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    Tessera

DZI deep-zoom + multi-layer progressive-quality layer for Fresco-based image viewers in Phoenix. Generate DZI (Deep Zoom Image) tile pyramids from images via ImageMagick — eagerly or lazily one tile at a time — and render them as a Fresco layer that swaps between source qualities as the user zooms.
A tessera is a single tile in a mosaic. Tessera the library produces and consumes those tiles, layered on top of a Fresco viewer.

Install
def deps do
  [
    {:fresco, "~> 0.7"},
    {:tessera, "~> 0.3"}
  ]
end
System requirement: ImageMagick (magick binary) on the host PATH for tile generation.
In your assets/js/app.js, import the JS hooks (Fresco first, then Tessera):
import "../../deps/fresco/priv/static/fresco.js"
import "../../deps/tessera/priv/static/tessera.js"

let liveSocket = new LiveSocket("/live", Socket, {
  hooks: { ...window.FrescoHooks, ...window.TesseraHooks, ...colocatedHooks }
})

Render the viewer
Mount a Fresco viewer/canvas with a cheap preview, then attach a Tessera layer with the raster ladder (and, optionally, a DZI manifest for deep zoom). As the user zooms, Tessera swaps to a sharper raster while preserving viewport bounds; past the sharpest raster it streams DZI tiles.
Raster ladder only — medium + large + original
<Fresco.canvas id="photo" canvas={@canvas} class="w-full h-[80vh] rounded" />

<Tessera.layer
  fresco_id="photo"
  sources={[
    %{url: ~p"/uploads/photo-medium.jpg",   width: 800},
    %{url: ~p"/uploads/photo-large.jpg",    width: 1920},
    %{url: ~p"/uploads/photo-original.jpg", width: 6000}
  ]}
/>
Raster ladder + DZI deep zoom (for gigapixel images)
<Fresco.canvas id="poster" canvas={@canvas} class="w-full h-[80vh] rounded" />

<Tessera.layer
  fresco_id="poster"
  sources={[
    %{url: ~p"/uploads/photo-medium.jpg",   width: 800},
    %{url: ~p"/uploads/photo-large.jpg",    width: 1920},
    %{url: ~p"/uploads/photo-original.jpg", width: 6000}
  ]}
  dzi_url={~p"/dzi/photo.dzi"}
/>
Each source carries its intrinsic pixel width; Tessera swaps to the next source up once the image is displayed wider than the current source (with hysteresis to prevent flicker). When dzi_url is set, Tessera activates tile streaming past the sharpest raster — so the cheap raster ladder covers everyday zoom and the DZI pyramid keeps gigapixel images crisp at extreme zoom.

Generate tiles
Eager — full pyramid in one shot
{:ok, %{manifest: manifest, tiles_dir: tiles_dir}} =
  Tessera.generate("/uploads/photo.jpg", "/var/www/dzi")
Output:
/var/www/dzi/photo.dzi              # XML manifest
/var/www/dzi/photo_files/0/0_0.jpg  # zoom level 0 (smallest tile)
...
/var/www/dzi/photo_files/N/c_r.jpg  # zoom level N, col c, row r
Options:
Tessera.generate(input, output_dir,
  tile_size: 256,    # pixels per tile edge
  overlap:   1,
  format:    :jpg,   # :jpg | :png
  base_name: "img"   # defaults to input basename without extension
)
Lazy — one tile at a time, on demand
For very large images, eagerly building the whole pyramid is wasteful — most tiles will never be looked at. Generate the manifest cheaply, then produce individual tiles on first request:
:ok = Tessera.generate_manifest({width, height}, "photo",
  storage: Tessera.Storage.Local,
  storage_opts: [root: "/var/cache/dzi"]
)

:ok = Tessera.generate_tile("/uploads/photo.jpg", {level, col, row}, "photo",
  image_width:  width,
  image_height: height,
  storage:      Tessera.Storage.Local,
  storage_opts: [root: "/var/cache/dzi"]
)
Pluggable storage
Tessera.Storage is a one-callback behaviour — Tessera writes generated tiles to a temp file, then hands them off via put/3:
defmodule MyApp.S3TileStorage do
  @behaviour Tessera.Storage

  def put(content_path, key, opts) do
    bucket = Keyword.fetch!(opts, :bucket)
    ExAws.S3.put_object(bucket, key, File.read!(content_path)) |> ExAws.request() |> case do
      {:ok, _} -> :ok
      {:error, reason} -> {:error, reason}
    end
  end
end

Tessera.generate_tile(input, {1, 0, 0}, "photo",
  image_width: w, image_height: h,
  storage: MyApp.S3TileStorage,
  storage_opts: [bucket: "my-tiles"]
)
Reads / existence checks / deletes are the consumer's job — Tessera never reads back what it wrote.

