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http://tile.server/%7Bz%7D/%7Bx%7D/%7By%7D.%7Bext
https://docs.microsoft.com/en-us/bingmaps/articles/bing-maps-tile-system
http://tile.server/%7BL1%7D%7BL2%7D%7BL3%7D.png
https://www.opengeospatial.org/standards/wmts
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http://tile.server/%7Bz%7D/%7Bx%7D/%7By%7D.%7Bext
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Raw Data 
(PostGIS)

Vector Tile 
Pyramid

Mapnik
(cut tiles)

Image Tile 
Pyramid

Mapnik
(style tiles)

Slower Faster

Web

https://github.com/mapbox/vector-tile-spec
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layers {
  version: 2
  name: "points"
  features: {
    id: 1
    tags: [0, 0,
           1, 0,
           2, 1]
    type: Point
    geometry: ...
  }
  features {
    id: 2
    tags: [0, 2, 
           2, 3]
    type: Point
    geometry: ...
  }
  keys: "hello" "h" "count"
  values: "world" 1.23 "again" 2 

{
 "type": "FeatureCollection",
 "features": [
  {
   "geometry": { ... },
   "type": "Feature",
   "properties": {
     "hello": "world",
     "h": "world",
     "count": 1.23
     }
  },
  {
   "geometry": { ... },
   "type": "Feature",
   "properties": {
     "hello": "again",
     "count": 2
     }
  }
  ]
}



●

●

●





SQL HTTP
Mapnik
GeoServer
MapServer

● Request 
features in 
tile (SQL)

● Req/Resp
(HTTP)

● Simplify
● Quantize
● Clip
● Encode



SQL HTTPMinimal 
Tile Service

● Req/Resp
(HTTP)

● (SQL)
○ Query
○ Simplify
○ Quantize
○ Clip
○ Encode



ST_TileEnvelope(
  integer tileZoom, 
  integer tileX, 
  integer tileY, 
  geometry bounds=[mercator])
)

● Z/X/Y → Bounds
● eg, 3/3/4.pbf
● Zoom = 3
● X/Y = 3, 4



ST_AsMVTGeom(
  geometry geom, 
  box2d bounds, 
  integer extent=4096, 
  integer buffer=256, 
  boolean clip_geom=true
)

● Simplify
● Quantize
● Clip



ST_AsMVT(
  row row, 
  text layer_name="default", 
  integer extent=4096, 
  text geom_name="geom", 
  text feature_id_name=NULL
)

● Delta coordinates
● Attribute dictionaries
● Protobuf encoding



WITH mvtgeom AS (
  SELECT 
    ST_AsMVTGeom(geom, 
      ST_TileEnvelope(12,513,412)) AS geom, 
    name, 
    description
  FROM points_of_interest
  WHERE ST_Intersects(
    geom, 
    ST_TileEnvelope(12,513,412))
  )
SELECT ST_AsMVT(mvtgeom.*) AS mvt
FROM mvtgeom;



WITH mvtgeom AS (
  SELECT 
    ST_AsMVTGeom(geom, 
      ST_TileEnvelope(12,513,412)) AS geom, 
    name, 
    description
  FROM points_of_interest
  WHERE ST_Intersects(
    geom, 
    ST_TileEnvelope(12,513,412))
  )
SELECT ST_AsMVT(mvtgeom.*) AS mvt
FROM mvtgeom;



14/2586/5608

100672 parcels
UTM Zone 10



WITH mvtgeom AS (
  SELECT 
    ST_AsMVTGeom(
        ST_Transform(geom, 3857), 
        ST_TileEnvelope(14,2586,5608)) AS geom, 
    streetname, civic_no
  FROM property_parcel_polygons
  WHERE ST_Intersects(
    geom, 
    ST_Transform(ST_TileEnvelope(14,2586,5608), 26910))
  )
SELECT ST_AsMVT(mvtgeom.*) AS mvt
FROM mvtgeom;



Finalize Aggregate 
-> Gather 
   Workers Planned: 2
   ->  Partial Aggregate
       ->  Parallel Bitmap Heap Scan on property_parcel_polygons
           Filter: st_intersects(geom, '01...41'::geometry)
           ->  Bitmap Index Scan on property_parcel_polygons_gix  
               Index Cond: (geom && '01...41'::geometry)

 Planning Time: 83.956 ms
 Execution Time: 166.764 ms
 Results: 3324 / 100672



Show mǂ ƾ 
DEMO!

https://github.com/pramsey/minimal-mvt

https://github.com/pramsey/minimal-mvt


SQL HTTPMinimal 
Tile Service

● Req/Resp
(HTTP)

● (SQL)
○ Query
○ Simplify
○ Quantize
○ Clip
○ Encode




