feature.
Defaults to [].

	heatmap_fields (:list) - Field mapping for the heatmap: :weight, and :lat / :lon when the rows
name their coordinate something Rover.Geo does not already read — e.g.
[weight: fn r -> r.orders / 40 end] or [lat: :y, lon: :x].
Defaults to [].

	heatmap_style (:list) - Any of :radius, :blur, :opacity, :gradient. See Rover.Heatmap.style!/1. Defaults to [].

	tiles (:any) - A Rover.Tiles preset, {:xyz, url}, {:vector, style_url},
{:wmts, capabilities_url, layer: "..."}, or :none.
Defaults to :osm.

	layers (:list) - Tile layers drawn on top of the basemap and under everything else — a
cadastral overlay on a plan, orthophotography over a map, a weather field
over both. Each entry is {:tiles, spec} or {:tiles, spec, opts}, where
spec is anything tiles itself accepts:
<.map
  id="parcels"
  tiles={:ign_plan}
  layers={[
    {:tiles, {:xyz, @cadastre_url, attributions: "© DGFiP"}, opacity: 0.6, min_zoom: 12},
    {:tiles, :ign_ortho, visible: @ortho?}
  ]}
/>
	:opacity — 0 to 1. Default 1.
	:visible — draw it at all. Default true, and the way to toggle a
layer without paying for its tiles again when it comes back.
	:min_zoom / :max_zoom — the zoom range it is drawn over.
	:id — a stable name for the layer. Given one, a layer keeps its tiles
across a change of position in the list; without one, position is the
identity, and reordering rebuilds.

Layers are drawn in list order, all of them beneath the heatmap, the shapes
and the markers: this is a basemap you are building up, not a way to put
tiles over your own data. Each layer's attribution is collected by the
attribution control alongside the basemap's, which is why that control is
rendered whenever a map has any layer at all.
Defaults to [].

	declutter (:boolean) - Hides labels that would overlap, rather than drawing them on top of one
another. Markers and shapes declutter together, so a shape's label yields to
a marker's and neither is drawn twice over.
Off by default, because it is a trade rather than an improvement: a label
that loses is not drawn at all, and on a dense map that means labels
appearing and disappearing as the view moves. Pins, icons, emoji and cluster
circles are never hidden — they are what the labels move out of the way of.
Defaults to false.

	fit (:any) - Controls refitting as markers change: true (or :always) refits on
every change, :once or false do not. Defaults to :once when no center
is given, false otherwise. Note that a map given no center always fits
once when it first appears, whatever fit says — see "Framing versus
refitting".
Defaults to nil.

	fit_padding (:integer) - Pixels kept clear around a fitted view. Defaults to 48.

	controls (:list) - Any of :zoom, :attribution, :scale_line, :full_screen, :rotate.
:attribution is added whenever the map has a basemap, listed or not: every
preset's provider requires it, and a list that happened to leave it out is
not a decision to drop a licence condition. Only tiles={:none} — nothing to
credit — renders without it.
Defaults to [:zoom, :attribution].

	interactions (:list) - The gestures the map answers to, from :drag_pan, :mouse_wheel_zoom,
:double_click_zoom, :pinch_zoom, :keyboard_pan, :keyboard_zoom,
:drag_rotate, :pinch_rotate and :drag_zoom (shift-drag a box). All of
them by default. A map in the flow of a page usually wants
interactions={[:drag_pan, :pinch_zoom, :double_click_zoom, :keyboard_pan, :keyboard_zoom]}
— without :mouse_wheel_zoom the wheel scrolls the page instead of the map,
and without the two rotations a shift-drag cannot leave the map crooked.
Note that a view already rotated stays so; :rotate in controls is the
way back.
interactions={[]} is not interactive={false}: it removes the gestures
and keeps the tooltips, the clicks and the cursor. Dragging a :draggable
marker, reshaping an :editable shape and drawing are not in this list and
cannot be removed through it.
Defaults to [:drag_rotate, :double_click_zoom, :drag_pan, :pinch_rotate, :pinch_zoom, :keyboard_pan, :keyboard_zoom, :mouse_wheel_zoom, :drag_zoom].