Notes
	Tile URLs: Tessera derives tile URLs from the dzi_url location by replacing the .dzi suffix with _files/<level>/<col>_<row>.<format> (any query string is preserved). Make sure your tile-serving routes match.
	Viewport preservation on swap: handled by Fresco's swapSourcePreservingBounds (falling back to setImageSrc) — Tessera asks Fresco to swap; Fresco does the bounds-preserving open.
	Built-in viewer chrome (nav buttons, pan clamping, animations) comes from Fresco; Tessera only contributes the raster ladder + DZI tile overlay.


What changed in 0.3
Fresco 0.5 dropped OpenSeadragon for its own CSS-transform engine, which broke Tessera 0.2 (it registered a DZI source provider with OSD and read viewport.getZoom()). Tessera 0.3 is a Fresco peer layer (the same model as Etcher): it gets the Fresco handle via window.Fresco.onReady/2, reads the live transform, swaps rasters with swapSourcePreservingBounds, and renders a DZI tile overlay aligned to the transform. <Tessera.layer> gains an optional dzi_url attribute; sources is unchanged.
The server-side Tessera.generate/3, Tessera.generate_manifest/3, Tessera.generate_tile/4, and Tessera.Storage API are unchanged.

License
MIT — see LICENSE.


  

    Changelog

All notable changes to Tessera are documented here. The format is based on
Keep a Changelog and the project
adheres to Semantic Versioning.
0.3.4 — 2026-07-19
Patch — allow fresco 0.10.x (~> 0.10.0 added to the version
constraint). Fresco 0.10.0 is backward-compatible with the stage/layer
API Tessera renders into.
0.3.3 — 2026-07-16
Patch — allow fresco 0.9.x.
Changed
	Allow fresco 0.9.x (~> 0.9.0 added to the version constraint). Fresco
0.9.0 is backward-compatible with the handle API Tessera uses — its changes
are additive (viewer persist_rotation + rotation handle methods, nav icon
refresh). Verified against it (compile + tests). No code changes — unblocks
consumers whose other deps (e.g. etcher 0.8.0) already allow fresco 0.9.x.

0.3.2 — 2026-07-06
Patch — allow fresco 0.8.x.
Changed
	Allow fresco 0.8.x (~> 0.8.0 added to the version constraint). Fresco
0.8.0 is backward-compatible with the handle API Tessera uses — no code
changes required; this only widens the dependency so consumers can adopt it.

0.3.1 — 2026-06-14
Patch — quicker resolution switching on zoom.
Changed
	Lowered UPGRADE_HEADROOM 1.6 → 1.1 and TILE_ACTIVATE_HEADROOM
1.25 → 1.1, so Tessera swaps to the sharper raster (and activates tiles)
as soon as the current source would be upscaled ~10%, instead of tolerating
up to 60% upscaling first. The image now sharpens promptly on zoom-in
rather than lingering soft. Downgrade hysteresis (0.85) is unchanged.

0.3.0 — 2026-06-14
Breaking change: rewritten for Fresco's own viewer engine. Fresco 0.5
dropped OpenSeadragon for a CSS-transform engine, so Tessera 0.2's
integration (a DZI source provider + OSD viewport.getZoom() /
swapSourcePreservingBounds against the OSD instance) no longer worked.
Tessera 0.3 is a Fresco peer layer, the same model as Etcher: it gets
the Fresco handle via window.Fresco.onReady/2 and reads the live
transform.
Changed
	Fresco constraint widened to ~> 0.5.9 or ~> 0.6.0 or ~> 0.7.0
(was ~> 0.1).
	<Tessera.layer> gains an optional dzi_url attribute. sources
is unchanged (ordered low → high %{url, width} raster ladder); the
hidden hook host now also carries data-dzi-url.
	Progressive resolution swap now reads zoom from the Fresco handle
(getTransform().s × getCanvasSize().width) instead of OSD's
viewport.getZoom()/getHomeZoom(), and swaps via the handle's
swapSourcePreservingBounds (falling back to setImageSrc).

