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e http://www.BergWerk-GIS.at/dl/About-MapBox-TU-Wien-CartoTalk.pdf
e wb@BergWerk-GIS.at

* https://github.com/BergWerkGIS
e https://twitter.com/WilhelmBerg

e Geography, Karl-Franzenz-Universitat Graz
* PhD in Hydrology

* BergWerkGIS (2009):
Custom GIS software (desktop, web, mobile)

* Since January 2014 collaboration with Mapbox
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e wwWW.mapbox.com

www.mapbox.com/blog

« www.mapbox.com/mapbox-studio

* www.mapbox.com/plans

 ww.mapbox.com/enterprise/atlas

e www.mapbox.com/enterprise/highvolume

e github.com/mapbox
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e http://www.wired.com/2013/05/a-cloudless-atlas

* https://www.mapbox.com/blog/cloudless-atlas-with-
andsat/

o Il www.mapbox.com/mapbox-studio/postgis-manual

e wwW.mapbox.com/mapbox-studio/source-quickstart

* www.mapbox.com/mapbox-studio/style-quickstart

* ESRI und Mapbox Vector Tiles:

* http://video.esri.com/watch/4215/smart-mapping-with-
vector-map-tiles

* https://twitter.com/bFlood/status/575642896474439680
,the intent is to be interoperable with the mapbox spec”



http://www.wired.com/2013/05/a-cloudless-atlas
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*Highly scalable platform for
world wide custom maps

*+100 Designers, developers,
cartographers

* Washington DC, San Francisco

* OpenStreetMap, TomTom, HERE, ...

*All tools are Open Source



Offerings



» We make it easy for developers to design
custom maps for the web or mobile.”

,Building Blocks”, ,,Lego Company*
www.mapbox.com/developers

* Hosting
www.mapbox.com/plans

*Enterprise
www.mapbox.com/enterprise



http://www.mapbox.com/developers
http://www.mapbox.com/plans
http://www.mapbox.com/enterprise

Hosting

Map views

1 manview = 15 tiles loaded on any de

Custom styles
Upload custom styles from Mapbox Studio

Predefined map styles

Storage

Upload datasels to our cloud

Private users

or maps behind paywalls and firewalls. @

Mapbox logo

Priorlty support
1-dav email support
55L maps

Online support
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Enterprise - Atlas Server

* www.mapbox.com/enterprise/atlas
e USS 49,000/Year

Your private infrastructure
with Atlas Server

~
~
~
~
~
~

17/7/7/777
2

)



http://www.mapbox.com/enterprise/atlas

Enterprise - Atlas Server

* Including

(worldwide): e ' ?
“\ Amsterdam <)
* Mapbox Streets
* Mapbox Terrain s

* Cloudless Atlas




github.com/mapbox

+470 Repositories

Mapbox

Washington DC hitps./fwww. mapbox.com

Filters =

mapbox-ios-sdk
¥ forked from Alpsteinfroute-me
Mapbox I0S SDK, an open source alternative to Mapkit.

Updated 26 minutes ago

mapbox-gl-native
C++/OpenGL vector maps library

Updated an hour ago

Objective-C % 807 I 666

C++ W 420

I 66



https://github.com/mapbox/

,Cool” things



Cloudless Atlas

www.wired.com/2013/05/a-cloudless-atlas

* https://www.mapbox.com/blog/cloudless-atlas-



http://www.wired.com/2013/05/a-cloudless-atlas
https://www.mapbox.com/blog/cloudless-atlas-with-landsat/

Landsat-live

“...a map that is constantly refreshed with
the latest satellite imagery from NASA’s
Landsat 8 satellite.”

“With every pixel captured within the past
32 days, Landsat-live features the freshest
imagery possible around the entire planet.

www.mapbox.com/blog/landsat-live-live
Landsat 8: 30m Auflésung, Uberflug alle 16 Tage

’)



https://www.mapbox.com/blog/landsat-live-live/

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

* 6,341,973,478 tweets

* Runkeeper's 1.5 million
walks, runs, and bike rides

e 375 million points, NYC Taxi



https://github.com/mapbox/tippecanoe
https://github.com/mapbox/tippecanoe/blob/master/MADE_WITH.md

Turfjs — GIS in the Browser
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https://github.com/Turfjs/turf

Mapbox GL

* https://www.mapbox.com/mapbox-gl/
* Responsive client side
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https://www.mapbox.com/mapbox-gl/

MapTab

e https://www.mapbox.com/blog/introducing-maptab/



https://www.mapbox.com/blog/introducing-maptab/

Vector Tiles



Known Problem
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* Vector Data =2 Style =2 Bitmap Tiles
* Bitmap Tiles on Server and Client
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Motivation

