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Mirdl lesz szo?

- Alkalmazasfejlesztési tapasztalatok

- Adat és fajl formatumok, betdltési stratégiak

- Az MVT formatum és miért *kell* ismernink

- Hogy lehet GeoServerben beallitani?

- Hogy lehet kdzvetlentl adatbazisbdl generalni?
- Performancial
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WebGIS stack — még egyszer utoljéra...

coae PostgreSQL
.+ PostGIS @GeoServer @sprmg APACHE . OpenlLayers

Java

A S . : 0
DN fimapserver @ NGINX Leaflety

. mongoDB. @\ G |S EXDI"@SS JS neo d 4O 0 mapGl:EcJ);(

File storage Tegola.io “8 @

laravel

\_ HTTP J\__ Frontend /
\ Back-end /
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Ucio?

Evo

H## Tarolas

Raszter: el6re v. roptében generalt kép

Tile: raszter csempék, piramisok, redundancia

Vektor: nyers adat, kliens renderel

Vektor csempék?!

## Stratégiak
- All: mindet egyben letoltlink
- BBOX: ami a képernydn latszik, ujra és Ujra

- TileGrid: radcshalo

## Formatumok

Szoveges: CSV, WKT, DXF

[Raszter]: GeoTIFF , GeoJPEG, PNG
<XML/>: GML, GPX, KML

{JSON}: EsriJSON, GeoJSON, TopoJSON
Blnarls: MVT, SHP

e
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A nyi

t szabvany mindig jo valasztas...

Open Geospatial Consortium

Metadata

Image tiles 5 Features Coverages QW Catalogues
WMTS TMS/XYZ ¢ WEFS WCS CSW

A TMS nem szabvany, ,,csak” az OSGeo (Open Source Geospatial Foundation) ajanlasa.

Csak a mikodés médjat hatarozzak meg, a protokollt (GET-KVP, POST-XML, SOAP, REST)
és formatumot (GML, GeoTiff, GeoJSON, MVT) nem!
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Hibrid megoldas

## EIGnyok o keppiramisokhoz kepest

Gelencsér Gerg6 — fejleszt6 @ MindiGIS Kft.

Stilusok a kliens oldalon, nincs kébe (képbe)
vésve a megjelenités

Letoltés csak egyszer, attributum adatokkal
Tarolas csak egyszer

Méret: a csempék tényleg meglepden kicsik.
Lehetbvé teszi nagy méret(, részletgazdag
adatok megjelenitését gyors betoltés és
gyorsitotarazas, streamelés lehetfsége mellett.

Gordiulékeny érzés, snappeles, animaciok.
A 21. szazadban érezziik magunkat téle. ©

Tiled dataset Object

Vector dataset Tiling grid

## Hatranyok a vektorhoz kepest

Kartografalas = kiiens kepessegeihez merten

Vastagabb vékony kliensek, = regi egyszeribb
szoftverek nem tamogatjak

Generalizalas: csak a legalso zoom szinten
kapjuk meg az eredeti adatot (megjelenitésre
optimalizaltan)

Pontatlanabb koordinatak hatasara topologial
hibak jelentkezhetnek. Pl.: a lyuk kilog a
feltletbdl?

Extra szamitas igény mindket oldalon, ha nem
gyorsitotarazunk
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A formatumro

## Tévhit: PBF = MVT

- A Protocol buffert a Google készitette.

https://github.com/protocolbuffers/protobuf

- A PBF-ek klilonb6z6 strukturakat haszndlnak az adatok leirasara.

https://docs.mapbox.com/vector-tiles/specification/

## Tény: az MVT open standard

- Mapbox Inc. 2010-ben alakult, 2013-ban készllt el a Vector Tiles spec.

- Ismer6s lehet még: Tilemill, Mapbox GL JS, Mapbox Studio, SDK for iOS and
Android, Geocoding, Turn-by-turn navigation, ARKit.
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https://github.com/protocolbuffers/protobuf
https://docs.mapbox.com/vector-tiles/specification/

Geometria kodolas

Winding order

- Tarolas: térbeli racspontokban (kis egész szamok)
Pl.: 10x10 racs, 2 cella pufferrel

- Entitasok: pont, vonal és felllet

- Minden utasitas relativ koordinatakkal dolgozik az
utolsé ponthoz képest

- Felliletek zarasa: ClosePath = MoveTo first coord.
- A folytonossagot az iranyultsag hatarozza meg

- Vagas: nem kotelezd, de a puffer mentén vagni
is lehet. ID attributum lehet a kapocs.