Added
	Debug HUD. A debug attr on <Tessera.layer> (or
localStorage.tesseraDebug = "1" at runtime) overlays a small panel
reporting the active raster source, displayed width / zoom, DZI manifest
info, current pyramid level, and live tile counts (loaded / shown /
loading) — so you can confirm resolution swaps and tile streaming are
actually happening.
	DZI tile streaming. When dzi_url is set and the user zooms past the
sharpest raster source, Tessera lazily fetches the .dzi manifest and
streams the visible tiles at the matching pyramid level. The tile overlay
is parented inside Fresco's stage and positioned in stage coordinates,
so the tiles ride the same GPU transform as the base image and stay glued
to it during pan/zoom (no focal-point drift). Tiles only activate when the
DZI is genuinely higher-resolution than the top raster — otherwise they'd
add no detail. Off-screen tiles and the manifest are fetched lazily; the
overlay clears when the user zooms back below the threshold.

Fixed
	Tile generation now respects EXIF orientation (-auto-orient before
cropping), so tiles from a rotated source line up with the displayed image
instead of being cut from the raw, mis-oriented pixels.

Unchanged
	Server-side DZI generation API (generate/3, generate_manifest/3,
generate_tile/4) and the Tessera.Storage behaviour.

0.2.1 — 2026-05-12
Patch release — package metadata polish only, no code or behavior
changes.
Changed
	mix docs extras now include LICENSE and CHANGELOG.md, so the
README's [LICENSE](LICENSE) reference resolves on HexDocs and the
CHANGELOG gets a proper standalone page in the published docs.

0.2.0 — 2026-05-12
Breaking change: Tessera no longer hosts its own image viewer. It's
now a layer that composes onto Fresco.
The Fresco viewer owns the OpenSeadragon instance, the Heroicons nav
overlay, animations, and viewport clamping. Tessera focuses on what
makes Tessera distinctive: the DZI source provider and the multi-layer
progressive-zoom logic.
What changed
	Removed: <Tessera.viewer src=...> LiveView component.
	Added: <Tessera.layer fresco_id sources> — attaches Tessera's
behavior to a named Fresco viewer.
	Removed (moved to Fresco): the OSD lazy-loader, the Heroicons nav
overlay (fresco-nav now), the animation tuning constants
(animationTime: 0.3 / springStiffness: 10 defaults), the viewport
clamp (visibilityRatio: 1.0 / constrainDuringPan: true), the
swapSourcePreservingBounds helper. All available via Fresco's
default viewer settings + viewer-handle API.
	Added (client side): Tessera now registers a DZI source provider
with Fresco at load time, so any URL ending in .dzi is automatically
treated as a tile pyramid.
	Unchanged: Tessera.generate/3, Tessera.generate_manifest/3,
Tessera.generate_tile/4, the Tessera.Storage behaviour + the
default Tessera.Storage.Local adapter — the server-side generator
API is identical to 0.1. Migration from 0.1 only affects the template.

Required dependency change
	Add {:fresco, "~> 0.1"} alongside {:tessera, "~> 0.2"} in your
mix.exs.
	In app.js, import fresco.js before tessera.js. Spread both
hook namespaces into your LiveSocket hooks:
{ ...window.FrescoHooks, ...window.TesseraHooks, ...colocatedHooks }.

Migration from 0.1
- <Tessera.viewer
-   id="photo"
-   src={~p"/uploads/photo-medium.jpg"}
-   class="w-full h-[80vh] rounded"
- />
+ <Fresco.viewer
+   id="photo"
+   src={~p"/uploads/photo-medium.jpg"}
+   class="w-full h-[80vh] rounded"
+ />
+
+ <Tessera.layer
+   fresco_id="photo"
+   sources={[
+     %{url: ~p"/uploads/photo-medium.jpg", width: 1024},
+     %{url: ~p"/dzi/photo.dzi"}
+   ]}
+ />
The sources list shape is unchanged from 0.1; it moves from a
<Tessera.viewer sources=...> attr to a <Tessera.layer sources=...> attr.
0.1.0 — 2026-05-11
Initial release. OpenSeadragon-backed deep zoom for Phoenix apps —
generate DZI tile pyramids from images and render them with a LiveView
component.
Server-side
	Tessera.generate/3 — eager full-pyramid DZI generator. Shells out
to ImageMagick (magick convert -define dzi:tile-size=... input output.dzi)
and writes the manifest plus the entire tile tree to a caller-supplied
output directory.
	Tessera.generate_manifest/3 + Tessera.generate_tile/4 — lazy
on-demand primitives. The manifest is just XML derived from the
image's intrinsic width/height; individual tiles are cropped + resized
per-request, so the pyramid grows organically as users zoom into the
regions that actually matter.
	Tessera.Storage behaviour with a default Tessera.Storage.Local
implementation. Consumers can plug in any backend (S3, multi-bucket,
CDN) by passing storage: MyAdapter, storage_opts: [...] through to
the generators.