	interactive (:boolean) - When false the map becomes a picture: no panning, zooming, dragging,
tooltips, cursor changes or click events, and the zoom, fullscreen and rotate
controls are withheld. The attribution stays — it is a licence obligation,
not an interaction — and so does the scale line if you asked for one.
Defaults to true.

	on_marker_click (:string) - Defaults to nil.

	on_shape_click (:string) - Defaults to nil.

	on_source_shape_click (:string) - Defaults to nil.

	on_map_click (:string) - Defaults to nil.

	on_move_end (:string) - Defaults to nil.

	on_marker_drag_end (:string) - Defaults to nil.

	on_shape_edit_end (:string) - Defaults to nil.

	on_draw_end (:string) - Receives %{"type" => type, "geometry" => geometry} when the user finishes
drawing a new shape, which they can only do while Rover.start_drawing/3 has
armed this map. No :id: identity is yours to assign when you turn the
geometry into a shape.
Defaults to nil.

	target (:any) - @myself to route events to the enclosing Phoenix.LiveComponent. Defaults to nil.

	height (:any) - CSS height, applied as an inline style. Pass nil to emit no style at all and
size the map from your own CSS — a Tailwind class, a flex parent, a container
query. Note that an inline style beats a class, so class="h-96" needs
height={nil} to take effect.
Defaults to "24rem".

	label (:string) - The map's accessible name, announced by a screen reader and read out when the
map takes keyboard focus. The default says only that this is a map; say which
map — label="Delivery points" — when there is more than one on a page, or
when the map is the page.
Defaults to "Map".

	class (:any) - Extra classes on the map container. Defaults to nil.

	Global attributes are accepted.


Slots
	popup - Rendered once per marker and shown when that marker is clicked, with no server
round-trip. Receives the Rover.Marker via :let.
<.map id="clients" markers={@clients}>
  <:popup :let={marker}>
    <h3>{marker.label}</h3>
    <p>{marker.data && marker.data.address}</p>
    <button data-rover-popup-close>Close</button>
  </:popup>
</.map>
:data is nil unless you set it, hence the guard.
Any element carrying data-rover-popup-close closes it; so do a click on the
map and the Escape key. Because every marker's popup is rendered up front,
this costs one DOM node per marker — fine for dozens, which is why clustering
rather than popups is the answer to hundreds.

	shape_popup - The same, for shapes. Receives the Rover.Shape via :let, and opens where the
geometry was clicked rather than at its centroid — pointing at the middle of a
long route or a large parcel would point at nothing the user did.
<.map id="parcels" shapes={@parcels}>
  <:shape_popup :let={shape}>
    <h3>{shape.label}</h3>
    <p>{shape.data && shape.data.area} ha</p>
  </:shape_popup>
</.map>
Works with or without on_shape_click: the click is claimed when either the
server or a popup wants it, and by neither when the shape is scenery.



  


        

      


  

    
Rover.Geo 
    



      
Coordinate handling for Rover.
Rover speaks {latitude, longitude} everywhere — the order humans use when
they read a coordinate out loud. OpenLayers works
internally in [x, y] (i.e. [longitude, latitude]) projected to Web
Mercator; that flip happens once, in the JavaScript runtime, and never leaks
into your application code.
Mixing the two up is the single most common OpenLayers bug, so this module is
deliberately strict: latitudes outside -90..90 and longitudes outside
-180..180 raise instead of silently placing your marker in the ocean.
iex> Rover.Geo.coord!({45.75, 4.85})
{45.75, 4.85}

iex> Rover.Geo.coord!(%{lat: 45.75, lng: 4.85})
{45.75, 4.85}

      


      
        Summary


  
    Types
  


    
      
        bbox()

      


        A bounding box, as {south, west, north, east}.