* Efficiently ship data to the ¢
* Foundation for writing Map
* Scale serverside rendering
* Seperate data from design

lent

nox GL



Solution

* \Vector Data > Vector Tile Cache
* Vector Tiles = Style = Styled Bitmap Tiles
* Vector Tiles = Style - Styled Vector Map

* Bonus: Style change, no connection to
orgininal Vector Data (GeoDB)



vector-tiles

« www.mapbox.com/blog/vector-tiles
* www.mapbox.com/developers/vector-tiles
e github.com/mapbox/vector-tile-spec

Mapbox Vector Tile specification — Edit

14 commits 1 branch 1 release 5 contributors

-ﬁ ¥ branch: master v |~ vector-tile-s pec I

Merge pull request #32 from tschaub/patch-1 -

i aTli=Tal i o i : c £
n springmeyer authored 4 days ago latest commit aee2S576751 B¢

100 update description alignment 8 months ago
101 Change indefinite article 4 days ago
B CHANGELOG.md change to more generic 'vector tile’ namespace - closes #2 8 months ago

= README.md Be explicit about naming the spec as Mapbox Vector Tile 7 months ago


https://www.mapbox.com/blog/vector-tiles/
https://www.mapbox.com/developers/vector-tiles/
https://github.com/mapbox/vector-tile-spec

Mapbox Vector Tile Specification

v1.0.0 v1.0.1 released with v1.0.2

announced protobuf style changes - optional ‘raster field

at SOTM US for easier developer use - clarification of ring winding
order

S E——

April 14, 2013 July 28, 2014 March 2015



Mapbox Vector Tile Specification

* Experimental:
Rasters in
VectorTile

*Simple
Compositing
Vector + Raster

v1.0.2

- optional raster field

- clarification of ring winding
order

_l_p

March 2015




Gbogle,: (10)
TMSE(,1)

Known Schema

Google: (0;1)
TMS: (0,0)
QuadTree 2

- tile.osm.org/0/0/0.png
* tile.osm.org/0/0/0.vector.pbf

o tile.osm.org/{z}/{x}/{y}.png
o tile.osm.org/{z}/{x}/{y}.vector.pbf




Vector Tiles

* Multiple data layers
* Geometries
 Attributes

* VERY(!) small

e OSM Planet on an USB stick
(Overzooming!)



Vector Tiles

* Very fast to process
* Client (js)
* Server (C++)

* Lazy / incremental parsing

* Direct access to elements
* Unlike GeoJSON/TopoJSON



Shapefile
GeolJSON
FileGDB

TopoJSON
PostGIS

Vector Tiles



Vector Tiles — internal Structure

* layers
* features
*unique id
* attributes: key:value pairs
e geometries: array of ints



Vector Tiles — internal Structure

* Layers are named and ordered: parks,
roads, places, ...

* Attributes are ,,dictionary encoded” at
layer level to avoid repeated keys or values

* Geometries: single flat array of coordinates



Vector Tiles — internal Structure

* Vertices are saved as integers
* relative to the tile origin

* Then , delta encoded”

*Then ,zigzag encoded”



Vector Tiles — Delta Encoding

* A way of encoding squential data by
difference (compresses better)

-122,438 -121,47 -122,46
-122,48,-1,-1,-1,-1,..



Vector Tiles — ZigZag Encoding

* Enconding signed integers = unsigned
(takes less space)

-1 1
1 2
-2 3



Vector Tiles — Google Protobuf

e Efficient final encoding to pack the entire
tile into a single buffer

* en.wikipedia.org/wiki/Protocol Buffers

e ocithub.com/google/protobuf



https://github.com/google/protobuf
https://github.com/google/protobuf

Overzooming




Pyramid Tiling




Compositing

* Combine multiple independent vector tiles
into a single, easy to style, set of layers

*z/x/y match = just concatenate raw proto
buffers

*z/x/y do not match = overzoom and clip



Parks z10

Roads z13

POls z1/ RS




Creating Vector Tiles

Easiest way: Mapbox Studio



Creating Vector Tiles - Hosted

* GeoDB (e.g. PostGIS)

* Create Mapbox Studio Source Project
* Upload Source Project to mapbox.com
* Get unique remote source ID

* Create Mapbox Studio Style Project with remote
source

* Style
* Upload Style Project to mapbox.com
* Ready to use map



Creating Vector Tiles — Self Hosted

* GeoDB (e.g. PostGIS)

* Mapbox Studio Source Project

* Mapbox Studio Style Project with local source
 Style

* Export to Source Project to vector MBTiles

* \WWrite own server and client:

https://github.com/BergWerkGIS/mini-server/blob/master/server.js



https://github.com/BergWerkGIS/mini-server/blob/master/server.js

Creating Vector Tiles

e« www.mapbox.com/mapbox-studio Linux/Mac/Windows
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http://www.mapbox.com/mapbox-studio

Creating Vector Tiles

e wwWWw.mapbox.com/mapbox-studio/postgis-manual

PostGIS + SQL in Mapbox Studio

Got a large collection of custom data? Need more processing power to make
upload smoothly to Mapbox.com? Look no further than PostGI5 + 5QL in
Mapbox Studio.