Client-side
	<Tessera.viewer sources={...}> — Phoenix LiveView function
component. Accepts an ordered low → high quality sources list. Each
entry carries an intrinsic pixel width (omit for .dzi sources);
the JS hook computes thresholds dynamically and swaps between layers
as the user zooms in or out. Downgrade has 15% hysteresis so the
source can't flicker around a boundary.
	priv/static/tessera.js — companion JS hook (TesseraViewer) that
lazy-loads OpenSeadragon from jsDelivr on first mount.
	Self-injected Heroicons navigation overlay (zoom-in / zoom-out / reset
/ fullscreen) — replaces OSD's default PNG-sprite controls so the
viewer doesn't need a CDN prefixUrl.
	Snappy animation tuning (animationTime: 0.3, springStiffness: 10)
so pan/zoom track input directly instead of drifting into place.
	visibilityRatio: 1.0 + constrainDuringPan: true so the image
stays clamped to the viewer rectangle — no off-screen drift.
	Source swaps preserve the user's viewport rectangle (fitBounds(_, true)
after the new source's open event) — the image just gets sharper or
softer; no jump back to home.

Requirements
	ImageMagick (magick binary) on the host PATH (used by generate*).
	phoenix_live_view ~> 1.1, phoenix_html ~> 4.0, jason ~> 1.4.



  

    LICENSE


MIT License

Copyright (c) 2026 Alexander Don

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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Tessera is the DZI deep-zoom + multi-layer progressive-quality layer
for Fresco-based image viewers in
Phoenix.
Two pieces
	Server side (unchanged from 0.1): generate DZI tile pyramids
from images, eagerly or lazily on demand.
	Tessera.generate/3 — eager full-pyramid generator.
	Tessera.generate_manifest/3 + Tessera.generate_tile/4 — lazy
per-tile primitives plus a Tessera.Storage behaviour so
consumers can plug in any storage backend.


	Client side: a Fresco layer that registers a DZI source
provider and a multi-layer source-swap.
	Tessera.layer/1 — <Tessera.layer fresco_id sources>,
attaches to a <Fresco.viewer id> by id.



Quick start
Generate tiles server-side (any time — at upload, lazily, etc.):
{:ok, %{manifest: manifest, tiles_dir: _}} =
  Tessera.generate("/uploads/photo.jpg", "/var/www/dzi")
Render in a LiveView — a Fresco viewer that auto-handles DZI sources
via Tessera, with multi-layer progressive zoom from a cheap preview to
the deep-zoom pyramid:
~H"""
<Fresco.viewer
  id="photo"
  src={~p"/uploads/photo-medium.jpg"}
  class="w-full h-[80vh] rounded"
/>

<Tessera.layer
  fresco_id="photo"
  sources={[
    %{url: ~p"/uploads/photo-medium.jpg", width: 1024},
    %{url: ~p"/uploads/photo-large.jpg",  width: 2560},
    %{url: ~p"/dzi/photo.dzi"}
  ]}
/>
"""
Tessera's JS hook attaches to the named Fresco viewer, watches zoom
events, and swaps between layers when the user's zoom crosses each
threshold — keeping medium → large → DZI as a smooth ladder rather
than a single jump.
What changed in 0.2
Tessera 0.1 was a standalone viewer (<Tessera.viewer>). In 0.2 it's
a Fresco layer (<Tessera.layer fresco_id=...>) instead. The Fresco
viewer owns the OSD instance, the nav overlay, the smooth animations,
and the viewport clamping. Tessera contributes:
	A DZI source provider registered with Fresco
	The multi-layer progressive-zoom logic (debounced, hysteresis)

The server-side Tessera.generate/3 etc. API is unchanged. Existing
consumers of the Elixir-side generators don't need to update anything
on the server.
Requires magick (ImageMagick) on the host PATH for tile generation,
and Fresco + Tessera JS wired into the parent app's LiveSocket hooks
(see the README).
See also
	Tessera.Layer — the LiveView component.
	Tessera.TileGenerator — eager + lazy generators.
	Tessera.Storage — pluggable storage behaviour.
	fresco — the underlying viewer.
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    Functions
  


    
      
        generate(input_path, output_dir, opts \\ [])

      


        See Tessera.TileGenerator.generate/3.