    


    
      
        coord()

      


        A latitude/longitude pair, in that order.



    


    
      
        coordish()

      


        Anything Rover accepts as a coordinate: a {lat, lon} tuple, or a map with
:lat/:latitude and :lon/:lng/:longitude keys (atom or string).



    


    
      
        lat()

      


    


    
      
        lon()

      


    





  
    Functions
  


    
      
        bbox(coords)

      


        Returns the bounding box {south, west, north, east} enclosing coords.



    


    
      
        coord(value)

      


        Same as coord!/1 but returns {:ok, coord} or :error.



    


    
      
        coord!(map)

      


        Normalises value into a {lat, lon} tuple of floats.



    


    
      
        distance(a, b)

      


        Great-circle distance between two coordinates, in metres (haversine).



    


    
      
        to_lon_lat(value)

      


        Renders a coordinate as the [lon, lat] pair OpenLayers expects.



    





      


      
        Types


        


  
    
      
    
    
      bbox()



        
          
        

    

  


  

      

          @type bbox() :: {lat(), lon(), lat(), lon()}


      


A bounding box, as {south, west, north, east}.

  



  
    
      
    
    
      coord()



        
          
        

    

  


  

      

          @type coord() :: {lat(), lon()}


      


A latitude/longitude pair, in that order.

  



  
    
      
    
    
      coordish()



        
          
        

    

  


  

      

          @type coordish() :: coord() | map()


      


Anything Rover accepts as a coordinate: a {lat, lon} tuple, or a map with
:lat/:latitude and :lon/:lng/:longitude keys (atom or string).

  



  
    
      
    
    
      lat()



        
          
        

    

  


  

      

          @type lat() :: float()


      



  



  
    
      
    
    
      lon()



        
          
        

    

  


  

      

          @type lon() :: float()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bbox(coords)



        
          
        

    

  


  

      

          @spec bbox([coordish()]) :: bbox() | nil


      


Returns the bounding box {south, west, north, east} enclosing coords.
Returns nil for an empty list. Note that this is a plain min/max box: it does
not handle geometries straddling the antimeridian.
Examples
iex> Rover.Geo.bbox([{45.0, 4.0}, {46.0, 5.0}])
{45.0, 4.0, 46.0, 5.0}

iex> Rover.Geo.bbox([])
nil

  



  
    
      
    
    
      coord(value)



        
          
        

    

  


  

      

          @spec coord(coordish()) :: {:ok, coord()} | :error


      


Same as coord!/1 but returns {:ok, coord} or :error.

  



  
    
      
    
    
      coord!(map)



        
          
        

    

  


  

      

          @spec coord!(coordish()) :: coord()


      


Normalises value into a {lat, lon} tuple of floats.
Raises ArgumentError when the shape is unrecognised or the values are out of
range.
Examples
iex> Rover.Geo.coord!({45.75, 4.85})
{45.75, 4.85}

iex> Rover.Geo.coord!(%{"latitude" => 48, "longitude" => 2})
{48.0, 2.0}
A latitude of 145.75 is not a latitude, so Rover rejects it rather than
quietly drawing your marker somewhere impossible:
iex> Rover.Geo.coord(%{lat: 145.75, lon: 4.85})
:error

  



  
    
      
    
    
      distance(a, b)



        
          
        

    

  


  

      

          @spec distance(coordish(), coordish()) :: float()


      


Great-circle distance between two coordinates, in metres (haversine).
Examples
iex> Rover.Geo.distance({45.75, 4.85}, {48.85, 2.35}) |> round()
392834

  



  
    
      
    
    
      to_lon_lat(value)



        
          
        

    

  


  

      

          @spec to_lon_lat(coordish()) :: [float()]


      