-, 2" szerinti generalizalas, 1 px alatti elemek és
vetoréspontok rtexek elrejtése

- Comenius logo? ©
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Rendered

’ ‘r .

MoveTo(1,2)
LineTo(3,-1)
LineTo(3,4)
LineTo(-4,2)
ClosePath()
MoveTo(1l,-5)
LineTo(-1,2)
LineTo(2,1)

ClosePath()
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AttribUutum kodolas

- Bonyolultabb az attributumok tarolasa

- Az eredeti kulcs - érték parok felbontasa
ugy, hogy az ismétl6déseket minimalizaljuk

- A specifikacido nem rendelkezik az 6sszetett
adatstrukturak tarolasardl, ezért a nem
szam és nem szoveg tipusu attributumok
szovegként kerulnek tarolasra.

Pl.: "categories": ["one", "two"]
"categories": "[\"one\" \ "two\""
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Original geojson

{
"type": "FeatureCollection”,
“features": [
{
"geometry”: L ... },
"type”: "Feature”,
"properties”: {
I"hello"t rworld"J
S ee TN g B L)
}
}J
{

"geometry": { ... },
"type": "Feature”,

"properties”: {
"again”,

SeountsiciD

-

Final vector tile

lavers {
version: 2
name: "points”
features: {
id: 1
tags:
tags:

A AT

%]
7]
tags: 1
tags: @
tags: 2
tags: 1
type: Point
geometry: ...
}
features {
id: 2
tags:

1

tags:
tags:

(WU S T S ]

tags:
type: Point
geometry: ...

}

eys:

keys: "h"

keys: "count™

values: { str‘ing_value:

values: { double_value: 1.23 }

values: { string_value: "again" }

values: { int value: 2 }

extent: 4096

Mapbox Vector Tile formatum
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Tamogatottsag

- Implementdciodk listdja a Mapbox oldalan: https://github.com/mapbox/awesome-vector-tiles

- QGIS 2.18: http://plugins.qgis.org/plugins/vector tiles reader/
- GDAL 2.3: https://gdal.org/drivers/vector/mvt.html

- GeoServer 2.11: https://docs.geoserver.org/latest/en/user/extensions/vectortiles/index.html

- MapServer 7.2: https://mapserver.org
- PostGIS 2.4: https://postgis.net/docs/ST _AsMVT.html

- OpenMapTiles: https://openmaptiles.org
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https://github.com/mapbox/awesome-vector-tiles
http://plugins.qgis.org/plugins/vector_tiles_reader/
https://gdal.org/drivers/vector/mvt.html
https://docs.geoserver.org/latest/en/user/extensions/vectortiles/index.html
https://mapserver.org/
https://postgis.net/docs/ST_AsMVT.html
https://openmaptiles.org/
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GeoServer + OpenlLayers

C:\...\GeoServer\webapps\geoserver\WEB-INF\lib

http://sourceforge.net/projects/geoserver/files/GeoServer/

2.16.0/extensions/geoserver-2.16.0-vectortiles-plugin.zip

A4 MVT file
new ol.layer.VectorTile({
title: "MVT',
source: new ol.source.VectorTile({
format: new ol.format.MVT(),
tileGrid: ol.tilegrid.createXYZ({ maxZoom: 18 }),

/4 Filesystem
url: ‘"data/boundaries.mvt/{z}/{x}/{v}.pbf",

S5 TMS service
url: "http://localhost: 8888 /geoserver/guc/service/’
+ "tms/1.8.08/boundaries@EPSGRIAIBST@pbf /{z/{x}/{v} .pbf",

S WMTS service
url: "http://localhost:8888/geoserver/guc/service/’
+ "wmts?SERVICE=WMTSA&VERSION=1.08.0&REQUEST=GetTile&LAYER=boundaries’
+ "&5TYLE=&FORMAT=application®ZFvnd.mapbox-vector-tile'
+ "&TILEMATRIX=EPSG:3857:{z &TILEMATRIXSET=EPSG:3857&TILECOL={x 1&TILEROW={y}",
1)
style: vectorStyle,
visible: false

3)s
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Tile Caching

Bl Tile Layers
(ﬁ} Caching Defaults

Bl Gridsets

Ti

Data ‘ Publishing ‘ Dimensions ‘ Tile Caching

le cache configuration

¥ Create a cached layer for this layer

[# Enable tile caching for this layer

¥ Enable In Memory Caching for this Layer.