    


    
      
        generate_manifest(dimensions, base_name, opts \\ [])

      


        See Tessera.TileGenerator.generate_manifest/3.



    


    
      
        generate_tile(input_path, coord, base_name, opts)

      


        See Tessera.TileGenerator.generate_tile/4.



    


    
      
        layer(assigns)

      


        See Tessera.Layer.layer/1.
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See Tessera.TileGenerator.generate/3.
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See Tessera.TileGenerator.generate_manifest/3.

  



  
    
      
    
    
      generate_tile(input_path, coord, base_name, opts)



        
          
        

    

  


  

See Tessera.TileGenerator.generate_tile/4.
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See Tessera.Layer.layer/1.

  


        

      


  

    
Tessera.Layer 
    



      
Attaches Tessera's progressive-resolution + DZI deep-zoom behavior to a
Fresco viewer or canvas by id.
Tessera 0.3 is rewritten for Fresco's own viewer engine (Fresco 0.5
dropped OpenSeadragon for a CSS-transform engine). Like
Etcher, Tessera is now a peer layer:
it gets the Fresco handle via window.Fresco.onReady/2, reads the live
transform, and contributes two things — without owning the viewer:
	Progressive resolution swap. Given an ordered sources ladder
(low → high), Tessera swaps the Fresco image to a sharper raster as
the user zooms in (and back down on zoom-out), via the handle's
swapSourcePreservingBounds / setImageSrc. Hysteresis avoids
flicker at the boundaries; the viewport never jumps.

	DZI tile streaming. When a dzi_url is given and the user zooms
past the sharpest raster source (deep zoom on a multi-gigapixel
image), Tessera lazily fetches the .dzi manifest and streams the
visible tiles at the matching pyramid level into an overlay aligned
to the Fresco transform. Tiles for unviewed regions never hit
storage; the overlay hides again when the user zooms back out.


Usage
<Fresco.canvas id="photo" canvas={@canvas} />

<Tessera.layer
  fresco_id="photo"
  sources={[
    %{url: ~p"/uploads/photo-medium.jpg", width: 800},
    %{url: ~p"/uploads/photo-large.jpg",  width: 1920},
    %{url: ~p"/uploads/photo-original.jpg", width: 6000}
  ]}
  dzi_url={~p"/dzi/photo.dzi"}
/>
Sources
An ordered list of low → high quality raster layers. Each entry is a map
with:
	:url (required) — the image URL.
	:width (optional but recommended) — intrinsic pixel width. Tessera
swaps to the next source up once the image is displayed wider than
this. Omit and the source is treated as a last-resort top raster.

The Fresco viewer should open at the sources first entry; Tessera keeps
the displayed raster in step with zoom from there.
dzi_url
Optional. A .dzi manifest URL for the same image at full resolution.
When present, Tessera activates tile streaming once zoom exceeds the top
raster source — so gigapixel images stay crisp at extreme zoom while the
cheap raster ladder covers everyday zoom. Omit it and Tessera is a pure
resolution-swap layer.
Server-side helpers (unchanged)
Tessera also ships the DZI tile-generation API:
	Tessera.generate/3 — eager full-pyramid generator
	Tessera.generate_manifest/3 — just the XML manifest
	Tessera.generate_tile/4 — one tile at a time, on demand
	Tessera.Storage behaviour + Tessera.Storage.Local default
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    Functions
  


    
      
        layer(assigns)

      


        Mounts a Tessera progressive-resolution / DZI layer onto a Fresco viewer.
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Mounts a Tessera progressive-resolution / DZI layer onto a Fresco viewer.
The component renders a hidden <div phx-hook="TesseraLayer"> that's
invisible to users; it exists only to host the LiveView hook. The hook
looks up the named Fresco viewer via window.Fresco.onReady/2 and
attaches.
Attributes
	fresco_id (:string) (required) - DOM id of the <Fresco.viewer> / <Fresco.canvas> this layer attaches to.