Renders a coordinate as the [lon, lat] pair OpenLayers expects.
You should not need this — the JavaScript runtime handles the flip — but it is
public so that Rover.Geo stays useful when you drop down to raw GeoJSON.
iex> Rover.Geo.to_lon_lat({45.75, 4.85})
[4.85, 45.75]

  


        

      


  

    
Rover.Heatmap 
    



      
Density, as a heat field rather than as pins.
Where five hundred markers are a wall of overlapping icons, a heatmap answers a
different question: where is there a lot of this? Deliveries per neighbourhood,
clients per area, incidents over a season.
<.map id="deliveries" heatmap={@deliveries} />
A point needs only a coordinate:
%{lat: 45.75, lon: 4.85}
%{lat: 45.75, lon: 4.85, weight: 0.4}
No identity, and why
Rover.Marker and Rover.Shape both insist on a stable :id, because both are
reconciled one feature at a time. A heatmap is not: it is an aggregate, and no
individual point is visible in the result. Requiring an id for every row of a
density query would be ceremony that buys nothing.
So heatmaps are diffed the way shapes are — by a revision computed once per
render on the server. Same list, same rev, no work on the client. A changed
list rebuilds the field, which is what changing a density field means anyway.
Weights
:weight is relative, from 0 to 1, and defaults to 1. OpenLayers saturates
anything above 1, so raw counts do not work as-is — divide by your maximum:
max = Enum.max_by(rows, & &1.orders).orders

<.map
  id="deliveries"
  heatmap={rows}
  heatmap_fields={[weight: fn row -> row.orders / max end]}
/>

      


      
        Summary


  
    Types
  


    
      
        point()

      


    





  
    Functions
  


    
      
        new_all!(points, opts \\ [])

      


        Normalises a list of points. Nil entries, and entries without a usable
coordinate, are dropped.



    


    
      
        rev(points)

      


        The revision of a normalised point list: what the client compares to decide
whether to rebuild the field.



    


    
      
        style!(opts)

      


        Normalises the style options into the map the JavaScript runtime reads.
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      point()



        
          
        

    

  


  

      

          @type point() :: %{lat: float(), lon: float(), weight: float()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new_all!(points, opts \\ [])



        
          
        

    

  


  

      

          @spec new_all!(Enumerable.t(), keyword()) :: [point()]


      


Normalises a list of points. Nil entries, and entries without a usable
coordinate, are dropped.
Unlike markers, an unusable point is skipped rather than raised on: a density
query returning one row with a null coordinate should thin the map, not take the
page down.
Examples
iex> Rover.Heatmap.new_all!([%{lat: 45.75, lon: 4.85}])
[%{lat: 45.75, lon: 4.85, weight: 1.0}]

iex> Rover.Heatmap.new_all!([%{lat: 45.75, lon: 4.85, weight: 0.25}])
[%{lat: 45.75, lon: 4.85, weight: 0.25}]

iex> Rover.Heatmap.new_all!([%{lat: nil, lon: nil}, %{lat: 45.75, lon: 4.85}])
[%{lat: 45.75, lon: 4.85, weight: 1.0}]

iex> Rover.Heatmap.new_all!([%{y: 45.75, x: 4.85}], lat: :y, lon: :x)
[%{lat: 45.75, lon: 4.85, weight: 1.0}]

  



  
    
      
    
    
      rev(points)



        
          
        

    

  


  

      

          @spec rev([point()]) :: integer()


      


The revision of a normalised point list: what the client compares to decide
whether to rebuild the field.
Examples
iex> points = Rover.Heatmap.new_all!([%{lat: 45.75, lon: 4.85}])
iex> Rover.Heatmap.rev(points) == Rover.Heatmap.rev(points)
true

  



  
    
      
    
    
      style!(opts)



        
          
        

    

  


  

      

          @spec style!(keyword()) :: map()


      


Normalises the style options into the map the JavaScript runtime reads.
Options
	:radius — point radius in pixels. Defaults to 8.
	:blur — blur radius in pixels. Defaults to 15.
	:opacity — layer opacity, 0 to 1. Defaults to 1.
	:gradient — a list of CSS colours, cold to hot. Defaults to OpenLayers'.