BlobStore

(*) Default BlobStore »

Metatiling factors

4

Gu
0

v tiles wide by |4 v | tiles high

tter size in pixels

A\

Tile Image Formats

]

application/json;type=geojson

| application/json;type=topojson

application/json;type=utfgrid
aeglication,."vnd .mapbox-vector-tile

| image/gif

image/jpeg

e )
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http://sourceforge.net/projects/geoserver/files/GeoServer/2.16.0/extensions/geoserver-2.16.0-vectortiles-plugin.zip

PostGIS MVT

2 -- Generate Mapbox Vector Tiles from 50QL

3  SELECT ST_AsMVT(features, 'tablename', 4896, 'geom', 'id")

4 FROM (

5 SELECT

6 layer.id as id,

7 ST AsMvitGeom(

8 ST _SimplifyPreserveTopology(ST_Transform(geom, 3857), 156412.8 / 2 ~ tileZ),
9 ST _TileEnvelope(tileZ, tileX, tileY), -- bounds of the tile (x, y, z)
16 4896, -- tile extent, grid dimensions will be 4896x4096

11 256, -- 256 grid cells in addition to the tile extent

12 true -- geometries will be clipped at the grid + buffer boundaries
13 ) AS geom,

14 layer.* -- exclude Layer.id and Llayer.geom

15 FROM tablename As layer

16 WHERE ST Transform(geom, 3857)

17 88 ST Transform(ST _TileEnvelope(tileZ, tileX, tileY), 3857)

18 -- check that the bbox of the geometry overlaps the tile bbox

19 AND ST_Intersects(

20 ST _Transform(geom, 3857),

21 ST Transform(ST_TileEnvelope(tileZ, tileX, tileY), 3857)

22 )} -- check that the geometry overlaps the tile bbox

23 ) AS features;
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-- this funcion is part of PostGIS 3.8
CREATE OR REPLACE FUNCTION ST TileEnvelope(
zoom integer, x integer, y integer

)
RETURNS geometry AS %%
DECLARE
max numerlc := 6378137 * pi();
res numeric := max * 2 / 2™zoom;

bhox geometry;
BEGIN
return ST_MakeEnvelope(
-max + (x * res),
max - (v * res),
-max + (x * res) + res,
max - (v * res) - res,
3857);
END;
$%
LANGUAGE plpgsgql IMMUTABLE;
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PostGIS GeolSON, KML

-- Generate GeoJSON from SQL
SELECT row_to_json(featurecollection) As collection
FROM (
SELECT
'FeatureCollection’ As type,
json_build object(
"type’, 'name’,
"properties’, json build object('name’, concat('EPSG:', 3857))
) As crs,
array_to json(COALESCE(array_agg(feature), '{}')) As features
FROM (
SELECT
'Feature' As type,
id aAs id,
ST_AsGeolSON(ST_Transform(geom, 3857), 9, @)::json As geometry,
row_to json(layer.*) As properties -- exclude Layer.geom
FROM tablename As layer
WHERE ST _Transform(geom, 3857)
&& ST Makeknvelope(minX, minY, maxX, maxy, 3857)
-- check that the bbox of the geometry overlaps the tile bbox
AND ST _Intersects(
ST _Transtorm(geom, 3857),
ST _MakeEnvelope(minX, miny, maxX, maxY, 3857)
) -- check that the geometry overlaps the tile bbox
) As feature
) As featurecollection

W os ;s W

[ T I I LR t drofe o ol W W W W W W W W W W R R R R R R R R R RS R R R R R R R e
Mo @ W@ Wk = S W s @M B Wk R R WD s WM B WS W s @ W R E®

