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Background

OSM looks to map ALL visible physical objects such as:

points of interest, roads, buildings, transportation systems,

land use, social facilities such as health, education, government,

law, shops, industry, water systems, sanitation systems,

energy systems, environmental features.

Also looks to map administrative and legal boundaries,

land parcels, administrative zones, transportation lines etc..



Data Model

All features in OSM are either nodes, polylines, polygons or relations

●Nodes – single point -geo coordinate + tags

●Polylines – an ordered list of nodes + tags (start and end node are 
different)

●Polygons – an ordered list of nodes + tags (start and end node are the 
same)

●Relations – a logical grouping of nodes, polylines and polygons + tags 
(example – country boundary)



● In OSM terminology the term WAY is used to describe 
either polylines or polygons

● Usually tags are then used to distinguish between WAYS 
which represent polylines or polygons.

● In many websites you will find the term WAY instead of 
polylines or polygon. They can be used interchangeably

Data Model



Data Structure - Tags

● Tagging is one of the most important aspects of OpenStreetMap

● Tagging in OpenStreetMap is very flexible



Data Structure - Tags

● An object can have at minimum 1 attribute (tag) – and there is no upper 
limit.

● There are no strict rules on how many attributes any object should have

● This flexibility means that you must use your own judgement in regards 
to how many attributes you provide



Data Structure - Tags



Data Structure - Tags

One tag is mandatory. In this case the most appropriate is amenity = 
restaurant
All the others are not mandatory

amenity  = restaurant

name   = Riva

cuisine = Italian

smoking = no

internet_access = wlan



Data Structure - Tags

Name = NH Hotel

Amenity = Hotel

Building = hotel

Address = 27 S. Street

City = Como

Highway=residential

Name = Sleepy Street

Ref = R167

Building = yes

Address = 17 S. Street

City = Como

Landuse = water

Name = Lake Como



Data Structure - Tags

All the tags can be found in taginfo, with statistical information: 
https://taginfo.openstreetmap.org/

https://taginfo.openstreetmap.org/


Data Download

OpenStreetMap allows users to download the data from their main 
website (http://www.openstreetmap.org/), in XML format.

http://www.openstreetmap.org/


Data Download
Even though XML format contains all the necessary information it is 
quite difficult to read sometimes. And for large areas, the size of the 
file could be very big

• ID of the object

• VERSION of the object

• CHANGESET it is part 

of

• TIMESTAMP of when it 

was created/edited

• USER who created it

• USER ID

• The ordered list of 

NODES

• The list of tags (no 

order)



Data Download – Different formats

There are services where you can download OSM data in different formats

● Geofabrik (http://download.geofabrik.de/)

– Download in ESRI SHAPEFILE Format (but 
not custom area)

● The OpenStreetMap Data 
(http://openstreetmapdata.com/) website 
provides access to OSM data in SHAPEFILE 
format.

● Other services are available to provide access to 
OSM data in other formats such as JSON and 
GPX

http://download.geofabrik.de/
http://openstreetmapdata.com/


Data Download – Metro Extracts

Mapzen - metro extracts (https://mapzen.com/data/metro-extracts/) permits to 
download custom area in bulk, in an easy way. It is the best method to 
download large area, such cities or provinces, keeping the consistency of the 
data.

https://mapzen.com/data/metro-extracts/


Data Download – Italian regional extracts

Provided by Wikimedia Italy (OSM Italian chapter): http://osm-
estratti.wmflabs.org/estratti 

http://osm-estratti.wmflabs.org/estratti


Data Download – Overpass API

●The Overpass API serves up custom 

selected parts of the OSM map data. It 

acts as a database over the web: the 

client sends a query to the API and 

gets back the data set that 

corresponds to the query.

●Overpass API is optimized for data 

consumers that need a few elements 

within a glimpse or up to roughly 100 

million elements in some minutes

https://overpass-turbo.eu/

https://overpass-turbo.eu/


Data Download – Overpass API

The Overpass API has its own specific query language

http://wiki.openstreetmap.org/wiki/Overpass_API/Language_Guide



Data Download – Overpass API

Example to extract all feature tagged with amenity=parking, around a 

specific point



Data Download – Overpass API

It is also available a Wizard, to help you compose a query using natural 

language



Data Download – Overpass API

It is possible to export the data in different formats



Data Download – Differences

Data 

Differences
Geofabrik Osm-Estratti OSM Metro Extracts Overpass

Custom Area
+

100-200Km

++
Limited customization

+++ ++
Registration 

required

+++

Completeness +
1 Tag

+
1 Tag

+++ +++ +++

Custom Features - - - + +

Data Export 

Format
++

No raw XML, No 

GeoJSON

++
No raw XML

+
Only raw XML

+++ +++

Total Score 4/10 5/10 7/10 9/10 10/10
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