Client-side vector tiles rendering

KpaBuyH AHaped.
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OcHoBHble cnocobbl XpaHeHus reorpaduyeckux
NaHHbIX

e OSM:
o nodes: 06’b${BJ’IeHI/Ie + CHHUCOK TAI'OB
o Ways: CIIMCOK HOJI

o relations: cchbUIKM Ha HOBI UM TTyTH.

<?xml version="1.0" encoding="UTF-8"7?>

<osm version="0.6" generator="CGImap 0.0.2">
<bounds minlat="54.0889580" minlon="12.2487570" maxlat="54.0913900" maxlon="12.25
<node 1d="298884269" lat="54.0901746" lon="12.2482632" user="SvenHRO" uid="46882"
<tag k="traffic_sign" v="city_limit"/>
</node>

<way 1d="26659127" user="Masch" uid="55988" visible="true" version="5" changeset=
<nd ref="292403538"/>

<tag k="highway" v="unclassified"/>
</way>

<relation 1d="56688" user="kmvar" uid="56190" visible="true" version="28" changes
<member type="node" ref="294942404" role=""/>

<tag k="name" v="Kistenbus Linie 123"/>
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OcHoBHble cnocobbl XpaHeHus reorpaduyeckux
NaHHbIX

e PostGIS: TeomeTpryeckne MPUMUTHBBI ISl IPOCTPAHCTBEHHBIX OOBEKTOB, OMEPAIIMU
Ha/l HUIMH | JIpyTHe 00CIIyKUBAIOIIHe TUIIBI JaHHbIX (Harp. nagekcsr). 1o dakry:
pactmpenue SQL.

POINT(O 0)

LINESTRING(® 0,1 1,1 2)

POLYGON((® 0,4 0,4 4,0 4,0 0),(1 1, 21, 22, 12,1 1))

MULTIPOINT((® 0),(1 2))

MULTILINESTRING((O 0,1 1,1 2),(2 3,3 2,5 4))

MULTIPOLYGON(((® 0,4 0,4 4,0 4,0 0),(1 1,2 1,2 2,1 2,1 1)), ((-1 -1,-1 -2,-2 -2,-2

GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 3,3 4))
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OcHoBHble cnocobbl XpaHeHus reorpaduyeckux
NaHHbIX

» Vector tiles Bosee BoicokoypoBHeBoe, ueM B OSM (Ho He Beerna - 6oiee, 4eM B
PostGIS) onucanne qanHbIx 06 00bEKTaX MHUpa.

COMPOSITE

tile table

WATER

fcat=2
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OcHoBHble cnocobbl XpaHeHus reorpaduyeckux

NaHHbIX
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0SM -> POSTGIS

e 0osm2pgsql - [Ipocras cxema: line, point, polygon and roads, Gosnbiine TaGiuIbL:

<<slim>> osm_polygon osm_roads osm_line osm_point
,S? AR

I

I

I

I

I

|
'

!I ! \\\
osm_rels osm_ways osm_nodes

Honpobuee

e imposma3 - Gosee THOKast cxeMa, ¢ TEMATHYECKUM Pa3IeiCHUEM: IPHMED .

[pumenurensHO K Openmaptiles:

docker-compose run import-osm
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https://github.com/openstreetmap/osm2pgsql/blob/master/docs/pgsql.md#database-layout
https://github.com/omniscale/imposm3/blob/master/example-mapping.yml

Qopmarbl vector tiles

o MVT: Mapnik Vector Tiles - ontumusuposan mox Mapnik-6oxsus,
HOIIEPKUBAETCS OOJBIIMHCTBOM M3BECTHBIX Vector-tiles-cepsepos.

« Mapbox vector tile format (mbtiles) - Cepuanuzosannsiii nporoGydepamu MVT.
[Moxnepxusaercs Mapbox GL JS, Open Layers 3, Leaflet, Mapzen Tangram,
Esri...

