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Free and Open Source SensorThings API 
Implementations
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FROST®-Server - An open source implementation 
of OGC SensorThings API

https://www.iosb.fraunhofer.de/en/projects-and-products/frost-server.html

https://www.iosb.fraunhofer.de/en/projects-and-products/frost-server.html


FROST Server Deployment

The FROST-Server comes in three packages, and thus also in three docker images:

• fraunhoferiosb/frost-server The all-in-one package

• fraunhoferiosb/frost-server-http The HTTP-only package

• fraunhoferiosb/frost-server-mqtt The MQTT-only package

The FROST-Server can be run in Tomcat or as a docker image

You will also need a PostgreSQL server with PostGIS extensions

https://fraunhoferiosb.github.io/FROST-Server/deployment/architecture-packages.html

https://hub.docker.com/r/fraunhoferiosb/frost-server/
https://hub.docker.com/r/fraunhoferiosb/frost-server-http/
https://hub.docker.com/r/fraunhoferiosb/frost-server-mqtt/
https://fraunhoferiosb.github.io/FROST-Server/deployment/docker.html
https://fraunhoferiosb.github.io/FROST-Server/deployment/architecture-packages.html


PostgreSQL

PostgreSQL is a powerful, open source object-relational database system with over 35 years of active development

that has earned it a strong reputation for reliability, feature robustness, and performance.

There is a wealth of information to be found describing how to install and use PostgreSQL through the official

documentation. The open source community provides many helpful places to become familiar with PostgreSQL,

discover how it works, and find career opportunities. Learn more on how to engage with the community.

https://www.postgresql.org/

https://www.postgresql.org/download/
https://www.postgresql.org/docs/
https://www.postgresql.org/docs/
https://www.postgresql.org/community/
https://www.postgresql.org/community/
https://www.postgresql.org/


PostGIS

PostGIS extends the capabilities of the PostgreSQL relational database by adding

support storing, indexing and querying geographic data.

PostGIS features include:

• Spatial Data Storage: Store different types of spatial data such as points,

lines, polygons, and multi-geometries, in both 2D and 3D data.

• Spatial Indexing: Quickly search and retrieve spatial data based on its

location.

• Spatial Functions: A wide range of spatial functions that allow you to filter and

analyze spatial data, measuring distances and areas, intersecting geometries,

buffering, and more.

• Geometry Processing: Tools for processing and manipulating geometry data,

such as simplification, conversion, and generalization.

• Raster Data Support: Storage and processing of raster data, such as elevation

data and weather data.

• Geocoding and Reverse Geocoding: Functions for geocoding and reverse

geocoding.

• Integration: Access and work with PostGIS using third party tools such as

QGIS, GeoServer, ArcGIS, Tableau, and MapServer.

http://postgis.net/

https://postgresql.org/
http://postgis.net/docs/PostGIS_Special_Functions_Index.html#PostGIS_3D_Functions
http://postgis.net/docs/using_postgis_dbmanagement.html#build-indexes
http://postgis.net/docs/ST_Distance.html
http://postgis.net/docs/ST_Area.html
http://postgis.net/docs/ST_Intersection.html
http://postgis.net/postgis.net/docs/ST_Buffer.html
https://postgis.net/docs/ST_Union.html
https://postgis.net/docs/ST_Translate.html
http://postgis.net/docs/ST_Simplify.html
http://postgis.net/docs/ST_AsMVT.html
http://postgis.net/docs/RT_reference.html
http://postgis.net/docs/postgis_installation.html#loading_extras_tiger_geocoder
http://postgis.net/


TimescaleDB

TimescaleDB is an extension of Postgres for time-series.

• You could continue to use ubiquitous SQL to perform your queries.

• The particular benefits of TimescaleDB include high compression ratios achieved through type-specific

compression (> 10x compression) along with much more performant time-series queries than standard Postgres.

Time-series data represents how a system, process, or behavior changes over time. For example, if you are taking

measurements from a temperature gauge every five minutes, you are collecting time-series data.

As these measurements change over time, each data point is recorded alongside its timestamp, allowing it to be

measured, analyzed, and visualized.

Specialized time-series databases, like Timescale, are designed to handle large amounts of database writes, so

they work much faster. They are also optimized to handle schema changes, and use more flexible indexing, so you

don't need to spend time migrating your data whenever you make a change.

Hypertables are PostgreSQL tables that automatically partition your data by time. You interact with hypertables in

the same way as regular PostgreSQL tables, but with extra features that makes managing your time-series data

much easier.

https://www.timescale.com/

https://www.timescale.com/


Other optional components: Apache nifi

• Apache nifi is a software project from
the Apache Software Foundation

• It was designed to automate the flow
of data between software systems.

• It leverages the concept of extract,
transform, load (ETL).

• The software design is based on the flow-
based programming model.



Other optional components: GeoServer

• GeoServer is an open-source server written 
in Java that allows users to share, process and 
edit geospatial data. 

• Using open standards set forth by the Open 
Geospatial Consortium (OGC), GeoServer allows for 
flexibility in map creation and data sharing.

• Designed for interoperability, it publishes data from 
any major spatial data source using open standards. 

• GeoServer can also display data on any of the 
popular mapping applications such as Google Maps, 
Google Earth, Microsoft Bing Maps, and MapBox. In 
addition, GeoServer can connect with traditional GIS 
architectures such as ESRI ArcGIS



USE CASE: Air Quality Index for AirBreak

Goal: Creating an Index of Air Quality for the city of Ferrara that shows hourly average
values for 5 polluting substances.

https://airbreakferrara.net/che-aria-tira/
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