-- Generate KML from SQL

SELECT
xmlelement(
NAME kml, XMLATTRIBUTES ('http://www.opengis.net/kml/2.2" AS xmlns),
xmlelement(
NAME "Document”, XMLATTRIBUTES ('doc_root’ AS id),
xmlelement(
NAME "Folder™,
xmlelement(name “names”, ‘tablename’),
xmlelement(
NAME "Schema",
XMLATTRIBUTES ('data’ AS MAME, ‘dataSchema® AS id),
xmlelement(
NAME “"SimpleField”, XMLATTRIBUTES ('[FieldType]® AS TYPE, '[FieldName]’
) -- repeat this for every field exclude Layer.geom
)
-- <Style id="[5tyleID]"><LineStyle/><PolyStyle/></5tyle>
xmlagg({placemarks)
)
)
) As document
FROM (
SELECT
xmlelement(name “Placemark”,
xmlconcat(

xmlelement(name “"name”, layer.id),
xmlelement(name “"description”, layer.*),
-- <TimeSpan<begin/><end/></Timespan>
-- <styleUrl>#[StyleID]</styleUrl>
xmlelement(
MNAME "ExtendedData”,
xmlelement(
MAME “"SchemaData",
KMLATTRIBUTES ( '#dataSchema’ AS “schemalrl™),
xmlelement(

AS NAME)

NAME "SimpleData™, XMLATTRIBUTES ('[FieldName]' AS NAME), layer.FieldName

) -- repeat this for every field exclude Layer.geom
)
Js
ST_AsKML(ST_Transform(geom, 4326), 9)::xml
)
Jiiwml As placemarks
FROM tablename As layer
WHERE ST_Transform{geom, 3857)
&& ST_MakeEnvelope(minX, min¥, maxX, maxyY, 3857)
-- check that the bbox of the geometry overlaps the tile bbox
AND ST_Intersects(
ST_Transform{geom, 3857),
ST_MakeEnvelope (minX, minY, maxX, max¥, 3857)
) -- check that the geometry overlaps the tile bbox
) As placemarks

FOSS4G.HU - Mapbox Vector Tile formatum
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Performancia

Wmm FeIdOIgozas m ‘/)‘- ,:IJ Hv":';'::‘,‘;‘;k__‘f‘\ v -F;‘;I : g;l:
L / Sork Miks S -
S |

PR g ; A - V| @Mmvr

11 MB 1.30s 1.79s WES é 7 )s Ll LT e N o Sz
LA " 4 L) S .n" ke \ " i .

0 GeoJPEG
# OpenStreetMap

GeoJSON 25 MB 0.46s 2.00s 245 DI o GPIETIBN
KML 25 MB 0.51s 2.21s 5 76 \_ LG o P

WKT 15 MB 0.42s 1.20s 165 L4
GeoTIFF 30 MIB 1.65s 2.30s 395
GeoJPEG 1 MB 0.30s 0.10s 04s

Kosgbons

MVT ~7,5MB 0.10s 0.20s 0.3s

-. > DA \ (7 A / \ )
Toggle optimized styles ¥ T T \ .
e iy b YR = © OpenStreetMap contributors.

http://programmerg.github.io/GIS-file-formats/
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Performancia

&2 ®

A ms

.1nms

.6 ms

.7 ms

.8 ms

.5ms
.6 ms
.3ms

On-the-fly styling:

Predefined style:

1150ms Cached styles: 1000ms

800ms No styling: 770ms

// client side styling 76 S/ client side styling
S/ its very important for performance to cache 77 let defaultStyle = new ol.style.Style(d
let vectorStyle = (feature, resolution) =3 { 78 fill: new ol.style.Fill({
let defaultStyle = new ol.style.Style({ 79 color: [55, 126, 184, @.24]
fill: new ol.style.Fill({ 30 IR
color: [55, 126, 184, @.24] 31 stroke: new ol.style.Stroke({
I3 82 color: [49, 132, 195],
stroke: new ol.style.Stroke({ 33 width: 1
color: [255, 35, 35], 34 ),
width: 1.5 85 text: new ol.style.Text({
), 86 text: "',
text: new ol.style.Text({ 87 fill: new ol.style.Fill({
text: °°, 88 color: [49, 132, 195]
fill: new ol.style.Fill({ 39 H
color: [49, 132, 195] 90 I3
5l 91 5
I3 92 Jf its very important for performance to cache
T 93 0.5ms let vectorStyle = (feature, resclution) =» {
let text = feature.get( ' name'); 94 1.0 ms let text = feature.get( NAME");
defaultStyle.text .text_ = text; 95 8.6 ms defaultStyle.text_.text_ = text;
return [defaultStyle]; 96 8.3 ms return [defaultStyle];
I; 97 s
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KOszonom a figyelmet!

O http://github.com/programmerg



http://github.com/programmerg
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