Examples
iex> Rover.Heatmap.style!([])
%{radius: 8, blur: 15, opacity: 1}

iex> Rover.Heatmap.style!(radius: 12, gradient: ["#fff", "#f00"])
%{radius: 12, blur: 15, opacity: 1, gradient: ["#fff", "#f00"]}

  


        

      


  

    
Rover.Marker 
    



      
A point on the map.
You rarely build one by hand. Rover.Components.map/1 runs every entry of its
markers list through new!/1, so plain maps and your own Ecto schemas work
as-is provided they carry an id and a coordinate:
%{id: 1, lat: 45.75, lon: 4.85, label: "Lyon"}
%Client{id: 1, latitude: 45.75, longitude: 4.85, name: "Lyon"}
For the second form, tell Rover which fields to read:
Rover.Marker.new!(client, lat: :latitude, lon: :longitude, label: :name)
Fields
	Field	Type	Meaning
	:id	term	Required. Stable identity used to diff the map.
	:lat / :lon	float	Required. See Rover.Geo.
	:label	string	Text drawn next to the marker.
	:color	string	CSS colour of the default pin, e.g. "#e11d48".
	:emoji	string	An emoji drawn in place of the pin, e.g. "🏠".
	:icon	string	URL of an image to use instead of the default pin.
	:scale	float	Size multiplier applied to the pin or icon.
	:anchor	[x, y]	Where on the image the coordinate sits, as fractions of its size: [0.5, 1] (bottom centre, the default) for a pin, [0.5, 0.5] for a dot or a badge. Pin or :icon only.
	:rotation	float	Degrees clockwise, for an :icon that has a heading — a vehicle, an arrow. Pin or :icon only.
	:opacity	float	0 to 1. Pin or :icon only.
	:tooltip	string	Shown on hover. Defaults to :label.
	:draggable	boolean	Lets the user move the marker (see on_marker_drag_end).
	:data	map	Echoed back verbatim in marker events.

The identity is :id. Changing anything else updates that marker in place;
changing the id removes one marker and adds another.
Ids travel through JSON
Integers and strings round-trip unchanged, so an event handler matching on
%{"id" => 1} works. Atoms do not: :depot is delivered back as
"depot", and a handler matching id == :depot will never fire. Use
integers or strings for ids you intend to match on.

      


      
        Summary


  
    Types
  


    
      
        id()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        dump(marker)

      


        Renders a marker as the compact map handed to the JavaScript runtime.



    


    
      
        new!(source, opts \\ [])

      


        Normalises source into a Rover.Marker.



    


    
      
        new_all!(markers, opts \\ [])

      


        Normalises a list of markers. Nil entries are dropped.



    





      


      
        Types


        


  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @type id() :: String.t() | integer() | atom()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rover.Marker{
  anchor: [float()] | nil,
  color: String.t() | nil,
  data: map() | nil,
  draggable: boolean(),
  emoji: String.t() | nil,
  icon: String.t() | nil,
  id: id(),
  label: String.t() | nil,
  lat: float(),
  lon: float(),
  opacity: float() | nil,
  rotation: float() | nil,
  scale: float() | nil,
  tooltip: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      dump(marker)



        
          
        

    

  


  

      

          @spec dump(t()) :: map()


      


Renders a marker as the compact map handed to the JavaScript runtime.
nil fields are dropped so that the payload sent over the wire stays small.
Examples
iex> Rover.Marker.new!(%{id: 1, lat: 45.75, lon: 4.85}) |> Rover.Marker.dump()
%{id: 1, lat: 45.75, lon: 4.85}

  



    

  
    
      
    
    
      new!(source, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(t() | map(), keyword()) :: t()


      