» Geopackage - ananor mbtiles or OGC (Open Geospatial Consortium).
[Monnepxusaercs QGIS, ESRI and GDAL.

e OSciM-PBF: ananor mbtiles, o ¢popmary 6oee HU3KOYypOBHEBBIIT) OT
OpenScienceMap (paspabarsiBaer KapTorpagu4ecKue CEPBHUCHI Il HAYYHBIX
rccienoBanmii, Bpemen), nognepxusaercs TileStache OSciMap.
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https://github.com/mapbox/mapnik-vector-tile
https://github.com/mapbox/vector-tile-spec
http://www.geopackage.org/
https://github.com/opensciencemap/TileStache/blob/master/TileStache/OSciMap4/TileData_v4.proto

Qopmarbl vector tiles

e Geo]SON, npomekyTouHEIH (hopmaT, TpedyeTes MeperoHKa MeITy reorpaduuecKoi

CHCTEMOM KOOPJIMHAT U NpoeKnueit Mmepkaropa. [logaep:xxuBaercs TileStache.
Bosmoxxna kousepranus B mbtiles ¢ nomorsio

https://github.com/mapbox/tippecanoe .

» Kothic JSON: Kacromusiit Ge0oJSON, nomunepxusaercs Kothic json_getter.py and
TileStache JsonOSciMap (Bsimsiaen MOpaIbHO yCTAPEBIIHEM).

» Mapsforge OpuentupoBasn moj ycTpoicTBa ¢ OrpaHHYCHHBIMU PECYPCAMH
(MobunbHBIe TIaTdopmbl). [aBHbI (aiin pazduBaeTcst Ha moAMaiIbl ¢ pa3HBIMU
MacIiTabaMu ¥ YPOBHSIMH JETAIM3AINH, CO BCTPOCHHOHN MHIEKCAIINEH TalIIoB.

» Google Maps. ITepBblii, HO 3aKPBITHIA.
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http://geojson.org/geojson-spec.html
http://mike.teczno.com/notes/postgreslessness-mapnik-vectiles.html
https://github.com/mapbox/tippecanoe
https://github.com/kothic/kothic-js/wiki/Tiles-format
https://github.com/mapsforge/mapsforge/blob/master/docs/Specification-Binary-Map-File.md
https://www.google.ru/maps

PostGlIS -> vtiles

Cepsepa - mHOrO uX. [lepednciiio HEKOTOpbIE:

e Google Maps (WebGIL.)

o Tessera, Kartotherian - ocuosanst na node-mapnik (mosromy upesars
npo6Giemamu ¢ Bepcusimu API Mapnik u node-mapnik)
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https://maps.googleblog.com/2011/10/step-inside-map-with-google-mapsgl.html
https://github.com/mojodna/tessera
https://github.com/kartotherian/kartotherian

vtiles -> u3obparkeHue Ha IKpaHe

e Mapbox GI Native - 6Gubnroreka 1yisi HATHBHON OTPUCOBKH Ha MHOKECTBO
mwiarpopm: Linux (GLFW), Android (OpenGL ES), i0S, macOS, Qt, React - s
ocransaoro Web ects Mapbox GL JS. Bonbiioii MUHYC: HET HHCTPYKIUH 110 OWIILY
Ha Windows.

e Openlayers Orpomuas GuONHOTEKA /ISl OTPUCOBKU HHTEpaKTUBHBIX KapT B Web

(Js).

o Tangram-ES Ananormuno Mapbox GL Native, ta sxe Bropu4HOCTb 110 OTHOIICHHIO
K cBoemy Web-cobpary, HeckoIbKO MeHbIIIe [ETEBBIX MIATPOPM.

 TileStache - moncTpyo3eH, HO MOpaILHO ycTaped.
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https://github.com/mapbox/mapbox-gl-native
https://github.com/mapbox/mapbox-gl-js
https://github.com/openlayers/openlayers
https://github.com/tangrams/tangram-es
http://tilestache.org/

06xoaHble nyTu: OSM -> vtiles

o TileMaker Maio BO3MOXHOCTEMN /Ul TIOHMHTA, TPEOYETCS BPEMsI HA OCBOECHHE
KOH(QUI'YPUPOBAHUS JIIi KOPPEKTHOTO B3aUMOJIEWCTBYS C HHCTPYMEHTAMH PEHIEPUHTA
(cnenuduumpoBars cxeMy, HACTPOMTH MAIIMHTH U T.]1.)

e VectorTileCreator Yacts orpomuoii 6u6nmuoreku KDE Marble, ¢
HEBNEYATISIONIMMHI IPUMEPAMH TIPUMEHEHHS.
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https://github.com/systemed/tilemaker
https://techbase.kde.org/Marble/OSMVectorTileCreation

PenakTOpbI CTUNEBbIX (alinoB

N

mvt-styler (Sputnik) ’~

maputnik

Mapbox Studio
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http://sputnik-maps.github.io/mvt-styler/
https://github.com/maputnik/editor
https://www.mapbox.com/studio

