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Intro

• iOS engineer at MapBox

• Background in sysadmin, web app dev, and 
Mac dev

• Startups + open source since the 90s

• Based in Portland, OR



MapBox

• “Beautiful custom maps with open source tools”

• High-availability cloud hosting of maps

• Easily make maps with OSM & other data

• The software is open source & free (as in beer)

• 115 (and counting) public repos on GitHub

• Our core technology is all open source



• Desktop app for making maps

• Desktop app for making mappers

• Put data in

• Shapefile, GeoJSON, OSM PostGIS, etc. 
(pretty much anything GDAL can do)

• Get map tiles out





MapBox iOS SDK

• Open source rebuild of Apple’s MapKit

• Works with MapBox, OSM, whatever tiles

• Add map tiles, point/polyline overlays

• ~15,000 lines of code



























Many, Many Tiles

• Can easily number in the millions

• Zoom level 0

• One 256x256 tile (40)

• Zoom level 17

• 17,179,869,184 tiles (417)



The Offline Problem

• Main factor is these tile quantities

• Transfer over USB & network is painful

• Maintaining data integrity is error-prone



Initial Approach

• Filesystem storage (files & folders)

• This is how tiles had been done before

• Cloud storage like Amazon S3

• Costs $$ just to read/check, though

• Still time-consuming & error-prone



There has to be a better way...



Enter
• Self-contained server-less database

• “Small. Fast. Reliable. Choose any three.”

• Cross-platform (desktop/mobile)

• Windows/Mac/Linux/iOS/Android/etc.

• Fast and lightweight

• Simple & easy to grok



MBTiles

• Open standard for tile 
storage

• One SQLite-backed file for 
whole layer

• Tile z/x/y.png becomes 
a data row
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Building The Stack

• TileMill exports

• MapBox hosting backend

• iOS offline

• WhirlyGlobe/Maply

• Whatever else











































Unrelated SQLite Stuff

• R*Tree

• SpatiaLite

• Don’t needlessly complicate



Further Benefits
• Reduced filesystem overhead

• 3GB → 1GB → 300MB

• De-duplication

• Blue ocean tiles, light sand tiles, etc.

• Vector tiles

• Binary blob per row (again)

• We’re already doing this with UTFGrid



Future Plans

• Vector tiles

• Efficiently store source data client-side

• Client-side rendering

• Style on-the-fly

• Overzooming



Overzooming

Raster Vector

     1. Start at the top right
     2. Draw a curve to 
         the bottom left
     3. Fill with red













Recap

• Open data - OSM, file formats

• Open source - TileMill, iOS SDK

• Open formats - MBTiles



Thank You! 

• http://mapbox.com/developers

• http://github.com/mapbox

• justin@mapbox.com

• @incanus77 (Twitter & App.net)

• Find me later! 
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