Normalises source into a Rover.Marker.
opts maps Rover fields onto keys of source, for schemas that name things
differently. Every option takes a key (atom or string) or a 1-arity function.
Examples
iex> Rover.Marker.new!(%{id: 1, lat: 45.75, lon: 4.85, name: "Lyon"}) |> Rover.Marker.dump()
%{id: 1, lat: 45.75, lon: 4.85, label: "Lyon"}

iex> Rover.Marker.new!(%{ref: "a", lat: 45.75, lng: 4.85}, id: :ref).id
"a"

iex> Rover.Marker.new!(%{id: 1, lat: 45.75, lon: 4.85}, label: fn m -> "client " <> to_string(m.id) end).label
"client 1"

  



    

  
    
      
    
    
      new_all!(markers, opts \\ [])



        
          
        

    

  


  

      

          @spec new_all!(Enumerable.t(), keyword()) :: [t()]


      


Normalises a list of markers. Nil entries are dropped.

  


        

      


  

    
Rover.Shape 
    



      
A geometry on the map: an outline, a route, a zone.
Where Rover.Marker takes a coordinate, a shape takes GeoJSON:
%{
  id: "parcel-42",
  geometry: %{"type" => "Polygon", "coordinates" => [[[4.83, 45.76], ...]]},
  color: "#16a34a"
}
Shapes are the one place Rover is not latitude-first
Everywhere else — markers, center, event payloads — Rover speaks
{latitude, longitude}, because that is the order people say out loud.
GeoJSON is defined the other way round, [longitude, latitude]
(RFC 7946 §3.1.1),
and here the standard wins.
The reason is that shape data is almost never typed by hand. It arrives from
ST_AsGeoJSON, from a cadastral API, from a routing service — already
conformant. Inventing a latitude-first geometry format would mean converting
on the way in and on the way out, and would cut Rover off from every tool
that already speaks GeoJSON.
What :geometry accepts
Anything ol/format/GeoJSON can read, which is to say any of:
	a bare geometry — Point, LineString, Polygon, MultiPolygon, …
	a Feature
	a FeatureCollection

With atom or string keys, or as an undecoded JSON string — so the output of
Ecto.Adapters.SQL.query(repo, "select ST_AsGeoJSON(geom) …") goes straight in.
Fields
	Field	Type	Meaning
	:id	term	Required. Stable identity used to diff the map.
	:geometry	map / string	Required. GeoJSON, as above.
	:color	string	Stroke colour.
	:width	number	Stroke width in pixels.
	:fill_color	string	Fill colour. Defaults to :color.
	:fill_opacity	float	0.0–1.0. Applied to the fill only.
	:label	string	Text drawn at the centre of the geometry.
	:tooltip	string	Shown on hover, at the pointer. Defaults to :label.
	:rev	term	Revision. See below.
	:data	map	Echoed back verbatim in shape events.
	:editable	boolean	Lets the user drag its vertices — see on_shape_edit_end. Only for a shape backed by a single feature; a FeatureCollection of several is not editable.

Why there is a :rev
Markers are diffed by hashing their coordinate — two numbers, free. A route can
be thousands of points, and re-hashing it on the client on every update is
exactly the cost the reconciler exists to avoid.
So the revision is computed once per render, on the server:
:erlang.phash2(geometry) by default. If you already have something cheaper
and more meaningful — a updated_at, a database revision, a version column —
pass it as :rev and Rover will trust it instead:
%{id: p.id, geometry: p.geom, rev: p.updated_at}
Two shapes with the same id and the same :rev are assumed to have the same
geometry, and the client leaves the feature alone.
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    Types
  


    
      
        id()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        coordinates(geometry)

      


        Every coordinate in a geometry, as {lat, lon} pairs.



    


    
      
        dump(shape)

      


        Renders a shape as the compact map handed to the JavaScript runtime.



    


    
      
        new!(source, opts \\ [])

      


        Normalises source into a Rover.Shape.



