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Species occurrence cube: software testing and feedback 
 
 

Summary 
GBIF is developing occurrence cube software (D2.2) that implements the specification for 
occurrence cubes and their production (D2.1). This milestone reports what steps have been 
taken so that partners can test the software and report issues and improvements. 
 
A cloud-hosted test environment has been set up by GBIF on Microsoft Azure. It provides 
access to the occurrence cube software that is in development as well as monthly snapshots of 
GBIF occurrence data. Testers can access this environment through the web-based platform 
Databricks and create cubes in their workspace using Jupyter notebooks. There is no need for 
local installation. GBIF organized an online training session on 24 November and provided user 
accounts to all interested partners. Users can provide feedback, report errors or request 
features through GitHub issues in a public repository. 
 
In alignment with specification, SQL has been selected as the query language to generate 
cubes. By providing the occurrence cube software user defined functions, it allows users to filter 
data, group it into dimensions and calculate measures. 
 

List of abbreviations 
EU European Union 
EEA European Environment Agency 
GBIF Global Biodiversity Information Facility 
HDFS Hadoop Distributed File System 
SQL Structured Query Language 
UDF User Defined Function 
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1.​ Development of the occurrence cube software   
GBIF is developing occurrence cube software (D2.2) that implements the specification for 
occurrence cubes and their production (D2.1). In alignment with the specification, SQL has been 
selected as the query language to generate cubes. The software provides user defined 
functions (UDF), which users can load into their SQL to simplify some of the complex 
aggregation queries (Figure 1). One such function “EeaCellCodeUdf()” is already available. It 
allows random assignment of an occurrence within its coordinate uncertainty to a cell of the 
EEA Reference Grid [1]. It replicates functionality developed for the TrIAS project [2], which is 
currently in use for cube generation [3]. Those cubes can now be generated with the new 
software. 
 

2.​ Setup and demonstration of a test environment 
Following an initial validation test on the GBIF infrastructure (Hadoop HDFS, Hive, MapReduce 
and Spark), a cloud-hosted test environment was set up by GBIF on Microsoft Azure. It provides 
access to the occurrence cube software that is in development as well as monthly snapshots of 
GBIF occurrence data [4], as a queryable table. 
 
Testers can access this environment through the web-based platform Databricks and create 
cubes in their workspace using Jupyter notebooks. There is no need for local installation. 
Databricks was selected as it closely resembles the GBIF infrastructure and therefore a 
tried-and-tested method for reporting on GBIF data. Databricks also provides SQL based 
querying of data tables which is well suited as a notation format for realising the species 
occurrence cube specification. The test environment was set up using credits awarded to GBIF 
by Microsoft and GBIF is monitoring spending. 
 
GBIF organized an online training session to demonstrate the test environment on November 
24. It was organized by Matt Blissett (GBIF) and Tim Robertson (GBIF), and attended by Peter 
Desmet (EV INBO), Ward Langeraert (EV INBO), Maarten Trekels (MeiseBG), Lissa 
Breugelmans (MeiseBG), Matilde Martini (UNIBO), Michele Di Musciano (UNIBO). Pieter 
Huybrechts (EV INBO), Damiano Oldoni (EV INBO) and Sandra MacFadyen (SUN) watched the 
recording. All participants were provided a user account and they completed a basic workflow to 
produce a species occurrence cube using an EEA grid (Figure 1).  
 

3.​  Capturing feedback 
Initial feedback was collected and answered during the training session. An agreement has 
been made that further feedback, bug reports and feature requests will be captured and 
managed in the GitHub repository for the occurrence cube software [5]. This allows open 
discussion, collaborative development, and traceability between commits and the issue they fix. 
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Figure 1: Screenshot of the test environment, where users can use SQL (code above) to 
create species occurrence cubes (table below). 
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