	sources (:list) (required) - Ordered low → high quality raster layers; each a %{url, width} map.
See moduledoc for details.

	dzi_url (:string) - Optional .dzi manifest URL. When set, Tessera streams tiles for deep
zoom past the sharpest raster source. See moduledoc for details.
Defaults to nil.

	id (:string) - Optional DOM id for the layer host element; defaults to "tessera-layer-<fresco_id>". Defaults to nil.

	debug (:boolean) - Show a debug HUD over the viewer reporting the active raster source,
displayed width / zoom, DZI manifest info, current pyramid level, and
live tile counts (loaded / shown / loading). Can also be toggled at
runtime in any environment via localStorage.tesseraDebug = "1".
Defaults to false.

	Global attributes are accepted.



  


        

      


  

    
Tessera.Storage behaviour
    



      
Write-only storage abstraction for tile output.
Tessera generates a tile (or manifest) into a temporary local file and
hands it off to a storage adapter via put/3. The adapter is responsible
for moving / copying / uploading the file to its permanent home. Tessera
cleans up the temp file after put/3 returns.
Why write-only
Reads, existence checks, and deletes are the consumer's job. Tessera
never reads back what it wrote: it produces output, hands it off, and
forgets. Caching, eviction, cleanup, and serving live entirely in the
consumer (e.g., PhoenixKit's FileController).
Default implementation
Tessera.Storage.Local writes to a caller-supplied :root directory on
the local filesystem. Used unless opts[:storage] says otherwise.
Custom adapters
Implement the behaviour and pass the module via opts[:storage]:
defmodule MyApp.S3TileStorage do
  @behaviour Tessera.Storage

  def put(content_path, key, opts) do
    bucket = Keyword.fetch!(opts, :bucket)
    ExAws.S3.put_object(bucket, key, File.read!(content_path))
    |> ExAws.request()
    |> case do
      {:ok, _} -> :ok
      {:error, reason} -> {:error, reason}
    end
  end
end

Tessera.generate_tile(input, {1, 0, 0}, "my-image",
  image_width: 4032,
  image_height: 3024,
  storage: MyApp.S3TileStorage,
  storage_opts: [bucket: "my-tiles"]
)

      


      
        Summary


  
    Callbacks
  


    
      
        put(content_path, key, opts)

      


        Persist a freshly-generated tile or manifest from content_path under
the given relative key (e.g. "my-image.dzi" or
"my-image_files/3/0_0.jpg").
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          @callback put(content_path :: Path.t(), key :: String.t(), opts :: keyword()) ::
  :ok | {:error, term()}


      


Persist a freshly-generated tile or manifest from content_path under
the given relative key (e.g. "my-image.dzi" or
"my-image_files/3/0_0.jpg").
Return :ok on success, {:error, reason} otherwise. The implementation
may assume content_path exists and is readable.
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Default Tessera.Storage implementation that copies tiles into a
caller-supplied root directory on the local filesystem.
Required opt
	:root — base directory; intermediate dirs are created as needed.

Example
Tessera.generate_tile(input, {1, 0, 0}, "my-image",
  image_width: 4032,
  image_height: 3024,
  storage: Tessera.Storage.Local,
  storage_opts: [root: "/var/tiles"]
)
Tiles land at /var/tiles/my-image_files/1/0_0.jpg; the manifest from
Tessera.generate_manifest/3 lands at /var/tiles/my-image.dzi.

      




  

    
Tessera.TileGenerator 
    



      
Generates DZI (Deep Zoom Image) output from input images by shelling out
to ImageMagick.
Three operations, all writing through a pluggable Tessera.Storage
adapter (defaults to Tessera.Storage.Local):
	generate/3 — full eager pyramid for one image, in one call. Use
when you want every tile up front.
	generate_manifest/3 — just the XML manifest declaring image size
and tile config. Cheap; lets a viewer point at a DZI source before
any tiles exist.
	generate_tile/4 — a single tile at {level, col, row}. Use to
build a pyramid lazily, on demand, as users zoom into specific
regions.

Requirements
ImageMagick (magick binary) must be on the host PATH.
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        generate_opts()

      


    


    
      
        lazy_opts()
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    Functions
  


    
      
        generate(input_path, output_dir, opts \\ [])

      


        Generate a DZI tile pyramid for input_path into output_dir.



