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Raster tile service

> Example: WMTS



Vector tile service

> Example: MVT



Vector tile creation

> Read geodata within tiles borders

> Clip geometries

> Simplify geometries
> Polygons: e.g. SnapToGrid
> Lines: e.g. Douglas-Peucker 

> Fix invalid geometries

> Encode to MVT (Protobuf) format



Vektor tile stack with generator+webserver



Vektor tile servers

https://github.com/mapbox/awesome-vector-tiles

> CLI: 18

> Server: 29

https://github.com/mapbox/awesome-vector-tiles


Features / Checklist

> Input data formats

> Output formats (Files, S3, MbTiles)

> Modes: Generator, Tileserver

> Clipping, simplification

> Analytics for tile optimization

> Non-Mercator projection

> Performance, scalability



Node.js Applications

> Kartotherian (2013) 
> Developed for Wikimedia
> https://github.com/Qwant/kartotherian
> In: TileLive Out: Pbf, Raster tiles

> Tileserver GL (2016)
> Server for previously generated MVT
> In: MBTiles Out: Pbf, GeoJSon, Raster tiles
> Raster tiles with Mapbox GL Native

https://github.com/Qwant/kartotherian


OpenStreetMap Tile Stacks

> OpenMapTiles (2015)
> Imposm, Mapnik, Postserve, Tileserver GL

> Tilemaker (2016)
> C++/Lua
> Input: OSM pbf



Standalone Applications

> Tippecanoe (2015)
> Generator, C++
> In: GeoJSON, Geobuf, CSV  Out: File, MBTiles

> Tegola (2016)
> Generator + Tileserver, Go
> In: PostGIS + GeoPackage  Out: File, S3, Redis, Azure Blob

> T-rex (2017)
> Generator + Tileserver, Rust
> In: PostGIS + GDAL  Out: File, S3

> GDAL (2018)
> Generator, C++
> Output: Files, MBTiles



Full-Stack (Raster+Vector tiles)

> GeoServer (2017)

> UMN Mapserver (2018)



PostGIS ST_AsMVT Tileservers

> Postserve (2017)
> Python  openmaptiles-tools→

> Martin (2018)
> Rust

> pg_tileserv (2020)
> Go

> Tileserve mode only!



Mapbox GL JSON Styles

{
  "source": "birddata",
  "source-layer": "change_increase",
  "type": "circle",
  "paint": {
    "circle-radius": {
      "property": "code",
      "stops": [
        [1, 5],
        [2, 10],
        [3, 15],
        [4, 20]
      ]
    },
    "circle-stroke-width": ["case",
        ["boolean", ["feature-state", "hover"], false],
        3,
        1
    ],
    "circle-stroke-color": "#000000"
  }
},



Styling GUI: Maputnik

https://github.com/maputnik/editor

https://github.com/maputnik/editor


MapLibre

https://maplibre.org/

> Open-Source fork of Mapbox GL 1.x

> Mapbox GL JSON Styles

> WebGL Rendering

> 3D rendering

> Mercator-only

https://maplibre.org/


OpenLayers

http://openlayers.org/

> Support for WMTS, WFS, etc.

> Support for Non-Mercator CRS

> Conversion of GL-Styles to OL-Styles

> Uses browser canvas-API

http://openlayers.org/


Styling / Viewer

> Style Editor
> Maputnik
> (Fresco)

> Viewer:
> MapLibre GL (Mapbox GL JS)
> OpenLayers (ol-mapbox-style)
> Leaflet (MapLibre/mapbox-gl-leaflet plugin)
> deck.gl (MVTLayer), kepler.gl
> Tangram
> harp.gl



Whishlist

> Better support for optimizing tiles
> Statistics for tile size and content
> Feedback loop styling <-> tile generation

> Automatic clustering/generalization

> Server side labelling engine

> Printing support

> Tracing

> Standardisation (OGC)
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