    


    
      
        new_all!(shapes, opts \\ [])

      


        Normalises a list of shapes. Nil entries are dropped.
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      id()



        
          
        

    

  


  

      

          @type id() :: String.t() | integer() | atom()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Rover.Shape{
  color: String.t() | nil,
  data: map() | nil,
  editable: boolean(),
  fill_color: String.t() | nil,
  fill_opacity: float() | nil,
  geometry: map(),
  id: id(),
  label: String.t() | nil,
  rev: term(),
  tooltip: String.t() | nil,
  width: number() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      coordinates(geometry)



        
          
        

    

  


  

      

          @spec coordinates(t() | map() | String.t()) :: [{float(), float()}]


      


Every coordinate in a geometry, as {lat, lon} pairs.
This is what lets a map with shapes and no markers still find its centre. It
walks any nesting depth, so a MultiPolygon with holes and a Point are the
same call.
Examples
iex> Rover.Shape.coordinates(%{"type" => "LineString", "coordinates" => [[4.85, 45.75], [2.35, 48.85]]})
[{45.75, 4.85}, {48.85, 2.35}]

iex> Rover.Shape.coordinates(%{"type" => "Point", "coordinates" => [4.85, 45.75]})
[{45.75, 4.85}]

  



  
    
      
    
    
      dump(shape)



        
          
        

    

  


  

      

          @spec dump(t()) :: map()


      


Renders a shape as the compact map handed to the JavaScript runtime.
nil fields are dropped, so a shape that only sets a colour does not ship
seven nulls alongside it.
Examples
iex> shape = Rover.Shape.new!(%{id: 1, geometry: %{"type" => "Point", "coordinates" => [4.85, 45.75]}, rev: 7})
iex> Rover.Shape.dump(shape) |> Map.keys() |> Enum.sort()
[:geometry, :id, :rev]

  



    

  
    
      
    
    
      new!(source, opts \\ [])



        
          
        

    

  


  

      

          @spec new!(t() | map(), keyword()) :: t()


      


Normalises source into a Rover.Shape.
opts maps Rover fields onto keys of source, exactly as
Rover.Marker.new!/2 does. Every option takes a key (atom or string) or a
1-arity function.
Examples
iex> shape = Rover.Shape.new!(%{id: 1, geometry: %{"type" => "Point", "coordinates" => [4.85, 45.75]}})
iex> shape.geometry["type"]
"Point"

iex> Rover.Shape.new!(%{ref: "a", geom: ~s({"type":"Point","coordinates":[4.85,45.75]})}, id: :ref).id
"a"

  



    

  
    
      
    
    
      new_all!(shapes, opts \\ [])



        
          
        

    

  


  

      

          @spec new_all!(Enumerable.t(), keyword()) :: [t()]


      


Normalises a list of shapes. Nil entries are dropped.

  


        

      


  