Add a new datasource.

Meed to add data from a =B database?

Sometimes you just need more data processing power. We highly recommend
housing your larger data sets into a Postgre5QL database with a PostGIS extension.
This allows you to upload massive data sets and will provide much more flexibility

for querying that data with S5QL in Swudio.



http://www.mapbox.com/mapbox-studio/postgis-manual

Styling

* https://www.mapbox.com/guides/map-design/
e CartoCSS (rule based)

5 #building[zooms=14] {

4 polygon-fill:  #eee;

5 line-width:8.5;

6 line-color:  #ddd;

T}

9 #building[zoom=16] {
10 building-fill: #eee;
11 building-fill-opacity:0.9;
12 building-height:4;
13}



https://www.mapbox.com/guides/map-design/

Printing — Remote Styles only

Q X + - & New O Centermsuca % ns Exportimage 0O x

‘ Zoom 14 Lock dimensions

Crop size

© 1018 pxels L 1059

& 340

-

354

Crop bounds

-73.9524 w 407261 s -739314 E 407427

Center point

407344 Lat -73.9419 Lng

Image format
png  Jpeg
Resolution

150ppi  300ppi  600ppl




Implementations

github.com/mapbox/vector-tile-spec/wiki/Implementations

Libraries / Modules

vector-tile-Js - Parses vector tiles with JavaScript.

mapnik-vector-tile - C++ vector tile read/write implementation on top of Mapnik.
node-mapnik - Node.js API for vector tiles which depends on mapnik-vector-tile
tilelive-bridge - Implements Tilelive API for creating vector tiles from traditional Mapnik

datasources in Node js.

tilelive-vector - Implements Tilelive
tiles in Node js.

WhirlyGlobe/Maply - Objective C ¢
style with mapnik xml) on i10S dev
Leaflet. MapboxVectorTile is able t
endpoint and render them as a Tile
to utilize vector tiles on a standard
java-vector-tile - A java encoder ai
mapbox-vector-tile is a Python pag
Mapzen. (It is used in Mapzen's ve
tippecanoe - Build vector tilesets fi
geojson-vt - Slice GeoJSON into v
Mapbox GL Native - C++/OpenGL
Mapbox GL JS - JavaScript'Web(G

Applications / Command line tools

« Mapbox Studio - Desktop design studio for both creating vector tiles from raw

geodata and for rendering them on-the-fly into image tiles. Internally uses
tilelive.js modules to handle vector tiles (see tilelive-bridge and tilelive-
vector )

tessera - Supports serving and rendering vector tiles. Uses the same core libraries as
Mapbox Studio.

SpatialServer (PGRestAPI) - A multi-purpose GeoSpatial NodeJS web server created
at SpatialDev that not only serves MBTiles stuffed with vector tiles, it can also cut
vector tiles on the fly from a PostGIS database.

Datamaps C application that can be used to create vector tiles and store them in an
mbtiles. See the render-vector command.

vector-tiles-producer Command line tool in C++ to creates vector tiles for a given area
at chosen zoom levels using a Mapnik XML.



https://github.com/mapbox/vector-tile-spec/wiki/Implementations

Implementations - Mapbox

* Alle Mapbox Tools: node-mapnik, tile-live, Mapbox GL JS,
Mapbox GL native, ...

» geoson-vt, GeoJSON = Vector Tiles. Direkt im Browser,
kein Server
github.com/mapbox/geojson-vt

* tippecanoe, GeoJSON - Vector Tiles (Kommandzeile)
github.com/mapbox/tippecanoe
NYC Taxi data: 375 Millionen Punkte
www.mapbox.com/blog/vector-density



https://github.com/mapbox/geojson-vt
https://github.com/mapbox/tippecanoe
https://www.mapbox.com/blog/vector-density/

Implementations

* TileStache
github.com/mapzen/mapbox-vector-tile
github.com/mapzen/vector-datasource

* Leaflet.MapboxVectorTile
github.com/spatialserver/Leaflet.Mapbox
VectorTile



https://github.com/mapzen/mapbox-vector-tile
https://github.com/mapzen/vector-datasource
https://github.com/spatialserver/Leaflet.MapboxVectorTile

Implementations - ESRI

* ESRI

* http://video.esri.com/watch/4215/smart-
mapping-with-vector-map-tiles

* https://twitter.com/bFlood/status/575642

896474439680
,the intent is to be interoperable with the

mapbox spec”



http://video.esri.com/watch/4215/smart-mapping-with-vector-map-tiles
https://twitter.com/bFlood/status/575642896474439680

