
The openEO Hub highlights the capabilities of different openEO 

providers, but it offers limited details on actual data availability, data 

access, and processing performance. To support reliable comparisons 

between services, we have developed a benchmarking toolkit that 

enables reproducible testing of data availability, and access and 

processing performance across multiple backends. The toolkit 

generates standardized reports to present the results.

openEO offers a standardized interface that allows users to interact 

with various EO data providers, cloud services, and processing engines. 

A range of backends is available, each built on different data processing 

frameworks such as GeoTrellis, GRASS GIS/actinia, OpenDataCube, and 

Google Earth Engine. Operational platforms offering openEO services 

include the Copernicus Data Space Ecosystem, EODC, and VITO, along 

with the openEO Platform with federated access to services.
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SERVICE AVAILABILITY AND LATENCY PROCESSING PERFORMANCE

PROCESS AVAILABILITY

The toolkit facilitates easy benchmarking of various openEO services, 

allowing end users to compare analysis results across different 

backends and platforms. This comparison provides valuable insights into 

the degree of interoperability between platforms and the potential for 

achieving consistent, reproducible analysis outcomes. It also aids in 

detecting issues related to service and data availability, as well as 

uncovering bugs or implementation inconsistencies that may hinder a 

federated processing approach.

In addition to supporting individual benchmarking studies, the toolkit 

can be used to regularly compute and report operational performance 

metrics of openEO platforms. This performance data could be 

integrated into the openEO Hub, enhancing the current information on 

service capabilities real-world performance insights. To support this 

effort, a standardized benchmarking suite, featuring both synthetic and 

real-world process graphs, along with a reference dataset covering 

various spatial and temporal scales, is planned as a follow-up activity.

openeobench service --url <api_url> --output <out>

url,timestamp,response_time,status_code,error_msg,content_size

Output:  A CSV file (in append mode by default).

openeobench process --url <api_url> --output <out>

process,level,status,compatibility,reason

Output: A CSV file containing summary information and an openEO API compliant JSON file with details. 

openeobench run --url <api_url> --input <graph.json> --output <out>

Output: A folder containing the process graph (JSON), job metadata (JSON), output files (GeoTIFF, etc.).

openeobench service-summary <input> --output <out> --format <format>

url,availability,avg_response_time,stddev_response_time,latency,latency_stddev

Output:  A CSV file or Markdown document with summary statistics.

openeobench process-summary <input,...> --output <out> --format <format>

backend,l1_available,l1_missing,l1_mismatch,l2_available,..., total_mismatch

Output: A CSV file or Markdown document with summary information on compliance of backend(s). 

openeobench run-summary <input,...> --output <out> --format <format>

run,time_download,time_download_stddev,processing_time,...,total_time_stddev

Output:  A CSV file or Markdown document with summary statistics about the runs.

openeobench result-summary <input,...> --output <out> --format <format>

run,num_files,file_1_min,file_1_max,file_1_avg,...,file_n_stddev

Output:  A CSV file or Markdown document with summary statistics about the resulting outputs.

https://github.com/ITC-CRIB/openeobench

Platform Availability Latency (ms/KB)

CDSE 100% 0.64 ± 0.12

EO4EU 100% 3.93 ± 1.34

EODC 97% 1.16 ± 0.27

EURAC 100% 3.89 ± 0.52

GEE 100% 1.41 ± 0.17

mundialis 100% 1.76 ± 0.33

openEO Platform 100% 0.74 ± 0.46

Sentinel Hub 100% 1.04 ± 0.06

VITO 100% 0.24 ± 0.06

Example Results

The results are derived from data gathered from the /processes endpoint over a five-day period (21–25 June 2025), 
with a sample size of 1,384 requests per platform.

Platform Ver. L1 – Minimal L2 – Advanced L3 – Advanced L4 – A&B Custom

CDSE 1.2 55 (0, 0) 44 (4, 4) 18 (5, 26) 4 (1, 4) 17

EO4EU 1.2 53 (0, 2) 37 (5, 11) 6 (1, 38) 0 (0, 5) 1

EODC 1.2 55 (0, 0) 47 (7, 1) 33 (17, 11) 4 (4, 1) 13

EURAC 1.0 41 (0, 14) 19 (0, 29) 13 (6, 31) 0 (0, 5) 5

GEE 1.0 53 (0, 2) 37 (5, 11) 6 (1, 38) 0 (0, 5) 1

mundialis 1.0 47 (0, 8) 23 (0, 25) 6 (0, 38) 0 (0, 5) 1

openEO Platform 1.2 55 (0, 0) 47 (6, 1) 33 (16, 11) 5 (5, 0) 27

Sentinel Hub 1.0 55 (0, 0) 32 (0, 16) 11 (0, 33) 0 (0, 5) 0

VITO 1.2 55 (0, 0) 44 (4, 4) 19 (6, 25) 5 (5, 0) 18

Example Results

Black: Total number of processes, Blue: Experimental processes, Red: Missing processes

Platform Vienna, 2018 Vienna, 2020 Vienna, 2024 Bratislava, 2018 Bratislava, 2020 Bratislava, 2024

CDSE 24 24 24 24 24 22

EO4EU No OIDC authentication

EODC 0 0 0 0 0 0

EURAC No suitable data collection available

GEE 1 1 1 1 1 1

mundialis Authentication error

openEO Platform 24 24 24 24 24 22

Sentinel Hub Authentication error

VITO 24 24 24 24 24 22

CDSE STAC 96 96 92 48 48 46

GEE                                          CDSE                                        VITO                openEO Platform               

The values represent the number of GeoTIFF files downloaded for each run, where the scenario is to simply download 
a datacube for a specific spatiotemporal extent. For comparison, the final row shows the number of STAC items 
available on the CDSE. The spatial extent for each scenario covers a 10 km radius around Vienna and Bratislava, with 
Vienna situated at the intersection of Sentinel-2 scenes. Scenarios correspond to two-month periods within the 
specified years as 01/01 – 28/02 2018, 01/05 – 30/06 2020, and 01/09 – 31/10 2024.

Platform Submission (s) Queue (s) Processing (s) Download (s) Total (s)

CDSE 0.67 ± 0.60 127.11 ± 65.92 204.24 ± 72.57 9.94 ± 1.22 326.47 ± 103.75

GEE 0.16 ± 0.00 10.69 ± 5.10 0.34 ± 0.08 11.56 ± 5.07

openEO Platform 3.39 ± 6.40 51.63 ± 11.78 210.40 ± 21.60 6.60 ± 8.89 308.18 ± 52.48

VITO 0.65 ± 0.15 58.63 ± 18.72 194.72 ± 26.78 3.52 ± 0.71 281.08 ± 28.78

The values represent the duration of different analysis steps, where the scenario is to reduce a spatiotemporal 
datacube by a temporal reducer (mean). The spatial extent is 10 km radius around Vienna, whereas the temporal 
range is a two-month period between 01/04 – 30/06 2024.
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