    
Rover.Tiles 
    



      
Named basemaps, and the escape hatches to any raster or vector tile server.
Pass one to Rover.Components.map/1:
<.map id="m" tiles={:carto_light} ... />
<.map id="m" tiles={{:xyz, "https://tiles.example.com/{z}/{x}/{y}.png"}} ... />
<.map id="m" tiles={{:xyz, url, attributions: "© Example", max_zoom: 18}} ... />
<.map id="m" tiles={:carto_light_vector} ... />
<.map id="m" tiles={{:vector, "https://example.com/style.json"}} ... />
Every preset carries the attribution its provider requires, and Rover renders
it in the map's attribution control. Removing it is usually a licence
violation — OpenStreetMap tiles in particular are free, but not unconditional.
Both OSM and Carto presets point at public demo servers with usage policies
that forbid heavy traffic; for anything beyond development, point {:xyz, …}
at tiles you are entitled to use.
Carto API keys
Carto's basemaps now need an API key. Without one the tiles still load — they
arrive with API KEY REQUIRED stamped diagonally across every one, so the
symptom is a legible map wearing a watermark rather than a blank map or an
error in the console. That is worth knowing before you go looking for a 401
that never comes.
The key is free: Carto issue it by return email, with no approval queue and no
Carto account, and it covers 5 million tile requests a month across their
raster and vector services. Their terms require the CARTO and OpenStreetMap
attribution to stay visible, which Rover renders for you. Request one at
https://carto.com/basemaps/apikey/.
Configure a default for the whole app:
config :rover, Rover.Tiles, carto_api_key: "YOUR_KEY"
or pass one per call, which overrides the configured default:
<.map id="m" tiles={{:carto_dark, key: "YOUR_KEY"}} ... />
Carto is retiring these raster endpoints in favor of vector tiles (MapLibre-
style GL JSON served as MVT); :carto_light, :carto_dark, and
:carto_voyager keep working for existing configurations, but a new caller
should reach for their vector counterparts instead:
<.map id="m" tiles={:carto_light_vector} ... />
:carto_light_vector, :carto_dark_vector, and :carto_voyager_vector take
the same carto_api_key configuration and per-call key: opt described
above. For any other MapLibre-compatible style (Mapbox, MapTiler,
self-hosted), pass its style URL directly:
<.map id="m" tiles={{:vector, "https://api.maptiler.com/maps/streets/style.json?key=YOUR_KEY"}} ... />
Raster stays fully supported — it is not being removed — but it is the
deprecated path for the three Carto presets above.
France
:ign_plan and :ign_ortho serve the French Géoportail — the reference plan
and the aerial orthophotography, both open data and both intended for
production use, which is what sets them apart from the demo endpoints above.
:ign_ortho over a field is a different conversation with a grower than a road
map is.
<.map id="parcels" tiles={:ign_ortho} shapes={@parcels} />
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    Functions
  


    
      
        presets()

      


        The list of available preset names.



    


    
      
        resolve!(name)

      


        Resolves a tile specification into the map handed to the JavaScript runtime.
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          @type preset() ::
  :osm
  | :osm_hot
  | :carto_light
  | :carto_dark
  | :carto_voyager
  | :opentopomap
  | :esri_world_imagery
  | :ign_plan
  | :ign_ortho
  | :carto_light_vector
  | :carto_dark_vector
  | :carto_voyager_vector


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  preset()
  | {preset(), keyword()}
  | :none
  | {:xyz, String.t()}
  | {:xyz, String.t(), keyword()}
  | {:vector, String.t()}
  | {:vector, String.t(), keyword()}
  | {:wmts, String.t(), keyword()}
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          @spec presets() :: [preset()]


      


The list of available preset names.
Examples
iex> :carto_dark in Rover.Tiles.presets()
true

  



  
    
      
    
    
      resolve!(name)



        
          
        

    

  


  

      

          @spec resolve!(t()) :: map() | nil


      


Resolves a tile specification into the map handed to the JavaScript runtime.
Returns nil for :none, which renders a map with no basemap at all — useful
when you only want the vector layers, or supply your own background.
Examples
iex> Rover.Tiles.resolve!(:osm).max_zoom
19

iex> Rover.Tiles.resolve!({:xyz, "https://x/{z}/{x}/{y}.png", attributions: "© Me"})
%{type: :raster, attributions: "© Me", max_zoom: 19, url: "https://x/{z}/{x}/{y}.png"}

iex> Rover.Tiles.resolve!(:carto_light_vector).type
:vector

iex> Rover.Tiles.resolve!({:vector, "https://example.com/style.json"})
%{type: :vector, attributions: nil, max_zoom: 24, style_url: "https://example.com/style.json"}

iex> Rover.Tiles.resolve!({:wmts, "https://example.com/wmts", layer: "ORTHO"}).layer
"ORTHO"

iex> Rover.Tiles.resolve!(:none)
nil
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