    


    
      
        generate_manifest(arg, base_name, opts \\ [])

      


        Generate the DZI XML manifest for an image of size {width, height} and
hand it off to the configured storage adapter under the key
"<base_name>.dzi". No tiles are produced — see generate_tile/4 for
that.



    


    
      
        generate_tile(input_path, arg, base_name, opts)

      


        Generate a single DZI tile at {level, col, row} from input_path and
hand it off to the configured storage adapter under the key
"<base_name>_files/<level>/<col>_<row>.<ext>".



    





      


      
        Types


        


  
    
      
    
    
      generate_opts()



        
          
        

    

  


  

      

          @type generate_opts() :: [
  tile_size: pos_integer(),
  overlap: non_neg_integer(),
  format: :jpg | :png,
  base_name: String.t()
]


      



  



  
    
      
    
    
      lazy_opts()



        
          
        

    

  


  

      

          @type lazy_opts() :: [
  image_width: pos_integer(),
  image_height: pos_integer(),
  tile_size: pos_integer(),
  overlap: non_neg_integer(),
  format: :jpg | :png,
  quality: 1..100,
  storage: module(),
  storage_opts: keyword()
]


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{manifest: Path.t(), tiles_dir: Path.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      generate(input_path, output_dir, opts \\ [])



        
          
        

    

  


  

      

          @spec generate(Path.t(), Path.t(), generate_opts()) ::
  {:ok, result()} | {:error, term()}


      


Generate a DZI tile pyramid for input_path into output_dir.
Eager: produces every tile in one shot. For lazy per-tile generation,
see generate_manifest/3 + generate_tile/4.
Returns {:ok, %{manifest: path, tiles_dir: path}} on success.
Options
	:tile_size — pixels per tile edge (default 256).
	:overlap — pixel overlap between adjacent tiles (default 1).
	:format — :jpg or :png (default :jpg).
	:base_name — manifest filename prefix; defaults to the input file's
basename without extension.

Errors
	{:error, :imagemagick_not_found} — magick not on PATH.
	{:error, :invalid_input} — input_path does not exist or is not readable.
	{:error, {:exit, status, stderr}} — ImageMagick exited non-zero.


  



    

  
    
      
    
    
      generate_manifest(arg, base_name, opts \\ [])



        
          
        

    

  


  

      

          @spec generate_manifest({pos_integer(), pos_integer()}, String.t(), keyword()) ::
  :ok | {:error, term()}


      


Generate the DZI XML manifest for an image of size {width, height} and
hand it off to the configured storage adapter under the key
"<base_name>.dzi". No tiles are produced — see generate_tile/4 for
that.
Options
	:tile_size (default 256)
	:overlap (default 1)
	:format (:jpg | :png, default :jpg)

	:storage (module implementing Tessera.Storage, default
Tessera.Storage.Local)
	:storage_opts (keyword list passed to storage.put/3)


  



  
    
      
    
    
      generate_tile(input_path, arg, base_name, opts)



        
          
        

    

  


  

      

          @spec generate_tile(
  Path.t(),
  {non_neg_integer(), non_neg_integer(), non_neg_integer()},
  String.t(),
  lazy_opts()
) :: :ok | {:error, term()}


      


Generate a single DZI tile at {level, col, row} from input_path and
hand it off to the configured storage adapter under the key
"<base_name>_files/<level>/<col>_<row>.<ext>".
The caller must supply the source image's :image_width and
:image_height (typically read from a database column populated at
upload time) so Tessera doesn't need to re-probe the image dimensions
on every tile.
Options
	:image_width (required)
	:image_height (required)
	:tile_size (default 256)
	:overlap (default 1)
	:format (:jpg | :png, default :jpg)

	:quality (1..100, default 80) — only honored for
:jpg
	:storage (module implementing Tessera.Storage, default
Tessera.Storage.Local)
	:storage_opts (keyword list passed to storage.put/3)

Errors
	{:error, :imagemagick_not_found} — magick not on PATH.
	{:error, :invalid_input} — input_path does not exist or is not readable.
	{:error, :invalid_coordinate} — (level, col, row) falls outside the
pyramid for the given image dimensions.
	{:error, {:exit, status, stderr}} — ImageMagick exited non-zero.
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