Data flow diagram oaHoro koHkpetHoro cnod (OSM ->
viiles, building)

KoxBeprauusa Hog OSM B Tabnuubl PostGlS.

osm_building_polygon_genl
osm_building_polygon }

osm_building_relation

osm_building_multipolygon

Mover Tl dima )
layer_building
z13

zld+
N~/
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Data flow diagram oaHoro koHkpetHoro cnod (OSM ->
viiles, building)

Mannunr
building:part
_any__
building = = building_polygon

terminal
’//_’ﬁngﬂr//"
multipolygon building_multipolygon

type \\Mmi\_ﬂ
building_relation

acroway
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PaboTa c BeKTOPHbIMU TaliNaMu C NOMOLLbH
openmaptiles-tools

Co3naHue coero cnos u3 0SM-aaHHbIX

C nomomisro imposm3 mapping file onpexenuts, Kak GygeT IPOUCXOAUTH KOHBEPTALHSL
cymuocteit OSM B nannsie POStGIS. TIpumep:

layer:
id: "building"
description: Buildings from OpenStreetMap
buffer_size: 4
datasource:
query: (SELECT geometry FROM layer_building(!bbox!, z(!scale_denominator!))) AS t
fields:
render_height: An approximated height from levels and height of building.
schema:
- ./building.sql
datasources:
- type: imposm3
mapping_file: ./mapping.yaml
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https://github.com/openmaptiles/openmaptiles-tools
https://imposm.org/docs/imposm3/latest/mapping.html

Koudurypuposanue Taiinceta (kakue ciiou GyayT HYHHbI B
dunanbHoi Bbibopke)

ITpumep:

tileset:
layers:
- layers/building/building.yaml
- layers/housenumber /housenumber.yaml
- layers/poi/poi.yaml
name: Street Level
description: A tileset showing street level info like building, housenumbers and
attribution: "OpenStreetMap contributors"
maxzoom: 14
minzoom: 13
center: [-12.2168, 28.6135, 4]

s rerepupoBanus (aiiina ManmuHTa IS imposm3 HE00X0IMMO 3aITyCTUTh
generate-imposm3 <tileset>

[Ipumep ¢aiina oOpaBneHN TaiiceTa B openmaptiles.yml - B HEM Kak MUHUMYM
HaBepHsIKa MOHAT00UTCS U3MEHHUTh moyg attribution u center.
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Co3naHue Taunceta Ha ocHose cBoux 0SM-aaHHbIX

[omaroBoe pykoBoJICTBO. JIJ1si JaHHOTO MpUMEpa UCHONb30BaCs (aiin
data/taganrog.osm.pbf

Iomectuth cBoit OSM-PBF ¢aiin B nanky data/ u 106aBuTH ee B B NOAKJII0YAaEMble
Taiima B KOHTeliHep POStgis, nanpumep (¢paiin docker-compose. yml):

version: "2"
volumes:
pgdata:
cache:
services:
postgres:
image: "openmaptiles/postgis:2.5"
volumes:
- pgdata:/var/lib/postgresql/data
- ./data:/data
networks:

Jl00aBUTH CBOM CJIOM HA OCHOBE MPeIbIIYIINX ABYX HHCTPYKIIMIi.

3anycTuTh KOHTeliHep postgres:

docker-compose up -d postgres
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https://openmaptiles.org/docs/generate/custom-vector/

Ho BrIeonucanHoe nporie caenarh Tak:
./quickstart.sh <name-without-osm.pbf>

ITo ymomuanuto co3naercs gaiin data/tiles.tiles.
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06HOBNeHUe TalinceTa

nomecTuth (haitn ¢ nusmenenusimu (B popmare OsmChange) B nanky import/ u 3anycrutsb
docker-compose run import-osm-diff

[Mocne aroro crenepupoBanubiii B nanke diffdir/ daitn nomecTuts nox nuMeHeM
tiles.txt B manky import/ u 3amycTuTth

docker-compose run generate-changed-vectortiles
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http://wiki.openstreetmap.org/wiki/OsmChange

[IpoToTumn npunoxxeHus peHaepa:
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https://github.com/kravtsun/mapbox-gl-native/tree/nier-master
https://github.com/osm2vectortiles/mapbox-gl-styles/tree/master/styles

Cnacubo 33 BHUMaHue!
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